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99. Jahrestagung der Deutschen
Gesellschaft für Pathologie e. V.
Frankfurt am Main, 28. bis 31.05.2015

Sehr geehrte Damen und Herren, liebe
Kolleginnen und Kollegen,
die bevorstehende 99. Jahrestagung der
Deutschen Gesellschaft für Pathologie
in Frankfurt am Main steht ganz im Zeichen der Metastasierung von Tumoren
und des Immunsystems. Gerade die letzten Jahre haben durch Einführung neuer Technologien große Fortschritte in der
Erkennung, der Definition, aber auch der
Therapie von Tumormetastasen erbracht.
Fußend auf morphologischen und immunhistochemischen Befunden soll diese Tagung neue Einblicke in die Thematik der Tumorabsiedlungen und die Möglichkeiten einer aktuellen histologischen
und molekularen Diagnostik erbringen.
Die Keynote-Speaker Prof. Ernst Stelzer,
Prof. Roman Thomas, Prof. Klaus Rajewsky, Prof. Reinhold Förster und Prof. Ralf
Küppers werden uns neuere Daten, überwiegend aus der Grundlagenforschung,
aber auch der angewandten molekularen
Diagnostik vermitteln. Zudem sind zahlreiche Übersichtsreferate, Hauptvorträge,
Poster, AGs und Workshops geplant, die
sich thematisch nicht nur mit Metastasierung, sondern auch dem Schwerpunkt
Immunsystem und seiner Neoplasien befassen. Ein besonderer Reiz der Tagung
liegt meines Erachtens darin, dass wir
zusammen mit der DGZ (Vorsitz Prof.
Griesser), den Bamberger Morphologietagen (Vorsitz Prof. Seitz, Hr. Lieberz),
der IAP (Präsident Prof. Lax) und den
zytologisch tätigen Assistentinnen in der
Medizin (Vorsitz Fr. Hahn) tagen dürfen
und damit die Möglichkeit haben, unsere diagnostischen und wissenschaftlichen

Probleme intensiv von verschiedenen
Blickwinkeln zu diskutieren.
Im Rahmen der Eröffnungsveranstaltung wird Herr Prof. Mosbrugger ein Referat mit dem Thema „Future Earth –
eine Pathologie der Erde“ halten. Herr
Prof. Mosbrugger ist nicht nur Direktor
des Senckenbergischen naturkundlichen
Museums, sondern auch des Senckenbergischen Forschungsinstituts, welches Forschungsstationen in verschiedenen Ländern und Kontinenten unterhält. Die Dr.
Senckenbergische Pathologie und das Seckenbergische Forschungsinstitut haben einen gemeinsamen Stifter, Dr. Senckenberg, der wesentlichen Anteil an der
Gründung der Universität Frankfurt hatte und dessen 300. Geburtstag wir 2007
feierten.
Auch auf dieser Tagung werden die Arbeitsgemeinschaften, die Jungen Pathologinnen und Pathologen und auch die Internationalen Veranstaltungen wie das
Deutsch-Chinesische und Deutsch-Ungarische Pathologentreffen einen wichtigen Stellenwert haben. Mein Dank gilt
auch jetzt schon den zahlreichen Firmen,
die unsere Tagung großzügig unterstützen und Workshops zu uns allen interessierende Themen wie NGS und Digitalisierung ermöglichen.
Hiermit möchte ich Sie sehr herzlich
zu unserer 99. Tagung der Deutschen Gesellschaft für Pathologie einladen und
würde mich sehr freuen, Sie in unserem
Tagungszentrum im Kap Europa begrüßen zu dürfen.

Ihr

Prof. Dr. Martin-Leo Hansmann
Kongresspräsident der 99. Jahrestagung
der DGP e. V.
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Light Sheet-based Fluorescence Microscopy
(LSFM, SPIM, DSLM) – a paradigm shift
in modern light microscopy
FR-001
Light Sheet-based Fluorescence Microscopy (LSFM, SPIM,
DSLM) – a paradigm shift in modern light microscopy

Modeling human B cell lymphomas and
immune surveillance in mice
SA-001
Modeling human B cell lymphomas and immune surveillance in mice
K. Rajewsky*
Max Delbrück Center for Molecular Medicine (MDC), Berlin, Germany

E.H.K. Stelzer*
Goethe University Frankfurt am Main, Institute for Cell
Biology and Neuroscience, Buchmann Institute for Molecular
Life Sciences, Frankfurt am Main, Germany
Background. In a light sheet-based fluorescence microscope (LSFM), optical sectioning in the excitation process minimizes fluorophore bleaching and phototoxic effects. Since biological specimens survive long-term
three-dimensional imaging at high spatiotemporal resolution, LSFMs
have become indispensable in developmental and plant biology. LSFMs
are based on two main optical paths. The detection path consists of a
microscope objective, a spectral filter, a tube lens and a camera. The excitation path is perpendicular to the detection path and directs a light
sheet into the side of the specimen. The thin light sheet and the focal
plane of the detection objective overlap. A LSFM takes full advantage
of modern cameras, massively parallelizing the data acquisition process.
Microscopies that do not introduce optical sectioning in the excitation
process cannot do so. E.g., a beam scanning confocal fluorescence microscope samples the specimen perfectly with diffraction-limited illumination and detection, performing each recording independently. A camera-based spinning disk confocal fluorescence microscopes, suffer from a
decreased axial resolution. Traditional fluorescence microscopy enforces specimen preparation schemes that rely on hard and flat surfaces. LSFM places the specimen in the center and arranges the optics around it.
Specimens can be prepared in new ways, their three-dimensional integrity is maintained, and they can be used in experiments hitherto regarded
as impossible. The capability to observe a three-dimensional fluorophore
distribution in tissues and tissue-like specimens consisting of thousands
of cells and diameters in the millimeter range is essential. LSFMs are capable of collecting data in optically cleared whole specimens without any
mechanical sectioning. Using miniaturized square cross-section cuvettes
to confine the clearing solution, high numerical aperture water-dipping
objective lenses can be employed in combination with aggressive solutions such as BABB. We achieve three-dimensional fluorescence imaging of complete large homotypic and heterotypic cellular spheroids at
sub-cellular resolution. We provide means for automated high-content
and eventually high-throughput analyses and propose a powerful alternative to conventional histology. Stelzer, E. H. K. (2015). Light-sheet fluorescence microscopy for quantitative biology. Nature methods, 12(1),
23-27. www.researcherid.com/rid/A-7648-2011 or scholar.google.com/
citations?user = EV5RvqkAAAAJ
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Background. Two decades ago it became possible to construct faithful
mouse models of human cancer through conditional targeted mutagenesis. The classical, Cre-loxP mediated approach is presently being revolutionized and complemented by the CRISPR/Cas9 technology, which allows the targeted introduction of gain- and loss-of-function mutations
at an unprecedented level in terms of efficiency, complexity and speed. I
will exemplify these developments by describing mouse models of human,
mostly germinal center B cell-derived lymphomas and their immune surveillance, which have given new insights into the underlying mechanisms
of pathogenesis as well as possible therapeutic approaches.

Molecular biology of Hodgkin lymphoma
SO-001
Molecular biology of Hodgkin lymphoma
R. Küppers*
Institute of Cell Biology (Cancer Research), University Hospital,
University of Duisburg-Essen, Essen, Germany
Background. The Hodgkin and Reed-Sternberg (HRS) cells of classical
Hodgkin lymphoma originate from mature B cells, but have largely lost
the B cell phenotype of their normal counterparts. This could be validated by genome-wide gene expression studies of differential gene expression in isolated HRS cells in comparison to the main normal B cell subsets. That work also revealed a large number of genes with deregulated
expression in HRS cells. For some of the genes with upregulated expression in HRS cells, we are currently performing functional studies with
Hodgkin lymphoma cell lines to clarify their potential pathogenetic role
for Hodgkin lymphoma. A comparison of the transcriptome of the rare and still enigmatic normal CD30-positive B cells with other normal B
cells and the CD30 + HRS cells showed that the CD30 + B cells have a very
distinct gene expression pattern and that they have remarkable similarities with HRS cells. This might indicate a shared activation signature of
normal CD30 + B cells and HRS cells, or point to a derivation of HRS cells
from CD30 + B cells. As several features of HRS cells are similar to a hypoxic response (e.g. ID2 and NOTCH1 expression), we studied whether
hypoxia can induce features of HRS cells in mature B cells. Indeed, culturing normal mature B cells or B cell lymphoma cell lines under hypoxic

conditions induced several key features of the HRS cell phenotype. We
therefore speculate that a transient hypoxic condition may be an initiating event in Hodgkin lymphoma pathogenesis.

Lymphoma
FR-003
Understanding the role of the microenvoronment
in follicular lymphoma
W. Klapper*1, K. Koch1, U.-D. Braumann2
1Institute of Pathology, Hematopathology Section & Lymph

Node Registry, Kiel, Germany, 2Institute for Medical Informatics,
Statistics and Epidemiology (IMISE), Leipzig, Germany
Background. Follicular lymphoma is a B-cell lymphoma with a complex
and variable secondary architecture, with varying fractions of follicular
and interfollicular tumor compartments. Additionally, follicular lymphoma contains an abundant non-neoplastic microenvironment, which differs in composition between tumor compartments. The microenvironment presents both, chance and obstacle for molecular profiling of follicular lymphoma. On the one-hand side, assessment of the microenvironmental composition and activation status can elegantly be performed by
gene expression profiling and has been suggested to be associated with the
clinical course of the disease. On the other hand side, the abundance of the
microenvironment complicates the interpretation of molecular profiling
aiming to assess features of the lymphoma cells. Furthermore, gene-expression does not capture the complex architectural features of the lymphoma. In this lecture we describe our approach to link microenvironmental, architectural, molecular and clinical features of follicular lymphoma using image analysis and molecular profiling. We believe that this approach helps to understand pathogenesis and progression of this disease,
that mimics the physiological germinal center like no other lymphoma.

FR-004
The effect of SOCS-1 mutations in diffuse large B cell
lymphoma (DLBCL) and classical Hodgkin lymphoma (cHL)
P. Möller*
Institute of Pathology, University Hospital, Ulm, Germany
Background. JAK2 is an adaptor protein of several cytokine receptors
(e.g., IL-4) which autophosphorylates upon ligand binding to its receptors. Activated JAK-2 phosphorylates the receptors and the STAT proteins which then translocate to the nucleus to promote gene transcription. This action is inhibited by SOCS-1 proteins which deplete phosphoJAK2 by proteasomal degradation. We were the first to detect mutations
in SOCS-1 resulting in prolonged action of phospho-JAK2. SOCS-1 mutations occur in about 40 % of primary mediastinal B cell lymphomas, in
16 % of DLBCL, and in Hodgkin-Reed/Sternberg (HRS) cells of 61 % of
cHL. HRS cells express the mutant allele. Like other tumor suppressor
genes, SOCS-1 has no hot spot region. However, we confirm that SOCS-1
mutations preferentially are at somatic hypermutation motifs. In comparison to the distribution of SOCS-1 mutations in DLBCL, the point mutations in cHL had a higher prevalence in the SH3 domain and the deletions
affected predominantly the JAK kinase domain. SOCS-1 mutations differ
by length of the intact coding sequence. With respect to molecular consequences, we defined two distinct subtypes: those with truncating (major)
and those with non-truncating (minor) mutations. Analyzing a pre-rituximab era cohort of DLBCL for which a comprehensive data set was available, the SOCS-1 major cases had an excellent overall survival, even better
than the GCB-like subgroup, while SOCS-1 minor cases had a dismal sur-

vival, even worse than the ABC subgroup. In cHL the situation was amazingly different. In an Ulm cohort of 105 cHL cases we found 49 minor mutations and 15 major mutations. Outcome analysis showed that cHL patients with HRS cells with SOCS-1 minor mutations had lower rates of
freedom from disease progression, however, had an overall survival like
SOCS-1 wild type cases. In contrast, patients with SOCS-1 major mutations suffered from early relapse and shorter survival. Hence, the clinical
impact of SOCS-1 minor and major mutations seem to profoundly differ
depending on the cellular context, i.e., the malignant B-cell with lots of Bcell functions still intact and active vs. the HRS cell with its notorious loss
of B cell identity, and/or differences in treatment regimes.

FR-006
New insights into Hodgkin lymphoma
S. Hartmann*
Institute of Pathology, University Hospital, Goethe
University, Frankfurt am Main, Germany
Background. This talk will focus on the latest molecular results on Hodgkin lymphoma, including gene expression studies from microdissected tumor cells and whole tissue sections, first results from next generation sequencing and the relation of Hodgkin lymphoma to infectious diseases.

FR-007
Follicular Lymphoma – One or Several Diseases?
G. Ott*
Robert-Bosch-Krankenhaus, Department of
Clinical Pathology, Stuttgart, Germany
Background. Follicular lymphoma (FL) is, next to diffuse large B cell
lymphoma (DLBCL), the most frequent lymphoma entity in the Western
world. Although the majority of cases (80 %) presents with systemic disease and is uncurable with current treatment approaches, there is a large
variation in the clinical presentation, morphological traits, immunophenotypes, and genetic constitution of FL that has just started to be unraveled. In this talk, the morphological and immunological features of putative precursor diseases such as the phenomenon of circulating t(14;18)
positive FL-like B cells, follicular lymphoma in situ and partial lymph
node involvement will be discussed and put into context with the increasing genetic complexity demonstrated within these lesions. FL occurring
in either an isolated nodal or extranodal localization, such as primary duodenal FL, isolated inguinal(nodal)FL, primary cutaneous follicle center
cell lymphoma and FL of pediatric type, in addition to their unusual clinical presentation, do also deviate from typical systemic FL in their biological features. They are often t(14;18) translocation negative, and may harbor relatively specific genetic alterations; in addition, knowledge has been
gained with respect to their genetic complexity as evidenced by their socalled secondary alterations. In addition, preliminary data have been created regarding the genetic constitution of particular FL variants, such as
t(14;18) negative (systemic) FL, blastoid FL and FL grade 1/2 with high
proliferation indices.
While the prognosis of localized FL, irrespective of their varying genetic features, generally is very good even in the context of relapsing disease, the clinical course of systemic FL can only imprecisely predicted by
initially presenting clinical features as defined e.g. in the FL international
prognostic index (FLIPI). Combining results from next generation sequencing approaches with clinical data, however, resulted in the generation of
a powerful clinicogenetic prognostic index. Thus, compilation of clinical
factors and assessment of mutations in 7 genes identified a subset of patients with systemic FL at highest risk of treatment failure. This so-called m7-FLIPI can be widely utilized for risk prognostication and patient
stratification in FL, and further exemplifies the value of assessing genetic
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data in order to understand the biological and clinical variability in a given lymphoma entity.

New Aspects Staging and Grading of tumor metastases
FR-009
Proteomic classification of primary carcinomas using
matrix-assisted laser desorption/ionization (MALDI) imaging
R. Casadonte*1, M. Kriegsmann2, J.H. Kobarg3, D. Trede4,
P. Maaß4, 5, M. Otto1, 6, K. Friedrich7, D. Aust7, C. Pilarsky7,
G. Baretton7, S.-O. Deininger8, J. Kriegsmann1, 6
1Proteopath GmbH, Trier, Germany, 2Institute of Pathology, University

Hospital, Heidelberg, Germany, 3Steinbeis Innovation Center SCiLS
Research, Bremen, Germany, 4SCiLS GmbH, Bremen, Germany, 5University
of Bremen, Center for Industrial Mathematics, Bremen, Germany, 6Center
for Histology, Cytology and Molecular Diagnostics, Trier, Germany,
7University Hospital Carl Gustav Carus at the Technical University of
Dresden, Dresden, Germany, 8Bruker Daltonik GmbH, Bremen, Germany
Background. Correct histopathological diagnosis is mandatory for proper
patient management. At present diagnosis relies on histology, histochemistry and immunohistochemistry or in some cases molecular methods
Since, in many cases only a limited amount of tissue is available- methods
which require only on slide and provide a maximum amount of information are desirable. MALDI-imaging meets these requirements and provides information about numerous peptides and their spatial distribution.
The aim of this study is to identify a proteomic signature able to discriminate between four tumor types using MALDI imaging on formalin-fixed paraffin-embedded (FFPE) tissue microarrays (TMAs).
Methods. We investigated eight TMAs consisting of needle core biopsies
from 49 breast, 80 pancreatic, 73 lung, and 91 colon tumor biopsies. Each
TMA section was stained (H&E) and examined by a pathologist that digitally marked cancer regions. 5 μm thick sections were in-situ trypsin digested (0.1 μg/μl) and sprayed with alpha-cyano-4-hydroxycinnamic acid
matrix solution (7 mg/ml in 50/50 acetonitrile/0.5 %TFA) using an ImagePrep sprayer (Bruker Daltonik). MALDI imaging data were acquired at a
spatial resolution of 100 μm using an Autoflex Speed TOF/TOF system.
Each dataset was analyzed and imaged with FlexImaging (Bruker Daltonik) and SCiLS Lab (SCiLS GmbH) software. Four TMA spectra datasets,
each containing a specific tumor type, were used to train the linear discriminant analysis (LDA) model for classification analysis. Another subset
of spectra from four different TMAs was used to validate the LDA model.
Results. A set of 300 most intense peaks were evaluated between samples
by LDA model, which classified all different tumor types presented in this
study. Specifically, patients with breast, colonic, lung, and pancreatic tumor were correctly classified in 91.36, 96.74, 91.75, and 74.48 % of cases
respectively. This classification model was successfully applied to liver metastases of the four tumor types.
Conclusions. Our data confirm that MALDI imaging represents a valuable method to distinguish different tumor types with great potential in
diagnostics.

FR-010
Update 2015 on cfDNA based liquid biopsy diagnostics
E. Dahl*
Institute of Pathology, RWTH University, Aachen, Germany
Background. Molecular analysis of circulating free DNA (cfDNA) released from cancer cells into the blood is currently considered as one of
the hottest topics in cancer medicine. Blood-based cfDNA evaluation is
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anticipated to serve as a “liquid biopsy” in the near future, which may
complement tumor tissue based diagnostics. Indeed, liquid biopsy diagnostics offers considerable opportunities in non-invasive tracking of tumor burden and early identification of emerging resistance to targeted
therapies. In addition, liquid biopsy may represent the method of choice
to study cancers genomic evolution over time.
Methods. Circulating free DNA (cfDNA) represents small double-stranded DNA fragments released to the blood stream from apoptotic and necrotic tumor cells. Modern detection procedures allow very sensitive measurement of this rare blood analyte. The two main procedures used are
droplet digital PCR (ddPCR) and next generation sequencing (NGS) but
budget-priced technologies like allele-specific PCR can be applied as well.
Results. The amount of detectable tumor-derived cfDNA varies considerably, both between different tumor entities (up to 10.000 × ) and even
within single tumor stages of one entity (up to 1.000 × ). The reasons for
this enormous variability are largely unknown, but pre-analytical probe
handling may be an issue. Nevertheless, several studies have detected
known driver mutations in genes like KRAS, BRAF and EGFR with high
specificity (> 95 %) and acceptable sensitivity (> 90 %) when compared to
the tumor tissue defined mutations as the gold standard. In few studies, even 100 % concordance has been reported. More recently, the first
clinical trials have started to evaluate liquid biopsy diagnostics under real world conditions. Initial first results are heterogeneous and somewhat
disillusioning as concordance level dropped considerably.
Conclusions. Certainly, cfDNA analysis has potential for clinical routine
diagnostics on the long-term. Currently, it is an open question whether
cfDNA can be used to follow response to targeted therapies in metastatic disease and whether this approach is more efficient than current imaging techniques. This has to be validated rigorously in prospective clinical studies. In addition, the lack of knowledge on the origin, stability and
degradation of cfDNA in different clinico-pathological conditions has to
be settled. Determining the precise correlation of cfDNAs status to pathologically classified tumor disease is urgently needed to advance liquid biopsy diagnostics.

Imaging techniques and metastasis
FR-016
Seeing is Believing – Continuous imaging of normal and
malignant cell behavior at single cell resolution
M.A. Rieger*
University Hospital Frankfurt, LOEWE Center for Cell and Gene Therapy
and Dept. of Hematology/Oncology, Frankfurt am Main, Germany
Background. Despite technical imaging advances in resolution, sensitivity and specificity, many biological aspects are investigated by snap-shot
analyses with large temporal gaps ignoring the importance to follow individual cell fates over a long period of time. Normal adult stem cells and
malignant tumor-initiating stem cells continuously go through cell fate
decisions for the life-long maintenance of their organ and for tumor initiation and progression, respectively. Some of the fate choices are self-renewal versus differentiation, cell cycle progression versus quiescence, migration and orientation, survival versus death, and lineage choice, among
many others. The sum of these cell fate decisions of an individual normal
or malignant cell during the developmental process consequently dictates
the final cellular output of their progeny. However, there are multiple explanations how a single stem cell may produce its cellular progeny – and
all possibilities resemble different molecular control mechanisms. Only
the continuous observation of individual cells and their progeny over the
whole developmental process would shed light on mechanisms controlling normal and malignant (stem) cell biology.
We developed a unique video-microscopy-based cell tracking system
that allows us to continuously observe individual cells and all their proge-

ny for even weeks at high temporal and spatial resolution, without losing
individual cell identities. This computer-based system tracks all cells and
generates cell pedigrees representing the genealogy of all cells including
their cell fate decisions, location, speed, developmental stage and morphology in realtime. Using this system we could address long-standing
questions in the control of normal stem cell behavior and in the behavior of cancer cells at the origin and pathophysiology of malignant diseases.

FR-018
Genomic grade (GG), central grade, and immunohistochemically
defined subtypes provide prognostic and predictive information
beyond routine local histology in intermediate-risk early
breast cancer: results from the WSG-AGO EC-Doc Trial

The superiority of EC-Doc over FEC was significant in central G3
(HR = 0.58, 0.39-0.93), high Ki-67 (HR = 0.53, 0.317-0.895) and GG3
(HR = 0.58, 0.34-0.99) subgroups. By multivariate interaction analysis,
only luminal-B subtype was predictive for benefit from EC-Doc vs. FEC
in endocrine-positive disease; no predictive factors were identified in endocrine-insensitive disease.
Conclusions. In intermediate-risk primary BC, central grade, molecular
subtype and GG all added relevant prognostic information. Thus, for chemotherapy indication in this group, molecular subtypes as well as genomic or centrally assessed grade provide reliable information beyond routine local histology.

FR-019
Imaging mass spectrometry on formalin-fixed paraffin-embedded
tissue (FFPE): localization of various compartments
in one tissue section: What it is possible today?

R. Erber*1, O. Gluz2, 3, C. Liedtke4, J. Huober5, 6, H. Peyro-Saint-Paul7,
R. Kates3, H.H. Kreipe8, E. Pelz9, W. Kuhn10, U. Nitz2, 3, A. Hartmann1,
N. Harbeck on behalf of the WSG-EC-Doc Trial investigators3, 11

J. Kriegsmann*1, 2, M. Kriegsmann3, S.-O. Deininger4, R. Casadonte5

1Institute of Pathology, Friedrich-Alexander-University,

Erlangen-Nuremberg, Germany, 2Breast Center Niederrhein, Ev. Hospital
Bethesda Mönchengladbach, Mönchengladbach, Germany, 3WSG – West
German Study Group, Mönchengladbach, Germany, 4Department of
Gynecology and Obstetrics (UKSH), Campus Luebeck, Luebeck, Germany,
5Clinic of Gynecology, University Hospital, Tübingen, Germany, 6Clinic
of Gynecology, University Hospital, Ulm, Germany, 7Qiagen – Medical
Affairs, Oncology/Personalised Healthcare Portfolio Lead, Hilden,
Germany, 8Institute of Pathology, Hannover Medical School, Hannover,
Germany, 9Institute of Pathology, Viersen, Germany, 10Department of
Gynecology and Obstetrics, University Medical Center, Bonn, Germany,
11Breast Center, Ludwig-Maximilians-University, Munich, Germany
Background. Potential prognostic and predictive markers in early, intermediate-risk BC include histological grade, Ki-67 expression, genomic
grade index (GGI), and molecular subtypes. The WSG-AGO-EC-Doc trial demonstrated superiority regarding event-free (EFS) and overall survival (OS) for patients with 1-3 positive lymph nodes receiving EC-Doc
compared to FEC.
Methods. Here, we investigate concordance of immunohistochemical
expression data for molecular subtyping, central histology (n = 772), and
GGI (N = 472) in a representative subset of patients including its impact
on outcome and benefit from taxane-based chemotherapy.
Results. Concordance between local and central grade assessment was
61 %. Low/GG-1, equivocal/GG-EQ and high/GG-3 score groups were
observed among 54 (11 %); 60 (13 %); and 358 (76 %) patients and associated with decreasing 5-year EFS rates of 100 %, 92 % and 82 % (p < 0.001),
respectively. GGI as a continuous variable was prognostic for EFS in local
and centrally assessed grade subgroups. In multivariate analysis for EFS,
luminal-A subtype (HR = 0.36) and central grade (HR = 3.69) entered the
model. Prognostic accuracy was improved by continuous GGI (75th vs.
25th percentile HR = 2.53).

1Institute of Molecular Pathology, Trier, Germany, 2Center for Histology,
Cytology and Molecular Diagnostics, Trier, Germany, 3Institute of
Pathology, University Hospital, Heidelberg, Germany, 4Bruker Daltonik
GmbH, Bremen, Germany, 5Proteopath GmbH, Trier, Germany

Background. Imaging mass spectrometry (IMS) is an evolving technique
which is able to detect hundreds of peptides in one experiment demonstrating at the same time their spatial distribution. In case of Whipple´s
operation, many different tissue compartments are seen. The objective of
this study is to show the possibilities of IMS to paint different histological
structures by highlighting their peptide expression pattern.
Methods. A pancreatic tumor tissue was cut at 5 μm prior to deparaffinization and heat-induced epitope retrieval. Trypsin solution (0.1 μg/
μl) was sprayed on the tissue section using a Bruker ImagePrep automatic spray devise. After digestion for 1.5 h, alpha-cyano-4-hydroxycinnamic acid (CHCA) matrix was sprayed and the tissue was analyzed for peptides in positive ion mode on a Bruker Autoflex Speed mass spectrometer.
Ion peptide species were visualized using FlexImaging 4.0 software (Bruker) at 100 μm spatial resolution.
Results. IMS technique revealed distribution of peptide species specifically localized in the tumor and in pancreatic intraepithelial neoplasia
(m/z 945.3), the duodenal epithelium (m/z 2264.1), normal pancreatic
tissue (m/z 1506.9) and smooth muscle areas of the muscular wall of the
duodenum as well as the smooth muscle of the vessel wall (m/z 1185.6).
Thorough examination of different areas in the tissue revealed intratumoral heterogeneity.
Conclusions. IMS analysis allowed detection of several peptide species localized in specific regions of a pancreatic tumor tissue while retaining
morphological information. This combination makes IMS a very valuable tool in cancer diagnostics by complementing other currently used
approaches.
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Metastasis and progression mechanisms
of urothelial tumors
FR-021
Translating Metastasis Biology into Novel Therapies
D. Theodorescu*
Aurora – University of Colorado Hospital (UCH), Aurora, United States
Background. Half of patients with muscle-invasive bladder cancer develop metastatic disease and low expression of RhoGTP Dissociation-Inhibitor-2 (RhoGDI2, ARHGDIB, Ly-GDI) is associated with this outcome. Furthermore, a reduction in metastasis is noted upon re-expression of RhoGDI2 in xenograft cancer models. Here we show, using molecular, pharmacologic and genetic methods in human and murine models that RhoGDI2 suppresses lung metastasis by reducing the expression
of isoforms V1 and V3 of the proteoglycan versican (VCAN, chondroitin
sulfate proteoglycan 2, CSPG2) and Endothelin-1 (ET-1) and that high
versican and ET-1 levels portend poor patient prognosis. Using human
and murine cancer cells depleted in ET-1 and pharmacologic blockade
of ET receptors in experimental and spontaneous lung metastasis models, we find that tumor ET-1 expression and ETAR activity are necessary
for metastatic lung colonization and this process is preceded by, and dependent on, macrophage infiltration of the lung. In contrast, tumor ET1 expression and ETAR activity appear less important in established primary or metastatic tumor growth. Interestingly, the functional importance of tumor versican in metastasis promotion was established by in vitro and in vivo studies and implicates the CCL2 (MCP1) chemokine and
macrophages. In summary, we demonstrate a new mechanism of metastasis suppression and show that genes using this mechanism, such as
RhoGDI2, carry this out by reducing host responses that promote metastatic colonization. Therapeutic targeting of these interactions may provide a novel adjuvant strategy for delaying the appearance of clinical metastasis in patients.

FR-022
Targeting the small conductance potassium channel
3 (SK3/KCNN3) by Edelfosine reduces the invasive
potential of urothelial carcinoma cells
J. Steinestel1, J. Schneider2, A.J. Schrader1, E. Wardelmann3, K. Steinestel*3
1University Hospital Münster, Clinic of Urology, Münster,
Germany, 2Bundeswehrkrankenhaus Ulm, Institute of
Pathology, Ulm, Germany, 3University Hospital Münster, Gerhard
Domagk Institute of Pathology, Münster, Germany

Background. Invasion and metastatic dissemination of tumour cells are
the determining factors for survival in urothelial carcinoma (UC) of the
urinary bladder. It has been shown that the small conductance potassium
channel 3 (SK3/KCNN3) that enhances tumour invasion in breast cancer
and melanoma is overexpressed in UC. Since Edelfosine, a glycerophospholipid with antitumoural properties, effectively inhibits SK3 channel activity, our goal was to evaluate SK3 as a potential molecular target to inhibit the gain of an invasive phenotype in UC.
Methods. We analysed SK3 protein expression in 208 bladder tissue specimens and in the RT112 UC cell line using immunohistochemistry, fluorescence microscopy and western immunoblotting. The effects of Edelfosine on SK3 channel expression and activity as well as UC cell morphology,
cell survival and proliferation were assessed using immunoblotting, fluorescence microscopy and clonogenic/cell survival assay; furthermore, we
analysed the effects of SK3 channel inhibition on tumour cell migration
and invasion in vitro and in vivo using conventional cell culture methods
as well as the chicken chorioallantoic membrane (CAM) assay.
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Results. We found that SK3 is strongly expressed in muscle-invasive UC
surgical specimens and in the RT112 cellular tumour model. While higher
concentrations of Edelfosine have a strong cytotoxic and antiproliferative
effect on UC cells, 1 μM of the compound effectively inhibits SK3 channel
activity as well as tumour cell migration and invasion in vitro and in vivo.
Conclusions. Our results show strong expression of SK3 in muscle-invasive UC, consistent with the postulated role of the protein in tumour cell
invasion. Moreover, Edelfosine effectively inhibits SK3 channel activity as
well as UC cell migration and invasion in vitro and in vivo when applied
in sub-toxic concentrations. Taken together, our results suggest a possible role for Edelfosine as an antiinvasive drug to effectively inhibit UC cell
invasion and metastasis.

SA-005
Epigenetic silencing of the novel tumor suppressor gene CREB3L1
in human bladder cancer promotes tumor cell spreading in vitro
M. Rose*1, C. Schubert1, L. Dierichs1, N.T. Gaisa2,
M. Heer1, A. Heidenreich3, R. Knüchel2, E. Dahl2
1RWTH Aachen University, Aachen, Germany, 2Institute of
Pathology, RWTH University, Aachen, Germany, 3Department
of Urology, RWTH University, Aachen, Germany

Background. CREB3L1 has been recently described as a putative metastasis suppressor gene in breast cancer but its role in bladder cancer is completely unknown. Therefore, we initiated for the first time a study analyzing CREB3L1 expression, regulation and function in bladder cancer.
Methods. CREB3L1 and HTRA3 real-time PCR analysis was performed
using urothelial cancer (UC) samples and normal urothelial (NU) tissues. Epigenetic gene regulation was studied in bladder cell lines and primary UC based on methylation-specific PCR (MSP) and pyrosequencing technique. The significance of these data was validated by independent data sets of UC (n = 184) from The Cancer Genome Atlas (TCGA)
platform. Based on immunohistochemistry CREB3L1 protein expression
was assessed in UC (n = 96) in comparison to NU (n = 21). In vitro demethylation was approached by 5-aza-2'-deoxycytidine/trichostatin A
(DAC/TSA) treatment of bladder cell lines. CREB3L1 biology was examined by generating gain-of-function models using bladder cancer cell lines
(RT112, EJ28 and J82) followed by migration studies. Based on stable J82
single-cell clones, we in depth analyzed the impact of CREB3L1 on colony growth, tumor cell motility and putative target genes. Statistical correlations were interpreted using SPSS 17.0.
Results. We demonstrate a significant downregulation of CREB3L1
mRNA expression in primary bladder cancer tissues caused by tumorspecific CREB3L1 promoter hypermethylation that was shown to be tightly associated with progressive cancer stages. These findings were verified
by an independent public TCGA data set containing data from 184 bladder tumors. In addition, immunohistochemical evaluation showed that
CREB3L1 protein expression is decreased in bladder cancer tissues as well.
Interestingly, protein loss is predominately observed in the nuclei of aggressive tumor cells. Based on in vitro models we clearly show that CREB3L1 re-expression mediates suppression of tumor cell migration and colony growth of high grade and invasive bladder cancer cells. The candidate
tumor suppressor and TGF-beta signaling inhibitor HTRA3 was furthermore identified as putative target gene of CREB3L1 in both invasive J82
bladder cells and primary bladder tumors.
Conclusions. We provide for the first time evidence that the transcription
factor CREB3L1 may have an important role as a putative tumor suppressor in bladder cancer by impairing invasive mechanisms.

AG Biomaterialbanken – Workshop
“Havarie- & Notfallmanagement”

FR-025
To freeze or not to freeze – disaster management in biobanking

FR-023
The Need for a Business Continuity and
Disaster Recovery Plan for Biobanks

Institute of Pathology, University Hospital, Heidelberg, Germany

E. Herpel*

K. Wiemer*
BioStorage Technologies, European Operation, Griesheim, Germany
Background. Despite best efforts and precautions, disasters of all kinds
can eventually strike an organization, unanticipated and unannounced.
Natural disasters hurricanes, earthquakes, and other events, such as building fires and equipment failure can threaten the very existence of a biobank. To mitigate these risks, it is essential that organizations establish
plans, procedures and protocols to alleviate the effects any form of disaster may have on their sample inventories and research operations. As drug
discovery and development become increasingly reliant on properly preserved samples, protecting these materials and planning for their continuity and recovery has become an even greater priority.
The presenter will review the value of having a good business continuity and disaster recovery plan to mitigate the risk of losing vital research
samples in a disaster. Attendees will learn the:
5 Importance of Disaster Recovery Plan Process
5 Mission Critical Activities for the Plan
5 Best way to Evaluate Disaster Risk and Biobank Compliance
5 Business Continuity Best Practices
Methods Used. Using real-world events (i.e. Super Storm Sandy), the presenter will detail the various components of a business continuity and
disaster recovery plan for research samples. Specific topics that will be
addressed include: readiness assessment, action plan development, crisis
management and disaster recovery.
Results. A comprehensive business continuity and disaster recovery plan
begins with evaluating how samples and corresponding equipment are
currently managed, transported, tracked and stored via internal and external resources. From that point, it must be decided what are the most
efficient and effective redundancies that can be put in place. With these
redundancies employed, an organization can mitigate the exposure and
cost of lost or degraded research samples.
Conclusion. An organization᾿s business continuity and disaster recovery
plan should be discussed early in the planning stages and developed in a
way that it runs on autopilot, minimizing the need for decision making
and strategic planning activities during these critical times.

Background. In the last decade, many new research biobanks have been
founded, a process which is also driven by an enormous progress in biotechnology resulting in improved technological processes for storage of
biomaterials and associated data. To sustainably maintain integrity of the
biomaterials in biorepositories, it is essential to be adequately prepared
to possible emergencies like natural disasters, thereby reducing negative
consequences for physical structures and systems as well as for health and
safety of personnel. Also mitigation of emergency events must be taken under consideration when operating a biorepository to prevent or at
least attenuate the risk of such events. In the first line, the technologies
and hardware applied in biobanks should be redundant so that a single
failure of equipment will not endanger sample integrity. What is more, a
successful operating system is always dependent on good standard operating procedures where regular check-ups are routinely made to ensure
the functionality of systems.
Based on the experience of the Tissue Bank of the NCT Heidelberg and
by analyzing literature as well as local circumstances and quality management, mitigation as well as preparedness, response and recovery of biospecimens storage in the case of an emergency event were analyzed and
described to develop an adequate emergency plan for the laboratory and
administrative personnel of the Tissue Bank. Mitigation activities included a substantial number of preventive measures like e.g. daily temperature control documentation, use of an alarm security system supervised by
the local control center or the restricted access control to storage rooms.
Response and recovery of the samples has to be planned by introducing a detailed emergency plan for different event possibilities (e.g. breakdown of one freezer, more than two or all freezers). Here, also the local
emergency measures were taken into account to minimize risk of personal damage.
The detailed analysis and description of possible emergency events
pointed out the significance of a common and precise emergency management system for biorepositories. This emergency management system will support long-term storage of biospecimens and thereby sustainable biobanking activities.

FR-026
Risk Management of the IT Infrastructure of Biobanks
D. Skrowny*, S.Y. Nussbeck
University Medical Center Göttingen, UMG Biobank, Göttingen, Germany

FR-024
Risc management at LifeStore
M. Bruinenberg*
LifeLines, Groningen, Netherlands
Background. Biobanking initiatives are increasing in absolute numbers,
but also in size. This makes the risks associated to these activities also
bigger. LifeLines is a large longitudinal population based study among
165.000 people from the Northern part of The Netherlands. LifeLines
needed a place to store the collected samples and was assigned to maintain the samples collected in the University Hospital. The establishment
of the “LifeStore” building, a big automated storage facility (> 8 million
samples) and a place to store > 150 ultra low freezers, initiated several risk
limiting processes. Examples are risk assessments on location and technical infrastructure, but also a different way of EU tendering. In this presentation the steps in the process to limit risks and the outcome of the
project is presented.

Background. The concept of collecting biomaterial together with clinical
and biomedical data is not new in medical research. However, in the last
five years biobanks with large collections of samples have been evolving.
The high quality management of these samples as well as the corresponding data is not possible manually anymore and requires the use of several IT systems. As the IT infrastructure plays a leading role in biobanks,
it is important to integrate IT specialists into the risk management and
it is essential to ensure the perfect interplay of all related soft and hardware. In order to achieve this, it is important to know and understand all
workflows and stakeholders, as well as requirements of the collected material and data.
In general there are two main types of sample collections in hospital
integrated biobanks: (A) samples for a yet unknown research purpose and
(B) samples collected for dedicated research projects.
Besides the physical safety of biomaterial, reliable and relevant information are a prerequisite for both use cases and require a risk management addressing the IT infrastructure. All stakeholders should be inclu-
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ded in a risk management of the biobank and moreover, to achieve confidence in the biobank, the procedures should be transparent to all of them.
After knowing and understanding all biobank workflows, potential
risks should be identified and analyzed. As a next step all encountered
risks should undergo a risk assessment in order to categorize them with
relation to severity and frequency. Even small risks might have a huge impact if they occur frequently. As a last step the risk management should
include step-by-step protocols to work through in case of occurring risks
and emergencies which are available for all biobank staff members.
To sum up, it is important that the risk management of a biobanks IT
infrastructure includes all software (especially the biomaterial information and management system or software for devices like DNA extractors), hardware (e. g. servers, storage), lab equipment and stakeholder,
especially IT staff, used within the biobank lifecycle.

Lymphatic metastasis and tumor progression:
relevance and mechanisms
FR-028
An important role of lymphatic vessels in cancer metastasis
M. Detmar*
Institute of Pharmaceutical Sciences, ETH Zurich, Zurich, Switzerland
Background. Tumor-induced lymphangiogenesis promotes cancer metastasis to lymph nodes and likely beyond, and we have previously identified tumor-induced lymph node lymphangiogenesis as a (pre)metastatic
niche for cancer cells. Tumor draining lymphatic vessels, as well as the expanded lymphatic vessels in tumor-draining lymph nodes, appear to provide a pre-metastatic niche for tumor cells and also a metastatic niche for
cancer stem cells, as evidenced by the occurrence of in-transit metastases
and the persistence of cancer cells in lymph node sinuses.
Methods. We developed non-invasive near-infrared in vivo imaging techniques, as well as light sheet microscopy applications, to investigate the
lymphatic metastasis process in detail. We also performed next-generation sequencing of tumor-induced lymphatic vessels and co-cultures of
lymphatic endothelium with cancer stem cells.
Results. We found that lymphatic flow is enhanced in tumor-draining
lymphatic vessels. However, sentinel lymph node metastases can lead to
blockage of lymphatic flow and to re-routing of lymphatic tumor drainage to other lymph nodes via the growth of new collateral lymphatic vessels, possible leading to false negative sentinel lymph node dissection results.. Light-sheet microscopy revealed an early, massive expansion and
proliferation of lymphatic sinuses in breast cancer-draining lymph nodes
even before metastasis. We found that lymphatic endothelium, upon contact with cancer stem cells, secretes chemokines that promote the stemness of these cells that express the respective chemokine receptors. In addition, tumor-associated lymphatic endothelium upregulates the expression of several factors implied in facilitating metastasis and in dampening immune responses.
Conclusions. Together, these findings reveal an active role of lymphatic vessels in promoting tumor metastasis and they identify the lymphatic
vascular system as a new therapeutic target for treating advanced cancers.

FR-029
Three Dimensional Reconstruction of the Cancer
Cell Invasion at the Cancer Host Interface
P. Bronsert*1, 2, K. Enderle-Ammour2, A. Csanadi2, S. Timme2, T. Brabletz3,
T. Keck4, M. Kühs1, 2, O. Schilling5, E. Stickeler1, 6, 7, 8, U. Wellner4, M. Werner1, 2, 7, 8
1Comprehensive Cancer Center, University Medical Center, Freiburg,

Germany, 2Institute of Clinical Pathology, University Medical Center,
Freiburg, Germany, 3Nikolaus Fieber Center for Molekular Medicine,
University of Erlangen-Nürnberg, Erlangen, Germany, 4Clinic of Surgery
(UKSH), Campus Luebeck, Luebeck, Germany, 5Institute of Molecular
Medicine and Cell Research, University Medical Center, Freiburg,
Germany, 6Department of Gynecology, University Medical Center,
Freiburg, Germany, 7German Cancer Research Center, Heidelberg,
Germany, 8German Cancer Consortium, Heidelberg, Germany
Background. Cancer cell invasion takes place at the cancer-host interface
and is a basic requirement for tumor progression and distant metastasis.
However, the association between current biologic and clinical concepts
like cell migration modes, tumor budding and epithelial-mesenchymal
transition remain unclear in several in human cancer.
Methods. Two series of strictly serial tissue slices were prepared from 15 tumors. Thereof, two independent research approaches were taken. The first
series of tissue slides was used for 3D reconstruction (3DR) of tumor buds
(TB), second series aimed at the characterization of morphology and EMT
characteristics using ZEB1 and e-Cadherin (ECad). Serial pictures from two
areas with a continuous high TB concentration in subsequent corresponding
visionfields were taken at 200x magnification. For 3DR each tumor cluster
in any serial file was identified, categorized and illustrated by a color coding
system (. Fig. 1). Cell morphology and expression of ZEB1 and ECad were
assessed at the single tumor cell level. ZEB1 staining was graded as negative
or positive, E-cadherin staining as membranous, cytoplasmic or mixed and
overall average staining intensity of a cell cluster as negative, weak or strong.
Results. In analysis of the first approach 5005 tumor buds were identified (126-513 buds/tumor). Most TB were connected to the main tumour
branch (MTB), only 9-22 % of all TB revealed to be “true” TB. No single
invading cancer cell was found in 3DR. In analysis of the second approach,
spindle-like cells were rare; their proportion was significantly higher in TB
than in MTB (p < 0.001). Rounded cells were more frequent than spindlelike cells and significantly increased in TB (p < 0.001). ZEB1-positive cells
were more frequent in TB than in MTB (p < 0.001). For ECad a shift from
membranous to cytoplasmic staining was observed (p < 0.001). ECad-negative cells were rare but increased in TB (p < 0.001). A strong ECad staining was less often in TB compared to MTB cell clusters (p < 0.001).
Conclusions. Our results demonstrate that the majority of tumour buds
observed in pathological practice are 2D artifacts. Furthermore, we provide evidence for collective cancer cell migration as the relevant mode of
local human adenocarcinoma cell invasion.

Fig.1 | FR-029 8 Illustration of three dimensional reconstructed model of an
adenocarcinoma
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FR-031
Morphology of Immunodysregulation as
Predictor of Lymph Node Metastasis?
M. Seidl*, P. Bronsert, A. Vaihinger, M. Werner
Institute of Surgical Pathology, University Medical Center, Freiburg, Germany
Background. This morphology based study aims to define the phenotype
of immunodysregulation in tumor draining lymph nodes (LNs) in breast
cancer (BC) to establish predictive markers of metastasis and to understand the underlying tumor or stroma derived immunomodulation.
Methods. LNs (~1,200) from different anatomic sites from 270 BC cases
including all intrinsic subtypes are actually being evaluated by morphometry. Inclusion criteria were: sentinel lymph node, no previous radio- or
chemotherapy. Quantitatively analyzed items are as follows: number, size
and shape of follicles and germinal centers (GCs), area of LNs and -if existing- metastasis and closest distance of a metastasis to a follicle and/or
GC. This is performed by marking the areas in IgD/ H&E stained, scanned
slides and further calculations of these values. Qualitative analysis includes
macrophages infiltrating the LN cortex and granulomas or so called “sarkoid like lesions”. The data will be linked to patient’s criteria like age and
sex as well as tumor characteristics as (luminal) subtype, grade, tumor infiltrating lymphocytes and plasma cells.
Results. A qualitative pilot analysis of 14 cases with 42 lymph nodes
showed the items mentioned above to be applicable and relevant. All cases with micrometastases showed regressive GCs. LNs with ill defined GCs
often showed micrometastases. Macrophage infiltration correlates with
lacking normal GCs and granulomas seem to correlate with negativity of
the progesterone receptor.
Conclusions. The data is preliminary and currently explored to include
the whole group of 270 BC cases. Beyond finding metastases, morphological analysis of tumor draining LNs could give insight in prodromal
immunomodulation.

Metastasis and progression mechanisms
of soft tissue tumors
FR-032
Metastasis of soft tissue tumors
K. Steinestel, E. Wardelmann*
Universitätsklinikum Münster, Gerhard-DomagkInstitut für Pathologie, Münster, Germany
Background. Soft tissue sarcomas (STS) are relatively rare, with an annual incidence of 5 per 100000 in Europe. However, since therapeutic options are still limited and patients with metastatic STS show limited overall survival of approximately one year, these tumors represent a relevant
clinical problem; but in contrast to the situation in epithelial tumors, little is known about the biology of metastasis in sarcomas. A better understanding might thus help in the identification of new therapeutic targets
to prevent or slow down metastatic spread of sarcoma cells. In STS, the
histologic grade of the primary tumor is predictive for metastasis development, with the exception of malignant schwannomas and rhabdomyosarcomas. About ten proteins have been identified as possible metastasis
suppressors in sarcomas; one of them, KAI1/CD82 is subject to endoplasmatic reticulum-associated protein degradation mediated by ubiquitin ligase gp78 in metastatic sarcoma. Accordingly, clonal expansion of sarcoma cells harboring mutations in the tumor suppressor gene TP53 has
been observed in STS metastasis. It has further been shown that intratumoral hypoxia enhances sarcoma metastasis via HIF1 α -induced upregulation of PLOD2, which disrupts collagen and enhances cell migration
in an in vitro model. Reorganization of the actin cytoskeleton is frequent-

ly dysregulated in tumor cells and is a prerequisite for cell migration and
invasion. Pazopanib, a multitargeted tyrosine kinase inhibitor, represents
a new treatment option with prolonged overall survival in patients with
metastasized STS, and inhibition of Src kinase, a key regulator of actin dynamics and invasion, with Dasatinib effectively inhibits sarcoma cell migration in vitro. Imatinib has been shown to be at least transiently effective in patients with metastatic dermatofibrosarcoma protuberans. Taken
together, these results point towards a possible therapeutic role for inhibitors of actin dynamics in the prevention or treatment of metastatic spread
in STS. Since we have previously shown that inhibition of kinase signaling has the potential to effectively suppress extracellular matrix degradation and tumor cell invasion in epithelial tumors, our group is currently evaluating the role of regulators of actin turnover in invasion and metastasis of Ewing’s sarcoma, with the ultimate goal to identify novel therapeutic targets in this complex tumor entity.

FR-033
Defining the Genomic Landscape of Adult Soft-Tissue Sarcoma
M. Renner*1, P. Chudasama2, 3, S. Mughal2, G. Omlor4, I. Alldinger5, S. Schimmack5,
B. Kasper6, B. Hutter2, E.-K. Renker4, G. Egerer7, D. Jäger3, P. Schirmacher1,
W. Weichert1, H. Glimm3, H.-G. Kopp8, K. Specht9, A. Ulrich5, B. Lehner4,
P. Hohenberger6, S. Bauer10, B. Brors2, G. Mechtersheimer1, S. Fröhling2, 3
1Institute of Pathology, University Hospital, Heidelberg, Germany, 2German

Cancer Research Center (DKFZ) Heidelberg, Heidelberg, Germany, 3National
Center for Tumor Diseases (NCT) Heidelberg, Heidelberg, Germany,
4Department of Orthopaedics and Trauma Surgery, University Hospital,
Heidelberg, Germany, 5Department of General, Visceral and Transplantation
Surgery, University Hospital, Heidelberg, Germany, 6Mannheim University
Medical Center, Mannheim, Germany, 7Department of Hemathology,
Ruprecht-Karls-University, Heidelberg, Germany, 8University Hospital of
Tuebingen, Department of Medical Oncology, Hematology, Immunology,
Rheumatology and Pulmology, Tuebingen, Germany, 9Institute of Pathology,
Klinikum rechts der Isar, München, Germany, 10Department of Medical
Oncology, University Hospital, University of Duisburg-Essen, Essen, Germany
Background. There is an urgent need for new and more effective treatment strategies for patients with soft-tissue sarcomas. The primary aims
of this project are to (1) capture the genome-wide spectrum of somatically acquired genetic aberrations, (2) correlate genotypes with individual courses of disease, (3) nominate biomarkers of drug sensitivity, and (4)
identify new therapeutic targets.
Methods. We performed whole-exome DNA sequencing of 151 soft-tissue sarcoma samples, representing fifteen relevant histologic subtypes,
and matched germline DNA. Additionally, for a subset of patients, data from transcriptome sequencing, SNP array-based DNA copy number analysis, array-based comparative genomic hybridization (aCGH),
mRNA expression, miRNA expression, and DNA methylation were also
available for the purpose of integration with mutation data.
Results. In a first systematic data analysis, mutually exclusive and recurrent mutations in the cancer genes TP53, PTEN, RB1 and CTNNB1 were
identified in a subset of patients. Integration of copy number aberrations
with gene expression profiles revealed recurrent deletion of a clinically
relevant tumor suppressor gene in leiomyosarcomas, pleomorphic liposarcomas, and myxofibrosarcomas. In-depth evaluation of genomic data
has provided a rationale for the use of targeted agents in individual cases,
such as a patient with refractory leiomyosarcoma and high-level amplification of a “druggable” receptor tyrosine kinase who received experimental treatment within a phase 1 clinical trial.
Conclusions. Integrative analysis of multiple genome-wide datasets from
patients with soft-tissue sarcoma has enabled the identification of (1) mutually exclusive mutations in established cancer genes, (2) previously unrecognized genetic alterations in genes that might contribute to sarcoma
pathogenesis, and (3) actionable genetic aberrations in patients.
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FR-034
Differential origin-related actin isoform patterns in
adult extracardiac and in cardiac rhabdomyomas
C.C. Westhoff*1, K. Schoner1, A.M. Sesterhenn2, R. Moll1
1Institute of Pathology, Philipps University, Marburg, Germany, 2Department
of Otorhinolaryngology, Head and Neck Surgery, Marburg, Germany

Background. Using a monoclonal antibody specific for the cardiac isoform of alpha-actin (alpha-cardiac actin, CAA), we some time ago reported differential expression patterns in striated muscle tissues, with abundant expression in myocardium and fetal skeletal muscle but scarce expression in normal adult skeletal muscle. Rhabdomyomas are rare benign
striated muscle-type tumors arising in the heart or in soft tissues mainly of
the head and neck. Having observed two cases of the very rare adult extracardiac (cervical) rhabdomyomas, we here searched to determine whether the alpha-actin isoform specificity is maintained or changed in rhabdomyomas according to their origin, comparing the extracardiac to cardiac rhabdomyomas.
Methods. We immunohistochemically investigated adult extracardiac
(cervical) rhabdomyomas (n = 2) and cardiac rhabdomyomas (n = 5), employing antibodies against various actin isoforms including CAA.
Results. Histologically, the tumors appeared similar although cytoplasmic vacuolization was more pronounced in the cardiac rhabdomyomas.
Immunohistochemically, the extracardiac rhabdomyomas revealed only a
few scattered CAA-positive tumor cells while the cardiac rhabdomyomas
exhibited abundant, mostly nearly uniform expression of CAA. The antibody HHF35 against muscle actin displayed strong positivity in all rhabdomyomas studied. Alpha-smooth muscle actin (SMA) was found to be
negative in extracardiac rhabdomyomas, whereas some of the cardiac tumors were focally positive.
Conclusions. To our knowledge, this is the first report on the expression
patterns of single specific actin isoforms in rhabdomyomas. Our results
suggest that despite similar morphology the intrinsic alpha-actin isoform
specificity of cardiac vs. skeletal muscle is maintained in the respective
rhabdomyomas. Thus, adult extracardiac rhabdomyomas differentiate
towards skeletal muscle while cardiac rhabdomyomas reflect true cardiac muscle differentiation, underlining the different biological nature of
these two tumor entities. The low expression of CAA in adult extracardiac rhabdomyomas also suggests that the tumor cells are in a mature and
not in a reactive differentiation state since in adult skeletal muscle CAA is
upregulated in regenerating and degenerating fibers. The present results
illustrate the pronounced cell-type specificity of CAA expression as well
as the high discriminative power of the monoclonal CAA-antibody that
is able to distinguish between highly homologous alpha-actin isoforms.

FR-035
CD54 expression augments efficiency of chimeric T cells
and cytokine induced killer cells against RMS cell lines
K. Simon-Keller*, A. Seils, A. Marx

lines (n = 6) by using IHC, flow cytometry and qRT-PCR. Potential relevant factors were overexpressed in RMS cells by transient transfection.
Results. The analysis of different co-stimulating and inhibitory surface
molecules as well as adhesion molecules, uncovered a strong correlation
between CD54 expression and survival of RMS patients. To evaluate the
influence of CD54 for the interaction of RMS tumor cells with chimeric T
cells and native immune cells, CD54 was expressed in CD54 negative RMS
cell lines (n = 5) and overexpressed in one CD54 positive cell line. Thereafter CD54 expressing RMS cells were co-cultivated for 48 h with chimeric
T cells or CIK/NKT immune cells, respectively. A significantly increased
killing efficiency was observed for CD54 neo expressing RMS cells by both
chimeric T cells and CIK/NKT cells, whereas the overexpression of CD54
in a CD54 expressing cell line showed no effect at all.
Conclusions. We assume that CD54 expression by RMS tumors directly
influences the effect of an effective immune response.

Imaging techniques in bioinformatics
FR-037
Automated cell detection in whole slide images
of classical Hodgkin lymphoma
H. Schäfer*
Molecular Bioinformatics, Frankfurt, Germany
Background. Classical Hodgkin lymphoma (cHL) is a special type of lymphoma, arising from malignant B-cells. The malignant cells do not form
solid tumors, but spread through the lymph node, which leads to a heterogeneous and complex micro environment. Features like cell distribution
and cell morphology may provide crucial information for a better understanding on how the different subtypes of cHL develop. Computer-aided,
automated image processing methods are needed to extract such features
from whole slide images (WSIs) which consist of multiple gigabyte of data.
We report results from an image analysis of CD30 immunostained
Hodgkin lymphoma tissue section images. We present an automatic pipeline to handle image data in Aperio’s SVS format. To the best of our knowledge, this is the first systematic application of image analysis to a set of
WSIs of cHL. A supervised pixel classification method working with a
down-scaled version of the WSI identified regions of interest. Object detection was performed in parallel on a computer cluster for many image tiles
to identify CD30 + cells. In addition cell shape descriptors were computed.
We analyzed a set of 36 WSIs, containing images of the two most common subtypes of cHL, nodular sclerosis and mixed cellularity, and additional lymphadenitis cases. The size of the images and the density of malignant cells differed a lot among the image set. The pipeline identified about 12,000 CD30 + cells on average. The features extracted from the image
data can be used as a starting point for further statistical analysis and allows a classification of the CD30 + cells regarding their properties: size,
elongation and compactness.

Institute of Pathology, University Medical Center, Mannheim, Germany
Background. Rhabdomyosarcoma (RMS) is a soft tissue malignancy
mostly affecting children and young adults. Histologically two subtypes
can be differentiated: alveolar (aRMS) and embryonal RMS (eRMS). Although eRMS usually shows a favorable prognosis with 5-year survival
rates up to 70 %, prognosis of highly metastatic RMS is still poor. Therefore new therapeutic options are required. We choose an adoptive immunotherapy targeting the fetal acetylcholine receptor to recognize and lyse
RMS tumor cells. Due to only moderate killing efficiency of these so called
chimeric T cells, we try to reveal possible resistance mechanisms of RMS
cells; not only against our chimeric T cells, but also against other tumor
infiltrating cytotoxic immune cells.
Methods. Expression of relevant co-stimulating, inhibitory and adhesion
molecules was analyzed in different RMS tissues (n = 20) and RMS cell
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FR-038
Analysis of the distribution of CD30 + cells in classical Hodgkin
lymphoma and lymphadenitis using graph-based methods
T. Schäfer*1, H. Schäfer1, J. Ackermann1, C. Döring2,
S. Hartmann2, M.-L. Hansmann2, I. Koch1
1Department of Molecular Bioinformatics, Institute of Computer
Science, Cluster of Excellence Macromolecular Complexes, Johann
Wolfgang Goethe-Universität, Frankfurt am Main, Germany,
2Department of Pathology, Goethe University, Frankfurt, Germany

Background. Hodgkin lymphoma (HL) is a type of B cell lymphoma. For
the diagnosis, biopsies are taken from patients and immunostained. The

slides are then scanned to produce high-resolution digital whole slide images (WSI). Large databases of such WSIs are currently emerging in hospitals. To the best of our knowledge, no systematic analysis of these WSIs
exists for HL. We were interested in the analysis of the spatial distribution
of CD30 + cells in the lymph node. We considered data from three different biological entities: lymphadenitis and two types of HL.
Methods. For the analysis, we defined and applied Hodgkin lymphoma
cell graphs. We automatically identified CD30 + cells in HL WSI and defined graphs based on the positions and morphological properties of the
immunostained cells, bringing together the fields of digital imaging and
network analysis. Based on the CD30 + cell positions in the images, we defined one HL cell graph for each image. A cell graph is a unit disk graph,
in which each vertex models a CD30 + cell. An edge is added between a
pair of cells if their distance lies beneath a distance threshold of about 10
cell diameters.
Results. We analyzed the vertex degree distribution of HL cell graphs and
compared them to a null model which assumed complete spatial randomness of the distribution of CD30 + cells in the lymph node tissue. HL cell
graphs showed higher vertex degrees than expected by a random unit disk
graph, suggesting a clustering of the cells. We found that a gamma distribution was suitable to model the vertex degrees of HL cell graphs, and
that the HL cell graphs were not scale-free. Moreover, we compared the
graphs for lymphadenitis (LA) and two subtypes of HL. LA and nodular
sclerosis showed very different vertex degree distributions, while mixed
cellularity HL overlapped with both of them.
Conclusions. The clustering of CD30 + cells in the tissue could be due
to cell division events, attraction between the CD30 + cells, or the tissue
structure of the lymph node. HL cell graphs enable the analysis of HL tissue properties. Further investigations of other graph properties are necessary to explore the full potential of cell graphs.

FR-039
Prerequisites for Image Registration of Whole
Slide Images in Routine Histopathology
N. Zerbe*1, 2, K. Schlüns1, R. Kenzler3, L. Aicher3, P. Hufnagl1, 2, 3
1Institute of Pathology, Dept. Digital Pathology, Charité –
Universitätsmedizin, Berlin, Germany, 2Institute of Pathology,
Centralized Biomaterialbank (ZeBanC), Charité University
Hospital, Berlin, Germany, 3University of Applied Sciences – HTW
Berlin, Dept. Applied Informatics, Berlin, Germany

Background. Image registration (IR) of digitized routine glass slides
(whole slide images, WSIs) is an intermediate objective for various advanced applications in histopathology, e.g., pixel-wise image alignment
for digital double staining, and user support for navigation through WSIs
of the same tissue block. A database of reference data sets (ground truth)
which covers a good amount of diversity in this image domain is required
to be able to validate registration results.
Methods. It is important to observe that the task of IR in routine histopathology is quite different from IR in both routine radiology and histopathology research. We discuss the differences and the major challenges in
routine use of histopathology IR. We reviewed a large set of routine slides
and labeled them with image pair attributes including lab preparation artefacts (e.g. tears, foldings), surgical/biopsy, same/different stain, neighbouring/non-consecutive sections, organ specific stain palettes. From this
a set of complexity categories was derived and mapped to requirements,
capabilities and strengths of known IR approaches (intensity based, feature based, high-level feature based).
Results. Evaluation of selected algorithms based on the established reference database confirmed the chosen categorization of image pairs. Our
preliminary results show that within the group of feature based approaches category specific combinations of multiple detectors, descriptors and
matchers lead to improvements in alignment accuracy. Furthermore, the
results reveal that some use cases can already be fulfilled, whereas others

still fail. A multi-resolution refinement (coarse, intermediate, fine registration) is sensible. This is done on-the-fly or offline depending on the
use case.
Conclusions. WSI require additional efforts due to heterogeneity of histological structures, distortions introduced during specimen preparation
and digitalization. A major challenge is moving from visual to physical
ground truth databases for image alignment. Future prospects in this research field should lead to unsupervised quality-measures. Moreover, Lab
SOPs and AP-LIS integration should provide additional important information.

FR-040
Approach for an extensible comparison of
image segmentation algorithms
B. Lindequist*1, S. Wienert2, P. Hufnagl1
1Institute of Pathology, Charité – Universitätsmedizin Berlin, Digital

Pathology & IT, Berlin, Germany, 2VMscope GmbH, Berlin, Germany
Background. Segmentation is an important task in medical image processing. The accuracy of the segmentation is the dominating prerequisite for the optimal recognition of image objects like cell nuclei in histological sections. There are many different segmentation methods ranging
from rather simple threshold based approaches to complex model based
algorithms. Users of segmentation methods face the problem to choose
an approach suitable for their specific scenario. We present an approach
to support this decision by offering means to compare results of different
segmentation methods with a given ground truth.
Methods. A comparison between segmentation and ground truth can be
carried out quite differently. Each comparison algorithm takes specific
features (e.g. object contour, size or form) of the segmented image objects into account. To achieve a general comparison result, different methods are used and combined into a single, comprehensive evaluation result. The user has the possibility to weight the applied algorithms according to his special needs, e.g. object contour is more important than object size. In addition to a predefined, artificial image data set and corresponding comparison algorithms users have the possibility to provide
their own data set (ground truth included) and comparison algorithms
which fit their special requirements. Currently the solution is realized as
a C# desktop application.
Results. With our application we provide support in choosing suitable
Methods for a given segmentation task. To evaluate the approach, six segmentation algorithms – global and local threshold, watershed, pyramid
linking, contour based segmentation [1] and gPb-owt-ucm [2] – were applied to an artificial data set containing over 800 images with different grey
levels and distortions based on real world problems (e.g. noise, blur). The
Results. show the advantages and disadvantages of compared algorithms
with respect to specific types of distortions. The overall results can be filtered by predefined categories (distortion type or grey level).
Conclusions. Our approach offers an alternative way for the comparison
of different segmentation methods for a specific object recognition problem. The application is highly flexible due to the possibility to provide additional comparison algorithms or data sets. It is planned to provide the
comparison application as a free web service.

References
1. Wienert, Stephan, et al (2012) Detection and segmentation of cell nuclei in virtual
microscopy images: a minimum-model approach., Scientific reports
2. Arbelaez Pablo, et al (2011) Contour detection and hierarchical image segmentation., IEEE Transactions on Pattern Analysis and Machine Intelligence
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FR-042
Strategies for small variant analysis in diagnostics

Conclusions. Our work gives exciting insights into the crosstalk between
HRS and CD4 T cells, indicating the latter to be well suited for a novel immunotherapeutic approach in HL.

M. Seifert*, C. Zinser, M. Scherf
Genomatix Software GmbH, München, Germany
Background. DNAseq is a next generation sequencing based technology
that facilitates small variant detection at a high resolution level. It allows
to detect single nucleotide polymorphisms and small indels (SNVs). The
technology is successfully applied for mendelian diseases and has promising potential for cancer diagnostics. However, besides these chances there
are also significant challenges which have to be overcome. The first aspect
is to call SNVs at high quality. Secondly the SNVs have to be annotated
correctly. Third and most importantly SNVs have to be filtered to identify
those with disease relevance. For this filter strategy, relevant Background
data has to be integrated in the analysis pipelines. This includes variant
frequencies, disease annotations and up to date literature. The ease of use
of the analysis system as well as meaningful report generation are especially important for the routine diagnostic workflows. These aspects will
be demonstrated on a practical example.

Malignant Lymphomas
FR-043
Interplay between Hodgkin and Reed-Sternberg
cells and HLA-matched CD4 T cells
B. Rengstl*1, F. Schmid1, C. Weiser1, C. Döring1, T. Heinrich1,
K. Warner2, P. Becker3, C. Seidl3, S. Hartmann1, H. Abken2,
R. Küppers4, M.-L. Hansmann1, S. Newrzela1
1Dr. Senckenberg Institute of Pathology, Medical School, Goethe-University,
Frankfurt am Main, Germany, 2Department I Internal Medicine,
Medical School, University of Cologne, Cologne, Germany, 3Institute
for Transfusion Medicine and Immunohematology, Red Cross Blood
Donor Service Baden-Württemberg-Hessen, Frankfurt am Main,
Germany, 4Institute of Cell Biology (Cancer Research), University
Hospital, University of Duisburg-Essen, Essen, Germany

Background. Hodgkin’s lymphoma (HL) presents with a unique histological pattern. Pathogenomonic Hodgkin and Reed-Sternberg (HRS) cells
account for less than 1 % of the tumor mass and are embedded in a reactive infiltrate mainly comprised of CD4 T cells. To escape anti-tumor immunity, HRS cells have to modulate the surrounding cells inducing an immunosuppressive tumor microenvironment. For this reason, HRS cells
secret CD4 T-cell attracting chemokines. Furthermore, it is postulated
that CD4 T cells are driven towards a regulatory T-cell polarization to mediate immune evasion besides direct mechanisms of HRS cells.
Methods. To gain more insight into the interplay between CD4 T cells
and HRS cells, we performed co-culture studies with primary cells isolated from allogenic as well as major histocompatibility complex class II
(MHC-II) compatible donors. Next to molecular analyses using a panel
of blocking antibodies and performing microarray studies, we confirmed
most relevant results in a xenograft model, which also enabled us to test
an immunotherapeutic approach.
Results. In contrast to previous work, we identified a strong anti-tumor
potential of CD4 T cells against HRS cells in vitro and in vivo. Interestingly, we were able to visualize adhesion complexes between HRS and CD4 T
cells comparable to conventional immunological synapses. Further studies revealed, that tumor-cell killing was based on recognition of allogeneic
MHC-II, as CD4 T cells from MHC-II compatible donors did not develop
anti-tumor potential. However, gene expression profiling of co-cultured
HRS cells as well as tumor infiltration of matched CD4 T cells proved cellular interactions probably resembling the situation in situ. Therefore, we
introduced an HRS-cell specific anti-CD30 chimeric antigen receptor into matched CD4 T cells, arming them to kill HRS cells.
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FR-044
Analysis of mechanisms controlling the tumor
suppressor PTP1B in classical Hodgkin lymphoma
M. Zahn, R. Priyadharshini Dheenadaylan, B. Renner,
J. Heinrich, R. Marienfeld*, P. Möller
Institute of Pathology, University Hospital, Ulm, Germany
Background. A constitutively activated JAK-STAT signalling pathway is
essential for the survival and proliferation of Hodgkin/Reed-Sternberg
(HRS) cells, the malignant cells of classical Hodgkin’s lymphoma (cHL).
Despite tremendous efforts, the molecular basis of the constitutive JAKSTAT activity still remains obscure. Therefore, we focused on the analysis of the negative regulators of the JAK-STAT pathway, the silencer of cell
signaling 1 (SOCS 1) and the protein tyrosine phosphatase 1B (PTP1B).
Methods. PTP1B expression in cHL cases and cell lines was determined
by IHC and qPCR. Functional analysis of PTP1B variants was performed
by immunoblot analysis using pSTAT antibodies, luciferase reporter assays and EMSA.
Results. The PTP1B-deficient cHL cell line UHO-1, for instance, was established and characterized in our laboratory. Consistent with the proposed negative effect of PTP1B for JAK-STAT signalling, we observed a
pronounced growth impairment of UHO-1 cells in conjunction with a diminished JAK-STAT activity upon a stable reconstitution of PTP1B expression. More recently, recurrent mutations in the PTPN1 gene, which
encodes PTP1B, has been reported for cHL and PMBL cases leading to reduced PTP1B activity and augmented JAK-STAT signaling. Here, we provide experimental evidences for additional control mechanisms attenuating the activity of the tumor suppressor PTP1B in cHL. For instance, we
observed the expression of novel PTP1B splice variants in cHL cell lines
and HL cases. These splice variants either miss one (PTP1B Δ E2, PTP1B
Δ E6) or several (PTP1B Δ E2-4) exons, or harbor intronic sequences (PTP1Bintron8). Quantitative RT-PCR revealed the expression of individual
PTP1B splice variants in a panel of cHL cell lines (L428, L1236, KMH2, and
SupHD1) suggesting a potential regulatory function of the corresponding
PTP1B proteins. In addition, we observed an increased PTP1B phosphorylation at Ser50 in the cHL cell lines. AKT-mediated Ser50 phosphorylation of PTP1B has been shown to impair PTP1B activity. Functional studies using the newly identified PTP1B splice variants or the S 50 A-PTP1B
mutant revealed an augmented basal as well as the IFN γ induced STAT1
activity and increased the STAT6 activation upon interleukin 4 treatment.
Conclusions. Taken together, the data presented here suggest that the low
PTP1B activity observed in cHL is not due to a single mechanism but is
caused by a variety of different mechanisms all contributing to the constitutive JAK-STAT activation in cHL.

FR-045
Genetic deficiency and pharmacological inhibition
of N-myristoylation lead to a severe disturbance
of TCR signaling and T-cell development
F. Rampoldi1, M. Boehm2, G. Federico1, Z. Popovic1,
W. Lehmann2, H.-J. Gröne1, S. Porubsky*1, 3
1Cellular and Molecular Pathology, German Cancer Research Center,
DKFZ, Heidelberg, Germany, 2Systems Biology of Signal Transduction,
German Cancer Research Center, DKFZ, Heidelberg, Germany, 3Institute
of Pathology, University Medical Center, Mannheim, Germany

Background. N-myristoylation represents an evolutionary conserved
protein modification through the attachment of a saturated C14-fatty

acid (myristic acid) and influences protein subcellular localization and
function. Thymus represents an organ with exceptionally high N-myristoylation activity. The aim of this project was to elucidate the in vivo role
of protein N-myristoylation for the function and development of T-cells.
Methods. We have constructed mice with floxed alleles of both enzymes,
which cover for the N-myristoylation activity in vertebrates, including
mice (Nmt1 and Nmt2) and studied deletion of both genes in early thymocyte development. To this end, flow cytometry, histology, immunohistochemistry, electron microscopy and molecular analyses were implemented.
Results. Depletion of Nmt activity in T cells led to a defective transmission of TCR signals, a developmental blockage of thymocytes at the transition from the double negative (DN) 3 to DN4 stage and an impairment
of all following stages. N-myristoylation was indispensable for early and
distal TCR signaling events such as CD3ζ, Zap70 and Erk activation and
for the release of cytokines such as IFN-γ and IL-2. In the absence of Nmyristoylation, Lck and Marcks (myristoylated alanine-rich C kinase substrate), two main myristoylated kinases in T-cells, showed an intracellular mislocalization. As a consequence, the initiation and propagation of
the TCR signaling cascade was severely impaired. Furthermore, we show
that a pharmacologic inhibition of lymphocyte Nmt activity can impede
T-cell function.
Conclusions. N-myristoylation represents a protein modification indispensable for the proper development and function of T-cells. Inhibition of
Nmt activity might offer a novel strategy to achieve immunosuppression.

FR-046
Elucidation of B cell receptor signaling in Burkitt’s lymphoma
reveals novel signaling nodes with potential therapeutic relevance
T. Oellerich*1, J. Corso2, J. Beck3, H. Bohnenberger4, C. Doebele5, A. Wachter6,
C. Lenz7, T. Beissbarth6, E. Schütz3, P. Ströbel4, H. Serve1, H. Urlaub7
1Department of Medicine, Hematology/Oncology, Goethe University, AND
German Cancer Research Center (DKFZ) AND German Cancer Consortium
(DKTK), Frankfurt, Germany, 2Bioanalytical Mass Spectrometry Group,
Max Planck Institute for Biophysical Chemistry, Göttingen, Germany,
3Chronix Biomedical, Göttingen, Germany, 4Institute of Pathology,
University Medical Center, Goettingen, Germany, 5Department of
Medicine, Hematology/Oncology, Goethe University, Frankfurt, Germany,
6Institute of Medical Statistics, University Medical Center Göttingen,
Göttingen, Germany, 7Bioanalytical Mass Spectrometry Group, Max
Planck Institute for Biophysical Chemistry, AND Bioanalytics, Department
of Clinical Chemistry, University Medical Center, Göttingen, Germany

Background. B cell antigen receptors (BCR) control important cell fate
decisions of the B-lineage including differentiation, proliferation and B
cell survival. Recently, it was demonstrated that beside chronic lymphocytic leukemia and diffuse large B cell lymphomas of the activated B celltype also major subgroups of Burkitt lymphomas (BL) critically depend
on BCR expression. As intensive chemotherapy and anti-CD20 antibodies are the current treatment strategies, pharmacological interference with
critical BCR signaling pathways might open up the possibility for targeted therapies in BL. Such targeted therapeutic approaches are needed in
particular for elderly patients and patients with endemic BL in developing countries.
Methods. In order to (i) identify putative drug targets in BL and (ii) to elucidate BCR induced processes, we characterized BCR signaling in BL by
quantitative phosphoproteomics and transcriptome sequencing. Moreover, we functionally characterized newly identified oncogenic BCR signalling pathways.
Results. We identified about 10.000 phospho-sites in various BL celltypes, of which more than 1000 in almost 600 proteins were regulated in
a BCR-dependent manner leading to dynamic transcription of more than
100 genes. The identified BCR signaling effectors belong to various functional groups, of which kinases, transcription factors and cytoskeleton

regulators are most represented and bioinformatic analyses revealed that
83 % of the identified BCR effectors were not described in the context of
B cells or lymphoma before. We established a kinase/substrate/transcriptome network that provides functional insights and information about
druggable BCR-signaling pathways in BL. For instance, we identified a
cell surface receptor that is highly expressed in BL and acts as an activatory BCR co-receptor as it enhances the BCR signaling output. Thereby it
promotes BL cell proliferation.
Conclusions. Our data-sets allowed to investigate the dynamic interplay
between receptor-triggered kinase activation, phosphorylation events and
mRNA-/protein expression changes. This study is a considerable complement to recent genetic studies that elucidated the mutational landscape in
BL as it reveals mechanisms of signaling addiction to non-mutated BCR
effector proteins that have to be validated in the future.

Metastasis and Bone Marrow
FR-049
Metastasis and Bone Marrow
C. Wickenhauser*
Universitätsklinikum Halle, Institut für Pathologie, Halle, Germany
Background. Bone marrow (BM) metastasis remains one of the main
causes of death associated with solid tumors, preferentially breast cancer,
prostate cancer and lung cancer. Metastasis occurs through interactions
between malignant cells and the surrounding tumor microenvironment.
This tumor microenvironment is comprised of various cell types such as
fibroblasts, immune cells, vascular endothelial cells and bone marrow derived stromal cells and extracellular matrix (ECM). Cancer-associated fibroblasts present pro-tumorigenic properties by influencing angiogenesis and ECM modeling. Also mesenchymal stem cells have been shown
to support cancer cell metastasis. The reciprocal interaction between cancer cells and BM specific stroma is critical for tumor progression and the
balance between osteoblast-mediated bone formation and osteoclast-mediated bone resorption. Bone loss is one of the major complications of
bone marrow metastasis and biphosphonates (BP) have been successfully used for many years to reduce those skeletal complications. BP bind to
the bone matrix, are released during bone resorption, are then internalized by osteoclasts where they interfere with cellular pathways and finally induce osteoclast apoptosis, antagonize the production of osteoclasts
and promote osteoblast proliferation. NF-kB ligand RANKL, a key factor
in osteoclast differentiation, plays an important role in cancer-associated bone resorption. Therefore, inhibitors of RANKL may have future potential to suppress bone loss.
The BM might represent a sanctuary site for disseminated tumor cells
(DTC) and these cells or tumor cell DNA may be detected in the individual cancer patient years before the occurrence of metastasis. This information might be useful to assess individual prognosis and stratify patients
at risk to systemic adjuvant anticancer therapy. An association between
the presence of DTCs at primary surgery and subsequent metastatic relapse is described for various cancer subtypes. In transcriptome studies DTCs
not only express epithelial-specific, but also hematopoietic specific transcripts underlining the plasticity of epithelial cancer cells. Most DTCs in
the bone marrow are in a dormant, non-proliferative stage, display a cancer stem cell, express Her2 and present an immune escape phenotype. As
“liquid biopsies” BM derived DTCs might have the potential to obtain helpful information to steer therapies in individual patients.

Der Pathologe · Supplement 1 · 2015

| 13

Abstracts
FR-050
Immunohistochemistry-based characterization of
oncogenic signaling pathways in multiple myeloma
J. Xu*1, 2, T. Hielscher3, E. Ellert1, N. Lehners2, 4, A. D. Ho4,
P. Schirmacher1, H. Goldschmidt4, M.-S. Raab2, 4, M. Andrulis1
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,
2German Cancer Research Center (DKFZ), Max-Eder Research Unit,
Experimental Therapies for Hematologic Malignancies, Heidelberg,
Germany, 3German Cancer Research Center (DKFZ), Division of
Biostatistics, Heidelberg, Germany, 4Department of Internal Medicine
V, Ruprecht-Karls-University, Hematology, Heidelberg, Germany

Background. Activation of oncogenic signaling pathways NF-kappaB,
MAPK, AKT, JAK-STAT and MYC play an important role in the progression of multiple myeloma (MM). The aim of the study was to conduct a comprehensive pathway activation profiling of MM based on primary biopsy specimens.
Methods. We used immunohistochemistry to semi-quantitatively assess
the expression of key activation markers of respective pathways (IkB-alpha, pERK, pAKT, pSTAT3 and c-MYC) in a biopsies from two patient
cohorts (total n = 361). A discovery cohort (DC, n = 277) included cases of
preclinical stages (MGUS and SMM, n = 32), MM biopsies taken at diagnosis (MM, n = 195) and refractory MM (rMM, n = 50). A validation cohort (VC, n = 84) comprised a biopsy series of newly diagnosed MM patients enrolled in HD3/4 clinical trials.
Results. The activation of NF-kappaB was observed in 90 %; ERK or AKT
in 45 %, MYC and STAT3 in 44 % and 27 %, of cases respectively. The MM
biopsies taken at diagnosis exhibited a strong activation of single pathway in a mutually exclusive manner. In contrast, in the rMM cases all but
NF-kappaB pathways were activated significantly more frequently (MM
vs. rMM: MYC and AKT p < 0.001; ERK p = 0.002; STAT3 p = 0.008). In
addition, simultaneous activation of more than one pathway was detectable in 72 % of rMM compared to 38.5 % of MM and only 9.4 % of MGUS/
SMM. Also in VC, MYC and STAT3 were more frequently active in advanced clinical stages. Survival analysis revealed a significant correlation of
activated STAT3 with shorter OS (HR 2.97, p = 0.020) and PFS (HR2.31,
p = 0.026). Activated MYC was associated with shorter OS (HR 2.41,
p = 0.028). The activation pattern unveiled a prognostic hierarchy with isolated NF-kappa-B activation being favorable; ERK or AKT activation being
neutral and MYC or STAT3 activation being indicative for poor outcome.
Conclusions. This is the first systematic profiling of pathway activation in
MM performed on tissue biopsy specimens. Our results uncover a mutually exclusive activation of oncogenic pathways in newly diagnosed MM.
Moreover, we demonstrate that the progression of MM is associated with
stronger and simultaneous activation of signaling pathways. Finally, we
show that pathway activation profile is of prognostic significance for MM.

FR-051
Tyrosine kinase inhibitors induce CD70 expression in
chronic myelogenous leukemia stem cells, resulting in
CD27-signaling, Wnt pathway activation and drug resistance
C.M. Schürch*1, 2, C. Riether2, C. Flury2, M. Hinterbrandner2, L. Drück2,
A.-L. Huguenin2, G.M. Baerlocher3, R. Radpour2, A.F. Ochsenbein2, 4
1Institute of Pathology, University of Bern, Switzerland, 2Department

of Clinical Research, University, Bern, Switzerland, 3Department of
Hematology, Inselspital, University Hospital and University of Bern,
Bern, Switzerland, 4Department of Medical Oncology, Inselspital,
University Hospital and University of Bern, Bern, Switzerland
Background. Chronic myelogenous leukemia (CML) originates from leukemia stem cells (LSCs) harboring the BCR-ABL1 oncogene. Tyrosine kinase inhibitor (TKI) treatment often induces long-term remission in CML
patients. However, definite cure is not achievable by TKIs and disease
will ultimately relapse or evolve to acute leukemia. Therefore, novel ther-
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apies aiming at pathways fundamental for LSC maintenance are needed.
Canonical Wnt-signaling is essential for LSC self-renewal, and β-catenin
deletion eradicates TKI-resistant LSCs. We previously demonstrated that
LSCs express the TNF superfamily receptor CD27 and that CD27-signaling co-operates with BCR-ABL1 at the level of β-catenin, resulting in
Wnt pathway activation, LSC proliferation and CML progression. CD27signaling is tightly regulated by the expression of its unique ligand CD70,
which is not expressed in homeostasis but is up-regulated on lymphocytes
upon immune activation. In addition, several solid tumors and lymphomas have been shown to express CD70.
Methods. Different CML cell lines and purified CD34 + stem/progenitor cells from newly diagnosed CML patients were treated in vitro using
TKIs, monoclonal antibodies (mAbs. ) blocking the CD70/CD27-interaction or both in combination. Similar treatments were assessed in vivo in
murine CML xenografts and in a well-defined BCR-ABL1-induced murine CML model.
Results. TKI treatment induced CD70 expression in LSCs by BCR-ABL1
inhibition-dependent down-regulation of microRNA-29 levels resulting
in up-regulation of the transcription factor specificity protein 1 and demethylation of the CD70 promoter. CD70 up-regulation and consecutive
CD27-signaling led to compensatory Wnt pathway activation and TKI
resistance. Combining TKIs and CD70/CD27-blocking mAbs synergistically inhibited Wnt-signaling and reduced leukemia cell proliferation and
colony formation in vitro. Combination therapy efficiently eliminated human CD34 + CML stem/progenitor cells in murine xenografts and eradicated LSCs in the murine CML model resulting in long-term survival.
Conclusions. We defined a novel TKI resistance mechanism of CML LSCs
evoked by TKI-induced CD70 expression, resultant CD27-signaling and
subsequent Wnt pathway activation. Blocking the CD70/CD27-interaction by mAbs in combination with TKI therapy represents an attractive
and feasible therapeutic strategy to directly target LSCs and overcome
TKI resistance in CML.

Metastasis and Chemoresistence of Prostatic Cancer
FR-053
Heterogeneity of DNA ploidy as a hallmark of
clonal evolution in prostate cancer
T. Vlajnic, C. Ruiz, J. Gsponer, L. Bubendorf*
Institute of Pathology, University Hospital, Basel, Switzerland
Background. Prostate cancer is known to be morphologically and molecularly heterogeneous. The genomic basis of heterogeneity and the clonal relationship between the different subpopulations within a tumor remains unclear. Genomic heterogeneity might be mirrored by different
DNA ploidy status. Aneuploidy is the hallmark of genomic instability
and is associated with tumor aggressiveness. However, little attention has
been paid to the biological significance of the diploid tumor cell population that we have found to often coexist with aneuploid subpopulations.
Here, we investigated the role of DNA ploidy in tumor heterogeneity and
clonal evolution.
Methods. Radical prostatectomy and TUR-P specimens with pronounced
intratumoral heterogeneity were selected for the study, including cases
with matched tumor tissue before and after androgen deprivation therapy. Special focus was put on identifying diploid and aneuploid subpopulations, based on the nuclear features in histology. DNA content of each
subpopulation was determined by DNA cytometry and/or silver in situ
hybridization (SISH). Genomic evolution was inferred from array comparative genomic hybridization (aCGH) of selected sorted populations.
Additionally, the expression of ERG and the stem cell marker ALDH1A1
were examined by immunohistochemistry.
Results. Nuclear morphology reliably predicted DNA ploidy status as defined by DNA cytometry and SISH. Array CGH analysis revealed close

clonal relationship of the diploid and the aneuploid tumor subpopulations and showed that aneuploid populations derived from the diploid
ones. Furthermore, the stem cell marker ALDH1A1 was enriched in diploid subpopulations.
Conclusions. The diploid and the aneuploid subpopulations within a
tumor are closely related, implying that the aneuploid subpopulations
emerge during clonal evolution. The diploid fraction may be enriched for
tumor cells with stem cell features as a source of progression and therapy resistance.

FR-054
The Methylation of the Mediator Complex in Prostate Cancer
Shows a Recurrent MED20 Gene Body Hypomethylation
M. Braun*, M. Deng, A. Offermann, I. Syring, Z. Shaikhibrahim, S. Perner
Institute of Pathology, University Hospital, Bonn, Germany
Background. The Mediator is a multi-subunit protein complex that regulates gene transcription and serves as a hub for a variety of cell signalling pathways. Recently, we could show that the Mediator is implicated
in prostate cancer (PCa), as the subunits MED12 and MED15 are overexpressed, and drive cancer by modulation of TGF-ß. Few efforts have been
made to unravel the underlying mechanism that lead to Mediator overexpression. We thus explored methylation of the Mediator in PCa, and studied its relationship to gene expression and clinical outcome.
Methods. 369 PCa specimens for which genomic methylation data (Infinium HumanMethylation450 BeadChip) was available were obtained from
The Cancer Genome Atlas. Matched gene methylation of adjacent benign
tissue was included. For each subunit, methylation measure points distributed over promoters, gene bodies and transcriptional enhancer sites were
selected. Further, expression data was extracted and normalized. Sumrank test was used to identify differentially methylated regions. Unsupervised clustering was performed to determine methylation based subgroups of PCa.
Results. Nearly all Mediator promoters are demethylated in PCa, while
most gene bodies reveal high methylation levels. Enhancer regions present with variable methylation. Substantial methylation differences with
respect to normal tissues could only be observed for a few subunits. Most
strikingly, MED20 gene body methylation is considerably reduced in 16 %
of PCa, and associated with higher Gleason Score and lower time to biochemical recurrence. Further, MED12 transcriptional enhancer hypermethylation predicts MED12 expression better than promotor methylation, and correlates with Gleason Score, and tumor stage. In most other subunits, methylation changes in did not impact expression. Interestingly, unsupervised clustering of tumor methylation subdivided PCa into two large pathological-clinically distinct subgroups, with MED20 body
hypomethylation being the most important classifier.
Conclusions. We are the first to extensively study the methylation landscape of the Mediator in PCa. Generally, methylation changes in promoters and other regions do not predict expression, and differences compared to matched benign tissue are low. However, MED20 gene body hypomethylation is very common and linked to an unfavourable phenotype, though the underlying mechanism remains unclear. Further, transcriptional enhancer site methylation of MED12 might be accounting for
MED12 intertumor expression heterogeneity.

FR-055
Neuropilin-2 modulates metastases promoting
CXCR-4/CXCL-12 signalling in prostate cancer
P. Hönscheid*1, M. Stanton2, S. Zeiler1, K. Datta2, G. Baretton1, M. Muders1
1Institute of Pathology, University Hospital Carl Gustav Carus,
TU Dresden, Dresden, Germany, 2Department of Biochemistry,
University of Nebraska Medical Center, Omaha, United States

Background. Bone metastases are a leading cause of death in patients with
prostate cancer. Neuropilin-2 (NRP-2), a non-tyrosine kinase transmembrane receptor, is highly expressed in prostate cancer. Recent study results
from our lab indicate a role of NRP2 in endocytosis and endosome maturation. These processes are not only important for autophagy and therapy resistance (Stanton et al., Cancer Res 2013 and Keck et al., Int J Cancer 2015) but also for the function of several metastases promoting factors like the chemokine receptors. One of the chemokine receptors, the
CXC receptor 4 (CXCR-4), is a key protein in homing of cancer cells to
the bone and plays an important role in the formation of bone metastases. This study evaluates the role of NRP-2 in CXCR-4 signalling in prostate cancer cells.
Methods. To analyze the effect of NRP-2 on CXCR-4 signaling in prostate cancer we used the human prostate carcinoma cell lines PC-3 and LNCaP C4-2B. The surface expression of NRP-2 and CXCR-4 was detected
by flow cytometry. NRP-2 was depleted by RNA interference (RNAi). Intracellular signalling cascades were analysed by immunoblotting for phosphorylated ERK1/2 proteins. Chemotactic invasion was studied by Boyden chamber assays. NRP-2 expression in bone metastases was tested in a
commercially available tissue microarray of bone metastases (Tristar Inc.)
by standard immunohistochemistry.
Results. Human prostate cancer bone metastases showed a strong staining for NRP-2. In addition, NRP-2 and CXCR-4 were co-expressed on the
surface of the bone metastatic cell lines LNCaP C4-2B and PC-3. NRP2
depletion by RNAi abrogated the chemotactic migration towards the CXCR-4 ligand CXC-L12. Accordingly, in NRP2 depleted cells the short term
activation of ERK1/2 by CXCL-12 was significantly reduced.
Conclusions. NRP-2 is an important modulator of the CXCR-4/CXCL-12
signalling. Therefore, blocking NRP-2 might not only reduce the ability
of prostate cancer cells to resist therapeutic stress by blocking autophagy
and inducing anti-apoptotic pathways but also to metastasize to the bone
by interfering with CXCR-4 function.

FR-056
Integration of Tissue Metabolomics, Transcriptomics and
Immunohistochemistry reveals ERG- and Gleason scorespecific metabolomic alterations in Prostate Cancer
S. Meller*1, H.-A. Meyer2, B. Bethan3, D. Dietrich1, S. González
Maldonado3, M. Lein4, 5, M. Montani6, R. Reszka7, P. Schatz7,
E. Peter3, C. Stephan4, 8, K. Jung4, 8, B. Kamlage3, G. Kristiansen1
1Institute of Pathology, University Hospital, Bonn, Germany, 2University of

Applied Sciences, Campus Wilhelminenhof, Berlin, Germany, 3Metanomics
GmbH, Berlin, Germany, 4Berlin Institute for Urologic Research, Berlin,
Germany, 5University Teaching Hospital-Offenbach, Department
of Urology, Offenbach, Germany, 6Institute of Pathology, University
of Bern, Switzerland, 7Metanomics Health GmbH, Berlin, Germany,
8University Hospital Charité, Department of Urology, Berlin, Germany
Background. Integrated analysis of metabolomics, transcriptomics and
immunohistochemistry can contribute to a deeper understanding of biological processes altered in cancer and possibly enable improved diagnostic or prognostic tests.
Methods. In this study, a set of 254 metabolites was determined by gaschromatography/liquid chromatography-mass spectrometry in matched
malignant and non-malignant prostatectomy samples of 106 prostate cancer (PCa) patients. Transcription analysis of matched samples was performed on a set of 15 PCa patients using Affymetrix U133 Plus 2.0 arrays.
Expression of several proteins was immunohistochemically determined in
41 matched patient samples and by an integrated data analysis the association with clinico-pathological parameters was analyzed.
Results. Our results further outline the highly deregulated fatty acid,
sphingolipid and polyamine metabolism in PCa. The impact of the ERG
translocation on the metabolome has been demonstrated for the first time,
highlighting an altered fatty acid oxidation in ERG translocation posi-
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tive PCa specimens. Furthermore, alterations in cholesterol metabolism
were found preferentially in high grade tumors, enabling the cells to create energy storage.
Conclusions. With this integrated analysis we could not only confirm
some findings of previous metabolomic studies, but also contradict others and finally extend our conceptions of the role of deregulated biological pathways in PCa.

Metastasis and thyroid
SA-003
Lymph node and distant metastasis of thyroid
cancer – metastasis to the thyroid gland
K.W. Schmid*
Institute of Pathology, University Hospital, University
of Duisburg-Essen, Essen, Germany
Background. The different biology of the various major entities of thyroid carcinoma (papillary, follicular, poorly differentiated, anaplastic,
and medullary) to a large extent depends on their different metastatic
spread. Papillary carcinoma (PTC) have a propensity for cervical lymphatic spread that occurs in 20–50 % of patients on standard review and in
up to 90 % of those examined for micrometastases; distant metastasis occurs in < 5 % of cases. In contrast follicular carcinoma (FTC) has a marked
propensity for vascular, but not lymphatic invasion; overall 10–20 % of
FTC are developing distant metastasis. Medullary carcinoma (MTC) cases show in approx. one-third of cases lymph node and in 10– 15 % distant metastasis at the time of diagnosis; another 25 % will develop metastasis during the course of the disease. Poorly differentiated (PDTC) and
anaplastic carcinoma (ATC) are spreading via both lymphatic and vascular invasion.
Thus distant metastasis is relatively uncommon in differentiated thyroid cancer and when it occurs, long-term stable disease is the typical clinical course. The major sites of distant metastases are the lung and bone. Metastases to the brain, breast, liver, kidney, muscle, and skin are relatively rare or rare.
Cervical lymphadenopathy may be the first symptom particularly of
(micro) PTC. In any chronic cervical mass the possibility of thyroid origin should be considered, especially in cases with cystic content or microcalcifications. It has to be emphasized that even small amounts of “normally appearing thyroid tissue” in lymph nodes which are located in the
lateral neck do not represent aberrant thyroid, but metastasis (usually) of
an occult (micro) PTC.
The thyroid gland can be a site of metastases for a variety of tumours.
In autopsy series of patients with disseminated cancer disease metastases
to the thyroid gland were found in up to 25 % of cases. Metastases from
other primary tumours to the thyroid gland have been reported in 1.4 %
– 3 % of all patients who have surgery for suspected cancer in the thyroid
gland. The most common primary cancers that metastasize to the thyroid gland are renal cell (48.1 %), colorectal (10.4 %), lung (8.3 %), and breast carcinoma (7.8 %), and sarcoma (4.0 %). Metastasis within the thyroid may represent a serious problem in preoperative fine needle biopsy;
immunohistochemistry is very helpful to recognize metastasis on surgical thyroid specimens.
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SA-004
Oncogenic mutations and chromosomal aberrations
in primary extranodal diffuse large B-cell lymphomas
of the thyroid – a study of 21 cases
J. Knief*1, N. Gebauer2, V. Bernard1, J. Schemme1, K. Reddemann1,
J. Gebauer2, D. Rades3, G. Brabant2, H. Lehnert2, A.C. Feller1, C. Thorns1
1Institute of Pathology, Reference Centre for Lymph Node
Pathology and Hematopathology (UKSH), Campus Luebeck,
Luebeck, Germany, 2Department of Internal Medicine I (UKSH),
Campus Luebeck, Luebeck, Germany, 3Department of Radiation
Oncology (UKSH), Campus Luebeck, Luebeck, Germany

Background. Primary extranodal diffuse large B-cell lymphomas of
the thyroid (ptDLBCL) constitute a rare entity, which until now is not
fully explored. They account for less than 1 % of thyroid malignancies
(based on the archives of the Institute of Pathology, University Hospital
of Schleswig-Holstein, Campus Luebeck), although frequencies reported
in literature tend to be higher. Due to recently published data genetically
linking ptDLBCL to a subset of thyroid carcinoma (via detection of BRAF
and NRAS mutations [1]), we assessed the occurrence of oncogenic mutations and copy number alterations in a study population of 21 ptDLBCL.
Methods. A high-resolution array-based comparative genomic hybridization approach (aCGH) was applied to quantify genomic aberrations. We
also investigated the frequency of mutations involving the BRAF, NRAS
and MYD88-genes in correlation with immunohistochemical data.
Results. Chromosomal gains were recurrently detected at 6p21.33p21.31, 6p22.2, 12p13.31, 14q31.1, 14q32.33, 19p13.3 and 22q11.22, losses at 6p21.3-p21.31, 10q26.3, 19p13.3, 20q13.33 and 21q11.2. Aberrations affecting 6p22.2, 14q32.33 and 22q11.22 differed slightly between
GCB- and non-GCB-groups while significant deviations were detected at
20q13.33 and 21q11.2.
Analysis of BRAFand NRAS showed mutation frequencies of 4.8 %
and 9.5 %, respectively. No MYD88 mutations could be detected in any
of the cases. Fluorescence-in-situ hybridization demonstrated breakage
events involving the BCL2-, BCL6- and cMYC-locus in 14.3 %, 9.5 % and
9.5 % of cases.
Conclusions. Our study revealed ptDLBCL to be predominantly composed of the GCB-type, harboring no MYD88 mutations and showing
infrequent mutations in the BRAF and NRAS genes. Additionally, aCGH showed no overlapping alterations between ptDLBCL and thyroid
carcinomas. Concerning other nodal or extranodal DLBCL only one region (namely 19p13.3, containing various tumor suppressors and oncogenes such as TNFSF7, TNFSF9 and CD70) showed infrequent overlaps
[2]. Furthermore, one of the most frequently modified genomic regions
proved to be the IgH locus (located on 14q32) which was characterized by
gains in 66,6 % of ptDLBCL and represents an early pathogenetic mechanism in a variety of B-cell malignancies [3]. With regard to the other alterations, no overlaps could be detected, possibly hinting at specific underlying characteristics in ptDLBCL which discriminate this entity from
other DLBCL.
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Metastasis and progression mechanisms of lung cancer
SA-007
Reliable high-throughput diagnostic profiling of clinically
actionable gene fusions and somatic mutations in lung cancer
V. Endris*, N. Pfarr, R. Penzel, A. Stenzinger, A. Warth, P. Schirmacher, W. Weichert
Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany
Background. Molecular profiling of non-small cell lung cancers (NSCLC)
has a strong impact on clinical decision making and current oncological
therapies. Besides detection of activating mutations in EGFR, analysis of
ALK and ROS 1 gene rearrangements has come into focus for targeted
therapies. Furthermore, novel treatment options are currently in clinical
trials, expanding the set of diagnostic molecular tests in the near future.
Massive parallel sequencing (MPS) techniques, and targeted sequencing
approaches in particular, have been established for diagnostic profiling of
the most prevalent oncogenic mutations in NSCLC, but not for the detection of gene rearrangements yet.
Methods. We present and evaluate an MPS-based panel sequencing approach which simultaneously detects ALK, ROS 1 and RET fusions as well
as simple somatic mutations in a single multiplex assay using formalinfixed paraffin-embedded (FFPE) tissue.
Results. We evaluated sensitivity and specificity of the fusion assay retrospectively employing a set of NSCLC with known genetic aberrations. The
sensitivity and specificity of the MPS assay was 100 %. In a second prospective phase, we implemented the approach of parallel mutation and
gene fusion detection in our routine diagnostic workflow to assess performance of the test in a diagnostic outreach setting. Our prospective screening of ~100 NSCLC samples revealed four gene fusions which were verified by FISH. Additionally, we compared different RNA extraction methods, focusing on a parallel extraction of DNA and RNA from single FFPE sections.
Conclusions. Our MPS-based approach facilitates simultaneous sensitive
and specific high-throughput detection of gene fusions and somatic mutations in FFPE NSCLC samples and will replace conventional methods
in the near future.

SA-008
The lncRNA MALAT1 is a marker, active player and
therapeutic target in lung cancer metastasis
T. Gutschner1, M. Hämmerle1, M. Eissmann2, J. Hsu3, Y. Kim3,
G. Hung3, A. Revenko3, G. Arun4, M. Stentrup1, M. Groß1, M. Zörnig2,
A.R. MacLeod3, D.L. Spector4, P. Schirmacher5, S. Diederichs*1
1Institute of Pathology, University Hospital Heidelberg AND German
Cancer Research Center (DKFZ), Heidelberg, Germany, 2GeorgSpeyer-Haus, Frankfurt, Germany, 3ISIS Pharmaceuticals, Carlsbad,
United States, 4CSHL, Cold Spring Habor, United States, 5Institute
of Pathology, Ruprecht-Karls-University, Heidelberg, Germany

Background. The long noncoding RNA MALAT1 (metastasis-associated lung adenocarcinoma transcript 1) is a highly conserved, nuclear noncoding RNA (ncRNA) and a marker associated with metastasis development in early stages of lung cancer [1–4].
Methods. To uncover its functional importance, we developed a MALAT1
knockout model in human lung tumor cells by genomically integrating
RNA destabilizing elements using zinc finger nucleases for genome editing followed by an in-depth cellular and molecular analysis of this lossof-function model.
Results. Our approach achieved a 1,000-fold MALAT1 silencing providing a unique loss-of-function model. Proposed mechanisms of action of
MALAT1 include regulation of splicing or gene expression. In lung cancer, MALAT1 does not alter alternative splicing but actively regulates gene

expression epigenetically including a set of metastasis-associated genes.
Consequently, MALAT1-deficient cells are impaired in migration and
form fewer tumor nodules in a mouse xenograft. Antisense oligonucleotides (ASO) blocking MALAT1 prevent metastasis formation after tumor implantation. Thus, targeting MALAT1 with ASOs provides a potential therapeutic approach to prevent lung cancer metastasis with this
ncRNA serving as both predictive marker and therapeutic target. Finally, regulating gene expression, but not alternative splicing, is the critical
function of MALAT1 in lung cancer metastasis.
Conclusions. In summary, 10 years after the discovery of the lncRNA
MALAT1 as a biomarker for lung cancer metastasis, our loss-of-function
model unravels the active function of MALAT1 as a regulator of gene expression governing hallmarks of lung cancer metastasis [3].
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Metastasis and progression mechanisms of liver cancer
SA-010
Crosstalk between the PI3 K/Akt/mTOR pathway and caspase
activity supports oncogenic enrichment of transcription factors
J. Samarin1, I. Stein2, E. Horwitz2, E. Pikarsky2, X. Chen3,
M. Malz1, D. Calvisi4, P. Schirmacher1, K. Breuhahn*1
1Institute of Pathology, University Hospital, Heidelberg, Germany, 2The

Hebrew University-Hadassah Medical School, Department of Pathology and
Lautenberg Center for Immunology, Jerusalem, Israel, 3UCSF, Department
of Bioengineering and Therapeutic Sciences, San Francisco, United States,
4Ernst-Moritz-Arndt-University, Institute of Pathology, Greifswald, Germany
Background. Transcription factors (TFs) integrate and process a variety
of oncogenic information derived from signalling pathways in order to facility tumor cell proliferation and migration. We have shown that TFs of
the far upstream element-binding proteins (FBPs) family are highly overexpressed in most human hepatocellular carcinoma (HCC) where they
support tumor growth and tumor cell dissemination. However, nothing
is known about the molecular mechanisms responsible for the nuclear enrichment of FBPs in HCC cells.
Methods. Genomic alterations of the fubp (FBP-1; chr. 1p31.1), khsrp
(FBP-2; chr. 19.p13.3), and fubp3 (FBP-3; 9p34.11) gene loci in primary
human HCCs were determined by matrix-comparative genomic hybridization (CGH). To identify specific stimuli of FBP enrichment, human
HCC cell lines were cultured under different growth conditions or after activation/perturbation of relevant growth factor pathways (e.g., IGF/
IGF-1R signaling). Findings were confirmed using HCC mouse models
with increased FBP accumulation (Mdr2-/-, hydrodynamic injection of
AKT) as well as human HCC tissue specimens.
Results. Only few genomic gains were found for FBP family members
in human HCC samples (e.g., 6 % for fubp). In vitro perturbation of EGFR signaling or administration of the multi-kinase inhibitor sorafenib reduced FBP protein levels. Inhibition of the PI3 K/Akt/mTOR pathway revealed strong effects on FBP protein half-live in a caspase-3/-7-dependent
manner. Other pathways or stimuli only caused minor effects on FBP expression (e.g., p38 or Raf1 perturbation). In vivo, injection of sorafenib or
rapamycin in Mdr2-/- mice or animals carrying AKT-induced liver tumors significantly diminished FBP amounts. Lastly, a significant corre-
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lation between pAkt and nuclear FBP expression was detected in human
HCC tissues illustrating a clear link between PI3 K/Akt/mTOR axis activity and FBP enrichment.
Conclusions. These data demonstrate that migration-supporting accumulation of FBP in HCC cells is partly mediated through crosstalk between
the PI3 K/Akt/mTOR pathway and caspase activity. Therefore, patients
with high level expression of FBPs might benefit from specific approaches targeting PI3 K/Akt/mTOR or caspase activity.

SA-011
4EBP1/eIF4E and p70S 6 K/RPS 6 Axes Play Critical
and Distinct Roles in Hepatocarcinogenesis Driven
by AKT and N-Ras Protooncogenes in Mice
D. Calvisi*1, A. Cigliano1, C. Wang2, M. Pilo1, M. Sini1,
F. Dombrowski1, X. Chen2, M. Evert1, 3
1Institute of Pathology, University Medicine, Greifswald, Germany,
2Department of Bioengineering and Therapeutic Sciences,

University of California, San Francisco, United States, 3Institute of
Pathology, University of Regensburg, Regensburg, Germany
Background. Concomitant expression of activated forms of AKT and
Ras in the mouse liver (AKT/Ras) leads to rapid tumor development via
strong activation of the mTORC1 pathway. mTORC1 functions via regulating p70S 6 K/RPS 6 and 4EBP1/eIF4E cascades. How these cascades
contribute to hepatocarcinogenesis remains unknown.
Methods. Different mouse models of hepatocarcinogenesis induced by
hydrodynamic gene injection, human hepatocellular carcinomas and cell
culture experiments were used with a plethora of methods to investigate
the effects of p70S 6 K/RPS 6 and 4EBP1/eIF4E in AKT/Ras-driven hepatocarcinogenesis, including experiments of pharmacological and molecular inhibition in vivo and in vitro.
Results. Inhibition of the RPS 6 pathway via Rapamycin effectively suppressed, whereas blockade of the 4EBP1/eIF4E cascade by 4EBP1A4, an
unphosphorylatable form of 4EBP1, significantly delayed, AKT/Ras induced hepatocarcinogenesis. Combined treatment with Rapamycin and
4EBP1A4 completely inhibited AKT/Ras hepatocarcinogenesis. This
strong anti-neoplastic effect was successfully recapitulated by ablating
Raptor, the major subunit of mTORC1, in AKT/Ras-overexpressing livers. Furthermore, we demonstrate that overexpression of eIF4E, the protooncogene whose activity is specifically inhibited by 4EBP1, resulted in
HCC development in cooperation with activated Ras. Mechanistically, we
identified the ENTPD5/AK1/CMPK1 axis and the mitochondrial biogenesis pathway as targets of the 4EBP1/eIF4E cascade in AKT/Ras and Ras/
eIF4E livers as well as in human HCC cell lines and tissues.
Conclusions. Complete inhibition of mTORC1 is required to suppress
liver cancer development induced by AKT and Ras protooncogenes in
mice. The mTORC1 effectors, RPS 6 and eIF4E, play distinct roles and
are both necessary for AKT/Ras hepatocarcinogenesis. These new findings might open the way for innovative therapies against human hepatocellular carcinoma.

astatic signature are associated with poor patient prognosis. CIN is responsible for acquisition of protumorigenic properties and thus a driver
of cancer progression. Based on comprehensive expression profiling data
derived from HCC patients we aim to identify factors involved in the development of the CIN phenotype and tumor cell dissemination in HCC.
Methods. Expression data of 240 primary human HCCs and matched
non-neoplastic liver tissues [1] were analyzed according to selection criteria: > 2-fold induction of mRNA in HCCs and significant impact on patient survival. Candidates, which have not been described in the context
of HCC but which were associated with CIN or a migratory phenotype
in other tumor entities were further analyzed. Comparative genomic hybridization (CGH) data were correlated with transcript levels. Expression
of candidate genes was analyzed in 8 HCC cell lines and an independent
HCC cohort. The biological impact of the potential candidates on cell
proliferation and migration were analyzed (e.g. MTT, time-lapse microscopy).
Results. From 13,100 detectable transcripts, 347 mRNAs were significantly overexpressed in HCC tissues including 122 genes, which significantly correlated with worse patient survival. Database review identified
four candidates fulfilling the selection criteria: EB1/MAPRE1 (microtubule-associated protein-1), SCRIB (Scribbled homolog), TTK (TTK protein kinase), and ZWINT (ZW10-interacting kinetochore protein). For
SCRIB and TTK, a significant correlation between mRNA levels and genomic gains on the respective chromosomal locus was observed (pTTK,
pSCRIB < 0.01). EB1, SCRIB, and ZWINT had higher transcript levels in
HCCs than in concordant non-neoplastic tissues in an independent cohort (pEB1/SCRIB/ZWINT < 0.05; n = 20). All candidate genes were detectable in a subset of HCC cell lines at the protein level. Functional analyses revealed that SCRIB inhibition did not significantly affect cell viability instead SCRIB may regulate HCC cell migration.
Conclusions. By analyzing high-dimensional data derived from primary
human HCCs, we identified EB1/MAPRE1, SCRIB, TTK, and ZWINT as
potential candidates for linking CIN and migratory phenotypes in hepatocarcinogenesis. Systematic functional analyses will reveal if these candidates present promising points of interference for targeted therapeutic approaches.
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Metastasis and progression mechanisms of breast cancer
SA-015
Functional pathway activation mapping to stratify anti-HER2
treatment in HER2 non-amplified breast cancer patients
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SA-012
Identification of genes driving migration and chromosomal
instability in hepatocellular carcinoma cells
A.-S. Meyer*1, S. Wan1, S. Weiler1, S. Roessler1, F. Pinna1,
J. Marquardt2, H. Lang3, P. Schirmacher1, K. Breuhahn1
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Germany, 2I Medical Department, University, Mainz, Germany,
3Department of Surgery, University Hospital, Mainz, Germany

Background. Molecular classification approaches of human HCCs revealed that chromosomal instability (CIN) and the existence of a met-
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Background. In a previous study we detected phosphorylated HER2
(pHER2) in HER2 negative (IHC, FISH) breast cancer patients. This study
tested if pHER2 and co-activation of HER2 downstream targets are predictive of response to anti-HER2 treatment in HER2 non-amplified patients.

Methods. Patients initially classified as HER2 positive (IHC, FISH) by local testing from the GeparQuattro and GeparQuinto trials received neoadjuvant anti-HER2 treatment (trastuzumab or lapatinib) in combination with anthracycline-taxane-based chemotherapy. However, on a central pathology review 98 out of 1060 patients were considered HER2 nonamplified. In order to assess the potential benefit from anti-HER2 treatment in these patients the levels of pHER2 and downstream targets including pHER3, EGFR, AKT, PI3 K, ERK, PTEN, S 6RP and their phosphorylated forms were quantitatively assessed using reverse phase protein
arrays. Histopathological complete response (pCR; ypT0/is) and disease
free and overall survival served as reference standard. Optimal cutpoints
for each protein were calculated to achieve maximum separation between
pCR and non-pCR using ROC analysis.
Results. 25 (26 %) patients achieved pCR. The level of pHER2 was not
significantly different between groups of histopathologic responders and
non-responders. S 6RP and pS 6RP were the only proteins significantly
associated with pCR (p = 0.01 and 0.03, respectively; Wilcoxon test) with
a higher pretherapeutic expression in patients who subsequently achieved
pCR. In contrast, low expression of S 6RP and pS 6RP were associated
with longer disease free (p < 0.01) and overall survival (p < 0.05). Expression of S 6RP and pS 6RP did not correlate with that of other HER2 signaling proteins, whereas all remaining proteins were positively correlated with each other.
Conclusions. Expression of S 6 ribosomal protein (S 6RP), a downstream
target of S 6 kinase and its phosphorylated form pS 6RP are significantly
associated with short and long-term outcome following anti-HER2 treatment in HER2 non-amplified breast cancer patients. In contrast, activation status of the HER2 pathway reflected by pHER2 and other downstream targets was not predictive of response, and showed no correlation
with S 6RP expression. These results suggest that S 6RP and pS 6RP may
be novel predictive biomarkers for response to anti-HER2 treatment in
non-amplified patients, possibly through a mechanism independent of
global HER2 pathway activation.

Metastasis and progression mechanisms
of pancreatic tumors
SA-016
Pancreatic cancer metastasis
I. Esposito*
Medical University of Innbsruck, Department
of Pathology, Innsbruck, Austria
Background. Most patients affected by pancreatic ductal adenocarcinoma (PDAC) present with locally advanced and/or metastatic disease. Only
up to 20 % of PDAC are primarily surgically resectable and most of them
have already metastasized to regional lymph nodes. Distant metastases affect most commonly the liver, the peritoneum, the lung, and the adrenal
gland, but they have been reported in almost every organ. Autopsy studies have shown that metastases are present in about 80-85 % of PDAC-patients and are often associated with local recurrence in those individuals
who underwent resection of the primary tumor.
Despite their epidemiological relevance, metastases of PDAC are not
well biologically characterized, mostly due to the fact that the management of advanced PDAC does not include surgical resection. In this way,
the molecular basis of late cancer progression remains largely unknown
or at most poorly characterized, although it could provide important information concerning clinical management and therapeutic interventions
in advanced disease. Recently, loss of Smad4 in the primary tumor has
been associated with widespread metastatic disease, whereas its retained
expression predicts local destructive growth, suggesting the possibility of
different treatment strategies (i.e. systemic chemotherapy vs chemoradiotherapy) depending on the genetic status of the primary tumor.

Although it has been shown that metastatic disease is not always clinically significant, about 20 % of patients with PDAC die within the first year from primary surgery with metastatic spread, suggesting the presence
of occult or micrometastatic disease at the time of diagnosis. Recent studies about cancer- and mesenchymal stem cells in promoting metastases as well as of disseminated tumor cells in predicting the natural history
of PDAC in a given patient are going to provide important tools for early stratification of patients in order to choose the best treatment strategy.

SA-017
Mesopancreatic tumor stromal-negative resection defines
radical resection of pancreatic head cancer and can be
predicted by preoperative radiologic parameters
U. Wellner1, T. Kraus2, A. Csanadi3, O. Schilling4, F. Makowiec5,
U.T. Hopt6, T. Keck1, M. Werner3, 7, 8, 9, P. Bronsert*3, 9
1Clinic of Surgery (UKSH), Campus Luebeck, Luebeck, Germany,
2Clinic for Radiology, University Medical Center Freiburg, Freiburg,

Germany, 3Institute of Clinical Pathology, University Medical Center,
Freiburg, Germany, 4Institute of Molecular Medicine and Cell Research,
University Medical Center, Freiburg, Germany, 5Department of
Surgery, University Medical Center, Freiburg, Germany, 6Clinic for
General and Visceral Surgery, University Medical Center, Freiburg,
Germany, 7German Cancer Consortium, Heidelberg, Germany, 8German
Cancer Research Center, Heidelberg, Germany, 9Comprehensive
Cancer Center, University Medical Center, Freiburg, Germany
Background. Pancreatic ductal adenocarcinoma (PDAC) is usually characterized by a dense desmoplastic stroma and diffuse growth pattern. Peritumoral inflammation and fibrosis are often evident during surgery and
usually only distinguishable from tumor by microscopic examination. Recent studies have demonstrated a high detection rate of incomplete resections when standardized workup and criteria were employed for pancreatoduodenectomy specimen. The aim of this study was to investigate the
role of peritumoral stroma as a criterion for radical resection.
Methods. Tumor stromal resection status (S-Status) was defined as the
presence or absence (S + / S 0) of fibrotic or desmoplastic tissue at the mesopancreatic resection margin. Detailed retrospective clinicopathologic
re-evaluation of margin status and preoperative cross-sectional imaging
was performed in a cohort of 91 patients operated for pancreatic head
PDAC from 2001 to 2011.
Results. Conventionally margin positive resection (R +) was found in
36 % and significantly associated with reduced median survival (20 vs 27
months, p = 0.035). However, S-Status further divided the negative margin
(R0) group into patients with median survival of 14 months (S +) versus 31
months (S 0, p = 0.005). Median survival in patients without lymph node
metastasis (N0) and S 0 resection was 41 months, compared to 16 months
with S + resection (p = 0.029). Overall rate of S + resection was 53 %. In
multivariate analysis, S-Status constituted the only significant predictor of
survival after resection among all standard demographic and histopathologic parameters (T and N stage, lymph node ratio, lymph/hemangiosis, perineural invasion, grading and R-Status). Exemplary three-dimensional reconstruction of the mesopancreatic margin at microscopic level
disclosed a consistent association of cancer cells with fibrotic stroma. A
panel of 6 preoperative radiological parameters characterizing mesopancreatic tissue achieved a 82 % correct prediction of S-Status in a multivariate prediction model.
Conclusions. Complete removal of tumor cells and concomittant fibrotic stroma seems to be a determinant of curative resection in PDAC, but
is achieved in less than half of patients. In addition, preoperative prediction of non-curative resection by cross-sectional imaging is possible,
hence a redefinition of borderline resectable PDAC advocating neoadjuvant therapy might be discussed. Independent and prospective evaluation is necessary.
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Prognostic significance of SMAD4 and SPARC expression
in advanced pancreatic ductal adenocarcinoma
S. Ormanns*1, M. Haas2, A. Remold1, 2, S. Bächmann1,2,
V. Heinemann2, T. Kirchner1, S. Böck2
1Institute of Pathology, Ludwig-Maximilians-University,

Munich, Germany, 2Ludwig-Maximilians-University of Munich,
Department of Internal Medicine III and Comprehensive
Cancer Center, Klinikum Grosshadern, Munich, Germany
Background. Pancreatic ductal adenocarcinoma (PDAC) is still a devastating disease, with mortality rates almost equal to incidence rates.Relevant prognostic and predictive parameters are still lacking. Expression of
the TGF β pathway effector SMAD4 is lost in about 55 % of all PDAC and
controversial data has been published on its prognostic role in resected
PDAC. Pancreatic cancer often displays a dense desmoplastic stroma. Peritumoral expression of the stromal component SPARC has been linked
to a worse prognosis whereas it was associated with improved response
in nab-Paclitaxel treated PDAC pts. To date, the prognostic significance
of both factors has not been studied yet in metastatic PDAC (mPDAC).
Methods. Archival FFPE tumor tissue of 165 mPDAC pts treated between 1995 and 2010, irrespective of the tissue origin (primary or metastatic, resection or biopsy) was retrieved. SMAD4 and SPARC expression
were examined using immunohistochemistry. Loss or presence of tumoral
SMAD4 expression and the intensity of SPARC expression in the tumoral
stroma were assessed. Faint to absent tumoral SMAD4 staining was considered as loss of SMAD4 expression. Moderate to strong SPARC staining in over 25 % of the tumor stroma was considered as positive case. The
results were correlated with the previously determined clinicopathological data (survival time, KRAS mutation, etc.).
Results. In 59,3 % of 140 samples loss of SMAD4 expression was detected
(83 SMAD4-/ 57 SMAD4 + ) which was not associated with shorter survival (8,6 vs. 7,9 months, p = 0,747), independently of KRAS mutational status. 64,2 % of 148 samples showed high stromal SPARC levels (95
SPARC + / 53 SPARC-). No statistical correlation between survival and
SPARC expression was observed (8,0 vs. 8,6 months, p = 0,632). SPARC
expression was associated with mutant KRAS (p = 0,029) while loss of
SMAD4 expression was not associated with KRAS status (p = 0,375).
Conclusions. The frequency of SMAD4 loss in mPDAC is similar as reported for resected PDAC cases. Although SMAD4 has been proposed as
a prognostic biomarker in resected PDAC, it has no significant prognostic
role in the metastatic situation. Stromal SPARC expression can be examined even in mPDAC biopsy tissue; however it has no significant prognostic effect on mPDAC pts survival. Thus, stromal SPARC might be important in earlier steps of pancreatic tumorigenesis, before metastasis formation. Further research is necessary to establish reliable biomarkers in mPDAC to improve future therapies and thus pts prognosis.

University Medical Center, Freiburg, Germany, 6German Cancer Consortium
(DKTK) and German Cancer Research Center (DKFZ), Heidelberg, Germany
Background. Distinct EGFR, HER2 and HER3 expression and dimerization patterns and associated signaling cascades act in esophageal squamous cell carcinomas (ESCCs) and esophageal adenocarcinomas (EACs).
However, the individual contribution of EGFR/HER2 or HER2/HER3
heterodimers for esophageal (cancer) cell behavior is still unknown. Here
we therefore investigated the impact of heterodimerization on cell migration and invasion in a controlled model system based on non-neoplastic esophageal epithelial cells and by using organotypic cultures (OTCs).
Methods. EGFR, HER2 and HER3 intracellular domains (ICDs) fused to
dimerization domains DmrA or DmrC were transduced in Het-1 A cells.
In situ PLA and Western Blot were used to show A/C Heterodimerizer induced dimerization and phosphorylation of EGFR/HER2 or HER2/
HER3 ICDs in H-H1/2 or H-H2/3 cells. Changes in the actin cytoskeleton
and cell migration or invasion were analyzed by phalloidin staining and
xCELLigence migration or invasion assays. Invasive cell behavior was also
studied by OTCs and immunohistochemical stainings thereof. Underlying signaling pathways were analyzed by Human Phospho-Kinase Arrays.
Results. A model system for controlled activation of EGFR/HER2 or
HER2/HER3 heterodimers was established in non-neoplastic esophageal
epithelial Het-1 A cells. As expected, the synthetic ligand A/C Heterodimerizer induced heterodimerization, phosphorylation and activation of
EGFR/HER2 and HER2/HER3 intracellular kinase domains. Controlled
activation of such EGFR/HER2 or HER2/HER3 heterodimers induced
non-apoptotic blebbing in H-H1/2 (p ≤ 0.1) and H-H2/3 (p ≤ 0.05) cells.
This was associated with increased cell migration (H-H1/2 and H-H2/3
p ≤ 0.05) and invasion (H-H2/3 p ≤ 0.05). In three-dimensional organotypic cultures controlled activation of EGFR/HER2 or HER2/HER3 resulted in thick, pleomorphic and invasive epithelial layers. These were
linked with reduced p63, FAK and MMP-2 protein expression in H-H1/2
cells and reduced FAK and MMP-2 expression in H-H2/3 cells. In activated H-H1/2 cells STAT5, STAT6, Src, Yes and Hck signaling were induced, whereas this was rather STAT3 and JNK signaling in H-H2/3 cells.
Conclusions. This study indicates that activation of EGFR/HER2 and
HER2/HER3 heterodimers in non-neoplastic squamous esophageal epithelial cells induces non-apoptotic blebbing and amoeboid-type migration and invasion. By this, these heterodimers may contribute to initial
steps of carcinogenesis and possibly also metastasis.

*Funded by DFG SFB 850 C5-Project

SA-021
Organotypic slice cultures of human gastric cancer (GC) and
esophagogastric junction adenocarcinoma (AEG), a new technology
to study treatment response, resistance and tumor heterogeneity
J. Körfer1, C. Kubick*2, F. Lordick1

Metastasis of Gastric cancer
SA-020
Controlled activation of EGFR/HER2 or HER2/HER3
heterodimers induces non-apoptotic blebbing, migration
and invasion of esophageal epithelial cells*
C.D. Fichter*1, 2, V. Gudernatsch1, N. Bittermann1,
T. Reinheckel3, M. Werner1, 4, 5, 6, S. Lassmann1, 4, 5, 6
1Institute of Surgical Pathology, University Medical Center, Freiburg,
Germany, 2Faculty of Biology, University of Freiburg, Freiburg, Germany,
3Institute of Molecular Medicine and Cell Research, University of Freiburg,
Freiburg, Germany, 4BIOSS Centre for Biological Signalling Studies,
University of Freiburg, Freiburg, Germany, 5Comprehensive Cancer Center,
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1University Cancer Center Leipzig, Leipzig, Germany, 2Institute

of Pathology, University Hospital, Leipzig, Germany
Background. GC and AEG have an unpredictable response to cytotoxic
treatment and a poor prognosis. There is an urgent need for new research
methods allowing for investigation of chemotherapy resistance mechanisms and tumor heterogeneity. Here, we describe a novel technique
that we previously established in other tumors (Gerlach et al. Brit J Cancer 2014; Merz et al. Neuro Oncol 2013) by which cancer specimens can
be cultured in vitro and maintained in their natural micro-environment.
Methods. Using a tissue chopper, fresh surgical and endoscopic tissue
samples from GC and AEG were cut in 400 μm thick slices and cultivated in 6-well plates for up to six days. The slices were then fixed, embedded in paraffin and cut for histopathologic analysis using routine stains
and immunohistochemistry. Cytokeratin stains were used for determining tumor cellularity, ki-67 for proliferation, and cleaved caspase 3 staining for studying apoptotic processes. The slices were examined under na-

ïve condition and following in-vitro exposure to 5-fluorouracil, cisplatin
or docetaxel over a period of 2–4 days.
Results. GC and AEG slice cultures from resection specimens (n = 10) and
endoscopic biopsies (n = 15) revealed a good preservation of tissue morphology and tumor cell integrity during the entire culture period. No major differences were seen between the cultivation of intestinal and diffuse histological subtype cancers. The stroma and the tumor cellularity
remained stable over at least 4 days proving the viability of cancer in slice
cultures. The amount of sampled tissue from endoscopic biopsies was a
critical determinant for the feasibility of slice cultures. During treatment
of cultures with 5-fluorouracil, cisplatin or docetaxel, a significant loss of
tumor cellularity and an increase of apoptotic cells was observed, although
a systematic and reproducible read-out still needs to be established.
Conclusions. Slice cultures of GC and AEG were successfully established.
This system could serve as a unique tool to examine mechanisms of drugresistance and tumor heterogeneity in patient samples in vitro.

Metastasis and Thymus/Mediastinum
SA-022
The 4th Edition of the WHO Classification of
Thymic Tumors – What is New?
A. Marx*, P. Ströbel
Institute of Pathology, University Medical Center, Mannheim, Germany
Background. The 4th edition of the WHO Classification of thoracic tumours was published in March 2015. Even more so than the 3rd edition,
it puts emphasis on an interdisciplinary perspective on thymic tumours
by involving experts from radiology, thoracic surgery and oncology as coauthors, and by the incorporation of state-of-the-art CT or PET/CT images and cytology. The foundations for this interdisciplinary approach
and for a broad consensus about conceptual changes (like a new reporting strategy or new ICD-O codes) and histological criteria for improved
thymoma subtyping (for both conventional subtypes and the new “atypical type A thymoma” variant) were already laid in 2011 by two interdisciplinary conferences in New York City and Mannheim that were organized by the International Thymic Malignancy Interest Group (ITMIG)
and convened experts from America, Asia and Europe. The refinement
of histological criteria was complemented by very recent epidemiological
and prognostic data derived from the world-wide, retrospective database
of the ITMIG that has compiled over 6000 case of thymic tumors. In the
chapters on germ cell tumours, lymphoid, hematopoietic and soft tissue
neoplasms no changes of concepts or diagnostic criteria were necessary
in the 4th compared to the 3rd edition. Minor revisions concern new immunohistochemical and genetic data and the adaptation of nomenclature
and definitions to the WHO Classifications of Tumours of the Haematopoietic and Lymphoid Tissue; Tumours of Soft Tissues and Bone; and
Tumours of the Urinary System and Male Genital Organs [forthcoming].
The lecture will detail the key differences between the 3rd and 4th edition
of the WHO classification of thymic tumors.

3Maastricht University Medical Center, Department of Pulmonology,
Maastricht, Netherlands, 4Medical Clinic IV, RWTH University,
Aachen, Germany, 5National Cancer Institute, National Institutes of
Health, Laboratory of Cellular Oncology, Bethesda, United States,
6Maastricht University, School of Mental Health and Neuroscience
(MHeNS), Department of Neuroscience, Maastricht, Netherlands

Background. In recent years, numerous studies targeting the underlying molecular genetics during the pathogenesis of human epithelial thymoma were reported. Nevertheless, its etiology remains poorly understood. Since it is associated with myasthenia gravis (MG) a role for viral infections has been discussed repeatedly. Additionally, the murine
polyomavirus (MPyV) consistently induces thymomas in mice. From the
12 detected human polyomaviruses only the Merkel cell polyomavirus
(MCPyV) is associated with malignancy. In 2010 the human polyomavirus 6 (HPyV6) and 7 (HPyV7) were detected with a similar high seroprevalence as MCPyV of more than 60 % in the healthy population. The aim of
the present study was the investigation of the presence of HPyV7 in human thymic epithelial tumors and for comparison in fetal thymic tissues
and thymic follicular hyperplasias.
Methods. FFPE tissues of 37 thymomas, consisting of 19 females and 18
males with a mean age of 58 years (range 34-82) were included in this
study. From them, 26 cases were diagnosed with MG. In addition, 20 thymic hyperplasias, 20 fetal thymic tissues and 2 thymic carcinomas were
tested. The HPyV7 presence was analysed by FISH, DNA-PCR and IHC.
Results. On DNA level HPyV7-FISH revealed specific nuclear hybridization signals within the neoplastic epithelial cells of 62 % thymomas
(23/37). From them, 41 % (15/37) revealed strong to very strong hybridization signals, whereas 8 were only weak positive. The HPyV7-FISH data correlated with the DNA-PCR (p < 0.001). By IHC, expression of the
HPyV7 large T antigen (LTAg) was detected in 30 % (11/37) of the cases. Moreover, double staining with anti pancytokeratine confirmed its expression in the neoplastic epithelial cells. Of the 26 MG cases 69 % (18/26)
and 63 % (7/11) of the MG-negative thymomas were HPyV7-positive. Of
the 20 hyperplastic thymi 40 % were HPyV7-positive by PCR and confirmed by FISH and IHC. All 20 fetal thymi tested wereHPyV7-negative.
One thymus carcinoma was HPyV7 positive and the other negative.
Conclusions. In summary, HPyV7 was frequently present in human thymic epithelial tumors and absent in fetal thymic tissues. Although HPyV7
is present in the majority of MG-associated thymomas no definite association on HPyV7 and MG could be observed. In as much HPyV7 is of relevance to human thymomagenesis remains to be established. The presence of HPyV7-DNA in the majority of the thymomas and LTAg expression in a significant subset of the cases, possibly link HPyV7 to human
thymomagenesis.

SA-024
A novel thymoma-associated T-cell defect with increased
naive T cells and reduced zeta-chain (CD247) expression
P. Christopoulos*1, P. Dopfer2, A. Marx3, C. Bogdan4,
M. Werner1, W. Schamel2, P. Fisch1
1Institute of Pathology, Clinical Pathology, Freiburg, Germany,
2Institute of Biology III (Molecular Immunology), Freiburg, Germany,

SA-023
Frequent Detection of Human Polyomavirus 7
(HPyV7) in human thymic epithelial tumors
A. Haugg*1, D. Rennspiess1, S. Pujari1, M. Keijzers2, 3, M.A. Abdul-Hamid1,
M. Hochstenbag3, A.-M. Dingemans3, A.K. Kurz4, E.-J. Speel1,
D.V. Pastrana5, C.B. Buck5, M.H. De Baets6, A. zur Hausen1
1Maastricht University Medical Center, Department of Pathology,
Maastricht, Netherlands, 2Maastricht University Medical Center,
Department of Cardiothoracic Surgery, Maastricht, Netherlands,

3Institute of Pathology, University Medical Center, Mannheim,
Germany, 4Institute of Clinical Microbiology, Immunology and
Hygiene, University Erlangen-Nürnberg, Erlangen, Germany

Background. The mechanisms underlying thymoma-associated immunodeficiency are largely unknown and the significance of increased blood
gamma/delta T cells often remains elusive. In this study we address these
questions based on an index patient with thymoma, chronic visceral leishmaniasis, myasthenia gravis and a marked increase of rare gamma delta
T-cell subsets in the peripheral blood. This patient showed cutaneous anergy, even though he had normal numbers of peripheral blood total lymphocytes as well as CD4 + and CD8 + T cells.
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Methods. We used flow cytometry for analysis of the surface phenotype;
H&E staining, immunohistochemistry and electron microscopy for analysis of morphology, T-cell receptor (TCR) gamma/delta and TCR alpha/
beta spectratyping from RNA/cDNA of peripheral blood lymphocytes for
analysis of the T-cell repertoire; human interferon-gamma and interleukin-2 (IL-2) ELISAs, CFSE proliferation and thymidine incorporation for
analysis of T-cell function and immunoprecipitation, followed by Western blotting and quantification using the Li-Cor Odyssey system for detailed biochemical analysis of the CD3/TCR complex.
Results. Despite his chronic infection, analyses of immunophenotypes by
flow cytometry and spectratyping of his lymphocytes revealed an unusual accumulation of naive gamma/delta and alpha/beta T cells, suggesting
a generalized T-cell activation defect. Functional studies in vitro (ELISA,
T-cell proliferation to Leishmania antigens) demonstrated a substantially
diminished IL-2 and interferon-gamma production following TCR stimulation of his “untouched” naive CD4 + T cells. Biochemical analysis revealed that his gamma/delta and alpha/beta T cells carried an altered TCR
complex with reduced amounts of the zeta-chain (CD247). No mutations
were found in the CD247 gene that encodes the homodimeric zeta-chain.
The diminished presence of CD247 and increased numbers of gamma/
delta T cells were also observed in thymocyte populations obtained from
3 other thymoma patients.
Conclusions. Our findings revealed a CD247 defect probably induced in
the neoplastic thymic microenvironment which leads to the accumulation
of naive, hyporesponsive gamma/delta and alpha/beta T cells in thymoma patients. This results in a novel type of acquired T-cell immunodeficiency with an immune dysregulation of clinical significance that is distinct from Good’s syndrome.

data in regard to centre size shows no significant differences of the histotype frequency. Survival and recurrence: In univariate analysis, there is
an association between stage and survival but not between WHO histology and survival. Recurrence is significantly less frequent among stage
I/II tumours and – in contrast to survival – the recurrence correlates in
early stages with histology as the recurrence rates are smaller in type A
and AB (recurrence rates 1-2 %) than B1-B3 thymomas (2-7 %). Multivariate analysis also reveals an impact of stage on survival and recurrence
(p < 0.0001), whereas for histology there is only a significant impact on recurrence (p = 0.04).
Conclusions. Epidemiological data from previous, smaller studies could
be confirmed: type A thymoma are the least common and patients with
type A and AB are significantly older. Furthermore, the impact of stage
on survival could be carved out again. New findings are a) lower incidence
of type A and B2 thymoma in Asia; b) no clear differences between highand low-volume centres; and c) impact of stage and histology, the latter
partially limited to early stage disease, on recurrence.

SA-025
Analysis of the retrospective ITMIG database: Does WHO
histotype have an impact on prognosis in thymoma?

1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen,
Germany, 2Institute of Pathology, Bayreuth, Germany, 3Institute
of Pathology, University of Regensburg, Regensburg, Germany,
4Institute of Pathology, University of Bern, Switzerland

C.-A. Weis*1, X. Yao2, Y. Deng2, F.C. Detterbeck3, M. Marino4,
A.G. Nicholson5, J. Huang6, P. Ströbel7, A. Antonicelli3, A. Marx1
1Institute of Pathology, University Medical Center, Mannheim, Germany,
2Yale School of Public Health, Yale University, New Haven, Connecticut,
United States, 3Division of Thoracic Surgery, Department of Surgery,
Yale University School of Medicine, New Haven, Connecticut, United
States, 4Department of Pathology, Regina Elena National Cancer
Institute, Rome, Italy, 5Department of Histopathology, Royal Brompton
Hospital and National Heart and Lung Institute, Imperial College
London, London, United Kingdom, 6Department of Surgery, Memorial
Sloan-Kettering Cancer Center, New York, United States, 7Institute
of Pathology, University Medical Center, Goettingen, Germany

Background. The rarity of thymomas and lack of multi-institutional studies have hampered progress in thymoma therapy for decades. To overcome this, the members of the International Thymic Malignancy Interest Group (ITMIG) created a worldwide retrospective database. This database was analysed regarding the demographic and geographic distribution of thymomas and the impact of different variables on survival and
recurrence.
Methods. The study collective comprises 4,221 thymomas from 45 centres in 15 countries on three continents, diagnosed between 1983 and
2012. Epidemiology and associations to survival and recurrence were
studied by univariate and multivariate analysis.
Results. Demographic distribution: Type B2 thymoma is the most common (28 %) and type A the least common (12 %) histotype. Type A and
AB occur at significantly higher age than other thymomas (64/ 57 years).
There are no differences in gender distribution. Stage is lower in type A
(90 % in stages I-II) and AB than B1-B3 thymomas (38 % of type B3 in
stage III). Geographic distribution: Grouping the data according to geographic regions e.g. reveals that type A are significantly more frequent in
Europe (15 %) and the Americas (14 %) as in Asia (6 %). Grouping the
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Metastasis of the intestinal area
SA-028
Alterations of EZH2-mediated repressive histone code along the
adenoma-carcinoma-metastasis sequence in colorectal cancer
K. Erlenbach-Wünsch*1, M. Pichotka1, C. Kröger1,
P. Lennert1, M. Cordoba-Hansen1, M. Vieth2, P. Ruemmele3,
A. Hartmann1, T. Rau4, R. Schneider-Stock1

Background. The catalytic subunit of the Polycomb repressive complex
2 (PRC2), EZH2 (Enhancer of Zeste homolog 2), preferentially methylates Lysine 27 on histone H3 (H3K27) and is associated with epigenetic
gene silencing. EZH2 overexpression has been reported in many tumor
types. In colon cancer it can be used as a biomarker for aggressive and
highly proliferating tumors. So far there are no data about EZH2 expression in preneoplastic lesions and metastases of colorectal carcinomas. We
aimed to explore protein expression of EZH2 by immunohistochemistry
in colorectal carcinogenesis. Since p53 has been shown to repress EZH2
we correlated these data with p53 mutation status.
Methods. 77 normal mucosa samples, 163 adenomas (134 low grade intraepithelial neoplasia/LG-IN and 29 high grade intraepithelial neoplasia/HG-IN), 91 primary colorectal cancers and 36 corresponding metastases were investigated for immunohistochemical staining of EZH2 and
H3K27me3. For the in vitro study we used two isogenic HCT116 cell lines
(HCT wt, HCTp53-/-) and compared 184 chromatin modifying and remodeling factors by an array-based qRT-PCR analysis (Qiagen). Promising targets were verified by real-time RT-PCR. p53 mutation status in exons 4-8 was assessed by Sanger sequencing in 55 carcinomas.
Results. EZH2 was overexpressed in 90 % of primary tumors but to a lesser extent in metastases. There was a gradual increase of EZH2 expression
from normal to LG-IN and HG-IN. We found a significant correlation
between EZH2 expression and the H3K27me3 code. P53 mutant tumors
showed a significantly higher EZH2 expression. The qRT-PCR analysis
yielded 21 differentially expressed genes in HCTp53-/- cells. The HDAC1,
HDAC2, HDAC11 and UBE2B transcript levels were down-regulated in
HCT116p53-/- cells indicating a p53-dependent transcriptional activation. Transcript levels of HDAC9, ING1, PCGF3, CBX5, three Plant Homology Factors (PHF3, PHF5a, PHF7), three Chromodomain proteins
(CHD1, CHD5, CHD7) and four Bromodomain proteins (BRD7, BPTF,
BAZ1 A, BAZ2 A) were up-regulated indicating a transcriptional repression by p53.

Conclusions. EZH2 expression increased gradually in the adenoma-carcinoma sequence. We suggest that p53 remarkably regulates the epigenetic landscape in colon cancer and triggers tumor aggressiveness through
enhancement of a repressive histone mark.

SA-029
ADNP is a target gene and feedback inhibitor
of WNT signaling in colorectal cancer
C. Blaj1, A. Jung1, J. Engel2, T. Kirchner1, D. Horst*1
1Institute of Pathology, Ludwig-Maximilians-University, Munich,
Germany, 2Tumorregister München und Institut für medizinische
Informationsverarbeitung, Biometrie und Epidemiologie,
Ludwig-Maximilians-Universität, München, Germany

Background. Constitutive overactivation of WNT signaling is a hallmark
of colorectal cancer and an essential driver of tumor progression. Here,
we identify Activity-dependent neuroprotector homeobox (ADNP) as a
WNT target gene that exerts a tumor suppressor function through feedback inhibition of WNT signaling in these tumors, and translate these
findings into clinical significance.
Methods. Gene expression profiles of colon cancer cells with differential
WNT activity, stimulation by Wnt3a, and beta-Catenin knockdown in
colon cancer cell lines were used to examine effects of WNT signaling on
ADNP. Influences of ADNP knockdown or overexpression on WNT signaling were identified by luciferase reporter assays and expression analyses of classical WNT target genes. Clinical correlates were examined by
immunohistochemistry in a collection of 221 colorectal cancers with follow-up data.
Results. We found consistent overexpression of ADNP in colon cancer
cells with high WNT activity, while stimulation or repression of WNT
signaling had parallel regulatory effects on ADNP expression levels in colon cancer cell lines. Stable or transient knockdown of ADNP strongly increased WNT signaling and expression of its target genes AXIN2, NKD1,
and LGR5, while ADNP overexpression had opposite effects. In colorectal cancers, ADNP expression was a strong and highly significant predictor of favorable patient outcome.
Conclusions. We identify ADNP as a WNT target gene that is overexpressed in colon cancer cells with high WNT signaling activity. Since
ADNP itself had negative regulatory effects on WNT signaling and was
strongly associated with favorable patient outcome, we propose a tumor
suppressor function of ADNP that counter regulates overly active WNT
signaling in colon cancer through feedback inhibition.

Uterus and ovari – metastasis and
progression mechanisms
SA-030
Metastastic spread of uterine carcinoma
S. Lax*
Hospital Graz Süd-West, Department of Pathology, Graz, Austria
Background. The metastatic spread of uterine carcinomas needs a differentiated view. Basically, endometrial and cervical carcinomas metastasize
to the pelvic and para-aortic lymph nodes. Recently, sentinel lymph node
biopsy has been recommended for stages I and II of endometrial carcinoma and for early stages of cervical carcinoma. For endometrial carcinoma the depth of myometrial invasion, lymph vascular space involvement
(LVSI) and a microcystic elongated and fragmented (MELF) glandular
pattern are positive predictors of lymph node metastases. Metastases to
the pelvic lymph nodes occur in about 10 % of endometrial carcinoma of

which a third reveals also metastases to the para-aortic lymph nodes. LVSI is considered the strongest predictor of distant recurrence, in particular,
if assessed by immunohistochemistry with antibodies against factor VIII
related antigen or CD31. There is evidence that LVSI is of prognostic value independent from lymph node metastases since it seems to predict also distant metastasis. The hematogenous spread of endometrial carcinoma relates on the histological type. Endometrioid and clear cell carcinoma
may metastasize to lungs, bones, liver and brain and may rarely manifest
by a solitary metastasis. In contrast, serous carcinoma may show extensive peritoneal spread. To date no molecular biomarker has been identified which is able to predict the occurrence of distant metastasis. P53, p16
and recently L1CAM were shown as predictors of poor course but their
overexpression concurs mostly with the prognostically poor serous histology. The metastatic spread of cervical squamous cell carcinoma strongly
relates on tumor volume and first involves the parametrium with its lymphatic vessel and nodes. Thus, in microinvasive carcinomas with their low
frequency of lymph node metastases the Wertheim operation with parametrial resection can be avoided. Lymph node metastases are found in up
to 50 % in stages IB and II of cervical carcinoma. Distant metastases may
occur in lungs, liver, bones and brain. No molecular biomarker that is able
to predict metastatic spread has been established for diagnostic routine.
Overexpression of VEGF and a high peritumoral lymphatic vessel density
as determined by D2-40 seem to be associated with high stage and lymph
node metastases. In well differentiated adenocarcinomas of the cervix the
pattern of invasion is strongly predictive for the presence of lymph node
metastases, irrespective of tumor size and depth of invasion.

SA-031
Intraepithelial CD103 and CD4 positive tumor infiltrating
lymphocytes determined by a computer-assisted method are
associated with prolonged overall and disease free survival
in patients with high grade serous ovarian carcinoma
C.A. Kunze*1, S. Wienert1, J. Budczies1, C. Denkert1,
J. Sehouli2, E.I. Braicu2, M. Dietel1, S. Darb-Esfahani1
1Institute of Pathology, Charité University Hospital, Berlin, Germany,
2Department of Gynecology, Charité University Hospital, Berlin, Germany

Background. In epithelial ovarian cancer, tumor infiltrating lymphocytes
(TILs) are associated with improved survival. However, TILs comprise a
heterogeneous group of immune cells and the prognostic effect of different lymphocyte subgroups varies. Besides common T-cell markers such
as CD4 and CD8 the tissue resident memory T-cell marker integrin alpha E (CD103) has been identified as a promising predictor for survival
in high grade serous ovarian carcinoma (HGSC), recently. Given the fact
that quantification of lymphocytes in ovarian cancer proves to be difficult
we aimed to quantify CD103 + , CD4 + and CD8 + TILs in HGSC using a
computer-assisted counting method.
Methods. Tissue microarrays including specimens of 225 primary HGSC were immunohistochemically stained using antibodies against CD103,
CD4 and CD8. The slides were digitalized and a picture of an intraepithelial TIL hotspot per patient was taken in 400-fold magnification. Intraepithelial and stromal lymphocytes were labeled manually on the pictures
by a pathologist using the ROIManager software and lymphocytes were
counted by software afterwards.
Results. The number of CD103 + TILs was assessed in 200 HGSCs and was
positively correlated to the numbers of CD4 + (p < 0.001) and CD8 + TILs
(p < 0.001). Univariate survival analyses revealed that high numbers of
CD103 + TILs (> 5/hotspot; n = 92; 46 %) were predictors for prolonged
overall (p = 0.006) and disease free survival (p = 0.003). High CD4 counts
(> 5/hotspot) were found in 53 of 204 HGSCs (26 %) and were predictive
for prolonged overall and disease free survival both in univariate (p = 0.004
and p = 0.015; respectively) and multivariate analysis (HR 0.383; 95 % CI
0.213-0.689; p = 0.001 and HR 0.526; 95 % CI 0.232-0.855; p = 0.010; respectively). Combined analyses of CD103 + and CD4 + TILs showed a very
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strong association with favorable overall and disease free survival both in
univariate (p = 0.007 and p = 0.027; respectively) and multivariate analysis (HR 0.308; 95 % CI 0.146-0.651; p = 0.002 and HR 0.505; 95 % CI 0.2780.916; p = 0.025; respectively). No prognostic effect was observed for intraepithelial CD8 + TILs.
Conclusions. In conclusion, hotspots of CD103 + and CD4 + TILs, counted by a computer-assisted method, were prognostic for prolonged overall
and disease free survival in HGSC suggesting that these subgroups may
play an important role in antitumoral activity. Moreover, our results indicate that the computer-assisted method we used serves as a useful technique for counting lymphocytes.

SA-032
Increased PDGFRbeta and VEGFR2 protein levels
are associated with resistance to platinum-based
chemotherapy in ovarian cancer patients
S. Avril1, 2, Y. Dincer1, K. Malinowsky1, C. Wolff1, S. Gündisch1,
A. Hapfelmeier3, M. Straub1, H. Bronger4, K.-F. Becker*1, B. Schmalfeldt4
1Technische Universität München, Pathology, München, Germany,
2Case Western Reserve University and University Hospitals Case
Medical Center, Pathology, Cleveland, OH, United States, 3Institut für
Medizinische Statistik und Epidemiologie, Klinikum rechts der Isar,
Munich, Germany, 4Department of Obstetrics and Gynecology, Technical
University of Munich, Klinikum rechts der Isar, Munich, Germany

Background. Epithelial ovarian cancer is the second most common gynecological malignancy worldwide and has the highest mortality rate of
any gynecologic cancer. Despite high initial response rates to platinumbased chemotherapy the majority of patients ultimately develop resistance, which is a major determinant for poor prognosis. The aim of this
study was to identify differential expression of signaling pathway proteins
in platinum-resistant versus -sensitive primary epithelial ovarian cancer.
Methods. 192 ovarian cancer patients were studied comprising independent training (n = 89) and validation (n = 103) cohorts, and including 56
(29 %) platinum-resistant cases defined by recurrence within six months
after completion of chemotherapy. Full-length proteins were extracted
from formalin-fixed and paraffin-embedded tissue samples, including
multiple regions of each tumor to account for potential intratumoral heterogeneity. Quantitative reverse phase protein array technology was used
to analyze protein and phosphoprotein levels of 41 signaling molecules
representing growth factor receptors, AKT and MAPK signaling, angiogenesis, cell adhesion, and apoptosis.
Results. Platinum-resistant ovarian cancers demonstrated significantly
higher intratumoral levels of angiogenesis-associated growth factor receptors PDGFRbeta and VEGFR2 compared to platinum-sensitive tumors. In
addition, patients with high levels of PDGFRbeta had significantly shorter
overall and relapse-free survival (HR 3.6 and 2.4, respectively; p < 0.001).
In multivariate analysis the prognostic value of PDGFRbeta was not independent of the presence or absence of postoperative residual tumor, which
showed the greatest prognostic impact.
Conclusions. Platinum-resistant ovarian cancers demonstrated distinct
upregulations of PDGFRbeta and VEGFR2. High intratumoral levels of
these angiogenesis-associated growth factor receptors might serve as novel predictive biomarkers to identify patients with a high likelihood of primary resistance to standard chemotherapy. Patients with high intratumoral PDGFRbeta or VEGFR2 might particularly benefit from additional anti-vascular therapy such as anti-VEGF monoclonal antibody bevacizumab or receptor tyrosine kinase inhibitors targeting PDGFR and VEGFR such as pazopanib.

SA-033
Accuracy of lymph node preparation by pathologists in comparison
to complete tissue embedding in a cohort of gynecological tumors
J. Andruszkow*, R. Knüchel, J. Jäkel
Institute of Pathology, RWTH University, Aachen, Germany
Background. Quality requirements in gynecological surgery demand increased lymph node (LN) counts in lymphadenectomy of tumor specimen. Apart from surgery procedures, pathology has to render time consuming LN preparation efforts. To test the accuracy of macroscopic LN
detection by pathologists our study compared conventional LN preparation (LNP) with complete tissue embedding (CTE) presuming alterations
of total LN numbers, metastatic manifestations, and therapeutic implications according to UICC stages.
Methods. Our study was performed at the institute of pathology at the
RWTH University Hospital between 2011 and 2013 in lymphadenectomy specimens of patients with invasive ovarian and uterine carcinomas.
Macroscopic LN preparation was performed, LN count and size was determined and confirmed by histological analysis. Moreover, remaining
soft tissue was embedded completely followed by histological evaluation.
Differences in LN counts, LN size, metastatic manifestations and UICC
stages between LNP and CTE were detected.
Results. We received 109 lymphadenectomy specimens of invasive ovarian (40.4 %), endometrial (29.3 %) and cervical (30.3 %) carcinomas. The
median patients’ age was 59 years. In 86.2 % of lymphadenectomy specimens, discrepancies between CTE and LNP occurred. Median count of
LNs in LNP was 24 LNs in comparison to 28 LNs in CTE respectively
(p = 0.049). In 9 of 109 specimens metastatic LNs were missed via LNP
but CTE did only detect additional metastatic LNs in already nodal positive LNP cases. Therefore, we did not observe differences of UICC stages (pN) between LNP and CTE (p = 1.000). Besides, maximum size of inconspicuous LNs (2.5 cm) did not differ significantly from metastatic LNs
(3.0 cm; p = 0.088).
Conclusions. CTE revealed a significant increase in LN counts in contrast
to LNP, still neglecting the question of occasional multiple unintentional
sections and counts of single LNs. Nevertheless, established LN numbers
were reached by both Methods and UICC nodal stage did not differ between CTE and LNP. Therefore, as long as ratios of metastatic and total
LNs are not applied in UICC stage, CTE might be reserved only for specimen where conventional LNP does not detect a sufficient LN count. The
median size of metastatic LNs did not differ significantly from inconspicuous LNs, rendering LN size not as a macroscopically reliable criterion
for metastasis assessment.

Pathology in animal models
SA-035
Dissociation of Growth hormone (GH) and Insulin-like
growth factor I (IGF-I) dependent renal growth processes in
progressive glomerulosclerosis of GH transgenic mice
A. Blutke*1, A. Hoeflich2, E. Wolf3, R. Wanke1
1Institute of Veterinary Pathology, Ludwig-Maximilians-University

Munich, Munich, Germany, 2Leibniz Institute for Farm Animal Biology
(FBN), Institute of Genome Biology, Dummerstorf, Germany,
3Chair for Molecular Animal Breeding and Biotechnology,
Ludwig-Maximilians-University Munich, Munich, Germany
Background. Insulin-like growth factor I (IGF-I) is a major mediator of
GH-dependent postnatal growth processes in vivo. The GH/IGF system
is involved in pathogenetically relevant renal growth processes in diverse
chronic nephropathies. GH transgenic mice with permanently elevated
systemic levels of GH and IGF-I reproducibly develop renal and glomer-
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ular hypertrophy and subsequent progressive glomerulosclerosis, finally
leading to terminal renal failure.
Methods. To identify IGF-independent GH induced renal growth processes, three different genetically modified mouse lines and corresponding
wild-type controls were analyzed: (1) GH-transgenic mice (with consecutively elevated IGF-I levels), (2) IGF-binding protein 2 (IGFBP-2)-GH
double-transgenic mice (with reduced IGF-I bioavailability) and (3) IGFI deficient GH transgenic mice. Analyses included clinical, clinico-chemical, qualitative and quantitative morphological analyses of the kidneys.
Results. GH transgenic mice, IGF-I deficient GH transgenic mice and
IGFBP-2-GH double-transgenic mice developed glomerular hypertrophy, associated with glomerular mesangial and endothelial cell hyperplasia, podocyte hypertrophy, mesangial matrix expansion, glomerulosclerosis and proteinuria. GH transgenic mice with intact IGF-I signaling exhibited an extensive hyperplastic growth response of the proximal tubular
epithelium (PTE), as compared to controls. In contrast, the growth stimulatory effect of GH on the PTE was markedly reduced in IGF-I deficient
GH transgenic mice and IGFBP-2-GH double-transgenic mice.
Conclusions. IGF-I is not necessary for the development of GH excess induced glomerulosclerosis in GH transgenic mice. However, IGF-I is relevant for mediation of GH stimulated tubular growth.

SA-036
SKP2 cooperates with N-Ras or AKT to induce
liver tumor development in the mouse
D. Calvisi*1, S. Delogu2, A. Cigliano1, K. Utpatel1, 3, M. Sini1, T. Longerich4,
N. Waldburger4, S. Ribback1, F. Dombrowski1, X. Chen5, M. Evert1, 3
1Institute of Pathology, University Medicine, Greifswald, Germany,
2Department of Gynecology and Obstetrics, Ernst Moritz Arndt University,
Greifswald, Germany, 3Institute of Pathology, University of Regensburg,
Regensburg, Germany, 4Institute of Pathology, Ruprecht-Karls-University,
Heidelberg, Germany, 5Department of Bioengineering and Therapeutic
Sciences, University of California, San Francisco, United States

Background. Mounting evidence indicates that S-Phase Kinase-Associated Protein 2 (SKP2) is overexpressed in human hepatocellular carcinoma (HCC). However, the role of SKP2 in hepatocarcinogenesis remains
poorly delineated.
Methods. SKP2 pathway as well as MAPK-, AKT-, and beta-catenin pathway were investigated by western blot analysis and immunohistochemistry in human HCC, in cell lines of hepatocellular tumors as well as in
mice after combined hydrodynamic injection of the respective genes. The
effect of combined gene injection of SKP2 together with the other oncogenes was monitored in vivo.
Results. We found that forced overexpression of SKP2, N-RasV12 or deltaN90-beta-catenin alone as well as co-expression of SKP2 and deltaN90beta-catenin did not induce hepatic histological alterations. Overexpression of myr-AKT1 alone led to HCC development after long latency. In
contrast, co-expression of SKP2 with N-RasV12 or myr-AKT1 resulted
in early development of multiple hepatocellular tumors in all SKP2/NRasV12 and SKP2/myr-AKT1 mice. At the molecular level, preneoplastic
and neoplastic liver lesions from SKP2/N-RasV12 and SKP2/myr-AKT1
mice exhibited a strong induction of AKT/mTOR and Ras/MAPK pathways. Noticeably, the tumor suppressor proteins whose levels have been
shown to be downregulated by SKP2-dependent degradation in various
tumor types, including p27, p57, DUSP1, and Rassf1 A were not decreased
in liver lesions from SKP2/N-RasV12 and SKP2/myr-AKT1 mice. In human HCC specimens, nuclear translocation of SKP2 was associated with
activation of the AKT/mTOR and Ras/MAPK pathways, but not with beta-catenin mutations. In hepatoma cell lines, suppression of SKP2 activity by MLN4924 synergized with AKT and MAPK inhibitors to induce
growth restraint.
Conclusions. Altogether, the present data indicate that SKP2 cooperates
with N-Ras or Akt proto-oncogenes to promote hepatocarcinogenesis in
vivo.

NGS – from Genom to the Amplicon
SA-038
Detection of predictive gene rearrangements in lung
adenocarcinomas by next generation sequencing
N. Velizheva*1, M. Rechsteiner1, N. Valtcheva1, C. Fritz1, D. Zimmermann1,
M. Rössle2, B. Bode1, H. Moch1, A. Soltermann1, P. Wild1, V. Tischler1
1Institute of Surgical Pathology, University Hospital, Zurich, Switzerland,
2Cantonal Hospital Graubünden, Institute of Pathology, Chur, Switzerland

Background. Predictive testing of lung adenocarcinomas (ADCs) is crucial for therapy selection. Mutations in the Epidermal Growth Factor Receptor (EGFR) and gene rearrangements are routinely tested. Both rearrangements of Anaplastic Lymphoma Kinase (ALK) and ROS 1 are predictive for response to Crizotinib. Reflex genetic testing is time and tissue consuming. We aimed at the detection of clinically relevant gene mutations and gene rearrangements in a single assay using next generation
sequencing (NGS).
Methods. We retested 16 lung ADCs (eight ALK rearranged, eight ALK
non-rearranged, one ROS 1 rearranged, one with an in-frame deletion in
exon 19 of EGFR (p.E746_A750del) and two KRAS mutations in exon 2
(pG12 A), on the Ion Torrent Personal Genome Machine (PGM). The Ion
AmpliSeq RNA Fusion Lung Cancer Research panel detects ALK, ROS 1,
RET, NTKR1 fusion transcripts. The Ion AmpliSeq Colon and Lung Cancer panel detects mutations in 22 genes. Samples were either formalinfixed paraffin-embedded (FFPE, n = 13) or cytological cell blocks (n = 3).
DNA and RNA were isolated from two 0.6 mm FFPE cores or 20 μm cell
block sections. Both types of nucleic acids were quantified using a NanoDrop and Qubit 2.0 Fluorometer. DNA/RNA quality assays were performed with the Agilent 2100 Bioanalyzer. Samples were sequenced on a
318 chip using the Ion PGM system. Data obtained was analyzed by the
Ion Reporter Software 4.2.
Results. We show gDNA and RNA, isolated from FFPE tissue samples
and cell blocks, is sufficient for NGS-based assays. Obtained nucleic acids
achieved sufficient purity for Ion PGM sequencing. All samples with previously confirmed ALK and ROS 1 rearrangements were detected. Potentially two new ROS 1 rearrangements and one novel breakpoint for ROS 1
were identified. With 10 ng DNA as input one patient revealed a mutation in a single gene, namely TP53, whereas all other patients showed different combinations of gene mutations. Previously verified mutations in
KRAS and an in-frame deletion in exon 19 of EGFR were also confirmed
in corresponding samples.
Conclusions. Simultaneous NGS-based testing for predictive mutations
and gene rearrangements in lung ADCs is a promising technique that
saves time and tissue resources. It is of importance to further accurately analyze the big amount of data obtained. Well-annotated molecular,
clinical-pathological datasets as well as further validation of more cases
to determine the sensitivity and specificity of this approach are necessary.

SA-039
Targeted NGS of follow-up specimens from metastasized
colorectal carcinoma patients reveals mutation profiles with
intra-patient homogeneity and inter-patient heterogeneity
V. Kovaleva*1, 2, A.-L. Geißler1, 2, L. Lutz1, M. Werner1, 2, S. Lassmann1, 2
1Institute of Surgical Pathology, University Medical Center,
Freiburg, Germany, 2German Cancer Consortium (DKTK) and
German Cancer Research Center (DKFZ), Heidelberg, Germany

Background. This study applied targeted NGS to investigate mutation
profiles of matched primary tumors and their metastases (liver, lung)
from patients with colorectal carcinomas (CRC) in order to define the
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heterogeneity of current diagnostic predictive markers or potential novel therapeutic targets.
Methods. FFPE tissue specimens of 15 CRC patients, including matched
normal colonic epithelium (n = 15), primary CRC (n = 15) and metastatic sites (liver n = 19; lung n = 25) were subjected to microdissection and
DNA isolation (total n = 74). The DNA was quality controlled (QC-Kit,
Illumina) and profiled by tNGS of 48 genes (TruSeq Amplicon Cancer
Panel, Illumina, San Diego) on the miSeq platform. Sequencing data were
analyzed by the Variant Studio V2.2 (llumina) and the Integrative Genomics Viewer (IGV). Selected mutations were reexamined by Sanger
sequencing.
Results. The tNGS approach was successful for 74/74 (100 %) of tissue
specimens. NGS profiling revealed diagnostically relevant mutations in
KRAS (8 of 15 cases, 53 %) and NRAS (1 of 15 cases, 6 %). Thereof, NRAS
mutations were concordant between primary tumors and metastases,
while KRAS mutations were concordant between tumor sites in 7 cases
and discordant in 1 case (primary tumor and lung metastasis: mutated;
liver metastasis: wild type). In one of the 7 concordant KRAS (p.G12 A)
mutated cases, an additional PIK3CA (p.E542 K) mutation was detected. Furthermore, other variants most commonly detected in primary and
metastatic CRCs were located in APC, TP53, KDR, SMAD4 and FBXW7.
In 14/15 CRC patients there was at least one specific variant seen in primary tumor and all matched metastatic sites, however there was generally a low overlap of variants between all liver and all lung metastases. No
specific mutational signature was seen for synchronous vs metachronous
CRC metastases.
Conclusions. The tNGS profiling of matched progression FFPE tissue
specimens from CRC patients revealed an intra-patient overlap of the current diagnostic relevant RAS mutations, but showed inter-patient heterogeneity for numerous other genes tested. No liver- or lung- metastasis
specific mutational profile was identified. The data suggest robust testing
of clinic-pathological relevant RAS mutations in all types of tissue specimens from CRC patients.

SA-040
Whole genome sequencing combined with RNA-seq reveals
an unusual translocation resulting in a truncated variant of
fibronectin (FN1) in a case of phosphaturic mesenchymal
tumor, mixed connective tissue type (PMTMCT)
F. Haller*1, M. Bieg2, E.A. Moskalev1, A. Hartmann1, S. Wiemann3, A. Agaimy1
1Institute of Pathology, Friedrich-Alexander-University,

Erlangen-Nuremberg, Germany, 2German Cancer Research
Center (DKFZ), Division of Theoretical Bioinformatics, Heidelberg,
Germany, 3German Cancer Research Center (DKFZ), Division
Molecular Genome Analysis, Heidelberg, Germany
Background. Phosphaturic mesenchymal tumor, mixed connective tissue
type (PMTMCT) is a peculiar soft tissue neoplasm associated with characteristic oncogenic osteomalacia through elevated levels of FGF23 with
consecutive hypophosphatemia and hyperphosphaturia. Only recently, a recurrent translocation with fusions of the genes fibronectin (FN1)
and fibroblast growth factor receptor 1 (FGFR1) has been identified to
be present in ~60 % of PMTMCT. According to the structure of the involved genes, the predicted chimeric fusion protein potentially dimerizes
through the NH2-terminal FN1 part, which brings the COOH-terminal
FGFR1 part with the kinase domains in close proximity. In the remaining
40 % of PMTMCT, the genetic Background is unclear.
Methods. A patient with severe osteomalacia combined with hypophosphatemia and hyperphosphaturia was referred to our hospital. Elevated
FGF23 plasma levels were found, and oncogenic osteomalacia was diagnosed clinically. Clinical examination and CT scans revealed a 3 cm sized
well-circumscribed tumor in the left hand. The tumor was resected, and
FGF23 plasma levels as well as plasma and urine phosphate levels normalized within a week. Six months later, the patient is well with bone mineral
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density returning to normal levels. Histologically, the tumor was hypercellular spindled with a prominent extracellular hyaline grungy matrix,
and the diagnosis of PMTMCT was established. A combined approach of
whole genome sequencing and RNA-seq was employed to search for genetic fusion events.
Results. The recently described FN1-FGFR1 fusion was absent in this
case. However, a complex deletion-inversion involving the FN1 gene locus at chromosomal region 2q35 and an intergenic locus at chromosomal region at 2q32.2 was detected on the genomic level. On the RNA level,
highly abundant transcripts were present including the same breakpoint.
According to a stop codon in the intergenic sequence, the putative fusion
protein consisted of a truncated version of FN1 (exons 1–34) with only
few additional amino acids encoded by the intergenic sequence. Notably,
this truncated FN1 variant correlates to physiological FN1 transcription
variants that are only expressed during embryogenesis or wound healing.
Conclusions. Our finding highlights the role of FN1 in the tumorigenesis of PMTMCT, and provide an alternative genetic mechanism in cases
without the classical FN1-FGFR1 gene fusion.

SA-041
Experiences of targeted next generation
sequencing (tNGS) in routine diagnostics
L. Lutz*1, B. Kraczyk1, V. Kovaleva1, 2, M. Werner1, 2, S. Lassmann1, 2
1Institute of Surgical Pathology, University Medical Center,
Freiburg, Germany, 2German Cancer Consortium (DKTK) and
German Cancer Research Center (DKFZ), Heidelberg, Germany

Background. There is an urgent need for robust and timely workflow for
and enhanced awareness of molecular analyses in pathology. Here, experiences with a novel approach of targeted NGS in routine molecular pathology diagnostics at the University Medical Center Freiburg are presented.
Methods. Implementation of tNGS into routine diagnostics was in
10/2014 with an Illumina-based custom 8 gene panel (BRAF, EGFR,
ERBB2, KIT, K/NRAS, PIK3CA, PDGFRA). The tNGS apporach includes
microdissection of various FFPE tissue specimens, DNA isolation/quality
control (QC-Kit, Illumina), library preparation and final quality control
(Bioanalyzer). Processing is twice a week with batches of 8, 16 or 24 cases
and runs are on the miSeq (Illumina). Identification of variants is by Illumina VariantStudio Software V2.2 (i.e. read depth > 100; allele frequency > 10 %) and the Integrative Genomics Viewer (IGV). For insufficient
and/or poor QC (14/130, 10.8 %) DNA and/or unexpected tNGS findings,
Sanger sequencing was performed. Data presented is from two months
and includes data from 130 carcinomas, including 60 (46 %) NSCLCs, 43
(33 %) CRCs, 3 (2 %) GISTs and 12 (9 %) melanomas, 6 (4 %) bone marrows and each 1 (1 %) esophageal adenocarcinoma, small intestinal adenocarcinoma, AML, glioblastoma, struma and CUP.
Results. According to tissue specimen type (resections, mostly small biopsies) and available tumor cells, the mean DNA concentration was 94.3 ng/
μl ± 114.7 and the mean QC value was 2.3 ± 1.2. The mean turnaround
time was 9 days.
For NSCLC, 4/60 cases had < 10 % tumor cell content and of these 3/4
(75 %) as well as all other 56/60 NSCLC were successfully reported by
tNGS. NSCLCs showed mutations in EGFR in 8 % and in KRAS (requested in 14.5 % NSCLCs) in 5 % of cases. For CRCs, mutations in KRAS and
NRAS occurred in 49 % and 10 % of cases, respectively. One CRC exhibited a BRAF mutation and indicated acquired MSI. In GISTs, 100 % of cases showed single KIT mutations and thereof 1 GIST had a KIT dinucleotide mutation. Melanomas were mutated in 7/12 (70 %) cases, with typically p.V600E mutations (72 %), one case (14 %) with a NRAS mutation
and one case (14 %) with a dinucleotide BRAF.
Conclusions. A timely and robust tNGS approach using a custom design 8
gene panel was successfully implemented in routine diagnostics of the Institute of Surgical Pathology in Freiburg. This tNGS approach covers the current therapeutic options and key predictive markers for clinic-pathological
treatment decision from a wide spectrum of solid tumor tissue specimens.

SA-042
Comparison of custom designed gene panels for amplicon-based
massively parallel sequencing in routine diagnostics
C. Heydt*, H. Künstlinger, M.A. Ihle, J. Fassunke,
M. Odenthal, R. Büttner, S. Merkelbach-Bruse
Institute of Pathology, University Hospital, Cologne, Germany
Background. In molecular routine diagnostics, massively parallel sequencing of targeted custom panels is commonly used for sample analysis of cancer patients. Many companies offer services and platforms to
build and order custom designed panels. Custom panels are essential as
only specific genomic regions are of interest for targeted therapy. Illumina (San Diego, CA, USA), Thermo Fisher Scientific (Waltham, MA, USA)
and Qiagen (Hilden, Germany) are some of the leading companies in this
field. This study aims to evaluate and compare targeted custom panels and
library preparation protocols from Thermo Fisher Scientific and Qiagen.
Methods. A lung cancer, a melanoma and a colorectal cancer targeted
custom panel were designed with the Ion AmpliSeqTM Designer from
Thermo Fisher Scientific. Covering the same target regions, three analogous custom panels were also designed by Qiagen. The designs of the
three custom panels from each company as well as the sequencing results
were compared on formalin-fixed, paraffin-embedded (FFPE) material.
Additionally, the reagent costs for library preparation were compared.
Results. Differences in the in silico coverage as well as the number of amplicons of the designed custom panels were seen between the two companies. The number of amplicons and overlapping amplicons as well as the
in silico coverage were higher in the custom panels designed by Qiagen.
Data analysis revealed variations in the coverage depth between different sequenced amplicons, whereby some amplicons had a coverage below
200x being insufficient for diagnostic purposes. Again differences between
the two companies could be seen. The Qiagen panels showed less drop out
in the in silico coverage as well as the amplicon coverage.
Comparison of the library preparation costs illustrated that the reagents from Qiagen were less expensive than the reagents from Thermo
Fisher Scientific.
Conclusions. This study showed that the design of targeted custom panels varies between companies. Sequencing artefacts and coverages are dependent on the specific targeted custom panel and the costs can vary considerably between different companies. Thus, for routine diagnostics it is
important to choose those targeted custom panels that give the most reliable results at the lowest possible cost.

SA-043
Comprehensive profiling and identification of predictive
molecular markers for hepatocellular carcinoma
N. Waldburger1, V. Endris1, R. Penzel1, P. Schemmer2, K.H. Weiss3,
B. Straub1, T. Longerich1, P. Schirmacher1, S. Roessler*1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Department of General and Transplant Surgery, University
Hospital, Heidelberg, Germany, 3Department of Internal
Medicine IV, University Hospital, Heidelberg, Germany

Background. Despite monitoring of high-risk patients, hepatocellular carcinoma (HCC) is mostly diagnosed at advanced stages with limited therapeutic options and poor prognosis. The only approved systemic drug on
the market is the multi-kinase inhibitor Sorafenib but therapeutic results
are modest with an additional overall survival of 2-3 months. Unlike other tumor entities, predictive biomarkers and corresponding targeted therapy is still missing for HCC. This is mainly caused by the lack of biopsies
for molecular analysis of the tumor tissue. In this study, we aimed at identifying potentially druggable targets in HCC.
Methods. To establish predictive therapeutic biomarkers for HCC, we
performed comprehensive molecular profiling of HCC focusing on bio-

markers that have been established for other tumor entities (EGFR, BRAF,
KRAS, ALK, MET) or have been frequently found in other studies (CTNNB1, AXIN1, TP53). We tested a well characterized HCC cohort consisting of 127 human HCCs with comprehensive pathological and clinical data including survival. To find genetic changes we designed a gene
panel for next generation sequencing using Ion Torrent massive parallel
sequencing. In addition, we used a tissue microarray (TMA) for immunohistochemistry and chromogenic in situ hybridization (CISH) of the
same cohort to detect alterations on protein level and gene copy number.
Results. We identified in our HCC cohort the following somatic mutations: CTNNB1, TP53, AXIN1, MET, CDKN2 A, ARID2/1 A, SMAD4/2,
PIK3CA, HNF1 A, NFE2L2 and PTEN. Mutations in MET occurred in 8
cases (6.3 %) and to our knowledge have not been described in HCC before (cosmic database). On protein level 20 cases showed MET overexpression suggesting that MET overexpression may partially result from
epigenetic deregulation. Furthermore, 3 % of the HCCs exhibited an amplification of CCND1 (cyclin D1) and its neighbor FGF19 on the 11q13.3
amplicon suggesting that CCND1 and FGF19 might be potential drug
targets in HCC.
Conclusions. In this comprehensive HCC profiling study, we could confirm existing gene alterations and proposed potential drug targets of HCC
including CCND1 and FGF19. In addition, we detected for the first time
MET mutations in 6.3 % of liver carcinomas and thus, identified MET as
potential therapeutic target.

Actual Habilitations I
FR-060
Identification and characterization of tumour suppressive
genes with epigenetic inactivation in human lung cancer
Y. Chen*
Institute of Pathology, Friedrich-Schiller-University, Jena, Germany
Background. Lung cancer is the leading cause of cancer-related death
worldwide. Molecular events like activation of oncogenes and inactivation
of tumour suppressor genes (TSG) occur before lung cancer become clinically evident. Here we described the identification and characterization
of a novel lung cancer-associated gene HOPX, and desmosomal proteins.
Methods. Homeobox gene HOPX was initially identified when we conducted the SSH technique to compare gene expression profile between
normal human bronchial epithelia cells (HBEC) and a non-small cell lung
cancer (NSCLC) cell line H2170. In the SSH library enriched for genes
which were upregulated in HBEC, we found some desmosomal proteins
such as desmocollins, desmogleins and desmoplakin. The functional role
of the proteins was analyzed, and the mechanisms through which they act
as TSG were explored. Additionally, their clinical relevance was evaluated.
Results. We found overexpression of these target genes remarkably reduced the growth rate and ability of colony formation in soft agar, and
inhibited tumour cell mobility in vitro, and moreover, HOPX suppressed
the tumorigenicity of the cells in nude mice. Investigation of mechanisms of TSGs revealed that HOPX exerts its tumour suppressive function through activation of oncogene RAS-induced cellular senescence and
inhibition of Akt pathway, DSC3 is regulated by p53 and suppresses tumour cell growth by inhibition of EGFR/ERK pathway, and DSP restrains
NSCLC cell growth by suppression of Wnt/beta-catenin signalling and induction of apoptosis in lung cancer cells. Additionally, HOPX protein expression as well as HOPX DNA methylation status is significantly associated with lung adenocarcinoma, DSC1 is related to tumour differentiation, and reduced expression of DSC1 and DSC3 is significantly correlated with poor clinical outcome.
Conclusions. Our data suggest that HOPX, DSC3 and DSP are TSGs, exerting their growth inhibitory effects through different signal pathways.
Additionally, they may have potential clinical application for tumour diDer Pathologe · Supplement 1 · 2015
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agnosis and prognosis. For the future study, it would be interesting to find
out how overexpression of these tumour suppressors could activate the
pathways and whether these pathways in vivo are still active.

FR-075
New biomarkers for diagnosis and therapy
of non-small cell lung cancer
G. Kayser*1, 2
1Institute of Surgical Pathology, Department of Pathology,
University Medical Center FReiburg, Freiburg, Germany, 2Institute
of Pathology, University Medical Center, Freiburg, Germany

Background. Lung cancer is the leading cause of death among malignant
diseases. With almost 140 newly diagnosed lung cancer patients daily in
Germany alone and a 5-year survival rate of 5–16 % it constitutes also a
major health burden. Understanding its biology and upon that development of new diagnostic and therapeutic tools are thus pivotal elements in
the fight against lung cancer. In this context, precise subtyping of nonsmall cell lung cancer gains increasing importance for therapeutic decision making and cancer metabolism, as well as cancer immunology may
offer new therapeutic strategies and targets.
Methods. Tissue multi arrays (TMAs) of 265 non-small cell lung cancer (NSCLC) patients were constructed. For diagnostic reevaluation we
developed a simultaneous 6-antibody staining with the aim for accurate
and tissue sparing diagnosis in NSCLC. Further, we analyzed metabolic
changes investigating several enzymes involved in carbohydrate metabolism. Additionally we characterized the regulatory and cytotoxic lymphocytic infiltrate.
Results. Using our multi-IHC assay it was possible to not only accurately distinguish the main subtypes of NSCLC, i. e. adenocarcinoma (AC),
squamous cell carcinoma (SCC), large cell neuroendocrine carcinoma
(LCNEC) and NSCLC NOS, but we could also demonstrate that these
NSCLC subentities do have significantly different overall survival times.
Despite controversial results in the international literature, our characterization of the lymphocytic infiltrate clearly showed that large amounts of
stromal T-lymphocytes are of benefit for the patient. Analyzing metabolic enzymes in NSCLC, we observed that AC and SCC have distinct different enzyme fittings. These may be due to different hypoxic states and different influences of TP53 mutations.
Conclusions. Precise subtyping of NSCLC, especially in small biopsies is
pivotal for further oncological treatment. Our multi-IHC assay can aid
to fulfill this task in a rigorous tissue sparing manner. Further, we could
show that the different NSCLC subtypes have different metabolic enzyme
fittings and induce different immunologic host defenses. This further supports the fact that different morphologies are connected to different biological behavior and therefore need different therapeutic strategies.

FR-061
Diagnosis, Prognosis, and Prediction of Pulmonary
Adenocarcinomas. Impact of Morphology and Molecular Pathology
A. Warth*
Institute of Pathology, University Hospital, Heidelberg, Germany
Background. Tumor diagnostics are based on histomorphology, immunohistochemistry, and molecular analysis of mutations, translocations,
and amplifications. Respective findings are of diagnostic, prognostic and/
or predictive value. In recent decades only histomorphology was used to
classify lung cancer as either small (SCLC) or non-small cell lung cancer
(NSCLC), although NSCLC was further subdivided in different entities.
However, since no specific therapy options were available classification of
specific subtypes was clinically not meaningful. This changed fundamentally with the discovery of specific molecular alterations in adenocarcino-
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mas (ADC), e.g. mutations in KRAS, EGFR, and BRAF or translocations
of the ALK gene locus, which now form the basis of targeted therapies and
lead to a significantly improved patient outcome.
Methods. We systematically assessed the diagnostic, prognostic, and predictive value of imaging, morphological, immunohistochemical, and molecular characteristics as well as their interplay with each other in a large
ADC cohort with available clinical data including overall (OS), disease
specific (DSS), and disease free survival (DFS).
Results. We defined specific and sensitive diagnostic markers/marker
panels and optimized diagnostic test algorithms for predictive biomarker assessment. Next, we demonstrated that the semi-quantitative assessment of ADC growth patterns is a stage independent predictor of OS,
DSS, and DFS and is reproducibly applicable in the routine setting. Specific histomorphological characteristics correlate with computed tomography imaging features and thus allow for an improved interdisciplinary classification, especially in the preoperative or the palliative setting.
Moreover, specific molecular characteristics, for example BRAF mutations, but also the proliferation index (Ki-67) were identified as clinically relevant prognosticators.
Conclusions. Comprehensive clinical, morphological, immunohistochemical, and molecular assessment of pulmonary adenocarcinomas allows for an optimized patient stratification. Respective algorithms now
form the backbone of the new multidisciplinary lung cancer WHO Classification 2015.

FR-066
Signal transduction, cell hierarchies and epigenetic
processes in the transformed intestinal epithelium
M. Morkel*
Institute of Pathology, University Hospital Charité, Berlin, Germany
Background. Cancer cell genomes contain numerous genetic and epigenetic aberrations that collectively alter cell fate decisions, such as choices between stemness, proliferation, multiple routes of differentiation and apoptosis. In colon cancer, recurring mutations deregulate key signalling pathways that control tissue homeostasis, i.e. the Wnt/beta-catenin, the Mitogen-activated protein kinase (MAPK), the Phosphatidylinositol-3-kinase
(PI3 K) and other pathways.
Methods. To dissect contributions of individual oncogenes to intestinal
cancer development, we have established a series of transgenic mice that
can be induced to express oncogenic forms of beta-catenin (gene symbol
CTNNB1), KRAS, BRAF, PIK3CA and combinations thereof by tetracycline-mediated transgene activation.
Results. Our analyses show that short-term induction of individual oncogenes in vivo and in organotypic minigut cultures results in distinct
changes of gene activities and of cellular hierarchies that are reminiscent
of specific premalignant tumors. For instance, transgenic activation of oncogenic CTNNB1 results in the establishment of gene expression patterns
of adenomatous polyps, and an expansion of cells with stem cell character.
Furthermore, activation of Wnt/beta-catenin signals leads to the formation of a specific genome-wide epigenetic pattern that is partly conserved
between mice and humans. In contrast, transgenic activation of oncogenic BRAF leads to MAPK pathway activation, serration of the intestinal epithelium, but also to a strong reduction of the intestinal stem cell pool.
Conclusions. In summary, our mouse and organoid models reveal novel roles that individual oncogenes play during intestinal tumor initiation
and progression. Our focus on signalling networks and cell hierarchies
allows to expose novel interactions between oncogene activities, (cancer)
cell fate decisions and targeted therapies.

FR-071
Analysis of promoter methylation status in colorectal cancer
M. Bihl*
Institute of Pathology, Molecular Pathology, Basel, Switzerland
Background. The promoter methylation status of some genes has been
widely investigated as a prognostic marker in clinical studies. A quantitative approach was possible; however, two different PCRs with different primer sets were needed to gain insights into quantitative information. Our aim was to establish a stable quantitative method, which is independent from the experimental conditions and allows us to measure the
amount of several methylated CpG motifs of a given gene.
Methods. 432 colorectal cancer biopsies and corresponding non neoplastic tissue were bisulfite treated and amplified with primers selected in CpG
rich regions avoiding the presence of CpG within the primer sequence itself. Quantification of methylation was performed by calculating the mean
of the percentage of each CpG measurement by pyrosequencing.
Results. We established a new quantitative method for measuring the
promoter methylation status of the five CIMP-related genes CRABP1,
MLH1, p16INK4a, CACNA1G, and NEUROG1 as well as for MGMT.
Our method differs from other methods previously described in the literature that were done mainly by methyl specific primers (MPS). This was
achieved by a unique primer set, located in the CpG rich promoter region that amplifies both methylated and unmethylated DNA. Our new designed primers surround a region containing at least 4 CpG sites. Following aspects of our method versus other methods will be discussed: – location and specificity of the primer; – calculation of the percentage of methylation; – amplification dependent effect (number of PCR cycles) on the
percentage of methylation; – detection range of the percentage of methylation; – possible application for clinical studies or routine diagnostic.
Conclusions. We achieved to establish an innovative method, which allows measuring quantitatively the methylation status of a given gene. This
method is now integrated in our routine diagnostic for the MGMT promoter methylation status in brain tumors.

lysis, de novo lipogenesis, beta-oxidation and cholesterol synthesis. Proliferative activity (Ki-67 index) was 2-fold higher in human CCF than in
extrafocal tissue.
In the transplantation model of a low number of islets, the diabetic
mice remained hyperglycemic. As a result, local hyperinsulinism and simultaneous hyperglycemia was obtained at the downstream level of engrafted islets in peripheral portal vein branches. As early as after 1 week,
hepatocytes at the downstream region of the transplants reveal clear cell
morphology, which corresponds to an increased storage of glycogen and
lipids. After 4 weeks, glycogen storing acini expand and reveal an increased proliferative activity compared to extrafocal liver tissue.
The high degree of similarity between human sporadic CCF and preneoplastic lesions from experimental models of hepatocarcinogenesis suggests a low-grade dysplastic nature of these lesions also in humans. Also,
morphological alterations of murine CCF after intraportal pancreatic islet transplantation resemble preneoplastic liver lesions of other hepatocarcinogenesis models. The islet transplantation model is applicable to the
mouse and constitutes the basis for future knockout models and long time experiments of hepatocarcinogenesis.

FR-068
Morphology of Immunodysregulation as
Predictor of Lymph Node Metastasis?
(siehe Abstract FR-031)

FR-069
The Nucleoporin Nup155 regulates p53 target
gene expression at the level of translation
K. Holzer*1, A. Ori2, J. Winkler1, E. Eiteneuer1, A. Cooke2,
P. Schirmacher1, M. Beck2, S. Singer1, 2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2European Molecular Biology Laboratory, Heidelberg, Germany

FR-067
The PI3 K/AKT/mTOR pathway in clear cell foci of altered hepatocytes
in humans and in the islet transplantation model in diabetic mice
S. Ribback*1, D. Calvisi1, A. Cigliano1, A. Hensel1, J. Sonke1,
V. Sailer1, 2, C.-D. Heidecke3, M. Birth4, F. Dombrowski1
1Institute of Pathology, University Medicine, Greifswald, Germany, 2Institute
of Pathology, University Hospital, Bonn, Germany, 3Surgical Hospital and
Polyclinic, University Hospital, Greifswald, Germany, 4Klinik und Poliklinik
für Chirurgie, Helios-Hanseklinikum Stralsund, Stralsund, Germany

Background. Activation of the AKT/mTOR pathway and the lipogenic
phenotype occurs both in a rat model of insulin-induced hepatocarcinogenesis and human hepatocellular carcinoma (HCC). In the rat model,
activation of these pathways is evident in early preneoplastic lesions, i.e.
clear cell foci (CCF) of altered hepatocytes. In this study, we describe human sporadic CCF in the non-cirrhotic liver and determine molecular and
metabolic alterations. For prospective gene expression considerations, we
implemented the intraportal islet transplantation model in the mouse.
A collection of 262 human liver specimens was investigated. Regarding the mouse model, 40 diabetic C57Bl/6 J and 40 non-diabetic mice received an intraportal transplantation of 70 pancreatic islets into the liver
(1 or 4 weeks). Control groups remained without transplantation. Liver
tissue was examined using histological, enzyme- and immunohistochemical, electron microscopic and molecular methods.
Human CCF occurred in ~33 % of non-cirrhotic livers. They store
masses of glycogen in their cytoplasm, largely due to reduced activity of
glucose-6-phosphatase. Hepatocytes in CCF reveal an upregulation of the
AKT/mTOR pathway and the insulin receptor, and of enzymes of glyco-

Background. The nuclear pore complex (NPC) consists of multiple copies of ~30 different nucleoporins (Nups) and represents the only transport
gate between the cytoplasm and the nucleoplasm. Emerging evidence indicates that Nups can modulate cancer-relevant signalling pathways on
different levels in a transport-dependent and -independent manner. Here,
we investigated how Nup155 is linked to the p53-pathway.
Methods. The impact of siRNA-mediated Nup155 knockdown on p53
target gene expression was investigated in different cell lines on protein
level by using quantitative mass spectrometry and immunoblotting. The
corresponding mRNA levels were analyzed by using qRT-PCR. Subsequent mechanistic analyses included protein half-life experiments as well
as subcellular and polysome fractionation, among others.
Results. Depletion of Nup155 in HepG2 cells (p53 wild-type) by RNAi
was followed by a significantly reduced p21 protein accumulation upon
Nutlin-treatment while the induction of other p53 targets (e.g. bax and 143-3 sigma) remained unaffected. Importantly, knockdown of other Nups
within the same subcomplex such as Nup35 and Nup93 did not affect p21
induction. A selective impact of Nup155 knockdown on p21 protein accumulation was also observed in Hep3B-4Bv and in a cell line expressing p21
from a tet-sensitive cDNA construct (“tet off”). Interestingly, p21 mRNA
induction was not significantly affected in these cells.
Cycloheximide chase experiments did not indicate obvious changes of
p21 protein half-life upon Nup155 depletion nor was p21 mRNA export
significantly altered. However, an increased subpolysome/polysome p21
mRNA-ratio in the absence of Nup155 suggested a translational regulation. RNAi screening revealed that knockdown of the “putative t-RNA
methyltransferase 7” (TRMT7) recapitulates the effects on p21 induction
as observed for Nup155 depletion.
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Conclusions. Our data suggest that Nup155 regulates the p53 target p21 at
the level of translation (potentially through TRMT7), which may represent a novel aspect in p53 target gene regulation by NPC components.

FR-064
Development of DNA Methylation Biomarkers for the
Personalized Clinical Management of Malignant Diseases
D. Dietrich*
Institute of Pathology, University Hospital, Bonn, Germany
Background. Aberrant DNA methylation is a hallmark of cancers and
represents a rich source of cancer biomarkers. Biomarkers allow estimation of the risk of developing cancer; help to diagnose a tumor, ideally at
an early stage when cure is still possible; and aid in monitoring disease
progression. Furthermore, they hold the potential to predict the outcome
and the response to therapy.
Computed tomography (CT) for early detection of lung cancer has
been shown to decrease mortality, and as a result CT might turn into an
accepted method for lung cancer screening. However, CT screening is a
sensitive but less specific procedure causing many false positive results.
The clinical course of prostate cancer in many patients is usually less
aggressive making the question of appropriate treatment one of great significance. Many patients require either no or delayed therapy, while other patients would die from the disease without radical treatment. PITX2
methylation has been shown to be a strong prognostic biomarker in prostate cancer.
Methods. In this study, SHOX2 methylation was developed as a biomarker for detecting lung cancer in bronchial aspirates and in plasma. Furthermore, a prognostic microarray and a qPCR assay for prostate cancer based
on PITX2 methylation has been developed and validated.
Results. SHOX2 testing allowed for the specific identification of lung cancer in bronchial aspirates and plasma. PITX2 testing added significant
prognostic information to the Gleason score, T stage, and surgical margins. The performance was particularly high in patients at intermediate
risk (Gleason 7) where the question of an appropriate treatment is of particular interest.
Conclusions. The SHOX2 test might be of use in the evaluation of the CT
result and for further treatment decisions and therefore might help to improve lung cancer screening. Furthermore, the test might allow monitoring the progression of the disease.
The developed PITX2 assays could help to determine whether a prostate cancer patient might benefit from adjuvant treatment after radical
prostatectomy. Furthermore, the analysis of biopsies might help to identify patients who are likely to benefit from an active surveillance program
rather than from a radical treatment. The problem of overtreatment might
therefore be reduced.

Actual Habilitations II
FR-072
Identification and functional characterization of
novel Biomarkers in Renal Cell Carcinoma
S. Macher-Göppinger*1, 2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Clinical Cooperation Unit Molecular Tumor Pathology, German
Cancer Research Center (DKFZ), Heidelberg, Germany

Background. Surgical and systemic therapy as well as knowledge of the
genetic Background of renal cell carcinoma (RCC) have dramatically
evolved in the last 10 years. In contrast, classification is carried out ac-
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cording to morphological criteria, and therapy decision is mainly based
on grading and staging. Therefore, the establishment of relevant prognostic and predictive biomarkers is urgently needed for reliable identification of patients with high risk for relapse and stratification for targeted
therapies. Since resistance to cell death is one of the most important features of chemo- and radioresistant RCCs, apoptosis-related proteins are
promising candidates for functionally relevant biomarkers as well as novel therapy targets.
Methods. Histology, Immunohistochemistry, Tissue-Micro-Arrays,
FISH, sequencing, functional cell-based assays, FACS, transfection of
plasmid DNA and siRNA, and viral transduction.
Results. Protein expression analyses by immunohistochemistry on a tissue-micro-array containing tumor samples of over 900 patients demonstrated that proteins participating in apoptotic signaling pathways are heterogeneously expressed in renal cell carcinomas. DcR3, a soluble protein
that binds to and inactivates the death ligand CD95 L, was frequently
overexpressed in RCCs and serum levels were significantly elevated in patients with advanced RCCs. DcR3 expression in tissue samples correlated negatively with disease-specific survival, and multivariate Cox regression analysis identified DcR3 expression as a robust independent negative prognostic factor. Moreover, RCCs are notorious for being resistant
to death ligand-induced apoptosis, which may explain the finding that
pro-apoptotic death ligand receptors are expressed on RCCs with aggressive phenotype and associated with worse disease-specific survival. However, co-treatment of RCC cell lines with TRAIL and a protein synthesis
inhibitor removed the anti-apoptotic block and re-sensitized RCC cells to
TRAIL-induced cytotoxicity. Hypoxia-inducible BNIP3 is known to influence autophagy and apoptosis and high cytoplasmatic Bnip3 expression was associated with aggressive disease. Furthermore cell culture experiments indicate that BNIP3 has cytoprotective effects.
Conclusions. Our findings demonstrate that assessment of apoptosis-regulating proteins, especially death ligand/death receptor expression offers
valuable prognostic information in patients with RCCs. Furthermore,
promising target structures for new therapeutic approaches in RCCs are
revealed.

FR-074
The role of the recurrent ERG gene fusion in prostate cancer
M. Braun*
Institute of Pathology, University Hospital, Bonn, Germany
Background. Prostate cancer is one of the most common carcinomas in
the western world and second lead cause for cancer related mortality in
men after lung cancer. The detection of the recurrent ERG rearrangement
in approximately fifty percent of prostate cancer patients was thought to
be a paradigm shift in the molecular understanding and classification of
the disease. We studied the role of the ERG rearrangement in prostate
cancer and its potential implication for clinical purposes.
Methods. Comprehensive analysis via immunohistochemistry and Fluorescence in-situ Hybridization of large and clinically well characterized
prostate cancer cohorts applying TMA technology. In-vitro studies using
prostate cancer cell lines. SNP analysis of various malignancies, including prostate cancer.
Results. We were the first to show that the gene fusion involving TMPRSS 2 and ERG is specific to prostate cancer and does not occur in any
other human malignancy. Further, we demonstrated that the ERG rearrangement and other ETS gene fusions are clonal events in the progression
of the disease, while other molecular features alter. We also found evidence
for the vast heterogeneity in the reported frequency of the gene fusion.
Conclusions. The detection of the ERG rearrangement was important for
the molecular understanding of the disease and the general insight into
gene fusions in cancer, yet so far did not turn out to be of prognostic or
therapeutic value. Still, as a prostate cancer specific event, the ERG rearrangement proved to have a diagnostic value in certain diagnostic settings.

FR-062
Epstein-Barr virus-positive diffuse large B-cell lymphoma
in elderly patients is rare in Western populations
S. Höller*
Institute of Pathology, University Hospital, Basel, Switzerland
Background. Diffuse large B-cell lymphoma is the most frequent lymphoma type and is known to be associated with different immunosuppressive
activity, such as HIV infection. In the Asian population, 10 % of elderly
DLBCL patients (> 50 years) were found to be positive for Epstein-Barr
virus (EBV) without any known immunodeficiency or prior lymphoma,
probably resulting from senescence of the immune system. Based on these
data (mainly from Korea and Japan), a new provisional entity in the WHO
classification of tumors of hematopoietic and lymphoid tissues was created, but with little data for Western countries.
Methods. Here we aimed to determine the incidence of this lymphoma
type in a western population (Swiss, Austria, Italy) using a tissue microarray approach.
Results. We identified 8 out of 258 diffuse large B-cell lymphoma cases
fulfilling the World Health Organization criteria of an Epstein-Barr viruspositive diffuse large B-cell lymphoma of the elderly, suggesting an incidence of 3.1 % in a European population. The median patient age was 65
years. The highest diagnostic sensitivity was only achieved by EBER in situ
hybridization. No correlation between Epstein-Barr virus status and outcome was noted except in latency type 3 lymphomas, which had a very
poor survival. However, only two cases were of this latency type but died
rapidly after diagnosis.
Morphologically 67 % of Epstein-Barr virus-positive cases showed the
presence of necrosis and 50 % expressed the activation marker CD30. However, no morphological or immunohistochemical features reliably distinguished all Epstein-Barr virus-positive diffuse large B-cell lymphoma
cases.
Conclusions. This is the first study on a European population showing
that the incidence of EBV-positive DLBCL in elderly patients is considerably lower than initially expected, namely 3.1 %, and differs from the Asian
studies in that there is no correlation with clinical outcome other than latency type 3 DLBCL having a very poor prognosis. Based on these data it
remains to be determined, if the provisional entity of EBV positive DLBCL of the elderly will be integrated into the next WHO classification of Bcell neoplasias as a regular entity.

FR-063
Expression of regulatory microRNA in BCR-ABL-negative
myeloproliferative neoplasms and myelodysplastic syndromes
K. Hussein*
Institute of Pathology, Hannover Medical School, Hannover, Germany
Background. Myeloproliferative neoplasms (MPN), myelodysplastic/myeloproliferative neoplasms (MDS/MPN) and myelodysplastic syndromes
(MDS) are haematological stem cell diseases with different risks to progress to prognostic unfavorable blastic transformation and/or bone marrow fibrosis.
MicroRNAs are short non-coding RNA molecules which regulate protein expression by semi-complementary binding to mRNAs, thereby inhibiting the translation process. Due to semi-complementary binding, one
microRNA can target several different mRNAs. Before the start of this research field on these myeloid neoplasms in 2007, the pathobiology of aberrant microRNA expression profiles in bone marrow cells from MPN,
MDS/MPN and MDS was unknown. Here, a summary of our own basic
research contributions to the better understanding of the molecular pathology of microRNA expression is provided.

Methods. This research work is based on the real-time expression analysis of microRNAs from bone marrow biopsies from patients who suffer
from different types of MPN, MDS/MPN and MDS.
Results. Aberrantly enlarged megakaryocytes in BCR-ABL-negative
MPN have a deregulated microRNA expression profile, e.g. increased expression of miR-146b in megakaryocytes from primary myelofibrosis. The
expression of monopoiesis- and granulopoiesis-associated microRNAs
(miR-10a, miR-17-5p, miR-155, miR-223 and miR-424) do not discriminate between the two major types of MDS/MPN (chronic myelomonocytic leukaemia versus atypical chronic myeloid leukaemia).
MDS with del(5q) show increased expression levels of chromosome
19q encoded miR-150. The microRNA profile in MDS with different
chromosomal defects (del(5q), + 8, -7) is not related to aberrant expression of chromosome 5, 8 and 7 encoded microRNAs.
Conclusions. One basis of aberrant proliferation of neoplastic myeloid
cells is a shift of the microRNA expression profile. Related to the semicomplementary microRNA/mRNA binding this shift of the profile indicates that microRNAs do not lead to an on/off switch but modulate the
target protein expression which finally contributes to aberrant cell homeostasis in MPN, MDS/MPN and MDS.

FR-065
Scientific and theoretical basics of a research-orientated tissue bank
E. Herpel*
Institute of Pathology, University Hospital, Heidelberg, Germany
Background. The requirements for research tissue banks are extensive,
complex and include structural activities, ethical and legal frameworks,
a project and quality management including appropriate actions to tissue quality control.
Methods. The structural and scientific elements of the tissue bank of the
NCT based on the application forms, the project database, the assessment
protocols and tracking method were analyzed and investigated. The aim
was to obtain informations on a sustainable establishment of a research
tissue bank that can be transmitted in a modified form to other academic
and non-academic research tissue banks and can serve as a basis for planning. Therefore all projects (n = 1170) from 2005 until July 2013 were taken into consideration.
Results. High-quality tissue samples and corresponding data can only be
generated if a research tissue bank has an interdisciplinary structure. Due
to ethical, legal and social issues analyzes have shown that providing only anonymized samples is not practicable: It is recommended that pseudonymized samples and data should be used under the condition that sufficient structural measures are given for protection of the respective donors. The development of a structured quality management system is one
of the biggest challenges. Analyses of NCT tissue bank showed that an
evaluation by an external and independent body should be pursued and
e.g. accreditation should be done. One of the most essential quality elements of a tissue bank is providing high quality tissue under the regard of
the specific needs of the individual research project. Another important
element is to provide a structured project handling including a standardized tracking. Because biobank networks will in future have an impact on
research, it is necessary to have close networking and intensive cooperation with other biobanks.
Conclusions. The availability of human tissue samples is limited for most
research tissue banks due to several reasons. Therefore, a research tissue
bank should not only focus on the pure collection of tissues samples. It
should however provide a structured and transparent project management, act as a method and technology platform under the regard of ethical and legal aspects for being able to act as a high efficient platform to
support as many research projects as possible.
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FR-070
Lipid droplet-associated proteins in steatosis,
steatohepatitis and malignant transformation
B.K. Straub*
Institute of Pathology, University Hospital, Heidelberg, Germany
Background. Hepatocellular steatosis due alcohol, metabolic syndrome,
drugs or chronic hepatitis C account for the most frequent liver diseases in western countries and may progress to steatohepatitis, liver cirrhosis and give rise to hepatocellular carcinoma (HCC). Lipid droplets (LDs)
consist of a triacylglyceride (TAG)-rich core, in which amphiphilic proteins of the PAT-family with its members perilipin, adipophilin, TIP47,
S 3-12 and MLDP (perilipins 1-5) insert, that essentially regulate LD-formation, -maintenance and -degradation. Lack of perilipin inhibits obesity in mice, lack of adipophilin or TIP47 inhibits the evolution of diet-induced fatty liver.
Methods. Protein biochemical, molecular biological and microscopic
techniques were used.
Results. PAT-proteins are timely and spatially expressed in liver with respect to cell types, liver zones, LD-size and during progression of liver disease. Perilipin, originally thought to be adipocyte-specific, was expressed
de novo in human steatosis of different etiologies. Protein amount of perilipin and adipophilin, but not TIP47, correlated with the TAG-amount.
To analyse the dynamics of steatogenesis, we established long-term cell
culture models. Together with about over 200 biopsies with acute and
chronic liver diseases, we could demonstrate that PAT-proteins are sequentially recruited to LDs and regulated via PPARs, alternative splicing,
LD-fusion and lipolysis. As LDs are dissolved during routine processing of FFPE-material, immunohistochemical staining of PAT-proteins is
a valuable diagnostic tool in diseases associated with LD-accumulation.
TIP47 and MLDP mark small, newly formed LDs in acute microvesicular
steatosis, adipophilin represents a robust general LD-marker in near-all
cell types, and perilipin is important for the long-term storage of LDs in
macrovesicular steatosis, but absent in acute steatosis. During malignant
transformation, as analysed in over 1000 human tumors, an increased
formation of small LDs together with upregulation of adipophilin, TIP47
and MLDP is observed, according to a lipogenic phenotype/ Warburg-effect. Adipophilin correlates positively with the proliferation rate, as demonstrated in HCC. Downregulation of adipophilin and/or TIP47 leads to
fewer, larger LDs, reduced TAG-amount and upregulation of MLDP and
perilipin, as well a reduced vitality.
Conclusions. In summary, PAT-proteins are differentially expressed in
steatosis, steatohepatitis and HCC and represent interesting diagnostic
and therapeutic targets.

FR-073
The innovation role of fallopian tube pathology in
serous boderline ovarian tumors development
A. Asaturova*, L. Ezhova, N. Zharkov, E. Kogan
Research Center for Obstetrics, Gynecology and Perinatology,
Pathology, Moscow, Russian Federation
Background. Currently, serous tubal intraepithelial carcinoma is supposed to be a precursor for high-grade serous ovarian carcinoma. Thus,
fallopian tube (FT) epithelium is also can be supposed to take part in serous borderline ovarian tumors development. The purpose of our investigation is to determine the significance criteria for papillary hyperplasia
of fallopian tube (PTH) and to identify pathogenetic link between PTH
and SBOT.
Methods. We investigated 59 FT (39 FT from patients with serous borderline tumors and 20 as a control group. FT from investigated group
were subdivided into FT accepted in prospective period (PP) (using SEEFIM protocol), n = 19) and FT from retrospective period (RP), n = 20. Fif-

32 |

Der Pathologe · Supplement 1 · 2015

teen FT were studied immunohistochemically with Ki-67 and p53. Statistical analysis was performed using the Mann-Whitney test and chi-square.
Results. The average percentage of slices containing papillae ranged from
90.9 %(RP) to 97.3 (PP), 44.4 % – in the control group (p < 0.05). The average number of papillae in FT was 11.9 (RP) – 20.9 (PP) and 3.6 in the
control group (p < 0.01). The average number of slices containing papillae ranged from 1,1 (RP) to 7,0 (PP) and was 1.2 in the control group
(p < 0.05). Proliferation of the FT epithelium was registered in 47 (RP)83 (PP)% and was 47 % in control group (p > 0.05). Complex architecture of endosalpinx plicae was shown in 0 (RP) to 42 % (PP) of FT (0 % in
the control group, p < 0.05); inflammation were shown in 16 %(RP)-57 %
(PP), 0 % in the control group (p < 0.05). Papillary outgrowth were shown
in 65 % (RP)-100 % (PP)and in 24 % in control group (p < 0.05). Psammoma bodies were registered in 21 (RP)-34 (PP) FT and in 0 % FT from control group (p < 0.01). We revealed no STIC and serous tubal intraepithelial lesions (STIL) and 1 p53-signature.
Conclusions. We found a statistical significance between the development
of PTH and SBOT. We also propose an algorithm for PHT diagnosis, including the use of “criteria for first-line” (the presence of psammoma bodies and small papillae presence in the lumen of FT) and “criteria for second-line” (the formation of papillary outgrowths and complex architecture of endosalpinx plicae). We recommend to verify PTH with 1 criteria
from first-line and 2 criteria from second line presence or 2 criteria from
first-line presence. The results of our immunohistochemical studies have
shown that STIC and STIL are not supposed to be precursors for SBOT,
while p53-signature can be a pathogenetic stage either in SBOT or in highgrade serous carcinoma.

Vorträge Doktorandenpreis der DGP
FR-076
MED15 overexpression in CRPC arises via activation
of the PI3 K/AKT/mTOR pathway
A. Offermann*1, Z. Shaikhibrahim1, M. Braun1, I. Syring1, 2, W. Vogel1,
C. Ruiz3, T. Zellweger4, C. Rentsch5, L. Bubendorf3, S. Perner1
1Institute of Pathology, University Hospital, Bonn, Germany,
2Department of Urology, University Medical Center, Bonn, Germany,
3Institute of Pathology, University Hospital, Basel, Switzerland,
4Department of Urology, St. Clara Hospital, Basel, Switzerland,
5Department of Urology, University Hospital, Basel, Switzerland

Background. Androgen deprivation therapy (ADT) is the main therapeutic option for men with advanced prostate cancer (PCa). After initial regression, most tumors develop into castration-resistant PCa (CRPC). Previously, we found the Mediator complex subunit MED15 to be overexpressed at high frequency in CRPC and to correlate with clinical outcome.
We observed that MED15 is implicated in TGFß signaling, a pathway involved in CRPC and linked to PI3 K signaling. Therefore, we investigated
whether MED15 is implicated in the signaling changes taking place during progression to CRPC.
Methods. We performed immunohistochemistry (IHC) for MED15,
pAKT and pSMAD3 on 112 PCa samples before and 145 after ADT, as
well as on matched samples from same 29 patients before and after ADT.
PCa cells were treated with EGF, PI3 K-, TGFß- and mTOR- inhibitors.
Cell viability and apoptosis of MED15 knockdown and control cells was
measured using MTT and annexinV staining, respectively.
Results. We observed significant increased MED15 expression after ADT
in 72 % of matched samples, and in CRPC compared to hormone-sensitive tissues. IHC for pAKT and pSMAD3 shows that MED15 correlates
with PI3 K and TGFß activities, respectively, and that hyper-activation of
both pathways simultaneously correlates with highest levels of MED15 expression after ADT. We further show that MED15 expression increases
in LNCaP cells under androgen deprivation, and via EGF mediated PI3 K

hyper-activation. PI3 K/mTOR inhibition by LY294002 and Rapamycin
resulted in a complete inhibition of MED15 expression, while blocking
the TGFß-receptor by SB431542 leads to decreased MED15 expression.
Si-RNA mediated MED15 knockdown reduced LNCaP cell viability and
induced apoptosis during androgen deprivation.
Conclusions. Taken together, MED15 overexpression arises during ADT
via hyper-activation of PI3 K/mTOR signaling, thus MED15 has the potential of serving as a predictive marker for response to PI3 K/mTOR inhibitors. Furthermore, MED15 is potentially a more specific and effective
therapeutic target for the treatment of CRPC.

FR-077
Three dimensional (3D) analysis of human plexiform
vasculopathy in pulmonary hypertension
L. Mägel*1, T. Lippmann1, M. Höper2, G. Warnecke3,
R. Schermuly4, H.-H. Kreipe1, M. Kühnel5, D. Jonigk1
1Institute of Pathology, Hannover Medical School, Hannover,
Germany, 2Clinic for Pneumology, Hannover Medical School,
Hannover, Germany, 3Department of Cardiothoracic, Transplantation
and Vascular Surgery, Hannover Medical School, Hannover,
Germany, 4Universities Giessen and Marburg Lung Center, Internal
Medicine, Giessen, Germany, 5Institute for Functional and Applied
Anatomy, Hannover Medical School, Hannover, Germany

Background. Pulmonary hypertension (PH) is defined by a pathological
increased pressure in the pulmonary vasculature (mPAP > 25 mmHg). It
is associated with a high mortality with death via right heart failure. Plexiform (PL) and concentric lesions (CL) represent characteristic histomorphological hallmarks in advanced PH and consist of complex vascular rearrangements. It is assumed that PL are located downstream of CL depending on an increased flow speed and post-lesion turbulences resulting in endothelial damage and induction of neoangiogenesis with plexiform changes. It is generally accepted that PL sprout from the pulmonary
arteries, but the definite canalization and the physiology of the blood flow
is not understood at all. In addition, perivascular accumulations of lymphocytic/monocytic infiltrates are frequently associated with PL. However, the cause and effect of these inflammatory accumulations as well as the
topological relation of PL, CL and the lymphocytic/monocytic infiltrates
is only poorly understood.
Methods. For 3D topological analysis of PL, CL and the accomplying inflammatory infiltrate formalin-fixed and paraffin embedded (FFPE) tissue samples of lung explants from patients with plexiform vasculopathy
in high grade PH were used for 2-Photon-Scanning Laser Optical Tomography (2-P-SLOT) analysis. For this, the specimens were de-paraffinated
after histological identification of PL and CL. The pulmonary tissue samples were cleared to high transparency with the novel embedding resin
CRISTAL, which was previously filed for patented by our team earlier this
year. 3D microscopy was performed using a 2P-TRIM-SLOT from Lavision Biotech (Bielefeld, Germany) and correlated with standard histology.
Results. PL were successfully visualized in 3D and the spatialtopology of
plexiform vasculopathy in relation to the architecture of the adjacent arteries was demonstrated. Based on the tomograms 3D Segmentation models and a virtual endoscopy in plexiform lesion were generated.
Conclusions. 2-P-SLOT in combination with CRISTAL provides an optimal platform to analyze plexiform vasculopathy in 3D. This combination
of techniques could therefore be a valuable tool for the analysis of PH in
animal models and human samples alike.

FR-078
FRET-imaging as a functional biomarker for
ALK-activity in Non-Small Cell Lung Cancer
T. Wagner-Gueya*1, H. Bohnenberger1, S. Küffer1, A. Emmert2,
B. Danner2, H.-U. Schildhaus1, F. Wouters3, P. Ströbel1, G. Bunt4
1Institute of Pathology, University Medical Center, Goettingen,

Germany, 2Clinic of Thoracic and Cardiovascular Surgery, University
Medical Center, Göttingen, Germany, 3Institute of Neuropathology,
Laboratory for Molecular and Cellular Systems, University Medical
Center, Göttingen, Germany, 4Institute for Neuropathology – Light
Microscopy, University Medical Center, Göttingen, Germany
Background. Anaplastic lymphoma kinase (ALK) is an oncogenic driver
of T-cell lymphoma and NSCLC. Small molecule inhibitors are available.
Treatment decisions are mostly made on ALK expression but their efficacy widely varies from complete response to progression under therapy.
We regard ALK activity, judged by its phosphorylation, a highly relevant
factor in the evaluation of therapeutic sensitivity. Phosphorylation can be
quantified by Förster Resonance Energy Transfer (FRET), here shown by
confocal acceptor photobleaching microscopy, and could be used to select patients for targeted therapies.
Methods. FRET can occur between suitably fluorescently labeled antibodies, typically below 10 nm distance. We imaged ALK phosphorylation
in ALK-translocated cell lines (NCI-H3122 and NCI-H2228) that were
immunostained for ALK and phosphotyrosine on an Olympus Fluoview
1000 confocal microscope. Elimination of FRET by selective photobleaching of the acceptor fluorophore, increases donor fluorescence, which is
used to map FRET efficiencies (. Fig. 1). Its extreme distance dependence
assures that FRET selectively represents phosphorylated ALK.
Results. We show ALK phosphorylation in human lung cancer cell lines.
FRET strongly correlates with the pharmacological ALK inhibition sensitivity of the cell lines, implying a promising role as companion diagnostic
test for ALK activity drugs. The same cell lines were subjected to cytospin
and block preparation. We could closely reproduce the results, demonstrating the utility of the method in routine cytological work. We are now

Fig. 1 | FR-078 8 False-color representation of the FRET efficiency in an ALK-positive cell. FRET was determined in the marked region in the middle of the cell. Warmer colors indicate higher FRET efficiencies
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implementing the ALK phosphorylation assay in formalin-fixed, paraffin-embedded (FFPE) human tissue of NSCLC with ALK translocation.
Conclusions. We present a quantitative single cell ALK phosphorylation
assay, based on confocal acceptor photobleaching FRET microscopy that
holds promise for future diagnostic applications on FFPE samples of human cancer. This method provides both information on ALK expression,
comparable to immunohistochemistry and FISH methods, and on ALK
phosphorylation, reflecting its activity and likely predicting sensitivity to
targeted therapies.

FR-079
Targeting Disease Related Genes in Chronic
Lymphocytic Leukemia by a Multiplex PCR Approach
Followed by Massive Parallel Sequencing
C. Vollbrecht*1, U. Koitzsch1, K. König1, L. Heukamp1, M. Peifer2, F. Mairinger3,
M. Hallek4, K.-A. Kreuzer4, M. Odenthal1, C. Herling4, R. Büttner1
1University Hospital Cologne, Institute of Pathology, Cologne, Germany,
2University of Cologne, Department of Translational Genomics, Cologne
Center of Genomics, Cologne, Germany, 3Institute of Pathology, University
Hospital, University of Duisburg-Essen, Essen, Germany, 4University
Hospital Cologne, Medical Clinic I of Internal Medicine, Cologne, Germany

Background. Chronic lymphocytic leukemia (CLL) is the most frequent
leukemia in adults of the western world and shows a very heterogeneous
clinical course. Whereas half of the patients can live for 20 years or more
with no need for treatment, others show rapid progression, leading to substantial morbidity and mortality within a few months. Beside the wellknown clinical markers, whole exome/genome studies identified mutations in CLL associated genes, which are potential new prognostic and
predictive markers. Therefore, the detection of recurrent mutations is
promising with respect to a future personalized clinical management of
CLL patients.
Methods. Aim of the present study was to establish a target-specific next
generation sequencing approach. For this purpose, target enrichment focused on informative gene sets by library generation technologies was
combined with ultra-deep and high-throughput parallel sequencing. First,
a commercially available multiplex PCR approach covering leukemia relevant gene loci in general was used to set up target enrichment by PCR
technology. Using dilutions of mutated cell lines, our method was able
to reach sensitivities of approximately 5 %. Next, in order to analyze CLL
specific genes, for the first time a comprehensive CLL specific mutation
hotspot and gene panel was designed. A total of 15 genes, known to be
frequently mutated in CLL and/or involved in B-cell receptor signaling
were selected for CLL-specific target enrichment and library preparation
was optimized in terms of adapter ligation, process automation and sequencing quality.
Results. Using this novel ultra-deep sequencing approach, B-cell DNA
samples from 136 CLL patients were sequenced on an Illumina MiSeq
platform. By stringent filtering and a functional assessment algorithm,
I identified 167 variants in 8 genes including hotspot regions of ATM,
MYD88, NOTCH1, SF3B1, TP53, and XPO1 as well as a mutation in the
phosphatase-domain of PTPN6, a negative regulator of BCR signaling.
Furthermore, TP53 mutations occurred more often in patients after therapy and most notably, in tumors with chromosomal p17 deletion, leading to complete TP53 silencing.
Conclusions. In summary, targeted ultra-deep sequencing, allowing comprehensive, but highly cost-effective, sensitive and reliable detection of
low frequency alleles in CLL, identified mutations with a marked clinical
impact.
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FR-080
In-situ molecular diagnostics of infectious diseases
T. Lippmann*1, M. Müsken2, S. Häußler2, M. Kühnel3, U. Lehmann1,
F. Länger1, H.H. Kreipe1, D. Jonigk1, P. Braubach1
1Institute of Pathology, Hannover Medical School, Hannover, Germany,
2Twincore Hannover, Molecular Bacteriology, Hannover, Germany,
3Institute of Anatomy, Hannover Medical School, Hannover, Germany

Background. Diagnosing infectious diseases in pathology is challenging.
Especially in circumstances when conventional microbiological diagnosis is difficult or impossible because an infection was not suspected at the
time of biopsy, the pathogen is hard or slow to cultivate (mycobacteria,
tropheryma whipplei etc.) or no suitable material could be obtained, the
pathologist has to fill the diagnostic gap.
Conventional diagnostic tools rely on morphology and physicochemical properties for pathogen identification. Acid fast stains (Ziehl-Neelsen,
Auramin-Rhodamine) represent classical diagnostic tools for identification, applicable in formalin-fixed and paraffin embedded (FFPE) material
but do not allow an identification of mycobacteria subspecies. This is however of utmost importance for the appropriate selection of antimicrobial therapy. Additional (or parallel) nucleic-acid based detection and species identification by PCR is possible but often lacks sensitivity (particularly in FFPE) due to the low amount of pathogens present in the lesion.
Methods. Fluorescent probes targeting species-specific regions in the bacterial 16 S ribosomal RNA (rRNA) can be used for in-situ detection of
bacteria. Attempts have been made to use 16 S-rRNA FISH as a diagnostic tool but these commonly relied on specific embedding in resin or other techniques not widely used in routine pathology practice. We hybridized sections of selected archival cases with confirmed mycobacterial infections with specific FISH-probes.
Results. In this project we evaluate the diagnostic use of bacteria-specific FISH probes for diagnosis and typing of mycobacteria in routine FFPE
tissue in cases with PCR validated mycobacterial infections.
Conclusions. The use of specific bacterial 16 S-rRNA FISH probes promises to be helpful in identifying bacteria in-situ and improve diagnostic
quality and time to diagnosis in FFPE tissue.

Sino-German Symposium: Recent advances
in molecular tumor pathology
SO-002
The Interaction of Cancer Stem Cells with Tumor
Microenvironment to Promote Invasion and Metastasis
P. Yi-fang, X.-h. Yao, S.-c. Yu, B. Wang, C. Xu, X.-z. Ye,
Y.-h. Cui, X. Zhang, X.-w. Bian*
Inst of Pathology and Southwest Cancer Center, Third
Military Medical University, Chongqing, China
Background. Cancer stem cells (CSCs) have been identified as several crucial subpopulation of cancer cells in tumor initiation and progression as
well as resistance to therapies. In our study, we established serial methods
for isolation and characterization of cancer stem cells from cancers of the
brain, breast, lung, stomach, intestine, liver and esophagus, etc., and applied them to novel in vitro 3-D and in vivo zebrafish models. We found
that CSCs promote tumor neovascularization at least three pathways, including paracrine of pro-angiogenic factors by activation of CXCR4 and
formylpeptide receptor on CSCs, transdifferentiation of CSCs into mural cells (endothelial cells and pericytes) of microvessels, and formation
of vasculogenic mimicry. On the other hand, perivascular niche could
promote self-renewal and invasion by SHH stimulation from endothelial
cells. Accumulations of genetic and epigenetic alterations, such as forma-

tion of beta-catenin-POU5F1-Sox2 complex, enhance stemness and metastasis of CSCs. CSCs interact with stromal components to promote tumor invasion and metastasis duo to disorders of intercellular communication. Infiltrating immune cells such as polarized macrophages and natural killer cells interact with CSCs and promote tumor invasion and metastasis. Therefore, targeting CSCs, such as ALDH inhibitors and differentiation inducers, is an important strategy for cancer therapy.

SO-003
Evaluation of RSPOs in gastric mucosa as potential
regulatory ligands of LGR5 stem cells
F. Wilhelm*, E. Simon, C. Böger, S. Krüger, C. Röcken
Institute of Pathology, University Hospital Schleswig-Holstein, Kiel, Germany
Background. Dysregulations within the stem cell compartment are the basis for cancer development and tumor progression and therefore an important target of oncological therapy. GPR49, also named LGR5, was established as stem cell marker within the gastrointestinal tract and is involved in fine-tuning the Wnt signaling pathway. Recently, R-spondin 1
and 2 (RSPO1 + 2) have been identified as LGR5 ligands. Nevertheless, only little is known about their regulation. With this work we aimed to investigate the expression pattern of these LGR5 ligands within the stomach epithelium and their functional relationship.
Methods. Within a study cohort of 52 gastric cancer patients, immunohistochemical stainings were performed on matched FFPE sections from
normal mucosa and gastric cancer samples as wells as on healthy mucosa from sleeve gastrectomies. In parallel, we determined the methylation status of LGR5 and RSPOs by pyrosequencing or methylation specific PCR and quantified their expression levels by qRT-PCR. To investigate the LGR5 mediated signaling network in vitro, gastric cancer cell
lines MKN45 and MKN74 were employed.
Results. In normal gastric tissue LGR5 positive cells are rarely scattered
across the basal glands. Immunohistochemistry revealed that RSPO 1
and 2 show distinct staining patterns both comprising the LGR5 stem cell
compartment. Upon malignant transformation, their gradual expression
is broadened and shifted to more luminal parts of the gland with concomitant loss in intensity. An overall decrease in expression of RSPO 1 and 2
in gastric tumor samples compared to the matched normal controls was
also confirmed by qPCR. Methylation specific PCR suggested epigenetic
changes as one regulatory mechanism of RSPO expression. Accordingly, in MKN45 and MKN74 cell culture the RSPO 1 and 2 gene locus was
methylated and expression was hardly detectable via qPCR compared to
HEK293 cells but could be restored by 5azaC treatment. In contrast, LGR5
showed no significant methylation in GC specimen and LGR5 expression
level in cell culture was not changed by 5azaC.
Conclusions. Precise regulation of proliferation and differentiation within the stem cell compartment is critical for tissue homeostasis and often
comprised upon malignant transformation. R-spondins as possible effectors for LGR5 mediated Wnt signaling seem to be tightly regulated in
their spatial expression and might represent an important check point for
LGR5 positive stem cell proliferation.

SO-004
An integrated index of S 100A8 + cells and tumor budding
predicts metastasis and survival of colorectal cancers
S. Li, H. Li, F. Xu, E. Xu, M. Lai*
Department of Pathology, School of Medicine,
Zhejiang University, Hangzhou, China
Background. Aim. It has been known that EMT(epithelial mesenchymal
transition) plays critical roles for transition of normal epithelial cells to
malignant ones with damaged cell-cell adhesion, degradation of under-

lying base membrane and increased migratory capacity. As a result EMT
helps transformed tumor cells metastasize to lymph nodes or distant organs. EMT process is involved in the interaction of tumor cells and its
associated environment including various immune cells. In this study
we find the number of S110A8 + cells is associated with the prognosis of
colorectal cancer(CRC) and an new integrated index of S100A8 + cells and
tumor budding can predict metastasis, progress and survival of CRC.
Methods. We separated stroma cells around tumor buddings in invasive
front and stroma cells in the tumor center by laser capture microdissection. Subsequently we found many differentiated expression genes between them by using gene microarray and bioinformatic analysis. S100A8
is one of differentiated expression genes. Then we evaluated S110A8 + cells
and other immune cells by immunohistochemistry in two randomly selective cohorts(143 cases in cohort 1 and 276 cases in cohort 2) and analyze the relationship of different immune cells, metastasis and prognosis
of CRC.Combined with tumor budding data, we established a new scoring system to predict 5-year survival of CRC.
Results. S100A8 is expressed in macrophages and polymorphonuclear neutrophils in the tumor stroma. The numbers of S100A8 + cells is a
protective factor for 5-year survival of CRC. S100A8 + cells and tumor
buddings are in opposite position on tumor metastasis and survival. An
integrated index of S100A8 + cells and tumor buddings predict tumor
survival better than S100A8 + cells and tumor buddings alone. Also increased S100A8 + cells were associated with increased CD8 + CTLs and
CD68 + macrophages in the stroma.
Conclusions. From two cohorts, we demonstrated that S100A8 + cells inhibit tumor metastasis and patients with more S100A8 + cells had better
prognosis. Integration of two parameters S100A8 + cells and tumor buddings had more powerful prediction of CRC prognosis than alone.

SO-005
Colorectal cancer cell lines show distinct cellular
responses to Aurora and polo-like kinase inhibitors*
A.-L. Geißler*1, 2, B. Riedel1, 2, C. Fichter1, M. Werner1, 2, S. Lassmann1, 2
1Institute of Surgical Pathology, University Medical Center,
Freiburg, Germany, 2German Cancer Consortium (DKTK) and
German Cancer Research Center (DKFZ), Heidelberg, Germany

Background. Aurora and polo-like kinases (PLK) are overexpressed in
colorectal cancers (CRC) and were identified as potential therapeutic targets and/or predictors of therapy outcome. Here, functional consequences of Aurora kinase and PLK1 inhibitors on cellular responses and epi-/
genetic regulation were studied in 7 CRC cell lines to identify modes of
action and potential treatment resistance mechanisms.
Methods. Seven colorectal cell lines (Caco-2, DLD1, HCT116, HT29,
LS 174 T, RKO, SW480) were characterized for Aurora A and PLK1 expression (q-RT-PCR). Cell viability (MTS assay), cell cycle distribution
(PI staining) and effects on Aurora A, PLK1, p21, pH2 Ax (Western blot)
were measured after Aurora A kinase (MLN8237) and PLK1 (broad:
GSK461364 and specific: BI6727) inhibitor treatment.
Results. Aurora A and PLK1 are differentially expressed in CRC cell lines:
highest Aurora A and PLK1 mRNA expression were seen in HCT116
and Caco-2 cells, respectively; lowest Aurora A and PLK1 mRNA expression in HT29 cells. Generally, all three inhibitors decreased cell viability
of CRC cell lines. For Aurora A inhibition, MLN8237 only achieved up
to 40 % loss of cell viability in all 7 CRC cell lines. For PLK1 inhibition,
GSK461364 was more effective than BI6727 in 6/7 cell lines, with Caco-2
being resistant. Changes of cell viability were paralleled by altered cell cycle distribution: MLN8237 induced aneuploidy in diploid HCT116 and
DLD1 cells and further increased aneuploidy in Caco-2 and SW480 cells.
PLK1 inhibition caused increase of G2 M arrest in Caco-2 (50 %), SW480
(10 %) and LS 174 T (20 %) cells. In addition, Aurora A inhibitor treatment strongly induced p21 in p53 WT cells (HCT116, LS 174 T, RKO)
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and resulted in DNA damage with increased p-H2 A.X expression in all
cell lines except RKO.
Conclusions. This study revealed that Aurora A and PLK1 inhibitors induce distinct cellular treatment responses in CRC cell lines, which reflect
the molecular heterogeneity of CRCs in situ. Thereby, Aurora and PLK1
treatment affected G2/M progression and induced tumor cell aneuploidy. These data suggests further (re-)evaluation of modes of action and
predictive markers for Aurora A and/or PLK1 inhibitors in CRC cells
and CRC patients.

tamin A, and found that these cells became static due to the low expression of IL-6 and decreased production of extracellular matrix (ECM). Furthermore, we verified that the low secretion of IL-6 from CAFs could result in RA-induced inhibition of migration and epithelial-mesenchymal
transition (EMT) of tumor cells indirectly. Therefore, our study showed
that RA could inhibit migration and have a therapeutic effect on tumor
cells through its modulation of CAFs in tumor microenvironment. The
tumor microenvironment plays an important role in pathogenesis of tumor migration and might be a promising target of biological treatment.

*grant support by DKTK topic Molecular Diagnostics

SO-006
The HMGB1 protein sensitizes colon carcinoma cells
to cell death triggered by pro-apoptotic agents
G. Gdynia*1, V. Ehemann2, C. Zhang2, P. Schirmacher2, W. Roth1
1Institute of Pathology and German Cancer Research Center, Heidelberg,

Germany, 2Institute of Pathology, University Hospital, Heidelberg, Germany
Background. The HMGB1 protein has multiple functions in tumor biology and can act both as a transcription factor and as a cytokine. HMGB1
is released during cell death, and in our previous studies we demonstrated
that HMGB1 induces a distinct, necrosis-like cell death in glioblastoma.
Methods. cell culture, crystal violet cytotoxicity, lipofectamine transfection, ROS measurements, FACS analysis, western blot, siRNA knockdown, immune precipitation, immunohistochemistry.
Results. In colorectal cancer (CRC), the HMGB1-dependent effects show
cross-talk with apoptotic signal transduction. Treatment of CRC cells with
low concentrations of recombinant HMGB1 results in dose-dependent
cytotoxicity which is morphologically characterized by the formation of
giant mitochondria and does not share features of apoptosis. HMGB1triggered cell death is associated with intracellular ROS release, and overexpression of Bcl-2 blocks both the increase of ROS as well as HMGB1dependent cell death. Importantly, treatment with recombinant HMGB1
or overexpression of endogenous HMGB1 strongly sensitizes CRC cells
to the cytotoxic activity of the pro-apoptotic death ligand TRAIL as well
as the small molecule Bcl-2 family inhibitor ABT-737. Moreover, treatment of CRC cells with TRAIL or ABT-737 induces a release of endogenous HMGB1 into the extracellular space, and preincubation with glycyrrhizin, an HMGB1 inhibitor, significantly inhibits induction of cell death
by TRAIL and ABT-737, suggesting that HMGB1 functionally contributes
to the execution of cell death triggered by pro-apoptotic agents. Finally, we
investigated the expression of HMGB1 in human CRC tumor samples and
found that loss of HMGB1 expression is associated with a more aggressive
phenotype and a more advanced stage of disease in patients with CRC.
Conclusions. Altogether, our findings demonstrate a functional link between cytotoxic signaling cascades triggered by HMGB1 and pro-apoptotic agents leading to an HMGB1-dependent sensitization to CRC cell
death. Thus, a further evaluation of recombinant HMGB1 as part of an
experimental combination treatment of CRC seems warranted.

SO-007
Retinoic acid inhibits pancreatic cancer cell
migration and EMT through the downregulation
of IL-6 in cancer associated fibroblast cells
J. Guan, J. Chen*
Department of Pathology, Peking Union Medical
College Hospital, CAMS & PUMC, Beijing, China
Background. Cancer associated fibroblasts (CAFs) are activated fibroblast
cells in pancreatic ductal adenocarcinoma tumor microenvironment. We
treated CAFs with retinoic acid(RA), a small molecular derivative of vi-
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SO-008
uPAR and c-myc amplifications indicate a high risk
group among pancreatic cancer patients
F. Fuchs*1, K. Schmitz1, S. Hakroush1, J. Gaedcke2,
D. Ellenberger3, H.U. Schildhaus1, P. Ströbel1, J. Kitz1
1Department of Pathology, Georg-August-University, Goettingen,
Germany, 2Department of General and Visceral Surgery, University
Medical Center, Göttingen, Germany, 3Department of Medical
Statistics, University Medical Center, Göttingen, Germany

Background. The dismal prognosis of pancreatic cancer is closely related to aggressive tumor development that leads to diagnosis in advanced
stages and limited curative concepts. Urokinase-type plasminogen activator receptor (uPAR) and c-myc are both well known cancer genes and
have been repeatedly associated with particularly unfavorable prognosis
in various types of cancer.
Aims: The present study aimed to establish uPAR and c-myc amplification status as relevant risk markers in patients with pancreatic ductal adenocarcinoma (PDAC).
Methods. We studied a collective of 60 clinically well characterized pancreatic cancer cases from a single institution for amplification of uPAR
and c-myc using fluorescence in situ hybridiziation (FISH). To minimize
potential confounders, all patients were in stage pT3 N1 and tumor grades
2/3.
Results. uPAR amplificiation was identified in 29 of 60 PDAC. 16 cases
were low level (LL), 13 cases showed high level amplification (HL). The
median survival of patients without amplification was 28,4 months compared to 15,5 months in LL cases and 12,4 months in HL cases (CoxMantel-test, p = 0.027). Myc amplification was found in 32 cases. 12 cases were low level, 20 cases showed high level amplification. The median survival of patients without amplification was 27,5 months compared
to 11,1 months in LL cases and 19,3 months in HL cases (Cox-Manteltest, p = 0.048). There was a statistical trend towards co-amplification of
uPAR and myc (r = 0.227, p = 0.026). uPAR and myc amplification were
not among the statistically significant parameters on multi-variate analysis (tumor stage, age at diagnosis).
Conclusions. Both uPAR and myc amplification are indicators of a PDAC
subgroup with particularly dismal prognosis and tend to occur in the same
tumor. Further work will be needed to establish whether this observation
represents only a coincidence or a synergy between two important oncogenes. uPAR is a promising target both for imaging purposes and targeted therapy and merits further investigation.

SO-009
Application of Proteomics in CNS Neoplasia
and Degenerative Disorders
J. Zhang*
Institute of Pathology, Peking University Health
Science Center, Beijing, China
Background. Proteins are typically the functional units of gene alterations,
specifically mutations, expression changes or epigenetic modulations.

Proteomics is a powerful technology that has been utilized in recent years
to study proteins involved in the pathogenesis of several major diseases
of the central nervous system, including neoplasia and degeneration. In
this talk, in basic science research area, a few investigations focused on discovering novel proteins unique to oligodendroglias with 1p/19q deletion
and aggressive meningiomas as well as Alzheimer’s and Parkinson’s diseases will be summarized. In translational investigations, proteomics discovery and targeted validation of candidate biomarkers unique to disease
diagnosis and progression as well as assessing treatment effects will be addressed briefly. Finally, the caveats associated with proteomic technology
and biomarker discoveries and potential solutions will also be discussed.

3rd Hungarian-German Workshop
SO-010
Optimization and potential usage of infrared
imaging in tumour diagnostics
E. Kontsek*1, S. Gergely2, A. Salgo2, Z. Schaff1, A. Kiss1
12nd Department of Pathology, Semmelweis University Budapest, Budapest,
Hungary, 2Department of Applied Biotechnology and Food Science,
Budapest University of Technology and Economics, Budapest, Hungary

Background. Introduction: The goal of our project is to develop a spectroscopy based diagnostic tool, revolutionizing medical diagnostics, especially
cancer identification. Exact typing and determination of the extent of tumour is crucial in early diagnosis, treatment and for providing prognostic
information. Life science connected mid- and near-infrared based microscopic techniques are developing exponentially, especially in the past decade. This is a potential non-destructive approach to investigate tumour
malignancies. The need for the differentiation between benign and malignant tumours is as much important as the border determination of tumour/normal tissue. The in vitro usage of infrared imaging is very promising. The literature does not provide full details of optimization of sample preparation and imaging parameters.
Aims: Our goal was to investigate the optimal parameters of pathological sample preparation (thickness, staining) and imaging (pixel size, spectral resolution and number of scans) necessary to get the best signal-tonoise ratio.
Material and Methods: 30 formalin-fixed, paraffin-embedded (FFPE)
samples as well frozen tissues were analysed in various conditions (with
or without deparaffinization, 2-20 μm thickness of the tissue section).
Results: Deparaffinization of FFPE samples is necessary for near and mid
infrared imaging. The optimal thickness of FFPE liver samples for near
and mid infrared imaging is 7 μm. Frozen sections are suitable for near
and mid infrared imaging in the range of 2-9 μm thickness.
Conclusions: Based on the results of optimization the potential usage and
parameters for in vitro tissue analysis could be established and used for in
vivo surgical intervention in the future. The final goal is to develop an instrument for human application to differentiate the normal and cancerous tissues from each other in vivo, which could be applied during surgery and endoscopy.

SO-011
Integrated genomic and transcriptomic profiling
to search for metastasis driver genes
S. Roessler*1, G. Lin2, M. Forgues2, A. Budhu2, R.M. Simpson3,
X. Wu4, P. He5, L.-X. Qin6, Z.-Y. Tang6, Q.-H. Ye6, X.W. Wang2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Laboratory of Human Carcinogenesis, National Cancer Institute, NIH,
Bethesda, United States, 3Laboratory of Cancer Biology and Genetics,

National Cancer Institute, NIH, Bethesda, United States, 4Laboratory
of Molecular Technology, NCI-Frederick, SAIC-Frederick, Frederick,
United States, 5Division of Hematology, Center for Biologics Evaluation
and Research, Food and Drug Administration, Bethesda, United
States, 6Liver Cancer Institute, Fudan University, Shanghai, China
Background. Metastasis is the main cause of cancer mortality but its process remains poorly understood and hampers more effective treatment
and improved cancer prognosis. Thus, it is expected that there is a significant difference in tumor biology between primary tumor cells and their
metastasized progenies. In this study, we aimed at identifying metastasisrelated and organ site-specific metastasis genes in HCC patients.
Methods. We collected a comprehensive set of paired primary tumor and
distant metastatic clinical specimens of liver and colorectal cancer patients
with the goal of identifying metastasis-related genes. We performed gene
expression profiling of laser capture microdissected tumor and paired metastasis to ensure that the identified genes are tumor-specific. In addition,
we analyzed genome-wide somatic copy number alteration (SCNA) profiling of paired primary tumors and distant metastasis of the same patient. We also globally integrated gene expression and SCNA to identify key metastasis genes.
Results. Analysis of the gene expression and SCNA profiles revealed that
primary tumor and paired metastatic tissues of liver and colorectal carcinoma are very similar. However, significant differences can be found between primary tumors with metastasis and non-metastatic primary tumors, as well as between metastasis organ sites. Class comparison of nonmetastatic liver cancer to lung metastases, lymph node metastasis and
colorectal liver metastases resulted in 280, 730 and 1387 differential genes,
respectively (p < 0.001). The identified differential gene sets exhibited a
small overlap of only 14 genes, suggesting that most genes are tumor type
and organ site-specific. Furthermore, analysis of SCNAs showed that the
gene expression profiles of primary tumors and metastasis are more stable than SCNA. The correlation of gene expression and SCNA showed
that 29 % of genes exhibit significant correlation.
Conclusion. The minimum difference between paired primary tumors
and metastasis implies that metastasis does not necessitate the cancer cells
to acquire additional mutations beyond those needed for primary tumor
formation. The integrative analysis of gene expression and SCNA data
showed that genomic instability is increased in potential cancer driver
genes that might be useful for the development of new targeted therapies.

SO-012
Expression analysis of claudins, their potentially targeting
microRNAs and ß-catenin in primary colorectal carcinomas
and in liver metastases of the identical patients
B. Gyöngyösi*, G. Lendvai, Z. Schaff, A. Kiss*
Institute of Pathology, Semmelweis University Budapest, Budapest, Hungary
Background. Introduction: MicroRNAs (miRs) exert their function in
posttranscriptional regulation through RNA interference. Altered expression of tight junction proteins, including claudins as well as their regulatory miRs is often reported during carcinogenesis, tumor cell invasion and
metastasis formation. ß-catenin protooncogene might accumulate in the
nucleus caused by several mutations.
Aims: We aimed to compare the expression pattern of claudin-1, -3, -4, -7
and ß-catenin proteins and their suggested regulatory microRNAs (miRs)
in normal peritumoral colon mucosa (COL), primary colorectal carcinoma (CRC) and in their liver metastases (MET) in identical patients.
Material and Methods: Surgical resection samples of COL, CRC and MET
tissues of 30 patients were studied. Automated immunohistochemical reactions were carried out on tissue microarray blocks and evaluated with
morphometry. MiRs potentially targeting claudins were selected based
on miRWalk, miRNAbodymap, miRDIP databases: claudin-1: miR-155,
miR-29b, miR-548c-3p, claudin-3: miR-455-3p, miR-22, miR-27a, clau-
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din-4: miR-24, miR-149, miR-506, claudin-7: miR-665, miR-342-5p, miR596 and their expression was tested with TaqMan microRNA Assay (ABI).
Results: Claudin-1 protein was not detected in normal colon mucosa
with immunohistochemistry, however, its expression was significantly increased in primary CRC and MET (p < 0,001 and p < 0,01, respectively).
CRC and MET did not reveal significant differences regarding claudin-1
expression. Contrary, claudin-4 showed strong positivity in COL, while
staining intensity was decreased in CRC and MET (p < 0,01). Similarly,
claudin-7 gave strong positivitiy in COL, however, decreased expression
was detected in CRC and MET (p < 0,03). Nuclear ß-catenin positivity was
found in 36 % of CRCs while 44 % of METs showed this event. miR-4553p was upregulated in MET versus CRC, while miR-22, miR-27a, miR149, miR-665 and miR-596 showed decreased expression in MET when
compared with matched CRC. miR-665 showed significant but weak correlation (R2 < 0,5) between CRC and matched MET.
Conclusions: The expression of ß-catenin, claudin-1,-4,-7 and several
miRs showed relevant changes in COL, CRC and MET of the same patient. Increased claudin-1 expression and decreased expressions of claudin-4 and −7 might play a role in the pathogenesis of CRCs and their liver
metastases. Nuclear localization of ß-catenin expression raises its possible
regulatory role in decreased claudin-1 expression in MET.

SO-013
Apoptosis as a therapeutic target in solid tumors
C. Tóth*
University Hospital, Cologne, Germany
Background. Apoptosis, or programmed cell death, has an important role
in the homeostasis of organisms. Dysregulation in the apoptotic process
can cause severe diseases or even could lead to death. Exogenous factors
(such as viruses, like HIV) can influence the apoptotic signalling provoking disturbances in tissue homeostasis. HIV infected lymphocytes show
increased apoptotic rate and after years their production cannot compensate the drop of T-Lymphocytes leading to insufficient immune response.
Whereas in the most of solid tumours the apoptosis rate is depressed, giving a survival advantage to tumour cell against normal cells. The whole
mechanism of apoptotic resistance is not well understood. Many links
seem to exist between conventional apoptotic signal pathways and other
pathways, which have not been declared as potential regulators of apoptotic cell death until now. One of them is the DNA repair system involving base excision repair, mismatch repair etc. Apoptotic rate and apoptotic activity of tumour cells are among the best biomarkers for therapy
effectiveness. Furthermore, during the therapy, the apoptotic activity depends on functionality of DNA repair systems mentioned above. On one
hand, if DNA repair systems are impaired chemotherapeutic agents (alkylating agents, radiation therapy) cannot or with much lower effectiveness initiate cell death. On the other hand, beside the traditional chemotherapy or even beside targeted molecular therapy, based on molecular
testing, there is a need to sensitise the tumour cells to apoptosis, because
the impaired DNA repair fails to induce apoptosis, resulting the survival
of tumour cells after chemotherapy or irradiation. Moreover, the apoptosis is generally depressed in tumour cells and thus the therapeutic failure
can be foreseen. One possibility is to block proteins involved in apoptotic signalling (i.e. with neutralising antibody). Bcl-2 and PD-L1 antibodies are already on the market, but the response rate of patients is not optimal. Further studies are needed to declare the therapeutic hot spots in the
apoptotic signalling and developing targeted therapy against them. Thus,
cancer cells can be much more effectively targeted if they are more sensible to pro-apoptotic events than the normal cells. In conclusion, molecular based personalised therapy combined with apoptotic sensibilisation
will be a therapeutic success.
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SO-015
Subtype-associated Molecular Pathology in B-NHL
X. Jiang, X. Zhang, Y. Shi, J. Wang, Y. Weng, Y. Kuai, R. Zhou*
Dept of Pathology and Pathophysiology & Inst of Pathology and Forensic
Medicine, Zhejiang University School of Medicine, Zhejiang, China
Background. Aim: In order to stratify different subtypes of DLBCL, we
investigated molecular characteristics and molecular patterns, and also
some novel potential B-lymphoma-associated gene in typical B-lymphoma cell lines and also in different groups of B-lymphoma cases.
Methods: The cellular dynamic and molecular regulation patterns involved cell proliferation and apoptosis and cell signaling paths were investigated in typical B-lymphoma cell lines of GC-B subtype (Raji and OCILY8 with MYC/IGH + , SU-DHL5 and Pfeiffer with MYC/IGH-, et al) and
non-GC-B (OCI-LY3, OCI-LY10, et al). Mutation analysis in NOTCH2,
was carried out as well as a novel potential oncogene of B-cell lymphoma, LITAF, was investigated in B-lymphoma cell lines and clinical cases.
Results: 1 SHP2/ERK signaling are required for maintaining CD19/c-Myc
loop, which preferentially promotes survival of distinct subtype of germinal center lymphoma cells carrying MYC/IGH translocation. 2 A small
subgroup of DLBCLs (3 of 69, 4.3 %) were found to exhibit a truncate
NOTCH2 mutation at the nucleotide 7605 (G/A, which led to partial deletion of the C-terminal of PEST (proline-, glutamic acid-, serine- and threonine-rich) domain. The truncated Notch2 activated the Notch2-NF- Κ B
signals and promoted the proliferation of B-cell lymphoma cell lines, especially in GC-B DLBCL cell lines. 3 The frequency of LITAF gene methylation in B-cell lymphoma was 89.5 %. The expression of LITAF was recovered by demethylating reagent. 4 Overexpressed LITAF could induce
lymphoma cell apoptosis and inhibit lymphoma cell proliferation, which
could be rescued by BCL-6.LITAF could induce lymphoma cell apoptosis
by increasing the expression level of Bax, releasing Cytochrome C, and activating PARP. Furthermore, overexpressed LITAF could upregulate the
expression of Blimp-1 and decrease C-myc on the mRNA level by an action between LITAF protein and BCL6 promotor.
Conclusions: 1 A critical function of SHP2/ERK signaling upstream of cMyc in germinal center lymphoma cells (only in Raji and OCI-LY8 with
MYC/IGH + , but not SU-DHL5 and Pfeiffer with MYC/IGH-) which may
provide a rationale for potential targeting SHP2 for therapy. 2 The truncated Notch2 with PEST domain truncation may be possibly a small subgroup of DLBCL which was associated with the activation of the Notch2
and NF- Κ B signaling. 3 LITAF was a possible potential oncogene of Bcell lymphoma which was silenced by aberrant methylation and could be
rescued by demethylation. This expression has important implications for
the subtyping of DLBCL as diagnostic marker.

SO-016
ERK- and AMPK-mediated autophagy protects Burkitt lymphoma
cells from oxidative stress by increasing the activity of the
ROS transforming enzymes SOD1, SOD2 and catalase
K. Birkenmeier*, S. Hartmann, M.-L. Hansmann
Institute of Pathology, University Hospital, Goethe
University, Frankfurt am Main, Germany
Background. Burkitt’s lymphoma (BL) is a B-cell non-Hodgkin lymphoma that is highly metabolic active. Cellular control of ROS by autophagy
is important to protect from oxidative damage in highly metabolic active
cells, where much ROS occurs. In this study, we investigated the role of
autophagy in BL cells under oxidative stress.

Methods. To investigate the status-quo of autophagy under oxidative
stress, we analyzed gene expression of autophagy-relevant genes by Western Blot and quantified autophagosomes by FACS in BL cell lines that
were treated with Pyrogallol, Antimycin A or hydrogen peroxide to induce ROS.
Results. We found that after 12 h of incubation with Antimycin A/Pyrogallol LC3II increased. Hydrogen peroxide induced elevation of LC3II
already after 6 h of incubation. The number of autophagosomes elevated after 24 h Antimycin/Pyrogallol treatment, after 12 h hydrogen peroxide treatment. To investigate whether BL cells are dependent on autophagy under ROS we treated ROS-induced cells with the autophagy inhibitor
chloroquine (CQ). Treatment led to increased apoptosis after 24 h incubation under Antimycin A/Pyrogallol and after 12 h treatment with hydrogen peroxide. In addition, cell proliferation was significantly reduced.
Interestingly, activities of the ROS transforming enzymes SOD1/SOD2/
Catalase increased significantly when autophagy is activated under Antimycin A/Pyrogallol. After hydrogen peroxide treatment the activity of
Catalase elevated. Autophagy inhibition by CQ treatment prevented elevated enzyme activities. To further delineate the mechanism of ROSmediated autophagy, we analyzed the expression levels of phospho-ERK,
-JNK and -AMPK in ROS induced BL cell lines. Phospho-ERK increased
significantly at the latest after 8 h of Antimycin A/Pyrogallol treatment
in both BL cell lines tested, while phospho-AMPK and phospho-JNK remained unchanged over the whole time course analyzed. Hydrogen peroxide treatment led to elevated levels of phospho-AMPK and a slight increase of phospho-JNK reaching the peak already after 6 h, while under
these conditions phospho-ERK remained unchanged. Over a time period
of 36 h, autophagy is not initiated after treatment of cells with the ERKinhibitor FR180204 under Antimycin A/Pyrogallol. Under hydrogen peroxide autophagy initiation failed in AMPK inhibited cells.
Conclusions. We conclude that ERK/AMPK-mediated autophagy helps
BL cells to survive and proliferate under ROS by increasing the activity of
ROS transforming enzymes.

SO-017
Clinical and Pathological Characteristic of Metastatic Malignant
Mesothelioma Firstly Diagnosed by Lymph Node Biopsy
S. Zhao*, X. Zhu, W. Liu
Pathologic Department, West China Hospital of
Sichuan University, Sichuan, China
Background. Objective: Malignant mesothelioma is occult onset and often lacks of primary-site pathological diagnosis, so it is a great challenge
for pathologist to diagnose this kind of tumor metastasizing in a lymph
node. Our study is to investigate and the pathological and clinical characteristic of metastatic malignant mesothelioma firstly diagnosed by the
lymph node biopsy for reducing and avoiding the chance of missed diagnosis and misdiagnosis.
Methods: The clinical data of the metastatic malignant mesothelioma
cases had been collected, the morphological and immunohistochemical
changes had been observed, and the features of this kind of tumor had
been summarized.
Results: Five patients (3 male and 2 female) had been included in this
study. The range of age was 26~61 year-old. 5/5 cases (100 %) patients
showed generalized lymphadenopathy, 4/5 cases (80 %) had different-degree serous cavity effusion, patchy-shadow in lung, and a thick serosa respectively, 2/5 cases (40 %) had a history of asbestos exposure. Two cases
had an intact lymph node structure and tumor cells infiltrated in the dilated subcapsular and medullary sinus. The other there destroyed the lymph
node structure with the diffuse infiltration of tumor cells. Tumor cells
arranged in adenoid, papillary and solid pattern,. Monomorphic tumor
cells were round, oval or spindle with abundant and pale cytoplasm. Nuclei are round and nuclear membrane was clear. The nuclear chromatin
is fine with a visible basophilic and centric small nucleolus. Mitosis were

obviously to observe. Immunohistochemical staining showed PCK were
expressed in all cases and the positive rate of CR, HBME-1, WT-1, D2-40
and CK5/6 were 80 %, 80 %, 60 %, 60 % and 40 %, respectively. None cases had expression of TTF-1, NapsinA and CEA. 4/5 cases (80 %) died in
4-6 months after diagnosis.
Conclusion: It is necessary for us to raise our awareness of metastatic malignant mesothelioma in lymph node and to avoid missed diagnosis and
misdiagnosis. Accurate diagnosis of malignant mesothelioma metastasis
by lymph node biopsy are based on detailed understanding of the clinical manifestation, careful observation of pathological characteristics, and
properly using some immunohistochemical markers for diagnosis and
differential diagnosis.

SO-018
Nutlin-3 A key players are differentially regulated through miRNAs
between MDM 2-positive and negative pleural mesotheliomas
R.F.H. Walter1, R. Werner2, C. Vollbrecht3, D. Theegarten2, K. Worm2,
T. Mairinger4, J. Wohlschläger2, D.C. Christoph1, F. Mairinger*1, 2
1Department of Radiation Oncology, University Hospital, University
of Duisburg-Essen, Essen, Germany, 2Institute of Pathology, University
Hospital, University of Duisburg-Essen, Essen, Germany, 3Institute of
Pathology, University Hospital, Cologne, Germany, 4Department of
Pathology, HELIOS Klinikum Emil von Behring, Berlin, Germany

Background. Malignant pleural mesothelioma (MPM) is a highly aggressive tumor that is first-line treated with a combination of cisplatin and
pemetrexed. Until now, predictive and prognostic biomarkers are lacking making it a non-tailored therapy regimen with unknown outcome.
P53 is frequently inactivated in MPM but mutations are extremely rare.
MDM 2 and P14/ARF are upstream regulators of P53 that may contribute to P53 inactivation.
Methods. Twenty-four different formalin-fixed paraffin-embedded (FFPE) tumour specimens (twelve immunohistochemical MDM 2-positive
and twelve MDM 2-negative) were used for miRNA expression analysis
using NanoString technique. This includes 800 miRNAs known to be involved in cellular processes.
Results. In the entire cohort including MDM 2 positive and negative samples, 136 significantly differentially expressed miRNAs could be identified. 39 of them show a p-value smaller then 0.01 and six a p-value smaller then 0.001. Furthermore, twelve miRNAs regulating TP53 (let-7a, let7c, let-7d, let-7e, let-7 g, miR-19b, miR-218, miR-22, miR-27b), ten miRNAs regulating MDM 2 (miR-140-5p, miR-145, miR-223, miR-23b, miR29a, miR-29b, miR-29c, miR-374b, miR-383), four miRNAs regulating
RB1 and three miRNAs regulating CDKN2 A (miR-125a, miR-125b, miR-

Fig. 1 | SO-018 8 Heatmap of miRNAs with regulatory function in MDM 2-induced apoptosis
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340) are significantly downregulated in MDM 2 expressing mesotheliomas (. Fig. 1).
Conclusions. miRNA expression seems to impact MDM 2 expression level in malignant pleural mesothelioma. A better understanding of the biological differences between MDM 2 positive and negative tumours is
important to identify those patients with nutlin-3a sensitive neoplasias.

Joint-Session Hungarian-German
SO-019
Significance of ATRX/DAXX expression and alternative
lengthening of telomeres in insulinomas and
neuroendocrine tumors of small intestine.
B. Neumayer*1, L. Normand2, M. Hoffmeister1,
J. Friemel3, A. Perren2, T. Gress4, B. Sipos1

ing dedifferentiated (HLE) and a slowly growing, more differentiated
(HUH7) cell line was selected for our experiments. Immortalized LX2 Ito
cell line was a kind gift of Scott Friedman (USA).
Results: The increased invasivity of HLE cells were proved by their increased proliferation rate, and their faster migration in would healing assay, as well as in Boyden chamber for Matrigel compared with HuH7 cells.
Both cell lines express vimentin, an intermedier filament described in hepatomas with poor prognosis. They also express syndecan-1 and CXCR4
chemokine receptors. When hepatoma cells were growing with Ito cells
in co-culture changes were witnessed in their matrix protein synthesis.
Moreover, the proteins synthesized by the two co-cultures differed from
each other. The co-culture of LX2 with the more aggressive HLE cells produced more laminin b1, TIMP1, type IV collagen, whereas more fibronectin, thrombospondin1 and type IV collagen were detected in the co-culture with HuH7 cells. Syndecan-1 shedding was found to be increased in
both co-cultures.
Conclusion: Our results indicate, that the response of stromal cells are determined by the phenotypic characteristics of hepatoma cells.

1Institute of Pathology and Neuropathology, University Hospital, Tübingen,

Germany, 2Institute of Pathology, University of Bern, Switzerland, 3Institute
of Pathology, Klinikum Bremen Mitte, Bremen, Germany, 4Department
of Gastroenterology, Philipps-Univerisity of Marburg, Germany

Metastasis and Immune system – Poster

Background. ATRX and DAXX mutations associated with alternative
lengthening of telomeres (ALT) phenotype have been shown as one of
the major altered pathways in pancreatic neuroendocrine tumors (PanNET). We investigated the relevance of these alterations in a large set of
insulinomas and small intestine neuroendocrine tumors (siNET).
Methods. In our study we characterized 78 insulinomas (65 with benign
and 13 with malignant behaviour) and 137 siNET (54 with benign and 84
with malignant behaviour). We examined the loss of expression of DAXX
and ATRX by immunohistochemistry. Further we analysed them for ultrabright signals by telomere specific fluorescence in situ hybridisation as
an evidence for an ALT phenotype.
Results. We detected a loss of expression of DAXX or ATRX in 6 of 78
insulinomas. 4 insulinomas showed an ALT phenotype, all with evidence
of metastasis. One case of 137 siNET had a loss of expression of DAXX,
which was negative for ALT. We classified 2 siNET as ALT positive, none
with loss of DAXX expression.
Conclusions. DAXX and ARTX mutations are correlated with the ALT
pathway in insulinoma and occurred in malignant cases only. Patients
with ALT positive malignant insulinomas were larger (3 cm, StDev 2.61)
than malignant insulinomas without ALT phenotype (1.35 cm, StDev 0.5).
In siNET the ALT phenotype and loss of ARTX and DAXX expression
play a minor role.

P.SA-001
PD-L1 expression in small cell neuroendocrine carcinomas

SO-020
Tumor-stroma interaction of hepatomas
of slow or fast proliferation rate
K. Kiss1, A. Fullar1, E. Regös1, A. Kiss2, Z. Schaff2, K. Baghy1, I. Kovalsky*1
11st Department of Pathology & Experimental Cancer Research,

Semmelweis University Budapest, Budapest, Hungary, 22nd Department
of Pathology, Semmelweis University, Budapest, Hungary
Background. Introduction: Tumor phenotype is greatly influenced by the
synthesized tumor microenvironment. This non-tumorous component
includes inflammatory cells, tumor associated fibroblasts, blood vessels,
and the macromolecules of extracellular matrix. Aims: In the present research we addressed the question whether the degree of fibrogenic response of Ito cells is non-specific for the presence of hepatoma cells or it
is influenced by the phenotype of hepatocellular carcinomas?
Material: Hepatoma cell lines were received from the Institute of Pathology Heidelberg at Karls Ruprecht University (Germany). A fast grow-
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A.H. Scheel*1, A.M. Schultheis1, L. Ozretic1, J. George2,
R.K. Thomas2, T. Zander3, J. Wolf3, R. Büttner1
1University Hospital Cologne, Institute of Pathology, Cologne, Germany,
2University of Cologne, Department of Translational Genomics, Cologne,

Germany, 3University Hospital Cologne, Medical Clinic I, Cologne, Germany
Background. Small cell lung cancer and extrapulmonary small cell carcinomas are the most aggressive type of neuroendocrine carcinoma. Clinical treatment relies on conventional chemotherapy and radiotherapy, relapses are frequent. The PD-1/PD-L1/PD-L2 pathway is a major target of
anti-tumor immunotherapy. Aberrant PD-L1 or PD-L2 expression may
cause local immune-suppression. Therapeutic antibodies that disrupt the
pathway have been demonstrated to induce strong and durable tumorregression. Here we investigated expression of PD-1 and its ligands in
small cell carcinoma using immunohistochemistry and RNA-sequencing.
Methods. PD-L1 and PD-1 protein expression in 94 clinical cases of small
cell carcinomas (61 pulmonary, 33 extrapulmonary) was analyzed by immunohistochemistry using two different monoclonal antibodies (clones
5H1, E1L3 N). RNA expression was profiled using RNA-seq in 43 clinical cases.
Results. None of the small cell carcinomas showed PD-L1 protein expression in tumor cells. PD-L1 and PD-1 protein expression was noticed
in the stroma: Seventeen of 92 cases (18.5 %) showed PD-L1 expression
(IHC) in tumor-infiltrating macrophages and 45/94 (48 %) showed PD1 positive lymphocytes. RNA-seq showed moderate PD-L1 gene expression in 16/43 cases (37.2 %). PD-L1 was correlated with macrophage and
T-cell marker expression. The second PD-1 ligand PD-L2 was expressed
in 12/43 (27.9 %) and showed similar correlations.
Conclusions. The PD-1/PD-L1 pathway seems activated in the stromal
component of a fraction of small cell carcinomas, whereas none of the
carcinoma cells showed expression. PD-L1 was expressed in tumor-infiltrating macrophages and was correlated with presence of tumor-infiltrating lymphocytes. Patients with stromal PD-L1/PD-L2 expression may respond to anti-PD-1 treatment. Thus, the investigation of the tumor microenvironment should be included in clinical trials. Besides conventional immunohistochemistry, RNA-seq seems suitable for detection of PDL1/PD-L2 expression and might prove to be more sensitive.

P.SA-002
uPA- and PAI1- levels are increased in locally advanced,
high grade and nodal positive colorectal cancers
B. Märkl*1, J. Hardt2, S. Rüth3, K. Endhardt1, A.-M. Bubolz1,
R. Ihringer1, M. Anthuber3, R. Hoffmann2
1Institute of Pathology, Klinikum, Augsburg, Germany, 2Klinikum Augsburg,

Institute for Laboratory Medicine and Microbiology, Augsburg, Germany,
3Institute for Visceral Surgery, Medical Center, Augsburg, Germany
Background. The proteases urokinase plasminogen activator (uPA) and
plasminogen activator inhibitor 1 (PA1-1) are two components of the
plasmin/plasminogen system. They play an important role in matrix degradation which facilitates cell migration and tumor progression. In an ongoing study we evaluate the prognostic value of uPA and PAI-1 in colorectal cancer.
Methods. To date we enrolled 50 colon and 14 rectal cancer cases (UICC
stage I – IV). Emergency operation, non-curative intention and neoadjuvant therapy were criterions of exclusion. Tumor samples were retrieved
from the fresh specimens immediately after resection. A commercially
available enzyme-linked immunosorbent assay (ELISA) was used to evaluate the tissue levels of uPA and PAI-1.
Results. The mean levels of uPA and PAI-1 were 4.0 ± 2.2 and
38.9 ± 34.6 ng/mg protein. uPA and PAI-1 levels correlated highly with
each other (R = 0.71; P < 0.001). Median uPA and PAI-1 levels were significantly increased in high grade tumors (3.1 vs. 6.9 ng/mg protein; P = 0.002
and 21.5 vs. 78 ng/mg protein; P = 0.014). Moreover, PAI-1 levels were significantly evaluated in T3/4 compared to T1/2 tumors (median: 36.0 vs.
14.0 ng/mg protein; P = 0.006). A marginally significant difference was
seen between the PAI-1 levels of nodal positive vs. negative cases (median: 34.5 vs. 18.5 ng/mg protein; P = 0.084).
Conclusions. UPA and PAI-1 evaluation is feasible in colorectal cancer.
The correlation of PAI-1 with tumor grade, infiltration depth and nodal status indicates an association with an aggressive tumor behavior. Data analysis after completing the recruitment and 2 plus 5 years follow up
will provide further insides into the role of uPA and PAI-1 in colorectal cancer.

P.SA-003
High frequency of lobular breast cancer in
distant metastases to the orbit
M. Raap*1, W. Antonopoulos1, M. Dämmrich1, H. Christgen1,
D. Steinmann2, F. Länger1, U. Lehmann1, H. Kreipe1, M. Christgen1
1Institute of Pathology, Hannover Medical School,
Hannover, Germany, 2Department of Radiation Oncology,
Hannover Medical School, Hannover, Germany

Background. Metastasis to the periocular soft tissue of the orbit is a rare
manifestation of metastatic cancer. Infiltrating lobular breast cancer is a
special breast cancer subtype, which accounts for 10-15 % of all mammary carcinomas and for approximately 1 % of all malignancies. Here, we report on a high frequency of lobular breast cancer in patients with orbital
metastases identified in an original series of metastatic tumor specimens
and by a systematic literature review.
Methods. A series of 14 orbital metastases was compiled from formalinfixed paraffin embedded archival tissues. All cases were subjected to histological re-review and detailed immunophenotypical characterization. In
addition, we performed a meta analysis of 68 previously published case reports describing orbital metastases, with special reference to breast cancer subtypes.
Results. Based on clinical history, histomorphology, immunophenotype,
and/or comparison with matched primary tumors, orbital metastases
were derived from breast cancer in 8/14 cases, 7 of which were classified
as metastatic lobular breast cancer. Other entities included non small cell

lung cancer (4/14), infiltrating ductal breast cancer (1/14), prostate cancer (1/14) and adenocarcinoma of the esophagus (1/14). In line with this
original series of orbital metastases, lobular breast cancer was the most
common malignancy in 72 patients with OMs described in 68 independent case reports.
Conclusions. Lobular breast cancer represents the cancer subtype with the
highest prevalence among OMs. The high frequency of infiltrating lobular
breast cancer in orbital metastases illustrates the special metastatic behavior of this tumor entity and may have implications for the understanding
of the organotropism of metastatic lobular breast cancer.

P.SA-004
Human 6-sulfo LacNAc dendritic cells locally expressing
proinflammatory cytokines are present in intestinal
tissues of patients with Crohn’s disease
U. Sommer*1, L. Jilek2, K. Flecke2, R. Wehner2, R. Schmelz3,
K. Schäkel4, D. Aust1, M. Schmitz2, G. Baretton1
1Institute of Pathology, University Hospital Carl Gustav Carus, TU
Dresden, Dresden, Germany, 2Institute of Immunology, University
Hospital Carl Gustav Carus, TU Dresden, Dresden, Germany,
3Medizinische Klinik und Poliklinik 1, University Hospital Carl
Gustav Carus, TU Dresden, Dresden, Germany, 4Department of
Dermatology, Ruprecht-Karls-University, Heidelberg, Germany

Background. Crohn’s disease is characterized by chronic relapsing and remitting intestinal inflammation and tissue destruction. CD4 + T cells and
CD8 + cytotoxic T lymphocytes (CTLs) play an essential role in the pathogenesis of Crohn’s disease, which is based on their profound capability to
produce various proinflammatory cytokines and to lyse tissue cells. Dendritic cells (DCs) are characterized by a unique capacity to induce and expand proinflammatory CD8 + CTLs and CD4 + T cells. However, little is
known about the potential role of native human DCs in the pathogenesis
of Crohn’s disease. Previously, we reported that human 6-sulfo LacNAc
(slan) DCs display pronounced proinflammatory properties and are detectable in affected tissues of patients with various inflammatory diseases. In the present study, a potential participation of slanDCs in the pathogenesis of Crohn’s disease was explored.
Methods. We stained 23 paraffin-embedded tissues from patients with
Crohn’s disease immunohistochemically (mouse anti human IgM directed against slanDCs, clone 34 DD2; Institute of Immunology TU Dresden, Germany).
Results. Interestingly, slanDCs were detectable in all tissues at varying
frequencies (mean: 28.57 slanDC/mm2, range: 1.4-92.62 slanDC/mm2).
slanDCs were preferentially located in the L. propria mucosae. In further
experiments, we explored the maturation status of slanDCs in five affected tissues displaying a high frequency of slanDCs. We found that the majority of tissue-infiltrating slanDCs express the maturation marker CD83
(mean: 72.95 % slanDC/mm2, range: 50 %-94 % slanDC/mm2). Following our previous results indicating that activated slanDCs secrete large
amounts of tumor necrosis factor (TNF)-alpha and interleukin (IL)-23,
we investigated whether slanDCs locally express these proinflammatory cytokines in tissues from patients with Crohn’s disease. When evaluating 10 affected tissues by immunofluorescence analysis, we observed
that approximately 20 % of slanDCs locally express the proinflammatory cytokines TNF-α or IL-23, which are implicated in the pathogenesis of
Crohn’s disease.
Conclusions. The presence of mature slanDCs expressing the important
proinflammatory cytokines TNF-α and IL-23 indicates that slanDCs may
contribute to the inflammatory processes underlying Crohn’s disease.
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P.SA-005
Putative role of CCL24 and CCL26 in immune evasion
of pancreatic ductal adenocarcinoma

P.SA-006
Micropapillary breast carcinoma – an aggressive subtype?
Comparison of subtype and the EndoPredict® assay

J. Sperveslage*1, M. Hoffmeister2, K. Eikmeier3, H. Stoll4, S. Schaller2,
J. Siveke5, F. Bergmann6, N. Giese7, G. Klöppel8, E. Wardelmann1, B. Sipos2

1Center for Histology, Cytology and Molecular Diagnostics, Trier,

1University Hospital Münster, Institute of Pathology, Münster,

Germany, 2Institute of Pathology, University Hospital, Tübingen,
Germany, 3University Hospital Münster, Institute of Neuropathology,
Münster, Germany, 4University Children’s Hospital, University Hospital,
Tübingen, Germany, 5Technical University of Munich, Department
of Internal Medicine II, Munich, Germany, 6Institute of Pathology,
University Hospital, Heidelberg, Germany, 7University Hospital
Heidelberg, Department of Surgery, Heidelberg, Germany, 8Technical
University of Munich, Department of Pathology, Munich, Germany
Background. Chemokines and chemokine receptors known to play an important role in the development, homeostasis, and function of the immune system have also been shown to be involved in progression of various cancers by directing the migration of tumor cells to sites of metastases,
inducing proliferation of tumor cells and angiogenesis of tumor associated vessels. Furthermore, there are several reports linking the expression
of chemokines in tumor cells with tumor immune evasive mechanisms.
Methods. In our study we performed a comparative screening of chemokine/chemokine receptor expression of 37 chemokines and 19 chemokine receptors in microdissected pancreatic ductal tumor cells (n = 22)
and normal duct cells (n = 11) by quantitative real-time PCR. Chemokine
expression at the protein level was analyzed by ELISA experiments with
protein lysates from pancreatic cancer specimens and normal pancreata.
Murine PDAC cell lines were transduced lentivirally to overexpress the
murine CCL24 to evaluate a potential role of CCL24 in immune escape
mechanisms in vivo in immunocompetent mice. The murine CCL26 has
been recognized as a pseudogene and can therefore not be analyzed in invivo experiments with mice [1].
Results. Our experiments revealed the two chemokines CCL24 and
CCL26 to be upregulated at the mRNA level in pancreatic ductal adenocarcinoma (PDAC) specimens compared with normal pancreatic tissues.
ELISA experiments confirmed the significant CCL24/CCL26 upregulation at the protein level.
Conclusions. The two chemokines CCL24 and CCL24 may play a role in
tumor immune evasion by changing the Th1/Th2 tumor environment in
PDACs. CCL24 and CCL24 are chemotactic ligands for the chemokine receptor CCR3 which is expressed by eosinophils, basophils and Th2 lymphocytes. It has been reported that CCL26 regulates a Th2-dominant tumor environment in cutaneous T-cell lymphoma [2]. As PDACs show
efficient immune escape mechanisms CCL24/CCL26 may contribute to
immune evasion due to modulation of Th1/Th2 cell ratio and/or infiltration of macrophages. In order to prove this theory CCL24 expressing murine PDAC cells will be analyzed in immunocompetent mice regarding immune escape mechanisms. In addition, the correlation between
CCL24/CCL26 expression, cellular components of inflammatory infiltration and patient survival will be analyzed in a cohort of human PDACs
in a case-controlled manner by immunohistochemistry and RNA in situ hybridization.

References
1. Zlotnik et al (2006) The chemokine and chemokine receptor superfamilies and
their molecular evolution
2. Miyagaki et al (2010) Eotaxins and CCR3 Interaction Regulates the Th2 Environment of Cutaneous T-Cell lymphoma
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Germany, 2Institute of Molecular Pathology, Trier, Germany,
3Private Group Practice for Pathology, Luebeck, Germany
Background. The EndoPredict® assay is a tool to predict the risk of metastases of patients with estrogen receptor positive HER2 negative breast
cancer when treated with endocrine therapy alone. Low risk means less
than 10 % of risk of metastases in the next ten years, high risk ≥ 10 %. Micropapillary breast carcinoma is a rare subtype with an incidence ranging from 3-6 % of all primary breast cancers. This subtype is often associated with nodal metastases and lymphatic invasion and therefore considered as aggressive. The aim of this study was to evaluate if micropapillary breast carcinomas are significantly correlated with a high risk EP
score and EPclin score.
Methods. We retrospectively determined the histologic subtype of 537 estrogen receptor positive HER2 negative breast carcinomas analyzed by the
EndoPredict® assay in our institution. Only cases typed as micropapillary
by three experienced pathologists were included in the study. Six carcinomas with pure micropapillary architecture and 9 mixed breast carcinomas
with a micropapillary portion of 20-70 % were analyzed.
Results. 5 of 6 carcinomas with pure micropapillary architecture are considered as high risk using the EP score. Adding tumor size and nodal status (EPclin score) only 2 of 6 remain high risk. If we compare the mixed
breast carcinomas and the EP score, 7 of 9 carcinomas are considered as
high risk cases. Using the EPclin score, 6 of 9 cases remain high risk. We
reevaluated the tissue areas that were marked for the macro dissection of
tumor tissue before RNA was extracted, in all mixed types both growth
patterns were marked for analysis.
Conclusions. Although the number of cases is low, we found a majority
of pure micropapillary carcinomas with a high EP score. The classification changes to low risk using the EPclin score. In contrast, the majority of mixed micropapillary carcinomas is stratified as high risk cases using the EP score and the EPclin score. The question arises why there is a
different risk stratification for pure and mixed micropapillary breast cancer cases. We will extend our number of cases to prove its significance.

P.SA-007
Proliferation-associated genes of the EndoPredict® assay in
comparison to the hybrid score of the EndoPredict® assay
B. Döring*1, M. Otto1, 2, J. Kriegsmann1, 2
1Center for Histology, Cytology and Molecular Diagnostics, Trier,
Germany, 2Institute of Molecular Pathology, Trier, Germany

Background. The EndoPredict® assay is a tool to predict the risk of metastases of patients with estrogen receptor positive HER2 negative breast cancer when treated with endocrine therapy alone. Low risk means less than
10 % of risk of metastases in the next ten years, high risk ≥ 10 %. This multigene assay is performed as an additional tool if the traditional histological parameters do not result in a definitive strategy of therapy. After RNA
extraction, the assay analyzes the expression levels of 8 informative genes
and 3 reference genes. A web-based implementation converts the expression levels in a test score using a complex algorithm. Combining the EPscore with tumor size and nodal status the result is a hybrid score of molecular and pathological data. The 8 informative genes can be grouped in
proliferation-associated genes (BIRC5, DHCR7, UBE2 C) and hormone
receptor-associated genes (STC2, AZGP1, IL6ST, RBBP8, MGP). The aim
of this study was to evaluate if there is a remarkable correlation between
each of the proliferation-associated genes and the hybrid score of the EndoPredict® assay.

Methods. We retrospectively analyzed 544 estrogen receptor positive
HER2 negative breast carcinomas who received an EndoPredict assay in
our institution regarding the expression levels of the proliferation-associated genes and the EPclin risk score. The expression levels of the genes
were dichotomized using the median range and thus creating a low level
of expression and a high level of expression.
Results. The low level of expression of the genes conforms well with the
EPclin low risk, e.g. 71 %-80,5 % of these cases are considered as low risk
when using the EndoPredict® assay. Interestingly, the correlation is poor
between high levels of gene expression and the EPclin high risk group
(53,8 %-61,8 %) in all three genes.
Conclusions. It is not possible to reduce the examination of breast cancer
to one of these proliferation-associated genes because of the lack of risk
stratification in the EPclin high risk group. The underlying algorithm and
the number of involved factors is still too high.

P.SA-008
Proliferation-associated genes of the EndoPredict® assay in
comparison to the immunohistochemical Ki-67 expression
B. Döring*1, M. Otto1, 2, J. Kriegsmann1, 2
1Center for Histology, Cytology and Molecular Diagnostics, Trier,
Germany, 2Institute of Molecular Pathology, Trier, Germany

Background. The EndoPredict® assay is a tool to predict the risk of metastases of patients with estrogen receptor positive HER2 negative breast cancer when treated with endocrine therapy alone. Low risk means less than
10 % of risk of metastases in the next ten years, high risk means ≥ 10 %.
This multigene assay is performed as an additional tool if the traditional
histological parameters do not result in a definitive strategy of therapy. After RNA extraction, the assay analyzes the expression levels of 8 informative genes and 3 reference genes. A web-based implementation converts
the expression levels in a test score using a complex algorithm. Combining the EP score with tumor size and nodal status, the result is a hybrid
score of molecular and pathological data. The 8 informative genes can be
subdivided in proliferation-associated genes and hormone receptor-associated genes. The immunohistochemical analysis determined by Ki-67
expression is the routine parameter for proliferation. The recommendations of St. Gallen 2013 defined a new cut-off level for Ki-67 expression to
differentiate between the intrinsic subtypes Luminal A and B. The intraand interobserver variability of the immunohistochemical Ki-67 analysis
is widely discussed in literature. The aim of this study was to evaluate if
there is a remarkable correlation between the expression levels of one of
the proliferation-associated genes and the Ki-67 expression that was routinely determined in each case.
Methods. We retrospectively analysed 544 estrogen receptor positive
HER2 negative breast carcinomas who received an EndoPredict® assay in
our institution regarding the expression levels of the proliferation-associated genes and the Ki-67 expression. The expression levels of the genes
were dichotomized using the median range and thus creating a low level
of expression and a high level of expression. The Ki-67 expression was dichotomized using actual recommendations in a low expression group (119 %) and a high expression group (20-100 %).
Results. The low level of expression of all three genes conforms quite well
with the low expression group of Ki-67 (66,3 %-72,9 %). The correlation
of high levels of gene expression and the expression of ≥ 20 % of Ki-67 is
poor (52,2-57,9 %).
Conclusions. Although RNA level and protein level cannot be compared
directly, a trend can be recognized in the low expression group. A direct
comparison using the same detection method will eventually add further
information for a future determination of proliferation.

P.SA-009
Influence of renal environments on dendritic cell signature
under homeostatic conditions and during allograft rejection
Z. Popovic*1, 2, F. Chessa1, D. Mathow1, T. Hielscher1,
S. Wang1, A. Atzberger1, H.-J. Gröne1
1Geman Cancer Research Center, Heidelberg, Germany, 2Institute

of Pathology, University Medical Center, Mannheim, Germany
Background. Renal dendritic cells (rDCs) are members of the renal mononuclear phagocytic system, a network of interstitial immune cells extending throughout the renal parenchyma, which also includes renal macrophages (rMØ). rDCs play major roles in renal homeostasis and disease.
Electron microscopy studies revealed that rDCs homogeneously distribute across the renal cortex whereas along the medulla their number decreases; whether their anatomical distribution associates with compartment-specific functions remains however unknown. Biopsy studies of human kidney allografts undergoing rejection identify renal cortex as the
major site of tissue injury.
Methods. Considering that DCs carry out essential functions for the initiation of immune alloresponses, we hypothesize that DC alloreactivity
might vary depending on their distribution within the grafted kidney. This
study aims to: 1) describe the renal leukocyte population of cortex and
medulla; 2) analyze the rDC phenotype in cortex and medulla at steadystate and under allogeneic stimuli; 3) investigate the gene expression profile of cortical and medullary rDCs, under homeostatic conditions and
during transplant rejection.
Results. Our data confirm a higher leukocyte density in renal cortex.
rDCs in medulla modulate their antigenic pattern towards classic macrophage signature. Microarray analysis shows high similarities in the gene
expression profile of cortical and medullary rDCs at steady-state, suggesting minor functional differences. During allograft rejection however, proinflammatory signatures occur among cortical DCs of donor and
host origin. This includes genes involved in the processes of alloantigen
uptake, processing and presentation, suggesting a higher alloreactive profile of cortical DCs, irrespective of their origin. A macrophage-like phenotype is preserved in medullary donor DCs under allogeneic stimulation.
Likewise, host DCs infiltrating medulla induce the expression of macrophage markers.
Conclusions. We conclude that renal compartment-specific factors may
modulate the DC phenotype during allorejection. Despite a comparable
gene expression profile of cortical and medullary rDCs during homeostasis, in allogeneic transplantation both infiltrating host DCs and resident
donor DCs activate a pro-inflammatory signature preferentially in cortex,
contributing to the compartment-specific post-transplant kidney damage.

P.SA-010
Is it possible to predict the EndoPredict® risk score when
correlating the subtype of breast cancer and EPclin score?
B. Döring*1, M. Otto1, 2, H. Kronsbein1, J. Kriegsmann1, 2
1Center for Histology, Cytology and Molecular Diagnostics, Trier,

Germany, 2Institute of Molecular Pathology, Trier, Germany
Background. The EndoPredict® assay is a tool to predict the risk of metastases of patients with estrogen receptor (ER) positive HER2 negative
breast cancer when treated with endocrine therapy alone. Low risk means
less than 10 % of risk of metastases in the next ten years, high risk ≥ 10 %.
This multigene assay is performed if the traditional histological parameters do not lead to a definitive strategy for therapy. Regarding the actual
AGO recommendations, validated multigene assays like Oncotype DX®
and EndoPredict® are evaluated as + /- in the category “prognostic factors”,
whereas the histological subtype is stated as + + .
Micropapillary breast carcinomas are considered as an aggressive subtype because they are often associated with lymph node metastases and
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invasion of lymph vessels. In contrast, pure mucinous carcinomas of the
breast are associated with low rates of local and distant recurrence and are
considered as carcinomas with an excellent prognosis. Until now, to our
knowledge, there is no study correlating subtypes of breast carcinomas
and the prediction of the EndoPredict® assay.
Methods. We retrospectively determined the histological subtype of 537
ER positive HER2 negative breast carcinomas, analysed by the EndoPredict® assay in our institution. The results of three experienced pathologists
(J.K., M.O. and H. K.) had to be concordant for each case.
Results. The majority of the cases was categorized as no special type
(80,3 %), followed by invasive lobular carcinomas (15,6 %). In our study
4,1 % of cases belonged to rare subtypes: 6 micropapillary breast carcinomas, 15 mucinous breast carcinomas and 1 apocrine subtype. Correlating subtype and EPclin score, the number of low risk carcinomas of
no special type is higher than that one of high risk cases (55,9 % versus
44,1 %). Invasive lobular breast carcinomas were predominantly low risk
(77,4 %). 4 of 6 carcinomas with pure micropapillary architecture were
considered as low risk, whereas 5 of 15 mucinous carcinomas were stratified as high risk cases.
Conclusions. Rare subtypes of breast cancer did not show the expected
risk stratification using the EPclin score. While micropapillary carcinomas were not always high risk, 1/3 of mucinous carcinomas were determined as high risk. Therefore, further investigation of subtypes and correlation with multigene tests and the comparison with follow up data are
required.

P.SA-011
A fulminant (postnatal) progress of
burkitt-lymphoma in a 17 years female

Background. A huge challenge is the differentiation of multicentric tumour growth from intrapulmonary metastases; this currently represents
a problem, since this decision ultimately influences the tumour stage as
well as subsequent treatment strategies. If the initial tumour and the second lesion have a similar histological subtype, molecular testing may help
to decide whether the lesions are likely to be clonally related.
Methods. Multiple ipsilateral and contralateral located tumour lesions,
which could be a clonal product (intrapulmonary metastases) of the initial
tumour or a second primary tumour, were investigated for 20 randomly
selected NSCLC patients. The mutation status of EGFR and KRAS genes
was analyzed by sequencing, SNaPshot (SNP: Single Nucleotide Polymorphism) and fragment analysis, respectively.
Results. In this study, 85 % of patients with multiple lesions showed clonal products of the primary tumour. 23.5 % of multicentric tumours with
evidence of a clonal origin were localized in a separate lobe. In total, 15 %
of patients with multiple NSCLCs displayed a different molecular pattern
suggesting multicentric tumour growth.
Conclusions. A differentiation can only be done in case of a mutation not
in case of a wild-type status. There are no definitive guidelines as to whether the primary lesion or metastases should be preferentially tested. Based
on the data presented (15 % of patients with multiple NSCLCs displayed
a different molecular status), multiple primary lesions which are identified in a single patient should be tested separately in order to determine
the tumour stage as well as subsequent treatment strategies.

P.SA-013
Impact of standardized methods on representativity
in pancreato-biliary cytopathology
L. Veits*, W. Sterlacci, C. Falkeis, M. Vieth

I. Klempert*, H.-J. Scholman, M. Dietel
Institute of Pathology, Charité University Hospital, Berlin, Germany
Background. Burkitt-lymphoma are fast growing malignant B-cell lymphomas, that appear endemic associated with HIV oder sporadic, but seldom in young, middle Europe patient without any accompanying diseases. We had an case of an 17 old female (6 week after birth of an healthy
infant) with an abdominal diffuse tumor. The girl died a few weeks later.
Methods. We used the standard H&E-stain and additional immunhistochemistry stains to make the diagnose of an burkittlymphoma. In addition we undertook the autopsy with macroscopic cross section and histoligical slides to identify the cause of death and evaluate the residual tumor.
Results. The girl died because of an fungal septic multiorgan failure
(MOF), that entered by they tracheal mucosa and was favored by the aggressive therapy in addition to immunocompromised. The lymphoma
was only diagnosed, because of the postnatal examinations of the mother.
Conclusions. Sporadic Burkitt-Lymphoma appear seldom in young (pregnant) middle Europe females without any additional disease (not HIV-related). The progress can be fulminant and the aggressive, immune compromised therapy is able to smooth the way for opportunistic (pathogenic) agents with deathtrap development.

P.SA-012
Multiple intrapulmonary metastasis (MIM) or
multicentric primary tumour lesions?
M. Demes*1, 2, 3, S. Stallmann3, S. Scheil-Bertram2,
J. Schirren4, A. Fisseler-Eckhoff2, 3
1Pathologie der HSK Wiesbaden in Kooperation mit der
Gemeinschaftspraxis für PathologieWiesbaden, Molecular Pathology,
Wiesbaden, Germany, 2Dr. Horst-Schmidt-Kliniken (HSK), Institute
of Pathology and Cytology, Wiesbaden, Germany, 3Group Practice of
Pathology Wiesbaden, Molecular Pathology, Wiesbaden, Germany,
4Dr. Horst-Schmidt-Kliniken (HSK), Thoracic Surgery, Wiesbaden, Germany
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Klinikum Bayreuth, Institute of Pathology, Bayreuth, Germany
Background. Cytopathology is a very specific method in the diagnosis of
malignant lesions of the pancreas, but the rate of non diagnostic material obtained by EUS-guided fine needle aspiration tends to be high. Aim
of this study was to determine the rate of diagnostic and non-diagnostic
samples and to increase it by standardization of all involved processes.
Methods. Status quo (Group A) was determined by collecting all cytological samples of one clinical institution sent to our institution over a period
of 10 months, starting in April 2013. All cases were evaluated and divided into 3 groups: Diagnostic, limited diagnostic and non diagnostic. The
control group (Group B) was evaluated 10 months later (February 2014–
November 2014). Both groups contained solid and cystic pancreatic lesions and were obtained by transduodenal and transgastral EUS-guided
fine needle aspiration. Brush cytology samples of the bile ducts were also included. Material was regarded non diagnostic if the collected material did not allow a diagnosis because of low cellularity or if the material did not meet the cytological criteria of the putatively biopsied lesion.
Results. Group A showed high rates of non diagnostic samples so that
various measures were initiated which affected both, the clinical sample
acquisition and the pathological preparation of the material. For example, new needles were tested and implemented in clinical regimes and new
standards in techniques of tissue saving after biopsy were conceived. Pathological processes were optimized, staff was specifically trained and stainings were evaluated and in cases optimized or renewed. Most importantly,
meetings between pathologists and clinicians were organized and a new
referral sheet was designed quoting all important clinical information.
Consequently, the rate of diagnostic material in cytopathological samples
distinctly increased (58,4 % to 75,9 %) and the rate of non diagnostic samples decreased (36 % to 9,6 %).
Conclusions. Our data show that the rate of diagnostic samples can be increased by standardization of the diagnostic process but the importance
of communication between pathologists and clinicians must not be underestimated as it can be the key to success.

P.SA-014
CRC cell-fibroblast interactions promote Cx43
expression in activated fibroblasts
H. Deng*, Q. Nie, H. Wen
Department of Pathology, School of Medicine,
Zhejiang University, Hangzhou, China
Background. Aim: Tumor stroma plays an important role in tumor development. Studies show that fibroblasts in tumor stroma can regulate proliferation, migration, invasion and angiogenesis of tumor cells which is also
closely related with tumor metastasis and recurrence. Connexin 43 (Cx43)
is one of the most important gap junction proteins which can regulate the
cell-cell communication. The present study is to investigate Cx43 expression and the activation of fibroblasts during CRC cell-fibroblast interactions in order to reveal the underlying mechanism and its significance to
fibroblasts’ behavior.
Methods: We co-cultured Fibroblasts (HELFs) with SW620 cells or
SW480 respectively in vitro to detect the effects of interactions between
CRCs and fibroblasts on fibroblasts’ behaviors. RT-PCR, Q-PCR, Western Blot and IF were used to detect the expression of Cx43 and Wnt signalling related genes and proteins of fibroblasts.
Results: Our results showed that CRC cell-fibroblast interactions induced
fibroblast activation and promoted its proliferation and migration. And
the expression of Cx43 and Wnt signalling related proteins Dvl3 and
TCF4 in fibroblasts were up-regulated, and nuclear β-catenin was increased. However, the up-regulation of Cx43 in activated fibroblasts does
not effect the GJIC level of fibroblasts.
Conclusions: CRC cell-fibroblast interactions promote the activation,
proliferation and migration of fibroblasts; CRC cell-fibroblast interactions
promoting fibroblasts’ behaviors change may relate with up-regulation
of Cx43 and activation of Wnt signaling in fibroblasts; The up-regulation
of Cx43 in activated fibroblasts does not effect GJIC level of fibroblasts,
which suggest that Cx43 may work in a gap junction independent way.
Keywords: Colorectal cancer, CRC cell-fibroblast interactions, Fibroblasts, Cx43, GJIC, Wnt signaling This work was supported by grants from
the Natural Science Foundation of Zhejiang Province (LY12H16027), the
National Natural Science Foundation of China (30870971) and the Major
Program of the National Natural Science Foundation of China (81090420)

P.SA-015
BACH2 mediates p53-dependent tumor suppression in DLBCL
X. Jiang, R. Zhou*
Dept of Pathology and Pathophysiology & Inst of Pathology and Forensic
Medicine, Zhejiang University School of Medicine, Zhejiang, China
Background. Diffuse large B-cell lymphoma (DLBCL) represents a heterogeneous human lymphoma entity, which divided into germinal center
B cell-like (GCB) phenotype and activated B cell phenotype (ABC) phenotype with the cell of origin (COO) classification by gene expression profiling. The signal transduction networks influencing B-cell lymphoma initiation are not well defined, although their characterization may lead to
the development of targeted, potentially curative DLBCL therapies. Previous studies described that BTB and CNC homology 1 basic leucine zipper
transcription factor 2 (BACH2), a B cell-specific transcriptional repressor,
acts as a promising prognosis marker for pre-B acute lymphoblastic leukemia (ALL) and DLBCL. Here we report that BACH2 and its upstream
activator, paired box protein 5 (PAX5) are essential for the DLBCL surveillance in vitro. Loss of BACH2 or PAX5 results in unopposed BCL6mediated suppression of TP53 in normal peripheral pre-B cells. And exogenous BACH2 overexpression had protective effects in GCB lymphoma lines through activation of the ARF/TP53-mediated tumor apoptosis, but not in MYC+ translocation GCB lymphoma lines. We also observed that exogenous PAX5-BACH2 axis activation transcriptional repressed B-lymphocyte-induced maturation protein 1 (BLIMP1) and X-

box binding protein 1 (XBP1) expression in ABC lymphoma lines, which
may promote cellular endoplasmic reticulum stress-induced cell death in
vitro. These findings identify BACH2 as a safeguard against DLBCL lymphomagenesis. Further studies will be needed to show whether genetic lesions targeting PAX5 or BACH2 are required to enable surprisingly high
levels of BCL6, PRDM 1 and XBP1 expression observed in pre-B or mature B cell DLBCL.

P.SA-016
The Interaction of Cancer Stem Cells with Their Vascular Niche
P. Yi-fang, X.-h. Yao, G.-N. Yan, D.-Y. Guo, X.-w. Bian*
Inst of Pathology and Southwest Cancer Center, Third
Military Medical University, Chongqing, China
Background. Cancer stem cells (CSCs) have been identified as a special
subpopulation of cancer cells which play crucial roles in tumorogenesis,
recurrence and resistance to therapies. In this series of studies, we investigated the crosstalk between CSCs and their vascular niche. We found
that CSCs promote tumor neovascularization by three mechanisms. Firstly, they produce high levels of vascular endothelial growth factor (VEGF),
an important pro-angiogenic factor, via activation of C-X-C motif chemokine receptor 4 (CXCR4) and formylpeptide receptor (FPR). Secondly, they generate endothelial cells directly. Finally, they form vasculogenic
mimicry through phosphorylation of VEGFR-2 and the downstream molecules. On the contrary, endothelial cells in the vascular niche maintain
CSC properties by providing Sonic Hedgehog (Shh) to activate the HH
signalling pathway in CSCs. Therefore, targeting the interaction between
CSCs and their vascular niche is a promising strategy for cancer therapy.

P.SA-017
ERG and USP9Y-TTTY15 genetic difference of prostate
cancer between Eastern and Western population
R. Guoping*, Y. Zhang, X. Liu, X. Mao, Y.-J. Lu
Department of Pathology, The First Hospital, College of
Medicine, Zhejiang University, Hangzhou, China
Background. Morbidity and mortality of prostate cancer vary widely between Eastern and Western population, Urologists generally consider
more common in Western men than in Asian men significantly. Some
people think that the difference may be due to genetic factors or others.
but the basis for the difference remains unknown. Because genomic studies of Asian prostate cancer are very limited, especially susceptibility genes.
TMPRSS 2:ERG fusion gene might be key genetic changes underlying the
regional/ethnic difference in clinical incidence. the USP9YTTTY15 fusion as a Chinese prostate cancer-specific genetic alteration in a separate
cohort of Chinese prostate cancer samples. We used a reverse transcription PCR approach to reveal TMPRSS 2:ERG and USP9Y-TTTY15 fusion
genes alterations in Chinese prostate cancers. In 122 prostate cancer samples and case-matched adjacent nonmalignant tissues from UK and Chinese, We found a significant reduction of TMPRSS 2:ERG fusion gene in
Chinese, that are commonly found in Western prostate cancers, The different frequencies of these genomic changes were further evaluated by fluorescent in situ hybridization and immunohistochemistry analyses of tissue microarray samples. that ERG was rearranged at a higher frequency
in UK prostate cancer samples (39 %,) than Chinese ones (10 %,). We determined that the expression level of USP9Y-TTTY15 is neither higher in
cancer than adjacent normal tissues, nor correlated with features of advanced prostate cancer in Chinese. Compared genotype and allele distribution differences among the UK and Chinese. Our findings suggest that
tumors arise in Western and Chinese prostate cancers may be the result of
different pathogenetic mechanisms. both chimeric RNAs contribute less
to prostate carcinogenesis than previously reported.
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P.SA-018
The role of lncRNA-TTANR in colorectal cancer metastasis
J. Kong*, H. Zhang, J. Chen, E. Xu, Q. Huang, Y. Ke, M. Lai
Department of Pathology, Zhejiang University
School of Medicine, Hangzhou, China
Background. Aims: Long noncoding RNAs (lncRNAs) participate in multiple biological processes, which also play a functional role in cancer-associated processes, such as metastasis. Our study was to explore the role of
lncRNA TTANR in metastasis of colorectal cancer (CRC).
Methods: The differential expressed lncRNAs were screened from the
CRC cell lines with TGF-*** treatment by the transcriptome chip assay.
And the expression change of the lncRNA was confirmed by Q-PCR.
We also observed the expression change of the lncRNA TTANR (a kind
of lncRNA whose expression was down-regulated significantly in CRC
cells with TGF- β treatment), since TGF- β receptor was inhibited by
SB431542, the Smad2 and Snail were knocked down by shRNAs. Furthermore, we detected the migration and invasion abilities of CRC cells by
transwell assay and the EMT markers by Western blot in CRC cells with
siRNA to TTANR. The potential interact protein with TTANR was identified by ChIRP and Mass spectrum. And the result from Mass spectrum
was confirmed by Western Blot and RIP experiment.
Results: In our study, the lncRNA TTANR of CRC cells was down-regulated significantly by TGF- β, and its expression could be rescued by
SB431542 and Smad shRNA. The epithelium marker, E-cadherin was
down-regulated, mesenchymal markers, including MMP9, Snail and twist
were up-regulated in CRC cells when TTANR was knocked down by siRNA. Furthermore, the cell migration and invasion abilities were also enhanced. SRSF6 was identified as one of the binding proteins of TTANR,
which was also confirmed by RIP experiment respectively. When SRSF6
was knocked down, E-cadherin was up-regulated. But MMP9, Snail and
twist were down-regulated in CRC cells. As the result, cell migration and
invasion abilities were attenuated.
Conclusion: TTANR is a novel lncRNA induced by TGF- β in CRC cell
EMT model. And TTANR could inhibit EMT process and metastasis by
interacting with SRSF6 in CRC cells.

AG Urologische Pathologie I
DO-001
Clinical relevance of Syndecan-1 (CD138) tissue expression
patterns and serum levels in prostate cancer
H. Reis*1, S. Tschirdewahn2, C. Niedworok2, M. Schenck2,
I. Kovalszky3, K.W. Schmid1, H. Rübben2, T. Szarvas2
1Institute of Pathology, University Hospital, University of
Duisburg-Essen, Essen, Germany, 2Clinic for Urology, University
Hospital, University of Duisburg-Essen, Essen, Germany,
3Semmelweis University Budapest, 1st Department of Pathology
& Experimental Cancer Research, Budapest, Hungary

Background. In the era of PSA-screening programs many indolent prostate adenocarcinomas (PC) are diagnosed leading to a significant overtreatment. Therefore, biomarkers for the selection of patients who will
benefit from therapy are needed. Syndecan-1 (SDC1; CD138) is a transmembrane proteoglycan mostly expressed in epithelial cells functioning
in cell-cell and cell-extracellular matrix interactions. Its membrane-bound
presence is regulated by the balance of expression and proteolytic ectodomain shedding. Dysfunction of this balance has shown to be implicated in
various cancers. Current studies in PC reported conflicting results and the
clinical significance of serum SDC1 levels has not yet been analyzed. We
therefore evaluated the expression patterns and prognostic role of SDC1
in a large number of tissue and serum samples of PC patients.
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Methods. SDC1 levels were analyzed in 99 serum and 103 paraffin-embedded tissue (FFPE) samples by ELISA and immunohistochemistry.In
52 cases both serum and FFPE samples from the same patients were available. Clinicopathological and follow-up data were collected. For multivariate analyses, pre- and post-operative models were constructed.
Results. Median follow-up time was 167 months in the serum and 146
months in the FFPE group. SDC1 serum values were significantly higher in high gleason-grade PC (gleason-score > 6; p = 0.043), metastatic disease (N + /M + ; p = 0.022) and progressed PC (palliative TURP; p = 0.002).
Cytoplasmatic but not membranous SDC1 immunopositivity was significantly more frequent in high gleason-grade PC (p = 0.016, p = 0.957). In
univariate analysis a trend (p = 0.077) for influence of high SDC1 serum
levels (> = 123 ng/ml) on disease-specific survival (DSS) but not on overall survival (OS) was detected. In multivariate analyses, SDC1 serum levels exhibited an independent influence on OS and DSS in the preoperative (p = 0.048, p = 0.020) but not in the postoperative model (p = 0.213,
p = 0.145).
Conclusions. We observed decreasing membranous expression and increasing serum levels of SDC1 during prostate cancer progression possibly related to enhanced proteolytic shedding. In addition, a high SDC1 serum level (cut-off: 123 ng/ml) proved to be an independent and unfavorable predictor for both OS and DSS in the preoperative model thus making SDC1 a potential biomarker for preoperative risk-stratification in PC
which could therefore help to optimize therapy-decisions.

DO-002
Applicability of DNA Copy Number Analysis to FFPE Prostate
Cancer Tissue Specimen using Affymetrix OncoScan® Arrays
N.J. Rupp*1, U. Wagner1, Q. Zhong1, T. Guo2, C. Fritz1,
C. Fankhauser1, R. Hartmann1, H. Moch1, C. Poyet3, P.J. Wild1
1Institute of Surgical Pathology, University Hospital, Zurich, Switzerland,
2Institute of Molecular Systems Biology, ETH Zurich, Zurich, Switzerland,
3Department of Urology, University Hospital, Zurich, Switzerland

Background. DNA copy number analysis of tissue specimen is indispensable for the understanding and classification of disease, particularly in
cancers. This has been widely adopted for fresh frozen specimens but still
remains a challenge for formalin-fixed paraffin embedded (FFPE) tissues,
the most abundant kind of tissue specimens in pathology archives. DNA
copy number analysis holds great promise for precise stratification of patients with prostate cancer (PCa), the most frequently diagnosed malignant disease in the western world and the second most frequent tumorrelated cause of death in men.
Methods. For the investigation of intra- and inter-tumor heterogeneity,
radical prostatectomy specimens of three PCa patients were used. DNA
from fresh frozen and matching FFPE samples was extracted from normal and cancer tissue in up to triplicates. Copy number and genotype data with whole-genome coverage were determined using Affymetrix OncoScan® arrays. Known genetic alterations resulting in protein expression
changes were immunohistochemically detected using antibodies against
ERG and PTEN, respectively.
Results. Our data show that DNA copy number analysis by OncoScan®
array technology of FFPE tissues led to similar results when compared
to fresh frozen tissues. Furthermore, respective FFPE technical replicates
were found to be very similar when compared among each other, while
fresh frozen replicates were more variable. A TMPRSS 2-ERG fusion by
deletion detected within FFPE cancer tissue could be verified by positive
ERG immunohistochemical staining. Furthermore, a PTEN deletion detected in a FFPE cancer tissue case could also be verified by absent PTEN
immunoreactivity.
Conclusions. Our pilot study using Affymetrix OncoScan® arrays showed
promising and reproducible results between cancer and normal FFPE tissue replicates as well as overall similar results between FFPE and fresh frozen tissue samples. DNA copy number analysis can be applied to FFPE

tissue specimens to reliably detect gene deletions and amplifications in a
genome wide manner.

DO-003
Mechanisms of Therapy Resistance in Prostate Cancer:
Novel Functions of an Alzheimer’s Disease Related and
a Poorly Characterized Fyve-Domain Protein
M. Muders*1, S. Dutta2, P. Hönscheid1, S. Schellenburg1, K. Datta2, G. Baretton1
1Institute of Pathology, University Hospital Carl Gustav Carus,

TU Dresden, Dresden, Germany, 2Department of Biochemistry,
University of Nebraska Medical Center, Omaha, NE, United States
Background. We have elucidated a novel function of Neuropilin-2 (NRP2) in conferring therapy resistance by regulating autophagy in prostate
cancer and bladder cancer (Keck et al., Int J Cancer 2015). We have also
found that the FYVE domain protein WDFY-1 is a downstream target of
Neuropilin-2 that is responsible for therapy resistance and autophagy regulation (Stanton et al., Cancer Res 2013). The aims of this study are (I) to
uncover mechanisms of WDFY-1 regulation by NRP-2 and (II) to evaluate the exact role of WDFY-1 in therapy resistance and autophagy control.
Methods. The two metastatic prostate cancer cell lines PC3 and DU145
that express high levels of NRP2 were used for this study. Autophagic flux
assays as well as EGFR and transferrin internalization assays were executed to evaluate the role of WDFY-1 in autophagy and endocyic trafficking. mRNA and protein stability assays with Actinomycin D or cyclohexamide as well as chromatin immuno-precipitation (CHIP) assays were
used to uncover the mechanisms of NRP2 induced WDFY-1 repression.
Results. WDFY-1 is an essential protein for NRP2 mediated therapy resistance in prostate cancer. WDFY-1 was up regulated after NRP2 depletion
by reducing the recruitment of the transcriptional repressor protein “Fetal Alz-50 Clone 1” (FAC1) – a protein involved in the pathogenesis of Alzheimer's disease – to the WDFY-1 promoter region. The increased protein expression of WDFY-1 delayed the maturation of endosomes and the
transfer of cargo from the Golgi apparatus to the lysosomes. What is more,
the intracellular transport of transferrin and the epidermal growth factor
was also reduced. Our results further indicated that the increased expression of WDFY-1 lead to an accumulation of EEA-1 positive early endosomes by inhibiting the recruitment of Mon1 protein to the endosomal membrane that is important for endosomal transport and maturation.
Conclusions. Two proteins – the transcriptional repressor FAC1 and the
FYVE domain protein WDFY-1– are essential downstream targets in
NRP2 mediated therapy resistance and should be evaluated as therapeutic targets (in case of FAC1) or prognostic markers in prostate cancer.

DO-004
HTERT promoter mutation analysis in prostate cancer
R. Stöhr*1, H. Taubert2, J. Giedl1, N. Gaisa3, K. Weigelt2,
M. Burger4, P. Rümmele5, B. Wullich2, A. Hartmann1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2Department of Urology, University Hospital, Erlangen, Germany, 3Institute

of Pathology, RWTH University, Aachen, Germany, 4St. Josef Medical Centre,
Department of Urology, University of Regensburg, Regensburg, Germany,
5Institute of Pathology, University of Regensburg, Regensburg, Germany
Background. Recurrent mutations within the core promoter of the human telomerase reverse transcriptase (HTERT) gene were described in
melanomas, recently. These mutations generate consensus binding sites
for ETS transcription factor family members, and lead to a 2-4 fold increased transcriptional activity in vitro. Subsequently, these mutations
were found in several other malignancies, e.g. bladder cancer, hepatocellular carcinoma or thyroid cancer, and were discussed as early drivers for
malignant transformation. In prostate cancer (PCa) HTERT expression at

different levels was described in most of the tumors studied, and this expression was associated with a poor prognosis and a higher risk for biochemical recurrence. In addition, HTERT is also discussed as a potential
target for PCa therapy. The underlying mechanisms for high HTERT expression in PCa are still not clarified in detail. As gains at chromosome
5p15.33 (HTERT gene locus) are rare, SNPs associated with HTERT expression could be identified most recently. To date, data on HTERT promoter mutation analysis in PCa are sparse. Therefore, we performed sequence analysis of the core promoter region of the HTERT gene in an unselected cohort of prostate tumours.
Methods. Sections from formalin-fixed, paraffin-embedded and cryopreserved prostate tumours were used for DNA isolation. After precise microdissection the mutation hotspot region within the HTERT core promoter (-260 to + 60) was analysed by direct Sanger sequencing. Overall, a
cohort of 100 unselected prostate tumours was analysed so far.
Results. All cases could be analysed successfully. Mutations within the
core promoter of the HTERT gene could not be detected in any of the cases. All tumours showed wildtype sequence.
Conclusions. So far, the HTERT core promoter mutations reported from
several other malignancies could not be detected in our unselected cohort of prostate tumours. These data indicate that alterations within the
core promoter of the HTERT gene play no important role in prostate carcinogenesis.

DO-005
Inhibition of N-cadherin elicits reduced proliferation,
migration and malignant germ cell tumour cell lines
S. Schallenberg*1, C.L. Behnes1, F. Honecker2, V. Unterkircher1, R. Halpape3,
P. Burfeind3, S. Küffer1, P. Thelen4, H.J. Radzun1, P. Ströbel1, F. Bremmer1
1Institute of Pathology, University Medical Center, Goettingen,
Germany, 2Tumour- and Breast center ZeTuP, St. Gallen, Switzerland,
3Institute of Human Genetics, Göttingen, Germany, 4Department
of Urology, University Medical Center, Göttingen, Germany

Background. Testicular germ cell tumours (TGCT) are the most common
malignancy in young men between 18-35 years. Definitive identification
of histological subtypes is essential for the therapeutic management. Most
of the patients with TGCT can be cured with cisplatin-based combination
chemotherapy, even in metastatic disease. Nevertheless, patients with cisplatin resistance often have a poor prognosis. Cadherins are Ca2 + dependent transmembrane glycoproteins, which provide intercellular adhesion
and play a major role in epithelial cell-cell adhesion. N-cadherin (CDH2),
the neuronal cadherin, plays an important role in migration, differentiation, embryonic development, and metastatic behaviour of tumour cells.
In addition, it has been shown that inhibition of N-cadherin reduces proliferation and invasive capacity of several non-testicular tumours.
Methods. We did previously show that N-cadherin is differentially expressed in different histological subtypes of TGCT. In this study, we analysed the germ cell tumour cell lines NCCIT, NTERA-2, and TCAM-2,
as well as the cisplatin-resistant sublines NCCIT-R and NTERA-2R with
respect to N-cadherin expression. Furthermore, xenografts of NCCIT
(n = 5), NTERA-2 (n = 5), and TCam2 (n = 5) as well as metastases of primary TGCTs were investigated for N-cadherin expression. A blocking antibody or siRNA against N-cadherin were used in invitro studies to analyse effects of N-cadherin on proliferation, migration, and invasion.
Results. TGCT cell lines and their cisplatin-resistant variants express Ncadherin in western blot analysis. Xenografts of non-resistant TGCT cell
lines and human metastases of primary TGCT express N-cadherin protein
in immunohistochemical analysis. Blocking/down regulation of N-cadherin leads to a significant inhibition of proliferation, migration, and invasion of non-resistant TGCT cell lines. These effects were also observed
in cisplatin-resistant cell lines.
Conclusions. Down regulation of N-cadherin leads to a significant decrease of proliferation, migration, and invasion in non-resistant and cis-
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platin-resistant germ cell tumour cell lines. Therefore, N-cadherin may
be a suitable target for therapeutic interventions, particularly in cisplatin-resistant tumours.

DO-006
Molecular and immunohistochemical analysis of
ß-catenin in sex cord stromal tumours of the testis
F. Bremmer*1, H.-U. Schildhaus1, H.J. Radzun1, P. Ströbel1, S. Schweyer2
1Institute of Pathology, University Medical Center, Goettingen,

Germany, 2Gemeinschaftspraxis Pathology, Starnberg, Germany
Background. Besides the group of germ cell tumours, the WHO classification on testis tumours includes the group of sex cord stromal tumours.
They are divided in several histological types such as Leydig-cell- (LCT)
and Sertoli-cell-tumours (SCT). According to the physiological expression of beta-catenin in normal testis/Sertoli-cells, one study has been previously shown that SCT show a beta-catenin mutation in 71,4 % of cases.
In addition, immunohistochemical analysis for beta-catenin and cyclin
D1 revealed positivity in most of the cases. The authors supposed that the
mutation of beta-catenin results in a nuclear accumulation and affects the
expression of cyclin D1. Because of their rarity, the diagnosis of SCT is difficult. We wanted to know whether beta-catenin could be used to assist in
the diagnosis of sex cord stromal tumours, especially Sertoli-cell-tumours.
Methods. 27 sex cord stromal tumours, in particular LCT (n = 14) and
SCT (n = 11) were investigated for the immunohistochemical expression
of beta-catenin and cyclin D1. In addition all cases were analysed for beta-catenin gene mutations (exon 3; CTNNB1).
Results. 10 of 11 SCT revealed nuclear positivity for cyclin D1. In addition
11 of 11 tumours showed membranous and/or nuclear positivity of betacatenin. In contrast, all 14 LCT were negative for beta-catenin or cyclin
D1 expression on immunohistochemical analysis. On CTNNB1-analysis
6 of 12 SCT showed mutations in exon 3. All cases with CTNNB1 mutation showed a strong nuclear/membranous expression of beta-catenin on
immunohistochemistry. In contrast, mutation analysis of LCT showed a
mutation of the CTNNB1 gene in only 2 of 12 tumours. In these cases,
however, neither beta-catenin- nor cyclin D1-expression was detectable.
Conclusions. Testicular SCT, but not LCT express beta-catenin and cyclin D1 on immunohistochemical analysis. SCT show frequent CTNNB1
gene exon 3 mutations. Therefore beta-catenin expression is a new useful marker for the diagnosis of SCT of the testis and helps to differentiate them from LCT.

DO-007
Clinical significance of YKL-40 serum and tissue
expression levels in renal cell carcinoma
H. Reis*1, F. vom Dorp2, S. Tschirdewahn2, C. Niedworok2, S.F. Shariat3,
H.A. Baba1, H. Krause4, C. Kemkensteffen4, H. Rübben2, T. Szarvas2
1Institute of Pathology, University Hospital, University of Duisburg-Essen,
Essen, Germany, 2Clinic for Urology, University Hospital, University
of Duisburg-Essen, Essen, Germany, 3Medical University of Vienna,
Department of Urology, Vienna, Austria, 4Charité University
Medicine Berlin, Department of Urology, Berlin, Germany

Background. Elevated serum levels of Chitinase 3-Like Protein 1 (YKL40) have been detected in several inflammatory conditions and malignant diseases. In addition, high YKL-40 serum concentrations were often found to be correlated with unfavourable patient prognosis. However,
its clinical relevance in renal cell carcinoma (RCC) is poorly understood.
Therefore, the aim of this study was to evaluate the significance of YKL40 serum and tissue levels in RCC.
Methods. This study included a total number of 123 RCC patients and 20
controls. In 19 cases also post-operative serum samples were analyzed. Se-
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rum levels and tissue gene and protein expression levels were evaluated by
ELISA, RT real-time PCR and immunohistochemistry. Clinico-pathological and follow-up data were collected.
Results. YKL-40 serum but not gene expression levels were significantly higher in RCC compared to controls (2-fold; p = 0.003). Additionally, serum levels of YKL-40 significantly increased after nephrectomy
(p < 0.001). High YKL-40 serum (cut-off: 185 ng/ml) but not gene expression levels were associated with shorter overall (OS) and disease-specific
(DSS) survival in univariate analyses (hazard ratio [HR] = 3.800, 95 % confidence interval [CI] = 2.037– 7.086, p < 0.001 and HR = 3.407, CI = 1.476–
7.865, p = 0.002 respectively). In multivariate analyses again high YKL40 serum but not gene expression levels were independently associated
with shorter OS and DSS (HR = 3.550, CI = 1.809– 6.966, p < 0.001 and
HR = 2.903, CI = 1.124– 7.459, p = 0.028 respectively).
Conclusions. High serum YKL-40 level is an independent risk factor for
both OS and DSS in RCC. Its preoperative determination in serum could
contribute to a more accurate preoperative risk-stratification and optimization of therapy decisions. Furthermore, our data indicate that tumour
cells themselves are not the main source of elevated YKL-40 serum levels in RCC patients.

DO-008
Expression profile and clinicopathological correlations of retinoid
acid receptor responder protein 1 (RARRES 1) in renal cell carcinomas
A. Zimpfer*1, F. Dammert1, G. Kundt2, H. Zettl3,
M. Maruschke4, O.W. Hakenberg5, A. Erbersdobler1
1Institute of Pathology, University Hospital, Rostock, Germany,
2Institute of Biostatistics, University of Rostock, Rostock, Germany,
3Clinical Cancer Registry, Rostock, Germany, 4Helios Hanseklinikum
Stralsund, Clinic of Urology, Stralsund, Germany, 5Department of
Ophthalmology, University of Rostock, Rostock, Germany

Background. Recently, gene expression analyses revealed altered expression of retinoid acid responder protein 1 (RARRES 1) in a small subset of
G1 and G3 clear cell renal cell carcinomas (ccRCC). We aimed to evaluate the expression and prognostic value of RARRES 1 a large set of RCC
using a tissue microarray approach.
Methods. We studied the immunohistochemical expression of RARRES 1
on TMA containing formalin-fixed, paraffin-embedded samples of 903
patients with documented RCC. RARRES 1 expression was defined as
presence of either cytoplasmatic or nuclear staining in > 10 % of the tumour cells. The staining intensity of each RCC case was graded in a 4-tired
system (negative, weak, moderate or strong staining) and matched with
the corresponding normal renal tissue.
Results. RARRES 1 expression was seen in 642/886 (72.5 %) of the tumour cases. By subtype, 389/635 (61.3 %) ccRCC, 102/154 (66.2 %) papillary RCC, 62/68 (91.1 %) chromophobe RCC, and 18/30 (60.0 %) unclassified RCC cases displayed a cytoplasmatic RARRES 1 positivity. A significantly stronger cytoplasmatic RARRES 1 expression was seen in high
grade ccRCC compared to low grade ccRCC (p < 0.001). Logrank tests
showed a statistically significant shorter overall survival (OS) in ccRCC
with cytoplasmatic RARRES 1 expression (p = 0.006). In subgroup analysis a positive cytoplasmatic RARRES 1 staining in T1 or T2 ccRCC cases
was associated with a shorter OS (p = 0.002). Logrank tests of progression
free survival revealed no statistical significances.
Conclusions. This retrospective analysis demonstrated a significantly
stronger RARRES 1 expression of high grade ccRCC compared with the
low grade group. This may reflect the differences of gene expression analysis in G1 and G3 ccRCC (Maruschke M. et al). There was a significant
prognostic value of cytoplasmatic RARRES 1 expression in patients with
ccRCC, especially in pT1 and T2 tumours.

DO-009
Imaging mass spectrometry (IMS) to discriminate
renal oncocytoma from chromophobe RCC using
formalin-fixed paraffin-embedded (FFPE) tissue
J. Kriegsmann*1, 2, R. Casadonte3, M. Kriegsmann4, S.-O. Deininger5,
M. Otto1, 2, B. Wullich6, C. Stöhr7, A. Hartmann7
1Institute of Molecular Pathology, Trier, Germany, 2Center for Histology,

Cytology and Molecular Diagnostics, Trier, Germany, 3Proteopath GmbH,
Trier, Germany, 4Institute of Pathology, University Hospital, Heidelberg,
Germany, 5Bruker Daltonik GmbH, Bremen, Germany, 6University
Erlangen-Nürnberg, Department of Urology, Erlangen, Germany, 7FAU
Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany
Background. Chromophobe renal cell carcinomas (ChRCC) and renal
oncocytomas (RO) are difficult to discriminate in some cases even if immunohistochemstry or molecular methods are applied. Histopathological diagnosis relies mainly on histology. The differentiation of both entities has major implications for therapy and thus for patient outcome.
Imaging mass spectrometry (IMS) analysis has been performed in an
attempt to characterize a peptide pattern able to discriminate ChRCCs
from ROs, thus assisting the diagnosis of renal neoplasms.
Methods. Formalin fixed paraffin embedded tissues used in this study
included ROs (n = 22) and ChRCCs (n = 40). The cases were reviewed by
one pathologist and diagnosis was verified using immunohistochemistry. All samples were deparaffinized, antigen retrieved, and subjected to
trypsin and matrix deposition using an automatic spray device (ImagePrep, Bruker, Bremen). Tissues were subsequently analyzed by IMS using a Bruker Autoflex Speed mass spectrometer. Mass spectra were exported from the image data set, defined according to their histology context, and two sample groups including ROs and ChRCCs were then created and subjected to spectral and statistical analysis using ClinProTools
3.0 software. Peak selection was evaluated through statistical comparison
(Wilcoxon/Kruskal-Wallis test).
Results. A support vector machine algorithm incorporated 7 m/z species to generate a classification model able to discern ROs from ChRCCs
with a recognition capability = 96.67 % and a cross validation= 67.85 %.
The classification model was then applied to an independent test set (RO
cases= 7, ChRCC cases= 22) which could classify ChRCC from RO with a
sensitivity of 74.3 %, and a specificity of 65.2 %.
Conclusions. Our results indicate that IMS can be a useful supplementary technique for the differentiation of ChRCC and ROs. Further studies will involve a larger number of cases in order to provide greater statistical power.

DO-010
Accumulation of tolerogenic human 6-sulfo LacNAc+ dendritic
cells in renal cell carcinoma is associated with poor prognosis
M. Toma*1, R. Wehner2, A. Kloß2, K. Erdmann3, S. Fuessel3,
M. Meinhardt1, B. Seliger4, D. Brech5, E. Noessner5,
K. Schaekel6, M. Wirth3, G. Baretton1, M. Schmitz2
1Institute of Pathology, University Hospital Carl Gustav Carus, TU Dresden,
Dresden, Germany, 2Institute of Immunology, University Hospital Carl
Gustav Carus, TU Dresden, Dresden, Germany, 3Department of Urology,
University Hospital Carl Gustav Carus, TU Dresden, Dresden, Germany,
4Univeristy Halle, Institute of Immunology, Halle, Germany, 5Helmholtz
Center Munich, Department of Molecular Immunology, Munich, Germany,
6University Heidelberg, Department of Dermatology, Heidelberg, Germany

Background. 6-sulfo LacNAc+ (slan) DCs represent a myeloid human
blood DC subset, produce various proinflammatory cytokines, display
cytotoxic activity and efficiently stimulate natural killer (NK) cells and T
lymphocytes. SlanDCs accumulate in metastatic tumor-draining lymph

nodes from cancer patients, indicating a contribution to antitumor immunity.
Methods. We constructed tissue microarrays from 263 patients who underwent radical/partial nephrectomy for clear-cell renal cell carcinomas
(ccRCC) between 1993-2007 in the Department of Urology, University
Clinic, TU Dresden. The slanDCs were identified by immunohistochemistry using a DD2 antibody, developed in the Institute of Immunology,
TU Dresden. The effects of slanDCs and T-lymphocytes isolated from
freshly prepared peripheral blood mononuclear cells on ACHN, CAKI-1
as well as in two native ccRCC cell lines were assessed by flow-cytometry. The IFN-gamma production by NK cells were measured with ELISA.
Results. SlanDCs were detectable in 93.2 % of primary tumors, in 87,5 %
of metastatic lymph nodes and in 85,1 % of distant metastases. A significantly (p < 0.001) higher number of slanDCs were detected in primary
ccRCC tissues compared to tumor-free tissues. A higher density of slanDCs in ccRCC tissues was significantly correlated with a higher grading
and stage of the primary tumor (p = 0.001 and p = 0.006 respectively), as
well as with lymph node- or distant metastases (p = 0.039 and p < 0.001,
respectively). Patients showing a higher density of slanDCs had a reduced
progression-free, tumor-specific or overall survival comparing with patients with few slanDCs. Freshly prepared ccRCC-infiltrating slanDCs expressed HLA-DR and low densities of CD86, but CD40, CD80, CD83 and
CCR7 could not be detected. slanDCs showed expression of the anti-inflammatory cytokine IL-10, but no expression of proinflammatory cytokines TNF- and IL-12. Further studies revealed that primary ccRCC
cells efficiently impair the capacity of slanDCs to stimulate CD4 + and
CD8 + T-cell proliferation and Th1 programming. In addition, ccRCC
cells significantly inhibited slanDC-mediated NK cell activation.
Conclusions. These findings indicate that higher slanDC numbers in
ccRCC tissues are associated with poor prognosis. The induction of a
tolerogenic phenotype in slanDCs leading to an insufficient activation of
innate and adaptive antitumor immunity may represent a novel immune
escape mechanism of ccRCC.

DO-011
Connexin 43 expression predicts poor progression-free survival
in patients with non-muscle invasive urothelial bladder cancer.
L. Buser1, J.H. Rüschoff*1, T. Hermanns2, D. Mannhard2, H. Moch1,
F. Roudnicky3, M. Detmar3, T. Sulser2, C. Poyet2, P.J. Wild1
1Department of Pathology, University Hospital, Zurich, Switzerland,
2Department of Urology, University Hospital, Zurich, Switzerland,
3Institute of Pharmaceutical Sciences, ETH Zurich, Zurich, Switzerland

Background. To evaluate the protein expression of Connexin 43 (Cx43)
in primary urothelial bladder cancer and to test its association with histopathological characteristics and clinical outcome.
Methods. A tissue microarray containing 348 tissue samples from 174
patients with primary urothelial carcinomas of the bladder was immunohistochemically stained for Cx43. Intensity of staining was evaluated
semiquantitatively (score 0, 1 + , 2 + ), and the association with clinicopathological features was assessed. Univariate and multivariate analyses
were performed to identify predictors for progression-free survival (PFS).
Results. Membranous Cx43 immunoreactivity was detected in 118
(67.8 %) of 174 analyzable urothelial carcinomas, of which 31 (17.8 %)
showed even a strong (score 2 + ) and mainly homogeneous staining.
Strong expression levels of Cx43 (score 2 + ) were associated with higher
tumor grade, multiplicity and increased Ki-67 proliferation (all p < 0.05).
In the subgroup of stage pTa and pT1 bladder tumors (n = 158), strong
Cx43 expression (p < 0.001), solid growth pattern (p < 0.001) and increased proliferation fraction (p < 0.05) were significantly associated with
shorter PFS in a univariate Cox regression analysis. In multivariate Cox
regression models, Cx43 immunoreactivity and histologic growth pattern
remained highly significant, independent, and adverse risk factors for PFS.
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Conclusions. Expression levels of Cx43 are frequent in non-muscle invasive bladder cancer (NMIBC), with high expression levels being associated with poor prognosis. Routine assessment of Cx43 expression may improve the identification of high-risk NMIBC.

DO-012
Molecular Subtyping of non-muscle invasive
bladder cancer by RT-qPCR in FFPE routine tissue
samples predicts disease-specific survival
R. Wirtz*1, J. Breyer2, M. Burger2, S. Denzinger2, S. Herlein3,
R. Stöhr3, S. Bertz3, W. Otto2, A. Hartmann3
1STRATIFYER Molecular Pathology GmbH, Cologne, Germany, 2University
of Regensburg, Department of Urology, Regensburg, Germany, 3FAU
Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany

Background. The hormone receptors ESR1 and PGR as well as HER2 and
KI67 are key biomarkers to determine molecular subtypes in breast cancer. Recently, it could be shown by microarray technology from fresh tissues, that distinction of luminal and basal subtypes is also crucial to predict outcome and response to therapy in urothelial carcinoma of the bladder (UCB). We analyzed mRNA expression of ESR1, PGR, HER2 and
KI67 using RT-qPCR in FFPE tissues from 100 patients with non-muscle
invasive bladder cancer (NMIBC) at stage pT1.
Methods. We retrospectively analyzed clinical data and FFPE tissues of
patients with NMIBC at stage pT1 treated by standard therapy. Total RNA
was isolated and measured by single step RT-qPCR using RNA-specific TaqMan Assays. Relative gene expression was determined by normalization to two housekeeping genes (CALM2, B2 M) and using synthetic
in-vitro transcripts of target and housekeeping gene as control using the
40-DCT method. Prognostic value of singular genes and subtyping algorithm was analyzed by unsupervised cluster analysis, partitioning tests,
Mann Whitney tests and Kaplan Meier estimates of Disease-specific Survival (DSS). Median follow-up was 62 months.
Results. We could include 100 patients with NMIBC at stage pT1 (w = 24;
m = 76; median age: 69 [47-90]). High expression of ESR1 mRNA was
found in 27 % of patients and associated with good prognosis (100 %
vs 75 % DSS after 5 years; p = 0.022). Similarly, high expression of PGR
mRNA was found in 42 % of patients and associated with good prognosis
(95 % vs 70 % DSS after 5 years; p = 0.015). When combining the categorized values of ESR1, PGR, HER2 & KI67 mRNA expression using a predefined algorithm from the breast cancer setting the luminal and basal like
subtypes could be identified with significantly different survival (p = 0.02).
Interestingly, within the luminal tumors the proliferation marker KI67
had the strongest impact on recurrence-free survival (RFS) compared to
HER2 positive and triple negative bladder cancer, with high proliferation
rates determining high risk NMIBC.
Conclusions. Subtyping by ERS 1, PGR, HER2 and KI67 mRNA identifies molecular subtypes with similar intrinsic risks as in breast cancer. This
may be helpful to identify high risk NMIBC patients that are appropriate for early cystectomy and might benefit from chemotherapeutic treatments. Furthermore, the hormone receptor status of these patients may
reveal novel endocrine therapeutic options.

AG Gastroenteropathologie I Oberer GI-Trakt
DO-013
Good correlation between histomorphometric
tumor thickness measurement and conventional
m-classification in early esophageal adenocarcinoma
K. Endhardt*1, A. Probst2, B. Märkl1, H. Arnholdt1, H. Messmann2, D. Aust3
1Klinikum Augsburg, Institute of Pathology, Augsburg, Germany,
2Klinikum Augsburg, III. Department of Internal Medicine,
Augsburg, Germany, 3Institute of Pathology, University Hospital
Carl Gustav Carus, TU Dresden, Dresden, Germany

Background. The histopathological diagnosis of the exact T stage subclassification of Barrett’s adenocarcinoma is still challenging for pathologists,
nevertheless it serves as a reference for further local or surgical therapy decisions. Difficulties are caused by poor quality or little material, piece meal
resection, duplication of the muscularis mucosae (MM) and a thickened
MM that can be mistaken as muscularis propria. The aim of the study was
to determine a morphometric parameter that helps pathologists to distinguish between the different infiltration depths, especially if MM cannot
be demarcated clearly.
Methods. 69 completely embedded and archived endoscopic mucosal resections (EMR) of Barrett’s adenocarcinoma diagnosed between 2008 and
2013 were identified in our archives and reevaluated by two independent
pathologists regarding m-classification, maximum tumor thickness and
Paris endoscopic classification. Neoplastic lesions with superficial polypoid lesions (Paris Type 0-I) were excluded. Histomorphometric measurement was performed with digital calibration software.
Results. A total of 69 cases were identified, 8 had to be excluded due to a
polypoid growth pattern. Among 61 cases, 10 were diagnosed well-differentiated mucosal (m1 = 16 %), 21 with infiltration of the superficial MM
(m2 = 34 %), 3 with infiltration of the space between the duplicated MM
(m3 = 5 %), 8 with infiltration of the deep MM (m4 = 13 %), 10 with infiltration of the submucosa (sm = 16 %) and 9 with an indistinct infiltration
depth (15 %). All samples with m1-, m2- or m3-classification did show a
low tumor thickness with mean values of 0.50 mm (m1), 0.68 mm (m2),
0.83 mm (m3) and a standard deviation up to a maximum of 0.26 mm.
However, m4- and sm1-classified specimens did show a significantly
(P < 0.001) increased tumor thickness compared to m1-, m2- and m3classified tumors with mean values of 2.24 mm and 2.96 mm and a standard deviation of 0.74 mm and 1.03 mm, respectively. No overlapping results were detected.
Conclusions. This histological examination demonstrates that tumor
thickness in non-polypoid early esophageal adenocarcinoma is significantly correlated with depth of infiltration and might be of great help for
an accurate T(m)-classification in these lesions.

DO-014
Role of Basal Autophagy in Esophageal Adenocarcinomas
O. Adams*1, 2, B. Dislich1, S. Berezowska1, C.A. Seiler3,
F. Storni3, M.P. Tschan1, 2, R. Langer1
1Experimental and Clinical Pathology, Institute of Pathology,
University of Bern, Bern, Switzerland, 2Graduate School for Cellular
and Biomedical Sciences, University of Bern, Bern, Switzerland,
3Department of Visceral Surgery and Medicine, Inselspital, Bern
University Hospital, and University of Bern, Bern, Switzerland

Background. Autophagy, a cellular degradation process, is involved in
various pathologies including cancer. It is characterized by the formation of double-membraned vesicles, autophagosomes, which engulf cytoplasmatic contents. Protein light chain 3 B (LC3B) and p62 are incorporated into autophagosomes and degraded. Autophagy’s role in cancer is
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poorly understood, however it is regarded as a potential therapeutic target. Esophageal adenocarcinomas (EAC) are aggressive tumors with high
rates of chemoresistance. Therapeutic options for metastatic and recurrent disease are limited and alternative treatment is needed. The aim of
this study was to assess the impact of basal autophagy, via markers LC3B
and p62, on EAC in vitro and ex vivo.
Methods. EAC cell lines (OE19; OE33) were treated with the autophagy inhibitor chloroquine (CQ). LC3B and p62 protein levels were assessed via Western blotting. LC3B and p62 immunohistochemistry was
performed on tissue microarrays with primary resected EAC (n = 117),
dysplastic Barrett’s mucosa (n = 21), adjacent non-neoplastic esophageal
(n = 60) and gastric (n = 68) mucosa.
Results. In both OE19 and OE33 a dose-dependent increase of LC3B and
p62 protein levels with increasing concentrations of CQ was observed,
which clearly indicates functional basic autophagy. In EAC and dysplastic
Barrett’s mucosa we observed LC3B dot-like and p62 cytoplasmic staining
in varying degrees ranging from absent (score 0) to strong (score 3) with
detection of abundant immunoreactive dots or strong staining, respectively. We found a positive correlation between LC3B and p62 immunostaining (r = 0.47; p < 0.001). Staining patterns were homogenous for both
markers across the tumors with intratumoral heterogeneity being in the
explicit minority. The tumors showed higher amounts of LC3B positive
dots/p62 cytoplasmic staining compared to normal gastric and esophageal mucosa (p < 0.001 each). There was a weak association between lower levels of LC3B and advanced tumor stages (p = 0.035). No other significant associations between LC3B/p62 and clinicopathologic features
such as lymph node or distant metastases or patient survival were found.
Conclusions. Basal autophagy can pharmacologically be inhibited in EAC
in vitro. Basal autophagy levels in EAC tissue are higher as compared to
normal esophageal/gastric mucosa, but may decrease again during tumor
progression. However, the detection of higher basal autophagic activity in
tumors may serve as rationale for the development of autophagy targeting cancer therapies.

DO-015
NOTCH1 protein expression is associated with
prognosis in early stage gastric carcinomas
L. Bauer*1, A. Takacs1, J. Slotta-Huspenina1, R. Langer2, K. Becker1,
A. Novotny3, K. Ott4, A. Walch5, A. Hapfelmeier6, G. Keller1
1Institute of Pathology, Technical University of Munich, Munich,
Germany, 2Institute of Pathology, University of Bern, Switzerland,
3Technische Universität München, Department of Surgery, Munich,
Germany, 4Klinikum Rosenheim, Department of Surgery, Rosenheim,
Germany, 5Helmholtz-Zentrum München, Institute of Pathology,
Munich, Germany, 6Techische Universität München, Department
of Medical Statistics and Epidemiology, Munich, Germany

Background. Notch signalling is a highly conserved developmental pathway that contributes to tissue differentiation. Aberrant Notch signalling
may exert oncogenic or tumour suppressive functions in different tissues
and can contribute to chemotherapy resistance in cancer. We aimed to
clarify the prognostic and predictive value of NOTCH1 and NOTCH2
protein expression in primary resected and neoadjuvant treated gastric
carcinoma (GC).
Methods. NOTCH1 and NOTCH2 protein expression was determined
immunohistochemically in 142 primarily resected GCs on tissue microarrays and in 84 pretherapeutic biopsies from patients treated by neoadjuvant chemotherapy. Immunohistochemical staining scores were calculated and analysed for an association with survival, response to therapy
and clinico-pathological features.
Results. Patients with primarily resected NOTCH1-negative GC demonstrated a worse survival than patients with NOTCH1-positive tumours.
High NOTCH1 expression was associated with early stage tumours and
significantly increased survival in this subgroup, whereas survival of pa-

tients with late stage tumours was independent of NOTCH1 expression.
Higher nuclear and cytoplasmic NOTCH2 expression was also associated
with early stage tumours. Higher cytoplasmic NOTCH2 expression also
correlated with intestinal tumour type and was associated with better survival in this subgroup. In pretherapeutic biopsies, a higher NOTCH1 or
NOTCH2 expression was more frequent in nonresponding patients, but
these differences did not reach statistical significance.
Conclusions. Our findings suggest that especially NOTCH1 protein expression is indicative of a good prognosis for early stage GC. The relation of high NOTCH1 and NOTCH2 expression with early tumour stages points to a tumour-suppressive role of Notch signalling in GC. The
predictive role of NOTCH1 and NOTCH2 in neoadjuvant treated GC
seems to be limited.

DO-016
Distinct functions of macrophage-derived and cancer cell-derived
cathepsin x/z in early and late stages of gastric carcinogenesis
S. Franke*1, K. Frauenschläger1, A. Bernhardt2, A. Roessner1, D. Jechorek1
1Institute of Pathology, University Hospital, Otto-vonGuericke-University, Magdeburg, Germany, 2Dept. of Nephrology,
Endocrinology and Hypertension, University Hospital,
Otto-von-Guericke-University, Magdeburg, Germany

Background. Helicobacter pylori is responsible for inducing chronic gastric inflammation that progresses to atrophy, metaplasia and gastric cancer. However, only a minority of risk patients will develop gastric cancer.
The immune response to H. pylori significantly determines the outcome
of infection. Our previous studies have shown an active role for cathepsin
z/x (ctsz) in the immune response to H. pylori and development of gastric
metaplasia. The distinct functions of ctsz in immune and epithelial cells in
different stages of gastric carcinogenesis were elucidated in a gastric cancer mouse model and primary cell cultures.
Methods. Ctsz-/-/INS-GAS (ctsz-/-) and corresponding wild-type (IG)
mice were infected by oral gavage with H. pylori strain SS 1. The stomachs
were removed at 24, 36 and 50 weeks post infection (wpi), gastric strips
were snap-frozen, and the inflammatory infiltrate was characterized using multi-color flow cytometric analysis. Cell-intrinsic functions of ctsz
were assessed in co-cultures of primary macrophages with epithelial cells
of IG and ctsz-/- mice + /- SS 1.
Results. SS 1-infected ctsz-/- mice showed significantly lower amounts
of leukocytes in infected stomachs than IG mice. We identified ~30 %,
~50 % and 70 % reduced immigration of granulocytes, B/T-lymphocytes
and macrophages, respectively. In contrast to the dual effect of ctsz on
proliferation and invasion of epithelial cells, only migration and invasion
are impaired in the absence of ctsz in macrophages.
Conclusions. Bacterial infection and Ctsz signaling are required for gastric tumorigenesis in mice. Non-catalytic RGD-driven mechanisms are
responsible for migration of inflammatory cells into the gastric mucosa,
modulating the microenvironment, resulting in the promotion of gastric
cancer malignancy.

DO-017
cMET in gastric cancer – a putative biomarker for targeted therapy
M.-L. Metzger, H.-M. Behrens, C. Böger, J. Haag, S. Krüger, C. Röcken*
Institute of Pathology, Christian-Albrechts-University, Kiel, Germany
Background. We investigated the expression of cMET in gastric cancer
(GC) in order to assist the development of a putative predictive biomarker scoring system.
Methods. The study cohort consisted of 470 patients. cMet-expression
and gene amplification were analyzed by immunohistochemistry (rabbit
monoclonal anti-cmet-antibody; clone SP44) and chromogenic in situ-
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hybridization (CISH) using whole mount tissue sections. The percentage
of immunostained tumor cells was assessed according to the HistoScore
(Hscore) by two observers. The percentage area of cMET-amplified tumor cell clones was assessed by virtual microscopy with a manual outline
drawing function. cMET-status was correlated with various clinico-pathological patient characteristics.
Results. cMet-IHC was available of 470 GC cases. A weak immunostaining (cMET-IHC 1 + ) was found in 184 (39.1 %) cases, a moderate (cMetIHC 2 + ) in 51 (10.9 %) cases and a strong (cMet-IHC 3 + ) in 27 (5.7 %).
272 (57.9 %) cases were completely devoid of immunostaining (cMetIHC 0). 198 cases showed a combination of two or three staining intensities. All cases with cMet-IHC 2 + and/or cMet-IHC 3 + were forwarded to
CISH. Overall, 25 GCs were cMET-amplified. The percentage of cMETamplified tumor area was computed and ranged from 0.4 to 100.0 % The
cMET-status correlated significantly with lymphatic invasion, N-category, lymph node ratio, UICC-tumor stage, and tumor grade. cMET-positive GCs were insignificantly more prevalent in men, in mixed type GCs
and locally more advanced tumors.
Conclusions. cMET-expression in GC is heterogeneous and associated
with a worse prognosis. Based on our findings we propose a putative predictive biomarker score, which can be tested and validated prospectively in future clinical trials.

correlation between macrophage invasion and poor survival is seen (pval. = 0.02).
Conclusions. Our data indicate that stromal infiltration by tumor associated macrophages is an important prognostic indicator of pancreatic ductal adenocarcinomas. Especially the strong association with tumor grading is of notable importance as it indicates that poorly differentiated carcinomas have a higher capability to utilize tumor associated macrophages
to their advantage. The significant correlation of the M1/M2 macrophage
ratio with the observed microvessel density indicates that macrophages of
the M2-state have to be considered important cellular players in the activation of the angiogenic switch by pancreatic ductal adenocarcinoma.

AG Hämatopathologie I
DO-019
Expression, function and therapeutic targeting of the
co-stimulatory TNF superfamily ligand-receptor pair
CD70 and CD27 in acute myelogenous leukemia
C.M. Schürch*1, 2, C. Riether2, E. Bührer2, M. Hinterbrandner2,
A.-L. Huguenin2, I. Zlobec1, R. Radpour2, A.F. Ochsenbein2, 3

DO-018
Tumor Associated Macrophages and Microvessel
Density in Pancreatic Ductal Adenocarcinoma and
Corresponding Lymph Node Metastasis
A. Muckenhuber*1, I. Klaman2, G. Babitzki2, A.-M. Bröske2,
M. Zajac3, M. Cannarile2, A. Stenzinger1, M. Jesinghaus1,
F. Bergmann1, J. Werner4, W. Weichert1
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg,

Germany, 2Roche Pharma Research and Early Development (pRED),
Oncology, Roche Innovation Center, Penzberg, Germany, 3Roche
Pharma Research and Early Development (pRED), Oncology, Roche
Innovation Center, Welwyn, United Kingdom, 4Department of
Surgery, Ruprecht-Karls-University, Heidelberg, Germany
Background. Tumor associated macrophages, especially of the M2-state,
have been associated with poorer prognosis and increased metastasis formation in various tumor entities including pancreatic cancer, presumably
by suppressing cytotoxic T- and NK-cell function while recruiting regulatory T-cells and inducing blood vessel formation by activating a Th2-mediated inflammatory response and secreting VEGF. Still data on this subject remains scarce and shows inconsistencies, especially concerning the
importance of the M1/M2-ratio, the relationship between macrophages
and tumor vascularization and the significance of M1/M2-macrophages
in metastatic lesions.
Methods. Primary ductal adenocarcinomas and corresponding lymph
node metastasis of 56 patients are analyzed in this study. Immunohistochemical methods are applied to assess infiltration of the tumor stroma
with macrophages (CD68-staining) and the fraction of macrophages in
the M2-state (CD163-staining). Microvessel density of the tumor stroma
is approximated by number of CD31-positive blood vessels with a diameter < 10 μm per mm². Subsequently these data are analyzed with respect to
histopathological tumor characteristics and clinical patient characteristics.
Results. A strong association of macrophage invasion of pancreatic ductal
adenocarcinomas with histopathological tumor grading is seen as poorly differentiated (G3) carcinomas show significantly more overall macrophage invasion (27 % vs 41 % area coverage; p-val. = 0.025) and a higher fraction of macrophages in the M2-state (20 % vs 38 %; p-val. = 0.016).
The fraction of M2-macrophages also shows a significant correlation
with the microvessel density of the tumor stroma in primary tumors (pval. = 0.003) and lymph node metastasis (p-val. = 0.003). A significant
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Background. Acute myelogenous leukemia (AML) is a group of genetically diverse and highly aggressive hematological malignancies characterized
by the accumulation of immature blasts. In recent years, the comprehension of fundamental genetic and molecular aberrations underlying AML
pathogenesis has advanced dramatically. Nevertheless, treatment options
are still limited and prognosis is dismal with a 5-year overall survival of
less than 30 %. CD27, a co-stimulatory member of the TNF-receptor superfamily, is expressed on lymphocytes and hematopoietic stem/progenitor cells. Activation of CD27 by its unique ligand CD70 leads to lymphocyte expansion and differentiation and modulates hematopoiesis. CD70
is only expressed on lymphocytes upon immune activation and is not detectable during homeostasis; however, recent studies demonstrated aberrant CD70 expression on cancer cells in solid tumors and lymphomas.
Methods. AML patient samples and cell lines were analyzed for CD70
and CD27 expression by FACS and qRT-PCR. Serum soluble CD27
(sCD27) was determined by ELISA. The CD70/CD27-signaling pathway
was blocked by monoclonal antibody (mAb) and using lentiviral knockdown in vitro and in vivo in a murine xenotransplantation model.
Results. Blasts in blood and bone marrow from newly diagnosed AML
patients and AML cell lines co-expressed CD70 and CD27. CD70/CD27signaling induced stem cell signature pathways in AML cells including
canonical Wnt-signaling and promoted AML cell proliferation. Blocking CD70/CD27-interactions by mAb or lentiviral knock-down of CD27
downstream effector molecules strongly inhibited AML cell growth and
myeloid colony formation in vitro and significantly prolonged survival in
mice xenotransplanted with primary AML blasts. In addition, serum levels of sCD27, a marker for the extent of CD70/CD27-interactions in vivo,
were markedly increased in AML patients at diagnosis and correlated with
poor overall survival independently of age or risk category.
Conclusions. Standard treatment for AML, consisting of chemotherapy
and/or hematopoietic stem cell transplantation, has been unimproved
in the last 20 years. Here, we demonstrate an important role for CD70/
CD27-signaling in the pathogenesis of AML. Blocking the CD70/CD27interaction might be a promising novel approach in AML therapy, especially in elderly patients for whom standard treatment is not an option.

DO-020
U-RT1 as a novel cell system for elucidation of clonal
diversity and tumor evolution in B-CLL
K. Mellert1, T. Schmid1, S. Stilgenbauer2, P. Möller*1
1University Hospital Ulm, Institute of Pathology, Ulm, Germany, 2University
Hospital Ulm, Department of Internal Medicine III, Ulm, Germany

Background. In 3-8 % of B-CLL cases, patients develop aggressive large
B-cell lymphomas named Richter’s syndrome. The majority of these are
clonally related to the underlying CLL; in some of the patients independent clonal events occur [1, 2]. It is discussed whether these events may
be correlated to the patients’ treatment and/or may be a consequence of
Epstein-Barr virus (EBV) infection in combination with a compromized
immune system. But this type of tumor evolution is not examined satisfactorily, yet. Here, we present a new Richter’s syndrome cell line (U-RT1)
and its intrinsic clonal diversity.
Methods. The cell line U-RT1 was established from an EBV positive, male
Caucasian CLL patient by tissue disintegration, long-term cell culture and
subcloning by single cell sorting. Different clonal events within the patient
were detected by a PCR based comparison of the heavy chain rearrangements [3]. The cell line was characterized by immunochemistry to detect
the expression of CD5, CD10, CD20, CD23, CD38, BCL-2, BCL-6, PAX5, IgM, Cyclin D1 and p53.
Results. The patient showed several independent clonal events and a
clonally related Richter’s transformation. This was detected by a comparison of the heavy chain rearrangements in probes of the patients’ bone
marrow and in the aggressive B-cell lymphoma found in the stomach and
in a lymph node. The U-RT1 cells are positive for CD20, CD23, BCL2,
PAX-5 and IgM and negative for CD5, CD10, CD38, BCL-6, Cyclin D1,
and p53. This pattern correlates with the B-CLL detected in the bone marrow except the missing CD5 expression. The high KI-67 rate of the Richter’s transformation correlates with the short population doubling time
of U-RT1 being about 24 hours under standard cell culture conditions.
Furthermore, about 1-5 % of U-RT1 cells form Reed-Sternberg-like giant
cells as often observed in Richter’s syndrome. Surprisingly, although derived from EBV positive tissue, U-RT1 clones derived from single cells expressed LMP1 in just about 2 % while being EBER positive in about 25 %.
This indicates that the majority of the cells are EBV negative although
originating from the same founder cell.
Conclusions. The cell line U-RT1 and its intrinsic clonal diversity is presented here. The heterogeneity shown in these cells may have a key role
in tumor progression and tumor evolution under treatment conditions
in patients.
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DO-021
Implications of REL-Amplification in B-Cell-Lymphoma
cell lines and gastro-intestinal B-cell lymphomas
L. Schulte*1, M. Buck1, L. Flossbach1, D. Mertens2, P. Möller1, T.F.E. Barth1
1Institute of Pathology, Ulm, Germany,
2Department of Internal Medicine III, Ulm, Germany

Background. Amplification of the REL-Gene, coding for the cRel-Protein,
on the short arm of chromosome 2 is the most common amplification in
lymphomas. Its function, however, is yet unknown.
Methods. We used an in vitro approach by analyzing the cRel signaling in
lymphoma cell lines (Pfeiffer, Riva, SSK41, Karpas1718, UHO-1, L1236,

MedB1, Karpas 1106) carrying or missing the cRel-amplification; furthermore, we analyzed 30 FFPE-samples of primary gastro-intestinal B-cell
lymphomas including 12 extranodal blastic marginal B-cell lymphomas
using immunohistochemistry. The amplification was detected by FISH,
cRel expression was measured by Western Blot and immunohistochemistry. c-Rel function was blocked by using siRNA and small molecule inhibitors of IKK and MALT-1, both of which are essential for activation
of REL. Activity of cRel was measured using nuclear fraction purification
and a DNA-binding assay.
Results. We failed to find a linear association of the REL-amplicon with
its mRNA- or protein expression levels, only in subgroups we found a
tendency towards a higher cRel-expression in lymphomas with the RELamplification. Furthermore, the activity of cRel was neither increased in
REL-amplified cell lines, nor was it uncoupled from the upstream signaling. Proliferation of the lymphoma cell lines, regardless of the REL-amplicon, was dependent on IKK- and MALT-1 activity; in contrast to IKK,
MALT-1 was not essential for survival of the cell lines. We found one REL
mutation near the homology domain.
Conclusions. Amplification of REL does not influence cRel expression or
activity on upstream signaling. However, we found evidence for growthinhibiting activity of selective inhibitors of IKK and, even more important, for MALT-1 in the cell lines in vitro, regardless of the REL-Amplicon. This may eventually have therapeutic implications for the therapy of
primary gastro-intestinal B cell lymphomas.

DO-022
High frequency of MYD88 mutations in intraocular B-cell lymphoma:
a valuable tool to improve diagnostic yield of vitreous body aspirates
I. Bonzheim*1, S. Giese1, C. Deuter2, D. Süsskind2, M. Zierhut2,
M. Waizel3, P. Szurman3, B. Federmann1, J. Schmidt1,
L. Quintanilla-Martinez1, S. Coupland4, K.U. Bartz-Schmidt2, F. Fend1
1Institute of Pathology and Neuropathology, University Hospital,
Tübingen, Germany, 2Department of Ophthalmologyen, University
Hospital, Tübingen, Germany, 3Krankenhaus Sulzbach, Augenklinik
des Knappschaftkrankenhaus Saar, Sulzbach, Germany, 4University
of Liverpool, Department of Molecular & Clinical Cancer Medicine,
Institute of Translational Medicine, Liverpool, United Kingdom

Background. Intraocular (vitreoretinal) lymphoma (IOL) is a rare ocular
malignancy. Most cases represent either primary IOL or involvement by
primary central nervous system lymphoma (PCNSL). IOL is usually diagnosed by cytological, immunocytochemical and molecular examination
of vitreous body aspirates. Separation from uveitis can be difficult due to
inconclusive cytological features. A feature of B-NHL in immune-privileged sites is a high frequency of MYD88 mutations. The aim of our study
was to assess the frequency of MYD88 mutations in IOL and to investigate their diagnostic potential in a large series of vitrectomy specimens.
Methods. DNA of 76 vitrectomy samples/69 patients with suspicion of
IOL were retrospectively investigated for MYD88L265P mutation by allele-specific PCR. MYD88 exon 3 and 4 hotspot regions were sequenced
in IOL samples wild type for MYD88L265P. Samples had previously been
analysed by cytology, immunocytochemistry and for immunoglobulin
heavy chain (IGH) rearrangements. Clinical presentation, disease course,
cytology and original diagnoses were correlated with the presence of
MYD88 mutations. As validation cohort, 21 archival vitrectomy DNA
samples previously diagnosed in Liverpool were analysed in comparison.
Results. A primary diagnosis of IOL was rendered in 18 samples/14 (20 %)
patients, whereas 58 samples/55 (80 %) patients remained negative or inconclusive for IOL. A clonal IGH rearrangement was identified in 13/14
IOL. MYD88 mutation was detected in 8/14 (57 %) initially diagnosed
IOL, whereas 6/14 patients (43 %) showed MYD88WT. In the cases previously diagnosed as negative or inconclusive for IOL, a MYD88L265P mutation was identified in 8 samples/6 patients (13 %), whereas the remaining 49 patients (87 %) were MYD88WT. Clinical data and follow-up con-
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firmed a diagnosis of IOL in 21/69 (35 %) patients including 13/14 patients
with an initial diagnosis of IOL and all 6 MYD88L265P patients originally considered negative or inconclusive for IOL. In the Liverpool comparison collective MYD88L265P was detected in 75 % of IOL.
Conclusions. 1. Detection of MYD88 mutations is a very useful tool for
diagnosis of IOL in cases with insufficient cytological evidence of malignancy or lack of clonal IG rearrangements. 2. The high frequency (67 %)
of MYD88L265P detected in our series further supports that primary IOL
and PCNSL correspond to a single entity. 3. Clonal IGH rearrangements
may occur in vitreous body aspirates without evidence for IOL, indicative
of benign clonal B-cell clones.

DO-023
EBV negative “grey-zone” lymphoma of donor origin after
allogeneic hematopoietic stem cell transplantation
B. Federmann*1, I. Bonzheim1, B. Mankel1,
W. Vogel2, C. Faul2, W. Bethge2, F. Fend1
1Comprehensive Cancer Center and University Hospital Tuebingen,
Institute of Pathology and Neuropathology, Tuebingen, Germany,
2Comprehensive Cancer Center and University Hospital Tuebingen,
Medical Department, Hematology and Oncology, Tuebingen, Germany

Background. Post-transplant lymphoproliferative disorders (PTLD) develop as a consequence of iatrogenic immunosuppression and the majority is associated with EBV-infection. After allogeneic hematopoietic stem
cell transplantation (HCT) PTLD is mostly donor-derived, reflecting immune reconstitution by donor cells. We report an unusual case of EBVaggressive B-cell lymphoma of donor origin possibly triggered by extensive chronic graft versus host disease (cGVHD).
Methods. A 46-year-old woman was diagnosed with peripheral T-cell
lymphoma NOS in 2008. Due to partial remission after chemotherapy,
she underwent allogeneic HCT. One year later she developed extensive
cGVHD, requiring high-intensity immunosuppression. In 2012 she presented with elevated LDH and generalized lymphadenopathy. A diagnosis of an EBV- aggressive B-cell lymphoma unclassifiable with features intermediate between diffuse large B-cell lymphoma and Burkitt lymphoma
– so-called “grey-zone lymphoma”, was rendered, and FISH analysis confirmed a translocation t(8;14) involving MYC and IGH. The patient received chemotherapy and achieved a persistent complete remission. The
donor remained in good health at the last follow-up in 12/2013.
Results. Additional molecular studies of the grey-zone lymphoma revealed a monoclonal IGH rearrangement and a TP53 missense mutation.
The donor origin was confirmed by comparative microsatellite analysis as
well as by FISH analysis. The temporal evolution of the malignant clone
was analyzed with clone-specific primers targeting the rearranged IGH
CDR3 region with a sensitivity of 10-5. With this approach 5 consecutive bone marrow biopsies after HCT were analyzed. A tumor-specific
product was detectable already 3 years before lymphoma diagnosis for
the first time in the biopsy at 7 months during GVHD treatment and was
also present at 48 months. Morphologically and immunophenotypically,
none of these biopsies showed evidence for lymphoma.
Conclusions. The manifest PTLD in our patient was an aggressive, highly
proliferative disease with high-risk molecular alterations. This indicates
that clonal evolution with acquisition of additional alterations has happened in a premalignant donor-derived clone, developed in the patient
or already transferred with the graft at very low level. Potential explanations are chronic antigenic stimulation and reduced immune surveillance
as consequences of the extensive cGVHD and the resulting prolonged immunosuppressive treatment, favoring outgrowth of the malignant clone.
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Chromosomal aberrations of metastatic type A thymomas
detected by comparative genomic hybridization (CGH)
T. Bürger*1, I.-M. Schaefer1, J.K.C. Chan2, M. Hinterthaner3, A. Marx4, P. Ströbel1
1Institute of Pathology, University Medical Center, Goettingen, Germany,
2Department of Pathology, Queen Elizabeth Hospital, Hong Kong,

SAR, China, 3Department of Thoracic and Cardiovascular Surgery,
University Medical Center Göttingen, Göttingen, Germany, 4Institute
of Pathology, University Medical Center, Mannheim, Germany
Background. The WHO classification of thymomas recognizes the subtypes A, AB and B (further subdivided into type B1, B2, and B3). Although
all thymomas have malignant potential, metastatic type A and AB thymomas are exceedingly rare with only anecdotical cases in the literature.
Whether such metastatic type A thymomas differ at the genetic level from
the much more common localized forms, is unknown.
Methods. Five metastatic type A thymomas stage Masaoka IVb that had
been reviewed by an international panel of expert pathologists were analyzed using comparative genomic hybridization (CGH). Four cases had
metastasized to the lungs, one to the brain.
Results. Cases #1, 2 and 3 showed a similar morphology with mostly solid, but also various other growth patterns including rosettes and small dissecting nodules. These cases showed only very subtle nuclear irregularities
and slight nuclear crowding, but no other atypical features. Mitoses were
absent. Cases #3 and #4, in contrast were distinctly atypical. Both cases
showed a prominent trabecular growth pattern with basophilic and markedly polymorphic cell nuclei. Very rare atypical mitoses were seen in case
#3. Case 4 showed marked pseudoangiomatous change and small necroses. The tumor had infiltrative borders and the residual thymus showed
massive cystic degeneration. CGH revealed only very few genomic alterations, with enh(1q), dim(22q) in case #4 and enh(17q), dim(17p) in case
#5. All other cases did not show genomic alterations.
Conclusions. This is the first report on genomic alterations in rare metastatic type A thymomas. In spite of their unusual aggressive clinical behavior, these tumors harboured only few genomic changes without evidence
for molecular progression or de-differentiation. Our findings might have
implications for the tumor response e.g. to systemic chemotherapy. The
optimal management and treatment of such tumors is currently not clear.

AG Informatik in der Pathologie I
DO-025
Application of gesture based human-machineinteraction for virtual microscopy
A. Müller*1, 2, T. Knape1, N. Zerbe1, 3, P. Hufnagl1, 2, 3
1Institute of Pathology, Dept. Digital Pathology, Charité –
Universitätsmedizin, Berlin, Germany, 2University of Applied
Sciences – HTW Berlin, Dept. Applied Informatics, Berlin,
Germany, 3Institute of Pathology, Centralized Biomaterialbank
(ZeBanC), Charité University Hospital, Berlin, Germany

Background. Human-Machine-Interaction is a permanent research field
in computer science since their early ages. Although the WIMP (Window,
Icon, Mouse, Pointer) paradigm predominates nowadays, additional feasible concepts are available. Virtual microscopes have system immanently requirements on human input devices (HID) due to elementary task of
navigation, which are not covered appropriately by WIMP based HID.
We focus our research on using gesture based interaction techniques for
navigation within a virtual microscope and create a prototype for contact-free control.
Methods. We applied an iterative user centered design approach, with user interviews to aggregate user requirements. We focused mainly on sim-

plicity of application, non-fatigue, precise and instant navigation as well
as robustness. Supported features (functional gestures) for navigation are
translation, zoom in/out and transition of slides. Additionally key-gestures for differentiation between functional gestures are required. With
respect to size, availability, costs, sensor resolution and programming interface we decided to use the leap motion sensor (www.leapmotion.com)
for the experiments. This sensor is based on 3 infrared LEDs and two cameras (stereo imaging) and has a resolution of less than 1,0 mm. We developed a plugin for the Slide Explorer 4.0 (VMscope) to perform the tests.
After several experiments we decided to include two different positions
of the gesture sensor: a) placement in front of the monitor and b) placement in 30 cm height above the table. We tested various gestures with respect to simplicity, save recognition and efficiency.
Results. A set of gestures was derived which fit the main requirements
on the control of a virtual microscope. These gestures include a) opening
and closing of the hand, b) fingers spread and not spread, c) move hand
to left and to right, d) move hand up and down and several others. These
gestures are reliable and fast recognized by the leap motion analysis software. The placement in 30 cm height above the table is more reliable and
convenient than the placement in front of the monitor. The precision of
the positioning is comparable to mouse control. Pathologists, which used
the control found it simple to apply the gestures.
Conclusions. Gesture control is a valuable alternative to the classical
WIMP paradigm in handling of virtual microscopes. Our results are encouraging. In the next phase we will concentrate on the smart integration
of multiple HIDs for virtual microscopy.

DO-026
mikropi – not just another virtual microscopy platform
M. Seidl*1, J. Krause2, L. Flohr2, S. Bötzler2, A. Enderle2,
U. Ditttler2, M. Werner1, 3, G. Kayser1, 4
1Institute of Pathology, University Medical Center, Freiburg, Germany,
2University Furtwangen, Faculty of Digital Media, Furtwangen, Germany,
3German Cancer Consortium (DKTK) and German Cancer Research Center

(DKFZ), Heidelberg, Germany, 4Institute of Surgical Pathology, Department
of Pathology, University Medical Center FReiburg, Freiburg, Germany
Background. Teaching histopathology in medical education is a pivotal
element to visualize the connection between disease related morphological changes and clinical symptoms. To make pathology more attractive
to medical students, virtual microscopy (VM) has become a widely accepted tool. Therefore, we implemented the new format free web-based
VM-portal mikropi.
Methods. A prerequisite for our VM-portal was the integration of all the
different formats of virtual slides. Low implementation and maintenance
costs were critical factors, too. For security reasons, Flash based web viewers needed to be avoided. For these reasons, commercial solutions were
ruled out and a custom made portal in cooperation with the faculty of
Digital Media, Furtwangen University, was constructed. In order to build
an open format web viewer at affordable costs, the open source sea dragon platform to visualize large image data was used and integrated into the
VM portal as a javascript object. Virtual slides scanned by the Panoramic
Scan platform from 3D Histech were first exported as compressed tiff files
and then converted to dzi format. The web frontend was programmed in
wordpress, which includes a database backbone for organization and storage of teaching modules and virtual slides.
Results. Due to conversion of virtual slides into the dzi format mikropi is
independent from scanning platforms. The portal backend is intuitively and
easy to use to tag virtual slides with relevant metadata (e. g. ICD code, entity, organ groups) and to compose teaching sets. Due to the use of a javascript based object, performance of VM is extraordinary fast, even with mobile devices (android- and IOS based). Further features of mikropi exemplarily include linkage to internal and external knowledge bases, comprehensive search function. The database backbone guaranties an ongoing ex-

pansion of virtual slides to different diagnoses. New teaching modules can
easily be generated which makes mikropi attractive for the use in continuous medical education (e. g. quality circle) or in teleconsultation services.
Conclusions. Mikropi is a cost effective mainly open source based portal
for VM with primary focus on teaching, but also usable for quality circles
or teleconsultations. Its sophisticated features will be further expanded
and we hope that the growing database will result in a broader histopathological knowledge for medical students and pathologists.

DO-027
Detecting angiogenic hotspots of colorectal
cancer in whole-slide images
J.N. Kather*1, C.-A. Weis1, F.G. Zöllner2, A. Marx1
1Institute of Pathology, University Medical Center, Mannheim,

Germany, 2Medical Faculty Mannheim, University of Heidelberg,
Computer Assisted Clinical Medicine, Mannheim, Germany
Background. Solid tumors are dependent on blood vessels that grow into the tumor tissue, supplying oxygen and nutrients. Tumor blood vessels can be detected by immunostaining of histological slides and can be
quantified, yielding a measure of microvascular density (MVD). Of note,
tumor blood vessels are not randomly distributed in tumors but are clustered in so-called angiogenic hotspots. These hotspots are usually subjectively defined and only blood vessels within these hotspot areas are counted in most quantification protocols. However, the process of selecting an
angiogenic hotspot is highly biased, as there are no objective criteria to accurately define an angiogenic hotspot. This has led to ambiguous results in
studies that linked MVD to patient survival: For colorectal cancer, several
studies have identified MVD as an independent prognostic factor, while
others have not found any significant impact of MVD on patient survival.
Methods. In our work, we addressed this issue by introducing an objective
criterion for the definition of angiogenic hotspots. In the present study, we
scanned whole colorectal tumor sample slides and used our self-developed
algorithm to automatically analyze blood vessel distribution. This analysis
included automatic identification of all vessels in the tumor area and use
of spatial statistical models to find out exactly where non-random clustering of blood vessels was present in the tumor sample.
Results. For each whole slide image, our method yielded a tumor angiogenic hotspot probability map, which was used to identify and locate angiogenic hotpots. We applied our method to tissue samples of colorectal
cancer and typically found that several different angiogenic hotspot areas
could be detected. Unlike previously assumed, these hotspots were not only located at the edge of the tumor but could also be detected around the
central avascular area.
Conclusions. For the first time, we applied automatic detection of tumor
angiogenic hotspots to colorectal cancer samples. This method could be
used in diagnostic trials and help to remove subjective bias from the MVD
quantification process. Also, our method allows analyzing of tumor vasculature on a more general level, i.e. by quantifying the distribution of
hotspot areas in whole slide images. Thus, our novel method (I) makes
it possible to accurately analyze tumor vascularization in whole slide images and (II) conceptually challenges our view of tumor angiogenesis in
colorectal cancer.

DO-028
Intra-/ Interobserver variability in automated image
analysis of immunohistochemical virtual slides
G. Kayser*1, 2, S. Bruns2, M. Werner2, 3
1Institute of Surgical Pathology, Department of Pathology, University
Medical Center FReiburg, Freiburg, Germany, 2Institute of Pathology,
University Medical Center, Freiburg, Germany, 3German Cancer Consortium
(DKTK) and German Cancer Research Center (DKFZ), Heidelberg, Germany
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Background. Personalized medicine relies on histopathological analysis of
malignant tissues and subsequent investigation of predictive markers. Many of these are evaluated by immunohistochemistry (IHC). Clinicians often criticize intra,- interobserver and interinstitutional variability in analyses of IHC stains. Therefore, automated IHC quantifications are propagated as objective, reproducible and robust. To prove these statements we
investigated the variability of repeated automated quantifications.
Methods. TMAs of 100 breast cancer patients with corresponding core
biopsy and resection specimens were constructed and stained for Her2/
neu (DAKO) and MIB1 (DAKO). The slides were scanned using a Panoramic Scan (3D Histech) at a resolution of 0.21 μm/pixel. To simulate
interobserver variability, extended focus was set to 1, 2, 5, 7, 10 and 15 focus planes. Virtual slides were separated into single cores (TMA module,
3D Histech). Each core was automatically quantified (MembraneQuant
module V1.14, 3D Histech). For each core, results from the different focus plane settings were compared.
Results. The results for Her2/neu were evaluated with regard to H-score
and percentage of score 3 objects. To quantify the deviations between the
different focus plane settings, the percentage of the standard deviation of
the mean was calculated (mean aberration). This mean aberration was
15.37 % for H-score and 29.6 % for score 3 objects. In the analysis of MIB1
in single cases even greater variations between the different focus plane
settings were observed.
Conclusions. Automated image analysis for quantification of immunohistochemical stains delivers reproducible results. But scanner settings,
especially focus settings, in virtual microscopy do influence the predictive value of Her2/neu and MIB1 stains and can lead to different therapeutical decisions.

DO-029
Computational profiling of heterogeneity reveals
high concordance between morphology- and
proteomics-based methods in prostate cancer
Q. Zhong*1, M. Gabrani2, T. Guo3, P.J. Schüffler4,
R. Aebersold3, H. Moch5, P.J. Wild5
1Institute of Surgical Pathology, University Hospital, Zurich, Switzerland,
2Zurich Laboratory, IBM Research-Zurich, Rueschlikon, Switzerland,
3Institute of Molecular Systems Biology, ETH Zurich, Zurich, Switzerland,
4Department of Computer Science, ETH Zurich, Zurich, Switzerland,
5Institute of Surgical Pathology, University Hospital, Zurich, Switzerland

Background. Tumor heterogeneity is widely acknowledged as a critical
hurdle for personalized medicine. However, the complexity of intra- and
inter-tumor heterogeneity has not been fully investigated. We aim to explore tumor heterogeneity by integrating morphological and proteomics
data. We model prostate cancer intra- and inter-tumor heterogeneity at
the morphological level, using a novel computational workflow, and compare quantitative profiling of image-based morphological heterogeneity
with proteomic measurements of the same tissues.
Methods. We have collected a cohort of 39 prostate cancer patients with
different degrees of tumor grade evaluated by Gleason score, and constructed a tissue microarray (TMA), followed by H&E staining. We developed a computational workflow that generates mathematical models for
intra- and inter-tumor heterogeneity. More specifically, we used scale-invariant feature transform (SIFT) to model the tissue morphology, and developed a computational geometry algorithm to model the tissue topology. For the same cohort, we further punched out fresh frozen tissues from
different regions for proteomic analysis using a cutting-edge methodology
termed pressure cycling technology (PCT), coupled with SWATH-mass
spectrometry (SWATH-MS). We then analyzed and compared the heterogeneity at the morphological and proteomic level.
Results. We used our image-based computational workflow to mathematically represent each sample of the 39-patient cohort with multiple
TMA cores per patient (non-tumorous and tumor regions of different
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Gleason scores, 105 cores in total). In the proteomic analysis of the same
dataset, we quantified over 3000 proteins. In silico analysis of generated morphological and proteomic data matrices by statistical testing revealed a high concordance (measured by probabilistic model distance)
between the morphological-based and proteomic-based profiling of tumor heterogeneity.
Conclusions. Our integrative analysis of tumor heterogeneity demonstrates a strong association between the phenome and proteome of prostate cancer specimens, contributing to the development of personalized
therapy for patients.

DO-030
Classifying neuroendocrine thymic and pulmonary
tumours by a digital image processing approach
on immunohistochemically stained slides.
B.W. Grießmann*1, C.-A. Weis1, A. Warth2, M. Deligiani1, P. Ströbel3, A. Marx1
1Institute of Pathology, University Medical Center, Mannheim, Germany,
2Institute of Pathology, University Hospital, Heidelberg, Germany,
3Institute of Pathology, University Medical Center, Goettingen, Germany

Background. Neuroendocrine tumours of the thymus are rare malignancies that are currently classified like the more common neuroendocrine pulmonary tumours into typical (TC) and atypical carcinoids (AC),
large cell neuroendocrine carcinomas (LCNEC) and small cell carcinomas (SCC). The object of our research is the detection and definition of
mitotic and proliferative hot spots and to thereby distinguish TC and AC,
LCNEC and SCC.
Methods. Our collective comprises 87 cases of pulmonary (PNEC) kindly provided by the NCT tissue bank in Heidelberg and our own 14 cases
of thymic neuroendocrine tumours (TNEC). Tissue sections were immunohistochemically stained for Phospho-Histone H3 (H3) as mitotic marker and for Ki67 as proliferation marker. After digitalization, three representative regions (. Fig. 1a shows an example) the size of ten high power
fields (hpf) were extracted and processed by a custom made algorithm in
MATLAB© (Mathworks etc.). Detection of hpf with high proliferative or
mitotic activity (hot-spot) was facilitated using heat maps on the selected regions (. Fig. 1b, c).
Results. By decomposing one tumour region into hpfs and by subsequently analysing them, the four subtypes of TNEC show significant differences for both H3 and Ki67. Forming groups with TC and AC on the
one hand and LCNEC and SCC on the other, Ki67-based separation is
possible and applies well: ROC-analysis shows a sensitivity of 93.47 % and
a specificity of 97.95 % for either LCNEC or SCC if the Ki67-Index reaches or exceeds 10 % in one hpf. However, it is not feasible to separate TC
from AC in neither TNEC nor PNEC by this threshold-based approach.
Conclusions. These proof-of-principle findings allow the difficult distinction between thymic AC and LCNEC by assessment of hpf-restricted Ki67 indices and respectively by identifying Ki67high hpf. By contrast,
separation of TC from AC was not possible – likely due to the fact that tumour necrosis is a proliferation-independent adjunct criterion to identify
Ki67low atypical carcinoids. By the time of the DGP meeting, we will have
finished our comparison of PNEC and TNEC.

Fig.1 | DO-030 8 Ki67 stained region (a) and heat map (b) are being overlaid (c)
for hot spot detection

DO-031
CNV Panelizer: Reliable CNV detection in
targeted sequencing applications
C.M. Morais de Oliveira*1, T. Wolf1, 2, A. Stenzinger1, J. Budczies2, 3,
B. Hutter2, V. Endris1, N. Pfarr1, B. Brors2, 4, S. Froehling2, 4, W. Weichert1, 2
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg,

Germany, 2German Cancer Research Center, DKFZ, Heidelberg,
Germany, 3Institute of Pathology, Charité University Hospital, Berlin,
Germany, 4National Center of Tumor Diseases, Heidelberg, Germany
Background. Next Generation Sequencing (NGS) has enabled researchers
to address questions from all aspects of medical and biological research.
It has also led to a paradigm shift from single gene analysis to whole genome or exome approaches. While these approaches are interesting in a
research setting, they are not always feasible in the area of clinical diagnostics and other aspects of medical care. In these cases amplicon-based targeted sequencing, using the Ion Torrent PGM sequencer, seems to be a far
more promising approach. For the detection of somatic single-nucleotide
substitutions and short indels this has been proven to be a highly robust
methodology. One area of genomic analysis which is usually not covered
by amplicon-based targeted sequencing, is the detection of copy number
variations (CNVs). In the case of amplicon-based targeted sequencing
there is currently no readily available software for this task.
Methods. A wide selection of bioinformatics applications is available for
the detection of copy number variations from next-generation sequencing data analysis. However most of them were not designed with a clear
focus on amplicon-based targeted sequencing and clinical data analysis.
Thus we developed a software package that integrates all steps for the detection of CNVs in amplicon-based targeted sequencing. Our main goal
was to make the results interpretable to clinical researchers and to offer a
high level of usability.
Results. The resulting software is based on the freely available R environment for statistical computing and graphics. The results were compared
to data and CNV calling obtained from whole exome sequencing. Results
where both approaches did not agree were further validated using FISH.
Conclusions. The reliance on the command line often prevents the most
novel approaches from being used in day to day applications. Thus, besides the R package, we have also made available a user friendly interface
using Groovy. This will be made available for all commonly used platforms.

DO-032
The Key Role of Specimen Information in Structured Reports
G. Haroske*, M. Mörz
Dresden-Friedrichstadt General Hospital, Institute
of Pathology, Dresden, Germany
Background. Anatomic Pathology Reports are in total and in almost each
section substantially organized by those specimen sent to pathology for
investigation. Consequently the Sector Committee for Pathology/ Neuropathology defined specimen information as one of the essential parts of
each pathology report. There is, however, no further definition nor modelling of that kind of information described. Some of international communication standards developed models for that problem, which should
be taken into consideration in this country, too.
Methods. International standards HL7, SNOMED CT, DICOM, and
LOINC were analyzed for solutions of the specimen information problem in anatomic pathology reports. They were compared with appropriate solutions of German pathology software vendors.
Results. In 2014 a common Domain Analysis Model for all disciplines
with relevant specimen requirements has been accomplished under the
auspices of HL7. The most progressive aspect is the role approach in understanding what a specimen is. It combines both the relationships between specimen and container, and the specimen collection and process-

ing. It is based on a previous DICOM Supplement for structured reporting with images and on the IHE APSR Trial Implementation. This model comprises 15 different concepts for describing the properties of specimens and containers, compliant with a very comprehensive specimen section in a pathology report. For pathology purposes the attributes for all
of those concepts have to be still constrained. LOINC is not well suited to
provide value sets for those attributes. In DICOM as well as in SNOMED
CT and in HL7 a large selection of values could be used for populating the
concepts with a vocabulary constrained for pathology. So far, this model is not yet been reflected by Laboratory Information Systems (LIS) on
the market.
Conclusions. Pathology reports combine information about procedures
and observations, often in a hidden manner. For structured reports a link
between both types of information is inevitable, especially if images are
bound to the reports. The Domain Analysis Model of HL7 offers a basis
for Anatomic Pathology Structured Reports, too, as to be interoperable
with different kind of users of those reports.

DO-033
Gene- und microRNA data: osteosarcoma
knowledge database by literature mining
E. Korsching*1, J. Smida2, M. Nathrath2, D. Maugg2,
A. Neumann1, D. Baumhoer3, K. Poos1
1Institute of Bioinformatics, University Hospital Muenster, Muenster,
Germany, 2Clinical Cooperation Group Osteosarcoma, Helmholtz Center
Munichhen, TU Munich, Munich, Germany, 3Institute of Pathology,
University Hospital, Bone Tumor Reference Center, Basel, Switzerland

Background. Osteosarcoma, a bone tumour, belongs to the so called rare diseases and up to now detailed information about the molecular biology of this disease is limited. The existing knowledge is sparsely scattered
throughout the vast amount of life science publications. Less efforts were
put into the challenge to condense knowledge and by that to stimulate research and visibility. Based on our present research we thought, that a real gain for science and interested public would be to structure known and
supposed interactions between genes and microRNAs in a compact and
user-friendly way. This data collection should also point directly back to
all sources for this information.
Methods. The design of the software included a web based front-end and
a database back-end like most approaches do. This standard setup makes
the system simple and portable. The data collection was done on R, a versatile and open statistical/mathematical language and programming environment. Mainly the R package ‘XML’, ‘tm’ and NCBI’s E-utilities were
utilized. The process is based on a dictionary-based approach. Due to the
nature of literature mining some filtering and control steps still need some
manual attendance. The basic information on genes and microRNAs was
enriched by determining microRNA-target gene interactions. All the collected data is linking back to their origin in literature (NCBI Pubmed) but
also to a broad spectrum of established databases like NCBI Entrez, EBI
Ensembl, Online Mendelian Inheritance in Man (OMIM), Gene Ontology, Kyoto Encyclopedia of Genes and Genomes (KEGG) and miRBase.
Results. The value of condensing and interrelating ostesarcoma information is manifold. The main effect is that information shed light on biological networks which are a core concept of cellular systems. So this aspect
conceptually influences the thinking on the osteosarcoma biology. The
more pragmatic outcome is that single users can save time and efforts
in generating such an overview on the literature and molecular interrelations. The challenge is that this database effort has to be stabilized to a
sustainable and ongoing project.
Conclusions. This osteosarcoma knowledge database serves as conceptual framework for setting up and testing research hypotheses and as a
linker node for osteosarcoma knowledge. The gain for the general public
consists in a hub function for a lot of sparsely distributed information resources on osteosarcoma.

Der Pathologe · Supplement 1 · 2015

| 57

Abstracts
AG Herz-, Gefäß-, Nieren- und
Transplantationspathologie
DO-034
The Endocannabinoid Anandamide (AEA) induces Ferroptosis
in Human Renal Proximal Tubular Epithelial Cells
M. Schlosser*1, H. Löser1, S.V. Siegmund2, J.W. Fries1, H. Göbel1, R. Büttner1,
M. Montesinos-Rongen3, J.U. Becker1, M. von Brandenstein1
1Institute of Pathology, University Hospital, Cologne, Germany,
2Department of Internal Medicine I, Konstanz, Germany,
3Institute for Neuropathology, Cologne, Germany

Background. Endocannabinoids (EC) are key mediators of inflammation
and expressed in the kidney as well as in inflammatory cells. Derived from
the kidney, they are elevated in the serum of animals with acute kidney injury. In order to learn more about their role in the kidney and particular
tubular epithelial cell damage, we performed in vitro studies.
Methods. Primary proximal tubular epithelial cells (RPTECs) and renal carcinoma cells (Caki-1) were subjected in vitro to the endocannabinoid Anandamide (AEA). LDH-release, flow cytometry with cleaved Caspase3, PARP Western Blot, expression of the EC receptors CB1, CB2 and
TRPV1 were determined. EC receptors were selectively blocked (CB1,
AM251; CB2, SR144528; TRPV1, Capsazepine; GPR55/18, O-1602), cell
death pathways were blocked with antioxidants Trolox and glutathionereduced-ethyl-ester (GSH-EE), membrane cholesterol depletor methylbeta-cyclodextrin (MCD), ROS inducer buthionine-sulfoximine (BSO),
complete caspase inhibitor zVAD, necroptosis blocker Necrostatin-1, ferroptosis blocker Ferrostatin-1 or AEA degradation enzyme fatty-acid-amide hydrolase (FAAH) antagonist URB597.
Results. AEA induced cell death and LDH release in both cell lines. Timelapse video showed cell blebbing, characteristical for non-apoptotic cell
death. AEA-induced LDH release was not influenced by blocking of
EC receptors or FAAH, treatment with MCD, BSO, GSH-EE or Necrostatin-1. Additionally, no cleaved Caspase3 or cleaved PARP was detectable, whereas blocking of cell death pathways with zVAD, Ferrostatin-1
and Trolox lead to a significant reduction of LDH release.
Conclusions. Taken together, AEA induces cell death predominantly by
ferroptosis, whereas apoptosis does not seem to be relevant. Studies in
human biopsy tissue will reveal, whether endocannabinoids could be responsible for tubular epithelial cell death in transplant rejection or glomerulonephritis.

DO-035
Role of MIF and its Receptor CD74 in
Proliferative Glomerular Diseases
S. Djudjaj*1, H. Lue2, S. Rong3, M. Papasitiriou4, B. Klinkhammer1, S. Zok3,
M. Lindenmeyer5, C.D. Cohen5, J. Floege3, T. Ostendorf3, J. Bernhagen2, P. Boor1, 3
1Institute of Pathology, RWTH University, Aachen, Germany,
2Department of Biochemistry and Molecular Cell Biology, RWTH
University, Aachen, Germany, 3Division of Nephrology, RWTH
University, Aachen, Germany, 4University hospital of Patras,
Division of Nephrology, Patras, Greece, 5Division of Nephrology &
Institute of Physiology, University Zürich, Zurich, Switzerland

Background. Macrophage migration inhibitory factor (MIF) is a pleiotropic, pro-inflammatory cytokine involved in pathogenesis of sepsis, atherosclerosis and glomerulonephritis. MIF signals via three receptors, CXCR2, CXCR4 and CD74, the latter also mediating proliferative effects of
MIF. Upon glomerular injury, MIF expression is induced in renal and
infiltrating cells and previous studies suggested that MIF is involved in
the pathogenesis of proliferative glomerulonephritides. The cross-talk between glomerular cells is essential in development of proliferative glomer-
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ular lesions, however no data exist on the potential involvement of MIF
and its receptor CD74.
Methods. We studied the regulation of MIF and CD74 in glomerular cells
in vivo (murine models and human renal tissues) and in vitro as well as the
effects of MIF on glomerular cells in vitro, using primary murine podocytes. mesangial cells (MCs) and parietal epithelial cells (PECs). We also studied the effects of genetic deletion of the MIF gene (Mif-/-) in mice
with murine model of crescentic glomerulonephritis (nephrotoxic serum
nephritis, day 14).
Results. Both MIF and its receptor CD74 were up-regulated upon glomerular injury in both patients and animals in resident glomerular cells.
In vitro various stress stimuli induced expression and secretion of MIF in
primary murine glomerular cells. CD74 was predominately and de novo
expressed on PECs and mesangial cells, where it colocalized with its coreceptor CD44. In vitro, MIF directly induced PECs and MCs proliferation via the CD74 receptor. In vivo, compared to wild type mice, Mif deficient mice were nearly completely protected from glomerular injury, and
showed significantly reduced number of crescents and PECs activation in
nephrotoxic serum nephritis model.
Conclusions. In conclusion, our data suggested a novel mechanism in
which local up-regulation of MIF and its receptor CD74 in glomerular
cells can aggravate proliferative glomerular diseases.

DO-036
Upregulation of miR-21-5p and miR-708-5p in
cellular crescents of IgA glomerulonephritis
J.U. Becker*1, M. Eßer1, M. Schlosser1, M. von Brandenstein1, C.L. Bockmeyer2
1Institute of Pathology, University Hospital, Cologne, Germany,
2Institute of Pathology, Friedrich-Alexander-University,
Nephropathology, Erlangen-Nuremberg, Germany

Background. miRNAs modulate essential cellular functions like proliferation and migration by which parietal epithelial cells (PECs) lining Bowman’s capsule develop into crescents. In an unbiased high throughput exploration we investigated, which miRNAs might be relevant for this detrimental process.
Methods. Each 5 biopsies with IgA glomerulonephritis (IgA-GN) with
cellular crescents, 5 biopsies without and 5 biopsies with minimal tubulointerstitial nephritis (controls) were investigated for miRNA expression in the following compartments: crescents, “activated PECs” (PECs
from crescentic IgA-GN) and “inactive PECs” (PECs from non-crescentic IgA-GN and controls) by qRT-PCR low density arrays. Differentially expressed miRNAs were validated in these cohohrts (each plus 2 additional biopsies) by single qRT-PCR runs. Expression levels were compared with Tukey tests.
Results. miR-21-5p was higher in crescents than in “activated PECs”,
miR-708-5p was higher in crescents than in “activated PECs” and in “inactive PECs”.
Conclusions. The well known oncomiR miR-21-5p might play an active
role in crescent formation by inducing proliferation and migration in
PECs. The role of the less well characterised miR-708-5p in this process
seems to be less clear. We are currently validating the differential expression of both miRNAs in IgA-GN and other forms of crescentic glomerulonephritis and are characterising their function in vitro in immortalised
PECs with scratch assays.

DO-037
PDGF-DD in healthy and fibrotic kidney
E.M. Buhl*1, S. Djudjaj2, B.M. Klinkhammer2, J. Bábícková1,3,
U. Eriksson4, J. Floege1, P. Boor1, 2, 3
1Division of Nephrology, RWTH University, Aachen, Germany,
2Institute of Pathology, RWTH University, Aachen, Germany,

3Institute of Molecular Biomedicine, Comenius University,
Bratislava, Slovakia, 4Department of Medical Biochemistry and
Biophysics, Karolinska Institute, Stockholm, Sweden

Background. Platelet-Derived Growth Factor (PDGF) is involved in various renal diseases. The PDGF-DD isoform is the only specific PDGF receptor β ligand and was shown to mediate mesangial proliferation in vitro
and in vivo. Our previous data in progressive mesangioproliferative glomerulonephritis in rats also suggested a role in interstitial fibrosis.
Methods. To address the functional role of PDGF-DD we have generated PDGF-DD-/- mice, which can be also used as reporter mice for PDGFDD (using LacZ). We analyzed the expression pattern of PDGF-DD and
its receptor in healthy and diseased kidney, characterized spontaneous
phenotype of PDGF-DD-/- and wild-type (WT) mice and induced two
models of renal fibrosis in these mice, the unilateral ureteral obstruction
and the unilateral ischemia/reperfusion injury.
Results. The PDGF-DD-/- mice (on both Bl6 and mixed Bl6/Sv129 Backgrounds) were viable and showed no obvious spontaneous phenotype in
young and old mice (up to 50 weeks of age). PDGF-DD was localized
to mesenchymal cells in healthy kidneys, i.e. mesangial cells, fibroblasts
and vascular smooth muscle cells. We found a significant upregulation
of PDGF-DD in renal fibrosis using immunohistochemistry, LacZ staining in PDGF-DD-/- mice and mRNA analyses, and found a de novo expression in tubular cells. Similarly PDGFR- β was also significantly upregulated in fibrosis, but was only expressed on mesenchymal cells in all
conditions. In vitro PDGF-DD induced proliferation of renal fibroblasts.
Compared to wild-type littermates, PDGF-DD-/- mice had significantly
reduced indices of renal fibrosis in both fibrosis models.
Conclusions. Our results suggest that while PDGF-DD is not required for
normal kidney development and physiologic homeostasis, it is a profibrotic factor strongly up-regulated in kidney fibrosis. Targeting PDGFDD might represent a novel therapeutic strategy for kidney fibrosis.

DO-038
Quantitative micro-CT imaging of progressive kidney fibrosis
J. Ehling1, 2, J. Babickova2, 3, 4, B. Klinkhammer2, 3,
R. Knuechel2, F. Kiessling1, T. Lammers1, P. Boor*2, 3, 4
1RWTH University Aachen, Department of Experimental

Molecular Imaging, Aachen, Germany, 2Institute of Pathology,
RWTH University, Aachen, Germany, 3Division of Nephrology,
RWTH University, Aachen, Germany, 4Comenius University,
Institute of Molecular Biomedicine, Bratislava, Slovakia
Background. Capillary rarefaction, which is currently analyzed by invasive histopathological procedures, is a hallmark of virtually all progressive
kidney diseases associated with renal fibrosis. The lack of monitoring tools
allowing the non-invasive quantification of vessel functionality during experimental fibrosis hampers our understanding of the role of the microvasculature in renal fibrosis and the in vivo validation of novel endothelium-targeted therapeutic interventions. Here we established a micro-computed tomography (μCT) protocol for anatomical and functional imaging
of vascular alterations in experimental renal fibrosis.
Methods. Three established murine models of kidney fibrosis of different etiology were longitudinally analyzed: unilateral ureteral obstruction
(UUO, days 1-10), unilateral ischemia/reperfusion (IR, days 1-56) and the
Col4a3 deficient mice (“Alport” mice; 6-to-8 weeks old). Functional imaging of blood vessels was performed by contrast-enhanced in vivo μCT,
providing information on the renal relative blood volume (rBV). Highresolution ex vivo μCT after Microfil perfusion was performed to characterize in detail morphological alterations of the vasculature in fibrotic kidneys by quantifying vessel branching, size and tortuosity. Findings were
validated by immunohistochemistry.
Results. The non-invasive, longitudinal monitoring of the renal vasculature using contrast-enhanced in vivo μCT showed reduced vessel func-

tionality, reflected by progressively decreasing values for the renal rBV
as fibrosis progressed (-20 %, -38 % and −43 % at I/R day 1, 14 and 56, or
−31 % and −61 % at UUO day 3 and 10, respectively). Ex vivo μCT further
revealed that blood vessel rarefaction in fibrotic kidneys was morphologically linked to a loss of functional peripheral vessel branches, a significant reduction in vessel diameters and a strong increase of vessel tortuosity (e.g. -91 % in branching points, -31 % in vessel size and + 29 % in vessel
tortuosity for afferent arterioles at UUO day 10; p < 0.001).
Conclusions. We established a novel functional imaging approach using
our μCT methodology for monitoring renal blood vessels during experimental fibrogenesis in mice. Independently of the mechanisms leading
to kidney fibrosis, we found a progressive reduction of vessel functionality and significant structural alterations, providing novel insights into the
link between fibrogenesis and the renal microvasculature.

DO-039
Detection of glomerular CD80 (B7-1) mRNA by
qRT-PCR and on podocytes by immunostains on
paraffin embedded biopsies with FSGS
C.L. Bockmeyer*1, J.U. Becker2
1Institute of Pathology, Hannover Medical School, Hannover, Germany,
2Institute of Pathology, University Hospital, Cologne, Germany

Background. CD80 (B7-1) on podocytes has been described as a promising target for therapy with abatacept (CTLA4-Ig) in focal and segmental
glomerulosclerosis (FSGS). In the original manuscript (Yu et al., N Engl J
Med 369:2416-2423), CD80 positivity is described in all cases responding
to abatacept therapy, suggesting CD80 positivity as predictive for therapy response. As a first step towards a predictive test for abatacept responsiveness we tried to establish quantitative RT-PCR from microdissected
glomeruli and immunohistochemical stains for CD80 on paraffin tissue.
Methods. CD80 immunostains with two primary antibodies (abcam
and R&D) were established on paraffin embedded lymphatic tissue. Immunostains were performed on 7 biopsies with minimal change disease
(MCD), 13/14 biopsies with primary FSGS and two biopsies with lupus
glomerulonephritis class IV-G (SLE-GN). Leukocyte infiltrates served as
internal positive controls. All biopsies were subjected to qRT-PCR for
CD80 from microdissected glomeruli after preamplification, POLR2 A
served as reference gene. PLA2R1 served as control for qRT-PCR.
Results. In 3/7 MCD and 11/14 FSGS cases glomerular CD80 mRNA
was undetectable by qRT-PCR. We could not find a significant difference in CD80 mRNA expression between cohorts. PLA2R expression was
about 1,000fold higher than CD80 expression. The single FSGS case with
CD80 + podocytes on immunostaining had the highest glomerular CD80
mRNA expression. All other MCD and FSGS cases were negative, both
SLE-GN cases had CD80 + podoocytes.
Conclusions. Our results suggest extremely low CD80 expression of podocytes in the majority of cases of MCD/FSGS, challenging the hypothesis
that CD80 on podocytes is indeed the target for abatacept therapy. A case
and control study with abatacept responders and non-responders is most
desirable to validate or reject the concept of predictive CD80 immunostaining of podocytes.
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DO-040
The influence of p53 nuclear expression on long term prognosis
of gastroenteropancreatic neuroendocrine tumors
G. Assmann*1, A. Altendorf-Hofmann2,
G. Schubert-Fritschle3, C. Reiter1, T. Kirchner1, T. Knösel1
1Institute of Pathology, Ludwig-Maximilians-University, Munich,
Germany, 2Department of General, Visceral und Vascular Surgery,
Friedrich-Schiller-University, Jena, Germany, 3Ludwig-MaximiliansUniversity Munich, Munich Cancer Registry of the Munich Cancer
Center, Clinic of the University of Munich/ IBE, Munich, Germany

Background. Prediction of long term survival of patients with gastroenteropancreatic neuroendocrine tumors (GEP-NETs) is still difficult. The
WHO 2010 grading system is useful in stratifying the patients into prognostic groups, but further molecular markers are needed to improve prediction of long term survival.
Methods. We established a tissue micro array with core biopsies of 178
GEP-NETs. All cases were reclassified with the new WHO-grading system (2010) and the new TNM-classification (2010) by two of the authors
(T.Kn. and C.R.). Immunohistochemistry was performed with antibody
against p53 protein. Cases with no or weak staining were summarized
as 'negative', cases with moderate or strong staining as 'positive'. Survival rates were calculated with the Kaplan-Meier method and tested by logrank test. Multivariate analysis was performed as Cox regression analysis forward stepwise.
Results. The group comprised 99 men and 79 women. Median age at diagnosis was 59 (16-92) years. 16 tumors (9 %) were located in the stomach, 74 (42 %) in small bowel, 47 (26 %) were of pancreatic and 41 (23 %)
of colorectal origin. 135 (76 %) patients had radical surgery, 43 patients
(24 %) received palliative treatment. 66 patients (37 %) had distant metastasis at diagnosis. 152 tumors were negative for p53 staining (85 %), 26
were positive. p53 staining correlated with WHO grade (p = 0.048): G3
cases showed more often 'positive' staining than did G1 or G2 cases. We
did not see a statistically significant correlation of p53 staining with age,
sex or treatment. In univariate analysis low expression of p53 (p = 0.001),
absence of distant metastases (p = 0.010), WHO grade 1 or 2 (p < 0.001)
and radical surgery (p = 0.045) showed a statistically significant improved
five-year survival. T-category and N-category did not significantly influence observed survival. In multivariate analysis p53 expression and grading were independent prognostic factors (p = 0.024, and p < 0.001, respectively), while distant metastases and radical surgery were not.
Conclusions. High P53 expression is an additional molecular marker in
GEP-NETs in predicting overall five year survival in addition to the grading system of the WHO.

DO-041
Cadherin 6 is a putative tumor suppressor and down regulated
by epigenetically dysregulated miR-429 in cholangiocarcinoma
B. Goeppert*1, C. Ernst2, C. Baer2, S. Roessler1, M. Renner1,
A. Mehrabi3, M. Hafezi3, A. Warth1, A. Stenzinger1, W. Weichert1,
P. Schirmacher1, C. Plass2, D. Weichenhan2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2German Cancer Research Center, DKFZ, Epigenomics and
Cancer Risk Factors, Heidelberg, Germany, 3Department of
Surgery, Ruprecht-Karls-University, Heidelberg, Germany

Background. The molecular mechanisms, in particular epigenetic alterations, underlying the genesis of cholangiocarcinomas (CC) are poorly
understood. We have previously presented data of global DNA methylation changes in CC.
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Methods. Here, we focus specifically on microRNAs (miRNAs) that
showed CC-related differential methylation in our methylome screen.
Selected candidate miRNAs were technically confirmed by quantitative
MassARRAY® analysis and additionally validated in an independent CC
cohort. MiRNA expression was examined in formalin-fixed-paraffin-embedded material of tumor specimen (n = 20) and normal biliary epithelium (n = 20), and functional experiments were performed in vitro using
two CC cell lines (TFK-1 and EGI-1).
Results. Inverse correlation between promoter methylation and expression suggests miR-129-2 and members of the miR-200 family, i. e. miR200a, miR-200b and miR-429, as novel tumor suppressors and oncomiRs
in CC, respectively. MiRNA mimic reporter assays revealed tumor suppressor genes DLC1 (deleted in liver cancer 1), FBXW7 (F-box/WD-repeat-containing protein 7) and CDH6 (cadherin-6) as presumed targets
in CC. Tissue microarray analysis of a representative and well-characterized cohort of biliary tract cancers (n = 212) displayed drastic and stepwise
down regulation of CDH6 at the protein level and association of CDH6
expression with patient outcome, indicating a tumor suppressor function
of CDH6 in cholangiocarcinogenesis.
Conclusions. A large number of miRNA genes is aberrantly methylated
and likely dysregulated in CC. Selected miRNAs were identified as putative novel CC-related tumor suppressors and oncomiRs. A valuable repository enabling to study the role of epigenetically altered miRNAs in
the onset and progression of CC is presented. CDH6 is identified as a putative tumor suppressor in cholangiocarcinogenesis.

DO-042
Loss of hepatic gap junctions in biliary atresia
J. Andruszkow*1, S. Groos2, T. Longerich1, U. Schneider1, C. Klaus1,
C. Petersen3, N. Gassler4, R. Knüchel1, L. Luciano2
1Institute of Pathology, RWTH University, Aachen, Germany, 2Institute

of Cell Biology, Hannover Medical School, Hannover, Germany, 3Center
of Pediatric Surgery, Hannover Medical School, Hannover, Germany,
4Institute of Pathology, Municipal Hospital, Braunschweig, Germany
Background. Biliary atresia (BA) is an inflammatory process of the extra
hepatic bile ducts, resulting in persistent cholestasis of the newborn. Without surgical intervention and subsequent liver transplantation, progressive cirrhosis leads to death of patients prior to the age of two years. Gap
junctions (GJs) play a pivotal role in liver homeostasis. GJs consist of six
protein subunits, i.e. connexins (Cxs) which form intercellular channels
between neighboring cells. Presuming alterations in intercellular communication, we aimed at investigating GJs in both, a mouse model of BA and
in human infant patients.
Methods. After approval by the local Committee for Animal Research,
BA was induced in newborn BALB/c mice via intraperitoneal injection of
Rhesus Rotavirus (RRV). Monitoring the clinical course, mice were sacrificed on days 3, 7, 9, and 14. In combination with assessment of clinical
findings, quantitative real time PCR (PCR) and Western Blot (WB) analyses were performed regarding expression of RRV as well as Cxs 32 and
43. In addition, specimens from murine liver and from infant BA patients
were analyzed by freeze fracture electron microscopy (FFEM).
Results. BA mice revealed a loss of hepatocyte Cx32 on day 14 compared
to healthy controls (p < 0.05). In addition, non-hepatocyte Cx43 decreased
at the same time while phosphorylated Cx43 increased (p = 0.01). Concomitantly, the RRV expression in mice disappeared. Morphologically,
FFEM replicas showed a decrease in GJ number and size in BA mice compared to control animals. Furthermore, a loss of GJs and severe morphological alterations of tight junctions lining the biliary canaliculi in human
infant BA patients were observed.
Conclusions. Our study shows a decrease of GJ components Cx32 and
Cx43 in experimental BA. In addition, expression of phosphorylated and
therefore functionally ineffective Cx43 rose in these mice. While Cx32 is
expressed in hepatocytes, Cx43 is the main component of gap junctions

formed by hepatic stellate cells (also referred to as Ito-Cells or fat-storing
cells). Therefore, our study demonstrates that in experimentally induced
BA gap junction composition in liver is affected in both, hepatocytes and
hepatic stellate cells. These findings correlate with the decreased number
of GJs observed by FFEM. Further studies are required to fully elucidate
the underlying mechanisms of GJ alteration in BA and thereupon devise
new therapeutic approaches.

DO-043
The E545 K mutant form of the p110alpha catalytic subunit of
phosphoinositide-3-kinase (PIK3CA) is oncogenic in the mouse liver
K. Annweiler*1, K. Evert1, K. Utpatel1, 2, A. Cigliano1, M. Sini1, G. Latte3,
M. Frau3, R.M. Pascale3, F. Dombrowski1, D. Calvisi1, M. Evert1, 2
1Institute of Pathology, University Medicine, Greifswald, Germany, 2Institute

of Pathology, University of Regensburg, Regensburg, Germany, 3Department
of Clinical and Experimental Medicine, University of Sassari, Sassari, Italy
Background. Mounting evidence indicates that phosphatidylinositol-4,5bisphosphate-3-kinase catalytic subunit alpha isoform (PIK3CA) is frequently mutated or overexpressed in a wide variety of human cancers, including HCC, where it acts as a bona fide oncogene. In particular, it has
been shown that the PIK3CA oncogene catalyzes the production of phosphatidylinositol-3,4,5-triphosphate (PIP3), which in turn activates downstream signaling components and promotes cell growth and survival. In
the present investigation, we addressed the oncogenic role of a mutant,
oncogenic form of PIK3CA (PIK3CA-E545 K) and investigated its downstream effectors in the mouse liver.
Methods. The PIK3CA mutant E545 K was overexpressed in the liver of
129/Sv-C57BL/6 mice via hydrodynamic gene delivery. Histopathological analysis of the lesions developed in the mouse liver of PIK3CA-E545 K
mice was conducted three and six months after hydrodynamic gene delivery. Gene expression profiles of liver lesions developed in PIK3CAE545 K mice were assessed by microarray analysis in order to identify putative PIK3CA target genes and signal transduction pathways involved in
hepatocellular carcinoma (HCC) development and progression. Western
blot analysis and immunohistochemistry were performed to confirm the
results obtained by microarray analysis.
Results. Overexpression of PIK3CA-E545 K in 129/Sv-C57BL/6 mice resulted in the development of multiple liver preneoplastic lesions and hepatocellular tumors 3 and 6 months, respectively, after hydrodynamic gene
delivery. Microarray analysis showed the overexpression of a group of
genes involved in lipid metabolism, cell proliferation, and survival in preneoplastic and neoplastic lesions of PIK3CA-E545 mice when compared
with control mice.
Conclusions. The present study indicates that oncogenic forms of PIK3CA are sufficient to induce malignant transformation of the mouse liver.
We have also identified a number of PIK3CA targets in the liver, whose investigation might be helpful both for a better understanding of the molecular pathogenesis of HCC and the development of new therapeutic strategies against this deadly disease.

DO-044
TERT promoter hotspot mutations of hepatocellular carcinoma
in primary tumor and corresponding metastatic lesions
N. Waldburger*1, M. Renner1, C. Koelsche1, S. Roessler1, K.H. Weiss2,
P. Schemmer3, P. Schirmacher1, G. Mechtersheimer1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Department of Internal Medicine IV, University Hospital
Heidelberg, Heidelberg, Germany, 3Department of General and
Transplant Surgery, University Hospital, Heidelberg, Germany

Background. Recurrent point mutations in the telomerase reverse transcriptase (TERT) promoter region have been described in many human
types of cancer including malignant melanoma, sarcoma and hepatocellular carcinoma. A point mutation in the TERT promoter region leads to
a new transcription factor binding site with increased induction of TERT
and subsequently to telomere maintenance.
Methods. We determined the prevalence of TERT promoter mutations
in 127 human hepatocellular carcinomas (HCC) and in 8 available metastatic lesions (lung: 2; adrenal gland: 2; omentum: 2; lymph node: 1; subcutaneous: 1) via amplification of a 193 bp fragment of the TERT promoter region covering the hot-spot mutations C228 T and C250 T and direct
sequencing of the PCR products.
Results. TERT promoter mutations were detected in 58 (46 %) HCC
samples: C228 T in 51/127 (40 %) including one homozygous mutation,
C250 T in 5/127 (4 %) and additionally C248G in 1/127 (1 %) and C228 T
& C230 A in 1/127 (1 %). All primary tumors of the analyzed metastatic
lesions showed wild-type TERT as did 7/8 (88 %) metastatic lesions. Furthermore, we detected the point mutation C250 T in the adrenal gland
metastasis of a TERT wild-type primary tumor.
Conclusions. TERT promoter mutations are frequent in primary HCC lesions (46 %.) Yet primary tumors with histologically confirmed metastatic
spread tend to harbor wild-type TERT (8/8) as do most of the corresponding metastatic lesions (7/8). Interestingly, we found a TERT promoter mutation in a metastatic lesion of a TERT wild-type primary tumor. In addition to the well-known hot spot mutations C228 T and C250 T we detected C248G and C230 A as two unique TERT promoter mutations in hepatocellular carcinoma.

DO-045
Intratumor heterogeneity is a frequent
finding in hepatocellular carcinoma
J. Friemel-Bauersfeld*1, M. Rechsteiner2, L. Frick2, F. Böhm2,
K. Struckmann2, M. Egger2, H. Moch2, M. Heikenwaelder3, A. Weber2
1Klinikum Bremen-Mitte, Zentrum Pathologie, Bremen, Germany, 2Institute
of Surgical Pathology, University Hospital, Zurich, Switzerland, 3Institute
of Virology, Technical University of Munich (TUM) and Helmholtz Zentrum
München für Gesundheit und Umwelt (HMGU), Munich, Germany

Background. Morphologic intratumor heterogeneity is well known to exist in hepatocellular carcinoma (HCC) but so far, only few systematic analyses of this phenomenon have been performed. The aim of this study was
to comprehensively characterize morphological, immunohistochemical
and molecular intratumor heterogeneity in HCC. Investigated were morphological growth patterns, cytologic changes, well-known immunohistochemical markers and molecular changes in liver cells that are considered in proposed classifications of liver cell neoplasms or discussed as molecular therapeutic targets.
Methods. In HCC of 23 patients without medical pretreatment, a total
of 120 tumor areas were defined. Analyzed were cell morphology (presence of clear cells, fatty change, pleomorphic cells) and tissue morphology (solid, pseudoglandular and trabecular growth patterns). Furthermore,
expression of the liver cell markers CK7, CD44, AFP, EpCAM and glutamine synthetase were taken into account along with mutations of TP53
and CTNNB1, assayed by both Sanger and next generation sequencing.
Results. Overall, intratumor heterogeneity was detectable in the majority
of HCC cases (20/23, 87 %). Heterogeneity solely on the level of morphology was found in 6/23 cases (26 %), morphological heterogeneity combined with immunohistochemical heterogeneity in 9/23 cases (39 %), and
heterogeneity with respect to morphology, immunohistochemistry and
mutational status of TP53 and CTNNB1 in 5/23 cases (22 %).
Conclusions. Our findings demonstrate that intratumor heterogeneity is
frequently found in hepatocellular carcinoma and represents a challenge
for the establishment of a robust HCC classification and may contribute
to treatment failure and drug resistance in many cases of HCC.
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DO-046
New Genes Driving the Warburg effect
D. Theodorescu*
Aurora – University of Colorado Hospital (UCH), Aurora, United States
Background. Bladder cancer kills 15,000 pts/yr and has seen few therapeutic advances. To identify functionally relevant and potentially therapeutically actionable pathways, we used a new genomic shRNA screen and identified Amylo-Alpha-1, 6-Glucosidase, 4-Alpha-Glucanotransferase (AGL) as
a suppressor of bladder tumor growth and metastasis. AGL converts glycogen to glucose (glycogenolysis) and is inactivated in glycogen storage disease Type 3 (GSD III). AGL expression is lowest in metastases and low AGL
in advanced but non-metastatic primary tumors is associated with eventual recurrence and death especially when the tumor also has low expression
of RhoGDI2, a metastasis suppressor we discovered. Using gene expression and metabolic profiling we found cancer cells with low AGL exhibit increased: 1) aerobic glycolysis (Warburg effect) and glucose import (via enhanced membrane location of Glucose Transporter 1 (GLUT1) whose expression is associated with aggressive bladder cancer) and 2) increased expression of serine hydroxymethyltransferase 2 (SHMT2) compared to cells
with high AGL. Importantly, when glucose import or SHMT2 expression
are blocked, low AGL cells show greater reduction of in vitro and in vivo
growth. In conclusion, using an in vivo RNAi screen we discovered that
AGL, a glycogen debranching enzyme, has a biologically and statistically
significant role in suppressing human cancer growth and understanding
its mode of action may provide novel avenues of therapy.

DO-047
The downregulation of MED12 is implicated in the
progression and metastasis of urinary bladder cancer
N. Klümper*1, I. Syring1, 2, A. Offermann1, M. Braun1, M. Deng1,
D. Böhm1, A. Queisser1, A. von Mäßenhausen1, M. Nowak1, W. Vogel1,
J. Ellinger2, S.C. Müller2, Z. Shaikhibrahim1, S. Perner1
1Institute of Pathology, University Hospital, Bonn, Germany 2Clinic for

Urology and Pediatric Urology, University Hospital of Bonn, Bonn, Germany
Background. MED12 is part of the multi-protein Mediator complex,
which is separated into the four modules head, middle, tail and kinase.
The complex is essential for the transcription of protein-coding genes and
serves as a hub for diverse signaling pathways. MED12 is a subunit of the
kinase module, which regulates the activity of the complex. Mutations of
MED12 are known to play a role in the tumorigenesis of colorectal cancer and uterine leiomyoma. In our analysis of The Cancer Genome Atlas
(TCGA)-Database MED12 is mutated in 8.5 % (n = 130) and deleted in
20 % (n = 264) in urothelial cell carcinoma of the urinary bladder (BCa).
Hence, this study prompted us to investigate the MED12 protein expression and its relevance in BCa.
Methods. The TCGA-Database provides generated data sets containing
high-level sequence analysis of cancer genomes. Somatic mutations and
copy number variations were analysed in exome sequences of BCa. Further, the protein expression of MED12 was assessed by immunohistochemistry on tissue microarrays from 346 patients: benign urothelium
n = 51, non-muscle invasive BCa (NMIBC; pTis, pT1) n = 85, and muscle
invasive BCa (MIBC; pT2-T4) n = 210. The specimens were obtained from
patients undergoing transurethral resection of the bladder or radical cystectomy. Comprehensive clinicopathological information including follow-up are available. The analysis of the nuclear and cytoplasmic MED12
expression was performed by the semi quantitative image analysis program Definiens and the statistical analysis using the program SPSS V22.
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Results. In IHC, MED12 showed a significant decrease in nuclear and especially cytoplasmic protein expression in the progression from NMIBC
to MIBC (nuclear and cytoplasmic MED12 expression p < 0.001). According to this, poorly differentiated primary tumors showed lower expression
rates of MED12. Thus, metastatic spread was associated with decreased
MED12 expression (cytoplasmic p < 0.001; nuclear p < 0.05). Confirming
the trend between low MED12 expression and parameters of worse outcome, the cancer specific survival was significantly worse in the group of
low cytoplasmic MED12 expression.
Conclusions. Our findings show that downregulation of MED12 is associated with lower differentiated tumors and tumors forming lymphnode
and distant metastasis. These promising observations will be validated by
functional experiments on important tumor parameters, pre-eminently
invasion and migration.

DO-048
Poly [ADP-ribose] polymerase 1 (PARP1) protein expression and
its catalytic inhibition as therapeutic strategy in bladder cancer
S. Gostek*1, E. Burghardt1, A. Broede1, T. Lingner1,
A. Heidenreich2, R. Knüchel1, N.T. Gaisa1, J. Veeck1, 3
1Institute of Pathology, RWTH University, Aachen, Germany, 2Department

of Urology, RWTH University, Aachen, Germany, 3Maastricht
University, Division of Medical Oncology, Maastricht, Netherlands
Background. Inhibition of the DNA repair enzyme PARP1 is currently investigated in clinical trials mainly of breast and ovarian cancer, where efficacy emerges in tumors harboring defects in DNA double-strand break
(DSB) repair genes and PARP1 overexpression. Since bladder cancer risk
is associated with DNA repair gene variation and PARP1 expression is unknown in these tumors, we here evaluate whether bladder cancer may be
a potential target population for PARP inhibition therapy.
Methods. A comprehensive set of DNA repair genes (n = 183) was analyzed in silico for non-silent mutations in public domains (TCGA) of bladder (n = 238), breast (n = 695) and ovarian cancer (n = 316). A tissue microarray (n = 19 normal urothelium cases, n = 181 bladder tumors) was
used to immunohistochemically analyze PARP1 protein expression (score
0–3). Cell lines RT4, RT112, EJ28 and J82 were phenotyped for PARP inhibitor (AG14361) and cisplatin sensitivity by viability assays.
Results. Overall, bladder cancers were more frequently mutated in DNA
repair genes than breast and ovarian cancers (P < 0.001). Next to TP53,
most recurrently mutated DNA repair genes were ATM (12 %), ERCC2
(9 %), BRCA2 (8 %), ATR (8 %), PRKDC (8 %) and POLQ (6 %). Mutations in at least one of six genes occurred in 36 %, 9 % and 8 % of bladder, ovarian and breast cancers, respectively. Nuclear PARP1 protein was
moderately expressed in 95 % of normal urothelium cases (score 1 and 2).
In bladder tumors, nuclear PARP1 was overexpressed (score 3) in 44 %
of pTa (n = 32/72), 43 % of pTis (n = 17/40), 33 % of pT1 (n = 2/6), and
45 % of pT2-pT4 tumors (25/56). Nuclear PARP1 was abundantly expressed in all cell lines. RT112 cells displayed relative resistance against
both AG14361 and cisplatin by viability assays. In contrast, J82 and RT4
cells were AG14361-sensitive/ cisplatin-resistant while the opposite was
observed in EJ28 cells. Drug combination led to strong synergistic cytotoxicity in EJ28 (median drug combination index = 0.29, range 0.12–0.84),
whereas no drug synergism was detected in other cell lines.
Conclusions. DSB repair genes are notably mutated in bladder cancer, reinforcing DNA damage response as an Achilles’ heel for pharmacological treatment of these tumors. PARP1 is overexpressed in ~40 % of bladder tumors independent of stage, and appears upregulated early in tumorigenesis. Cytotoxicity of PARP inhibitors and drug synergism with cisplatin in invasive cancer cells altogether provides a first-time rationale for a
potential efficacy of these drugs in bladder cancer.

DO-049
Prognostic value of ZEB1-protein expression detected by
immunohistochemistry in patients with locally advanced
bladder cancer after cystectomy and adjuvant chemotherapy
S. Bertz*1, S. Wach2, T. Brabletz3, H. Taubert2, J. Lehmann4, R. Stöhr1,
K. Junker5, B. Wullich6, M. Stöckle5, A. Hartmann1
1University Hospital Erlangen, Institute of Pathology, Erlangen, Germany,
2University Hospital Erlangen, Department of Molecular Urology, Erlangen,
Germany, 3University Erlangen-Nuernberg, Institute of Experimental
Medicine I, Erlangen, Germany, 4Städtisches Krankenhaus Kiel, Urologische
Gemeinschaftspraxis Prüner Gang and Department of Urology, Kiel,
Germany, 5Saarland University Faculty of Medicine, Department of
Urology and Pediatric Urology, Homburg/Saar, Germany, 6University
Hospital Erlangen, Department of Urology, Erlangen, Germany

Background. ZEB1 (zinc finger E-box binding homeobox1) is known as
an activator of epithelial-mesenchymal transition (EMT) in several malignancies, e.g. lung, breast and ovarian cancer. Apart from regulation
of invasion and metastasis, involvement of ZEB1 in therapy resistance
has been reported in glioblastomas, colon and pancreatic cancer. Aim of
this study was to evaluate protein expression of ZEB1 in a large collective of patients with locally advanced bladder cancer undergoing cystectomy (pT3a-4a and/or pN + ) and to correlate ZEB1 expression to the response to chemotherapy within a randomized, multicenter, phase III trial (AUO-AB 05/95).
Methods. Clinico-pathologic parameters were assessed retrospectively in
301 patients randomized to adjuvant systemic chemotherapy with either
M-VEC, CM, Gemcitabine-Cisplatin or Mono-Gemcitabine after radical
cystectomy. Protein expression of ZEB1 was assessed by immunohistochemistry after construction of tissue microarrays. Data for Kaplan-Meier analysis were available for at least 187 patients.
Results. Nuclear and cytoplasmic staining patterns of ZEB1 were observed. Kaplan-Meier Analysis evaluating nuclear expression of ZEB1
did not yet reveal statistically significant results for cancer specific survival (CSS) (p = 0.054). However there were significantly better survival rates for cases with negative or very weak (barely visible) cytoplasmic
immunostaining of ZEB1 compared to cases with obvious or very strong
cytoplasmic immunostaining in overall survival (OS) (p = 0.013) and CSS
(p = 0.031) but not progression-free survival (PFS). Analysis of cytoplasmic ZEB1 immunostaining was also statistically significant in multivariate Cox regression analysis. Subgroup analysis of patients with adjuvant M-VEC revealed statistically significant better outcome for patients
with strong cytoplasmic ZEB1 immunostaining compared to patients
with negative or weak cytoplasmic ZEB1 immunostaining regarding OS
(p = 0.037) and CSS (p = 0.044) but not PFS (p = 0.068).
Conclusions. Our findings indicate that in patients with locally advanced
bladder cancers cytoplasmic protein expression of ZEB1 may be associated with significantly better outcomes after radical cystectomy and adjuvant chemotherapy. Subgroup analysis of patients with adjuvant M-VEC
cytoplasmic ZEB1 expression may allow further prognostic stratification
and may also be indicative for chemotherapy response.

DO-050
Retinoblastoma Binding Protein 8 (RBBP8) is a target of DNA
hypermethylation exclusively in human bladder cancer
E. Burghardt1, S. Gostek1, T.C. de Ruijter2, A. Heidenreich3,
R. Knüchel1, M. Rose1, J. Veeck*1, 2
1Institute of Pathology, RWTH University, Aachen, Germany, 2Maastricht
University, Division of Medical Oncology, Maastricht, Netherlands,
3Department of Urology, RWTH University, Aachen, Germany

Background. Recent genome-wide studies have identified pan-cancer
genes and shared biological networks affected by epigenetic deregulation

among diverse tumor entities. However, the co-existence of unique DNA
methylation (DNAm) patterns in tumor types indicates that also entityspecific targets of epigenetic deregulation may contribute to tumorigenesis. Here we aimed to exemplarily identify and validate DNA repair genes
as targets of epigenetic inactivation unique to human bladder cancer.
Methods. In total, n = 9,192 publically available genome-wide DNAm data sets (Infinium 450 K, Illumina) of the TCGA network covering n = 27
tumor entities were analyzed in silico for n = 183 DNA repair genes. Genes
of interest were defined as differentially methylated between normal and
cancerous tissues proximal to transcription start sites. The lead candidate
gene was validated by methylation-specific PCR (MSP) and qRT-PCR in
cancer cell lines and urothelial tissues.
Results. The DNA repair gene most exclusively and frequently methylated in primary bladder cancer was RBBP8, encoding the endonuclease
CtIP. Frequency of RBBP8 methylation in bladder, head & neck and lung
cancer was 37 % (n = 129/352), 10 % (n = 55/530) and 5 % (n = 38/812), respectively, while in n = 24 further tumor entities RBBP8 methylation occurred in 0-3 % of cases, including kidney (n = 1/549) and prostate cancer (n = 0/336). RBBP8 methylation was negatively correlated with RBBP8
mRNA expression in n = 184 bladder cancers (r = −0.401; P < 0.0001)
and positively associated with tumor stage in n = 167 bladder cancers
(P = 0.035). RBBP8 mRNA was lower expressed in four bladder cancer
cell lines as compared to normal UROtsa cells. By MSP analysis, RBBP8
was methylated in n = 2/4 bladder cancer cell lines but not in any of 37
cancer cell lines from six other tumor entities, including kidney (n = 0/4),
prostate (n = 0/4) and colorectal cancer (n = 0/7). RBBP8 was unmethylated by MSP in normal urothelium (n = 0/6) while it was methylated in
42 % (n = 8/19) of bladder tumors.
Conclusions. Among 27 tumor entities we identified RBBP8 as almost exclusively hypermethylated in a larger fraction of bladder cancers. RBBP8/
CtIP has a proven role in homologous recombination-mediated DNA
double-strand break repair, impairment of which reduces DNA repair
fidelity and may promote genome instability in urothelial carcinomas.
Since RBBP8 was not methylated in other cancers of the urinary tract, it
may be a complementary marker of high specificity in urine for bladder
cancer detection.

DO-051
Immunohistochemical comparison of primary
adenocarcinoma of the bladder and secondary infiltrating
colorectal adenocarcinoma – a diagnostic challenge
M. Oll*1, A. Broede1, A. Maurer1, S. Siegert2, R. Golz3, S. Stoerkel3,
K. Schwamborn4, R. Knuechel1, J. Veeck1, N.T. Gaisa1
1Institute of Pathology, RWTH University, Aachen, Germany,
2Institute of Pathology Munich North, Munich, Germany, 3Institute

of Pathology, Helios Clinic, Wuppertal, Germany, 4Institute of
Pathology, Technical University of Munich, Munich, Germany
Background. Primary bladder adenocarcinoma (BAC) is a rare tumour,
counting for less than 2 % of bladder malignancies. It causes a diagnostic
dilemma, since it is often histologically indistinguishable from colorectal adenocarcinoma (CAC) secondarily involving the bladder. The aim of
our study was to evaluate an immunohistochemical marker panel distinguishing these two entities.
Methods. Tissue microarray sections of formalin-fixed, paraffin-embedded tissues from clinically verified 11 primary bladder adenocarcinomas,
11 unselected colorectal adenocarcinomas and 16 unselected invasive urothelial carcinomas (UC) were used for immunohistochemical analysis.
The evaluated markers were cytokeratin 7 (CK7), CK18, CK20, CK5/6,
CK5/14, ß-catenin, e-cadherin, cadherin 17, CDX2, uroplakin II and III,
CD10, CD117, MLH1, MSH2, MSH6, PMS 2, androgen receptor (AR),
Her2, epidermal growth factor receptor (EGFR), fibroblast growth factor receptor 3 (FGFR3), acyl-CoA-synthetase 5 (ACSL5), S 100P, MUC2,
MUC5AC and GATA binding protein 3 (GATA3). Data were analysed
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statistically using Kruskal-Wallis one-way analysis followed by Dunn’s
multiple comparison test.
Results. Statistically significant differences (p < 0.05) between the three
tumour groups (BAC, CAC and UC) were observed for CK7, uroplakin II
and AR positivity. Further significant difference between BAC and CAC
was found for GATA3. For all other markers reasonable statistical significance could not be demonstrated. Interestingly, all of these markers
were completely negative in CAC and variably positive in BAC and UC.
In problematic cases additional use of non-significant markers (cadherin
17, CK18, CK5/6, CK5/14 or p63) could be helpful to differentiate BAC
from CAC.
Conclusions. Positive staining for CK7, uroplakin II, AR or GATA3 in adenocarcinomas located in the bladder argues for primary bladder adenocarcinoma. The use of a marker panel can provide more information than
single markers alone. However, further analysis of a larger patient cohort
is necessary to confirm our findings.

DO-052
Micropapillary urothelial carcinoma show a luminal bladder
cancer phenotype with frequent Her2 amplification or mutation
U. Zinnall*1, R. Stöhr1, E. Comperat2, P. Camparo3, A. Lugli4,
A. Perren4, M. Toma5, G. Baretton5, N. Gaisa6, R. Knüchel6,
L. Cheng7, B. Keck8, B. Wullich8, A. Hartmann1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2Department of Pathology, Hospital Pitié Salpetriere, UPMC Paris VI,
Paris, France, 3Centre de Pathologie, Amiens Picardie, Amiens, France,
4Institute of Pathology, University of Bern, Switzerland, 5Institute of
Pathology, University Hospital Carl Gustav Carus, TU Dresden, Dresden,
Germany, 6Institute of Pathology, RWTH University, Aachen, Germany,
7Department of Pathology and Laboratory Medicine and Urology,
Indiana University School of Medicine, Indianapolis, United States,
8Department of Urology, University Hospital, Erlangen, Germany

Background. Micropapillary urothelial carcinoma (MPUC) is a frequent
histomorphological variant of urothelial bladder cancer (UBC) with poor
prognosis. Little is known about the molecular alterations in this tumor
type. Small previous studies suggested that amplifications and/or mutations of the oncogene Her2 could occur more frequently in this variant
opening a possible therapy option. Furthermore it was reported that UBC
can be divided in luminal and basal phenotypes with different prognosis and therapy response. The aim of the present study was to characterize a large cohort of MPUC using immunohistochemistry, and to identify the frequency of Her2 amplifications and mutations in this bladder
cancer variant.
Methods. We collected in a collaborative effort with pathologists in Germany, France and the USA a large cohort of 175 MPUC. All cases were
histopathologically reviewed and a tissue microarray (TMA) containing
in total 146 MPUC was constructed. Twenty three immunohistochemical markers were evaluated and Her2 protein expression and gene amplification were analyzed using CISH and immunohistochemistry. To identify Her2 mutations we sequenced exon 4 and exon 8 of the Her2 gene of
175 MPUC using Sanger sequencing.
Results. Her2 amplifications (Her2/Cen17 ratio of ≥ 2,0 or ≥ 6 Her2 signals in the majority of tumor cells) were found in 39/108 (36,1 %) of evaluable cases. Furthermore, we identified 10 (6,3 %) of 159 MPUCs with a
p.S 310 F Her2 mutation by Sanger sequencing. Immunohistochemistry with 23 different markers showed that MPUCs belong to the luminal molecular subtype because they showed a strong expression of CD24,
FOXA1, GATA3 and KRT20, and basal markers as CD44, KRT5, EGFR
and p63 were predominantly not expressed. P53 overexpression was very
frequent in MPUC (n = 93/131 cases, 71,0 %).
Conclusions. MPUC are a histomorphological and molecular distinct subgroup of UBC with a luminal subtype and frequent alterations of Her2 and
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p53. Established Her2 target therapies should be considered in MPUC patients with Her2 amplification and/or mutation.

DO-053
Frequency of TERT promoter mutations
in early-onset bladder cancer.
J. Giedl*1, U. Zinnall1, A. Rogler1, A. Wild1, M.-O. Riener1, T. Filbeck2,
M. Burger3, P. Rümmele4, C. Hurst5, M. Knowles5, A. Hartmann1, R. Stöhr1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2Department of Urology, University Hospital, Erlangen, Germany,
3St. Josef Medical Centre, Department of Urology, University of
Regensburg, Regensburg, Germany, 4Institute of Pathology, University
of Regensburg, Regensburg, Germany, 5Leeds Institute of Cancer
and Pathology, University of Leeds, Leeds, United Kingdom

Background. Recently recurrent human telomerase reverse transcriptase
(TERT) core promoter mutations were described in various tumour entities. Although the in vivo effects of these mutations are still not completely clear, they lead to a 2-4 fold increased transcriptional activity in
vitro by generating consensus binding sites for ETS transcription factor
family members. In urothelial carcinomas of the bladder high frequencies
of TERT promoter mutations (ranging from 56 to 83 %) were described.
Thus, TERT represents the most frequently mutated gene in bladder cancer without any association to tumour stage or grade. To date only limited data on molecular alterations in early-onset bladder cancer are available. This prompted us to analyse the frequency of TERT core promoter
mutations in bladder tumours from patients with early-onset disease to
obtain further insight into possible underlying mechanisms of carcinogenesis in these tumours.
Methods. Sections from formalin-fixed and paraffin-embedded bladder
tumours were microdissected and used for DNA isolation. The mutation
hotspot regions within the TERT core promoter were analysed by direct
Sanger sequencing or a SNaPshot approach. Overall, a series of 125 tumours from a consecutive cohort and 144 tumours from patients with early-onset disease (age at diagnosis: ≤ 45 years) were analysed.
Results. Tumours from early-onset patients showed significantly less frequent TERT promoter mutations than tumours from the consecutive cohort (57,6 % vs. 84,8 %, p < 0,001). Within the early-onset group there was
a trend towards younger age of patients with wild-type tumours than patients with mutated tumours (p = 0,055). This trend was not seen within
the consecutive cohort. There were no significant associations between
mutation status and stage or grade of the tumours.
Conclusions. Although less frequent, TERT core promoter mutations also play an important role in early-onset bladder cancer. As early-onset patients with a non-mutated tumour tend to show a younger age additional alterations might be more causative for tumour formation in these patients. These results are in line with our previous findings of a lack of classic molecular alterations in very young bladder cancer patients.

AG Gastroenteropathologie III Unterer GI-Trakt
DO-054
CEA Monoclonal Expression in Ampullary
Cancer – A long-time Friend is Stopping by
H. Füllgraf*1, U.F. Wellner2, O. Schilling3, I. Kohler1, S. Kiefer1, S. Timme1,
B. Kulemann4, F. Makowiec4, U.T. Hopt4, T. Keck2, M. Werner1, 5, 6, 7, P. Bronsert1, 7
1Institute of Clinical Pathology, University Medical Center, Freiburg,
Germany, 2Clinic of Surgery (UKSH), Campus Luebeck, Luebeck,
Germany, 3Institute of Molecular Medicine and Cell Research,
University Medical Center Freiburg, Freiburg, Germany, 4Department

of Surgery, University Medical Center, Freiburg, Germany,
5German Cancer Consortium, Heidelberg, Germany, 6German
Cancer Research Center, Heidelberg, Germany, 7Comprehensive
Cancer Center, University Medical Center, Freiburg, Germany
Background. Adenocarcinoma of Ampulla of Vater (AMPAC) comprise
about 5 % of periampullary cancers. Obstruction of the bile duct even at a
small tumor size is the reason for an early detection and a more favorable
overall survival, compared to other periampullary carcinomas. Histo- and
immunohistologically, an intestinal and a pancreatobiliary differentiation
has been described, whereby, the intestinal type shows a significant better
prognosis. We analyzed intestinal and pancreatobiliary AMPAC cell lines
for protein expression levels using shotgun proteomics and revealed CEAmonoclonal (CEAM) as a significant marker in a study cohort.
Methods. Five cell lines (AMP7, AVC1, RCB1280, SNU478, SNU869)
derived from AMPAC were analyzed using shotgun proteomics. CEAM
expression results were confirmed in a study cohort comprising 39 patients. Clinical and histopathological reports were reviewed for correctness of diagnosis, re-classified according to WHO- and UICC-classification. After case review, tissue slides were prepared from FFPE blocks.
Histological subtype was defined as intestinal or pancreatobiliary according to Albores-Saavedra et al. using immunohistochemistry for Cytokeratin (CK) 7 and CK20. All results were correlated with clinico-pathological parameters.
Results. Proteomic analysis detected CEAM expression (isotypes 1, 5, 6
and 7) only in the cell line SNU478. Cell culture in medium conditioned
by cancer associated fibroblasts led to a substantial decrease of CEAM
expression. Immunohistochemical subtype classification revealed no
significant correlation between intestinal (CK20 positive – CK7 negative) and pancreatico-billary (CK20 negative – CK7 positive) subtype
(p = 0.838) or overall survival (p = 0.232). CEAM (p = 0.016), lymphnoderatio (p = 0.007) and R-classification (p = 0.0001) demonstrated a multivariate significant correlation for OS. Histological subtype classification
(p = 0.018) was univariate significant, but was lost in multivariate analyses.
Conclusions. Our data suggest that beside lymphnode-ratio and R-classification CEAM is a strong prognostic marker in AMPAC and superior
to the histological subtyping. In multivariate analysis traditional parameters as pT classification and Grading lost their prominence as a source of
prognosticating survival of AMPAC. Therefore, we recommend adding
the CEAM expression pattern to the clinical relevant prognostic markers of AMPAC.

DO-055
beta7 integrin controls enterocyte migration in the small intestine
N. Gaßler*1, M. Jeon1, U. Schneider1, M. Schiffer1, P. Kuhn1, T. Clahsen2,
A. Schippers2, R. Knüchel1, N. Wagner2, E. Kaemmerer3
1Institute of Pathology, RWTH University, Aachen, Germany,
2Pediatrics, RWTH University, Aachen, Germany, 3Institute of

Pathology/ Pediatrics, RWTH University, Aachen, Germany
Background. Integrins are transmembrane cell adhesion molecules connecting cellular environments and mediating molecular signalling. beta7
integrin is preferentially expressed by immune cells, especially leukocytes.
In the intestine, cellular communication between intraepithelial leukocytes and enterocytes is found. We hypothesised that loss of beta7 integrin probably affects enterocyte migration.
Methods. beta7-deficient mice (C57BL/6-Itgbtmlgcn) of male gender and
age-matched male C57BL/J J mice were used. Intestinal epithelial cellular
migration was analysed with the BrdU assay.
Results. In small intestinal tissues of beta7-deficient mice, the number of
intraepithelial lymphocytes was drastically decreased. Moreover, Peyer´s
patches appeared hypoplastic with disturbed tissue architecture. In the BrdU assay, cellmax was found in a higher position than it was the case for
control tissues and significantly increased with time of observation (40
hours after injection; p < 0.05).

Conclusions. Loss of beta7 affects enterocyte migration. The phenomenon
is probably mediated via the E-cadherin – beta7 integrin pathway and involved in inflammation-related disorders.

DO-056
Expression of cancer stem cell markers in metastatic
colorectal cancer correlates with liver metastasis, but
not with metastasis to the central nervous system
M. Michl1, V. Heinemann1, A. Jung2, J. Engel3, T. Kirchner2, J. Neumann*2
1Klinikum Grosshadern and Comprehensive Cancer Center, Ludwig-

Maximilians-Universität München, Department of Medical Oncology,
Munich, Germany, 2Institute of Pathology, Ludwig-MaximiliansUniversity, Munich, Germany, 3Institute of Medical Informatics, Biometry
and Epidemiology, Ludwig-Maximilians-University, Munich, Germany
Background. In colorectal cancer (CRC), metastatic spread is supposed
to be mainly driven by stem cell features of tumor cells. Only about 1 % of
all CRC patients develop metastasis to the central nervous system (CNS).
The present study intended to analyze the correlation between the expression of cancer stem cell markers and patterns of liver or CNS metastases.
Methods. Immunohistochemistry for β-catenin, CD133, CD44 and the
mismatch-repair markers hMLH1 and hMSH2 was applied to primary
specimen of two CRC cohorts with CNS (n = 29) and exclusive liver metastasis (n = 36).
Results. The expression of nuclear β-catenin, CD44 and CD133 was associated with the development of liver metastasis, but not of CNS metastasis.
CD133 expression was absent in CRC with solitary CNS metastasis. Combination of cancer stem cell markers revealed high discriminatory power
for the prediction of different patterns of distant spread.
Conclusions. This study demonstrates that deregulation of Wnt/βcatenin-signaling and high-grade expression of cancer stem cell markers correlate with metastasis to the liver, but not to the CNS. These data implicate that in CRC other mechanisms than deregulation of Wnt/βcatenin-signaling and acquisition of cancer stemness are required for formation of CNS metastasis.

DO-057
Prevalence of different amyloidosis types in
biopsies of the gastrointestinal tract
S. Freudenthaler*1, U. Hegenbart2, S. Schönland2, C. Röcken1
1Institute of Pathology, Christian-Albrechts-University, Kiel, Germany,
2University of Heidelberg, Medical University Clinic V, Heidelberg, Germany

Background. We aimed to re-asses amyloidosis in biopsies of the gastrointestinal tract submitted to the Amyloid Registry Kiel.
Methods. 669 biopsies diagnosed with amyloid during the period from
2003 to April 2013 were included in this retrospective study. Amyloid was
identified by Congo red staining and polarization microscopy. Immunohistochemical classification was done with antibodies directed against AA
amyloid, apolipoprotein AI, ß2-microglobulin, fibrinogen, lysozyme, AL
amyloid lamda- and kappa light chain, and transthyretin. The histoanatomical distribution of amyloid was documented with regard to vascular
and interstitial deposits as well as involvement of the mucosa, muscularis
mucosae and submocosa. TTR-mutational analysis was carried out in 65
cases with ATTR-amylodosis.
Results. Amyloid was present in each biopsy as vascular and/or interstitial amyloid deposits. The median age of the patients was 67 years. Amyloid was slightly more prevalent in men [400 biopsies (60.0 %)] compared
with women [269 (40 %)]. Interestingly, the gender difference varied depending on biopsy site, being more prevalent in the rectum [70 of 122 cases (62,5 %)] compared with the small intestine [19 (48.7 %)]. AL amyloid
lambda light chain was the most common amyloid type in gastrointestiDer Pathologe · Supplement 1 · 2015
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nal tract [341 (50,97 %)]. ATTR was found more commonly in the stomach, duodenum and small intestine (10 %) compared with the colorectum
(20 %). A TTR-germline mutations were found in 20 %. AL amyloid kappa light chain was more prevalent in the stomach and duodenum (20 %)
compared with the colorectum (10 %). AAPOA1 was rare in biopsies of
the gastrointestinal tract (4 cases). ATTR amyloid was found most commonly in vessel walls (97 %) and less commonly in the interstitium (83 %.
Conclusions. Amyloid in biopsies of the gastrointestinal tract usually is a
disease of the elderly with a predilection for men and AL amyloid type.
Different types show characteristic deposition patterns. 20 % of the patients with ATTR-amyloid are hereditary type amyloidosis.

DO-058
Targeted induction of necroptosis by caspase inhibitors as a
novel strategy to overcome chemoresistance in colon cancer
M. Oliver Metzig*1, 2, K. Tagscherer2, P. Schirmacher1, W. Roth1, 2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2German Cancer Research Center, Heidelberg, Germany

Background. Chemoresistance towards 5-Fluorouracil (5-FU) is a major
challenge in advanced colon cancer. Only ~13 % of patients who initially
present with metastasized disease are cured by surgery and adjuvant chemotherapy. Necroptosis has recently gained attention as an alternative,
caspase-independent form of programmed cell death to overcome apoptosis resistance in cancer. The aim of our project was to study the use of
pan-caspase inhibitors as a targeted strategy to sensitize colon carcinoma
cells towards 5-FU induced necroptosis.
Methods. Cytotoxicity and apoptosis assays, in vivo murine xenograft
experiments, ex vivo human tissue culture, histology and immunohistochemistry
Results. In our initial experiments we found that the resistant colon carcinoma cell line HT29 was sensitized towards 5-FU induced necroptosis
by addition of the pan-caspase inhibitor Z-VAD. Further in vivo experiments with mice bearing HT29 tumor xenografts revealed that the novel pan-caspase inhibitor IDN-7314 in combination with 5-FU synergistically inhibited tumor growth, which was accompanied by increased histological signs of tumor regression. Using an innovative ex vivo approach
with fresh human colon carcinoma tissue we identified a subgroup of tumors with a significantly improved response towards 5-FU under caspase-deficient conditions.
Conclusions. Our results identify necroptotic cell death as an important
effector mechanism of 5-FU mediated anti-tumoral activity, and propose
pan-caspase inhibitors as novel approach in the adjuvant chemotherapy
of colon carcinoma.

DO-059
Immunoscore in colorectal cancer: Feasibility aspects
for integrating digital pathology into improved
healthcare for colorectal cancer patients
T.T. Rau*1, K. Hegazy1, C.I. Geppert2, A. Hartmann2,
F. Pages3, J. Galon3, I. Zlobec1, A. Lugli1
1Institute of Pathology, University of Bern, Switzerland, 2Institute of

Pathology, Friedrich-Alexander-University, Erlangen-Nuremberg,
Germany, 3European Georges Pompidou Hospital (HEGP), Paris, France
Background. The ongoing international multicentric validation study of
the Immunoscore in colorectal cancer is the first large-scale study with
regular implementation of a digital pathology tool for semi-automated
intra- and peritumoral lymphocyte quantification. The Immunoscore
strives to generate a relevant host-related prognostic factor for daily management of colorectal cancer (CRC) patients. Therefore, general feasibil-
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ity aspects of this digital approach for pathology institutes should be addressed.
Methods. All 23 participating centres worldwide have high standard digital pathology equipment with high-resolution scanning options, specific
IT infrastructure and a software package (Definiens Architect) available to
them. The Institute of Pathology, University of Bern as one of these participating centres, has successfully accomplished the first phase of study setup and generation of test datasets. According to the well-established local
LEAN Management System for routine pathology, an immediate workflow-analysis was performed to foresee the impact of integrating this digital pathology option in terms of necessary infrastructure, engaged personnel, costs and turnover times in single-case scenarios.
Results. Applying the Immunoscore to a single patient takes approximately 3 hours per case. The Turn around Time (TAT) per case from the
point of CRC diagnosis to the final Immunoscore result is approximately 15 hours. A specialized training for pathologists on this digital pathology application is needed. An appropriate IT-server solution is required
to fulfill legal and protection aspects in data management.
Conclusions. In general, the Immunoscore digital pathology workflow can
be well-integrated into daily diagnostic practice. However, the dedicated
requirements of a special training of pathologists and technicians and the
costly equipment will lead to centre-specific allocations of this new technique in pathology.

DO-060
Dysregulation of antimicrobial and adherent
junction proteins in pouchitis
F. Lasitschka*1, M. Kadmon2, C. Leowardi-Bauer2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Department of Surgery, Ruprecht-Karls-University, Heidelberg, Germany

Background. Pouchitis, defined as the inflammation of the ileum mucosa in the pouch, is one of the major complications after restorative proctocolectomy and Ileoanal Pouch implantation (IAP) in ulcerative colitis
(UC) patients. The severity of symptoms varies and quality of patient’s
life are impaired. There are indications that the pathogenic mechanisms
of the underlying disease, i.e. ulcerative colitis are associated with a disturbed response to bacterial antigens in the pathogenesis of pouchitis. An
important mechanism in this case represents a failure in the intestinal
barrier, which is formed by antimicrobial peptides, the mucus itself, tight
and adherent junctions between the intestinal epithelial cells and the mucosal immune system.
Methods. Screening of adherent junction and antimicrobial proteins by
RTqPCR profiler arrays in a defined collective of pouchitis samples. Validation of target genes by qPCR in an independent collective. Analysis of
target antigens by immunohistochemistry.
Results. Severe pouchitis in patients with ulcerative colitis shows a significant dysregulation of various adherent junction and antimicrobial proteins compared to the pouch samples of FAP patients.
Conclusions. Pouchitis in ulcerative colitis patients is characterized by a
dysregulation of adherent junction and antimicrobial proteins compared
to FAP patients and may contribute to a fundamental difference between
the two disease entities.

AG Hämatopathologie II
DO-063
NF- κ B activity is augmented by modulation of cellular
ROS levels in classical Hodgkin’s lymphoma cell lines
S. Hartung*, R. Priyadharshini Dheenadaylan, A. Rehm,
N. Verhagen, P. Möller, R. Marienfeld
Institute of Pathology, University Hospital, Ulm, Germany
Background. A constitutive activation of the canonical as well as the alternative NF- κ B signalling pathway is crucial for the proliferation and survival of Hodgkin-Reed/Sternberg cells, the malignant cells in Hodgkin’s
lymphoma. Although several molecular mechanisms responsible for the
constitutive NF- κ B activation have been suggested, the understanding of
the molecular basis causing the constitutive NF- κ B activity is still far from
complete. In order to get a deeper insight into the underlying molecular
mechanisms of NF- κ B activation in Hodgkin’s lymphoma, we set out to
determine the role of reactive oxygen species (ROS) in the control of NFκ B in classical Hodgkin’s lymphoma (cHL) cell lines.
Methods. Survival and apoptosis of cHL cell lines were measured by
FACS after propidium iodine staining after treatment of cHL cell lines
(L428, L1236, KMH2, SupHD1, and UHO-1) with the NOX inhibitor
Diphenyliodonium (DPI) or the anti-oxidant Butylatedhydroxyanisole
(BHA or immunoblot analysis using a phopho-RB antibody. Activation
of the NF- κ B signalling pathway was determined by immunoblot analysis using RelA, RelB, or p52/p100 antibodies, by EMSA experiments as
well as luciferase reporter assays. Expression of NF- κ B target genes was
estimated by qPCR.
Results. Treatment of a panel of cHL cell lines (L428, L1236, KMH2,
SupHD1, and UHO-1) with the NOX inhibitor Diphenyliodonium (DPI)
or the anti-oxidant Butylatedhydroxyanisole (BHA) diminished the survival of all cHL cell lines tested measured by cell cycle analysis and pRB
staining. This negative effect of the inhibition of NOX-mediated ROS production is in line with the notion of NF- κ B being a redox-sensitive transcription factor. Surprisingly, however, neither DPI nor BHA treatment
caused a reduced DNA-binding of NF- κ B as determined by EMSA experiments. By contrast, DPI treatment of UHO-1, L1236, and SupHD1
cells augmented the constitutive NF- κ B activity. Moreover, DPI treatment caused diminished I κ B α levels and increased the activity of the
IKK complex. By contrast, DPI and BHA treatment also affected the alternative NF- κ B signaling by reducing the nuclear expression of the NFκ B family member RelB.
Conclusions. Collectively, our data suggest a differential regulation of the
canonical and the alternative NF- κ B signaling pathways by inhibition of
NOX-mediated ROS production. However, further analysis is needed to
unravel the molecular basis of these divergent effects.

DO-064
Blocking NOX-mediated ROS production impairs proliferation
and survival in classical Hodgkin lymphoma
R. Priyadharshini Dheenadaylan*, S. Hartung, A. Rehm, P. Möller, R. Marienfeld
Institute of Pathology, University Hospital, Ulm, Germany
Background. Reactive oxygen species (ROS) are constantly generated and
eliminated in the biological system and are required to drive regulatory
pathways. Under normal physiologic conditions, cells control ROS levels
by balancing the generation of ROS with their elimination by scavenging
systems. But under oxidative stress conditions cellular proteins, lipids and
DNA can be damaged, leading to fatal lesions in the cell that contribute to
carcinogenesis. On the other hand, a number of tumors sustain high ROS
levels, which contributes to cell survival and proliferation. Classical Hodgkin’s lymphoma (cHL) is a B-cell malignancy, characterized by the pres-

ence of multinucleated Hodgkin’s Reed Sternberg cells (HRS). The HRS
microenvironment shows localization of various immune cells due to intensive cytokine signaling and this inflammatory environment acts as a
key for hyperactivation of survival signaling and protection of the HRS
cells from cytotoxic cells. Importantly, hypoxic microenvironments also
lead to the production of ROS which impacts various signaling pathway.
As the role of ROS for the pathogenesis is currently unknown, we set out
to investigate the impact of reactive oxygen species in cHL.
Methods. the basal levels of ROS in the cHL cell lines (KMH2, SUPHD1,
L1236, L428 and UHO1) were analyzed by staining with CM-H2DCFDA. Cell lines were treated with the antioxidant Butylatedhydroxyanisole
(BHA), or the NOX inhibitors Diphenyliodonium (DPI), and Apocyanin. Cell proliferation was measured by Alamar blue assay, cell viability
by trypan blue exclusion and apoptosis by cleaved caspase 3 immunoblot.
Results. To determine the impact of ROS in cHL cell lines, the alterations
in cell survival signaling upon ROS inhibition were studied. ROS levels in
the cHL cell lines were found to be constitutively high (85.8–98.2 %). All
cell lines tested showed a dose dependent decrease in cell proliferation and
cell viability upon APO, BHA, or DPI treatment. Moreover, a dose dependent decrease in phospho-STAT levels was observed upon treatment of
cHL cell lines with antioxidants. STAT activity was found to be reduced
as analyzed using EMSA, showing a reactivation of JAK/STAT regulatory checkpoints upon inhibition of ROS.
Conclusions. Taken together, our data imply a crucial role of NOX-mediated ROS for the survival and proliferation of cHL cell lines which is most
likely due to an impaired JAK-STAT signaling. However, the molecular
mechanism underlying this ROS effect still needs to be further elucidated.

DO-065
Thymoma with loss of keratin: a potential diagnostic pitfall
S. Hakroush*1, P. Adams2, I. Hoffmann3, S. Reidenbach4,
S. Reidenbach4, S. Reidenbach4, A. Marx5, P. Ströbel1
1Department of Pathology, Georg-August-University, Goettingen,
Germany, 2Department of Pathology, Ingolstadt, Ingolstadt, Germany,
3German Cancer Research Center, Division of Vascular Oncology
and Metastasis, Heidelberg, Germany, 4German Cancer Research
Center, Heidelberg, Germany, 5University Medical Center Mannheim,
University of Heidelberg, Heidelberg, Mannheim, Germany

Background. The differential diagnosis between thymoma and T-lymphoblastic lymphoma poses major difficulties in small needle biopsies,
since both entities contain immature and highly proliferating T cells. One
essential diagnostic criterion favouring thymoma is the demonstration
of increased numbers of cytokeratin-positive epithelial cells (as opposed
to destroyed epithelium e.g. in T-lymphoblastic lymphoma). CK19 and
CK5/6 are frequently used cytokeratins for this purpose. We here describe
a series of 14 thymic epithelial tumours (11 type B2 and B3 thymomas, 3
thymic carcinomas) with loss of expression of one or more keratins
Methods. Cases were analysed for expression of various keratins and desmosomal proteins by immunohistochemistry and immunofluorescence
and compared with 45 unselected type B thymomas and 24 thymic carcinomas arranged in a multitissue histological array.
Results. With regard to cytokeratin expression, three B2 thymomas were
completely negative for panCK, CK19, CK5/6 and Cam5.2. Of the remaining cases, each had subtotal loss of expression of at least one “hallmark”
cytokeratin with preserved expression of at least one other marker. Of the
14 cases, 13 showed strong nuclear expression of p63. Expression of desmosomal proteins was preserved, suggesting intact cell contact structures.
Conclusions. Loss of keratin expression in type B2 and B3 thymomas is
a potential diagnostic pitfall in the differential diagnosis with T-lymphoblastic lymphoma and can be expected in 5 % of cases. A battery of epithelial markers including p63 is warranted to ensure correct diagnosis of
keratin-negative mediastinal tumours.
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Multidrug-resistance in thymoma and thymic carcinoma
H. Bohnenberger*1, T. Oellerich2, F. Bensch3, S. Küffer1,
J.W. Kok4, H. Serve2, H. Urlaub5, A. Marx6, P. Ströbel1
1Institute of Pathology, University Medical Center, Goettingen, Germany,
2Department of Medicine, Hematology/Oncology, Goethe University,
AND German Cancer Research Center (DKFZ) AND German Cancer
Consortium (DKTK), Frankfurt, Germany, 3Department of Medical
Oncology, University medical center Groningen, Groningen, Netherlands,
4Department of Cell Biology, University medical center Groningen,
Groningen, Netherlands, 5Bioanalytical Mass Spectrometry Group, Max
Planck Institute for Biophysical Chemistry, AND Bioanalytics, Department
of Clinical Chemistry, University Medical Center, Göttingen, Germany,
6Institute of Pathology, University Medical Center, Mannheim, Germany

Background. Thymomas and thymic carcinomas are the most common
primary mediastinal tumors of the adult. Beside surgical resection and
radiotherapy, neoadjuvant and adjuvant chemotherapy are the standard
therapy for thymomas and thymic carcinomas in advanced stage, but a
high percentage of thymic tumors is either not responding or responding insufficiently to cisplatin- or etoposide-based chemotherapy and recurrence rates of up to 50 % and median 5-year survival rates of just 23 %
have been reported. Thus comprehensive understanding of the responsible mechanisms for treatment failure and drug resistance in thymoma and
thymic carcinoma is important and purpose of this study.

Methods. We induced resistance against chemotherapy in the human
thymic carcinoma cell line T1889c by cultivating cells with stepwise increasing concentrations of either cisplatin or etoposide. Unbiased analysis
of global protein expression signatures leading to drug resistance was performed by combining stable isotope labeling with amino acids in cell culture (SILAC) with high-resolution mass spectrometry (. Fig. 1).
Results. Resistant thymic carcinoma cell lines showed an increase of IC50
of cisplatin from 0.2 to 0.98 μg/ml and of etoposide from 0.5 to 4.6 μg/ml.
High-resolution mass spectrometry allowed us to quantify the differential
expression of over 3.000 of proteins expressed in parental or drug-resistant thymic carcinoma cell line leading to a protein expression profile for
Cis-Platin- and Etoposide-Resistance in thymic carcinoma.
Conclusions. Collectively, the established protein expression profile for
Cis-Platin- and Etoposide-Resistance in thymic carcinoma provides a basis to understand the mechanisms of drug resistance in thymic carcinoma, to develop further biomarkers for personalized cancer therapy and to
establish novel molecular-defined drug targets.

AG Informatik in der Pathologie II
DO-067
From pathological – anatomical collections to biobanks –
Transition of core competence in pathology
F. Lasitschka*, P. Schirmacher
Institute of Pathology, University Hospital, Heidelberg, Germany

12

Background. Until the 1960 s, pathologic-anatomical collections were a
central part in the training of future physicians. The introduction and expansion of audio-visual teaching aids displaced the collections at the price
of virtuality. The teaching in pathology also suffers from the decline of autopsies in recent years. Therefore, teachers must rely on operation samples. This requires – due to the timely work-up duty – a certain spontaneity of the teacher and can therefore not be permanently integrated into
teaching. The collection concept of many pathological collections in the
past relied less on a targeted set of specific products, but rather on a universal collection claim of all samples obtained during autopsies and in the
daily diagnostic preparation.
Methods. Tissue banks on the other hand, which in some way can be
called the modern collections of pathological specimens, are a key resource and technology platform in biomedical research that address the
molecular pathogenesis of diseases as well as disease prevention, diagnosis, and treatment. They also harbor extensive collections of tissue samples, and thereby fostering translational research.
Results. As part of a nationwide survey in university institutes of pathology the status quo of pathological-anatomical collections was evaluated and
set into relation with the status quo of biobanks, thereby providing a picture of the transition of tissues samples into modern pathology.
Conclusions. Extensive redesign of collections in the future, also in terms
of changing tasks within pathology (i.e. increased importance of molecular pathology), as well as dealing with the history of the collection and the
production of new specimens or restoration of older preparations is extremely important to depict the growing importance of pathology.
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S. Schmitt*1, 2, M. Herzog3, R. Kirsten1, P. Schirmacher1, 4, E. Herpel2, 4
1BioMaterialbank Heidelberg, Heidelberg University Hospital,

Heidelberg, Germany, 2NCT Tissue Bank at the Institute of Pathology,
Heidelberg University Hospital, Heidelberg, Germany, 3German

Cancer Consortium (DKTK), DKFZ, Heidelberg, Germany, 4Institute
of Pathology, University Hospital, Heidelberg, Germany
Background. Human research biobanks are an essential source for biomedical research and the transfer of research data into diagnostic, preventive and therapeutic measures. New research biobanks have been founded within the last decade, a still ongoing process reflecting the demand
of high-quality biomaterials for medical research. Besides, this process is
also driven by an enormous progress in biotechnology resulting in improved technological processes for asservation and storage of biomaterials and associated data. Despite their common characteristics, biobanks
may substantially differ in their structural properties (e.g. size, type of biomaterial), resulting in a huge heterogeneity in the national and international context. Thus, new challenges arise in the fields of standardization
and comparability of biobanks as there are currently no common regulations for the storage of biomaterials and related data, project management or ethical standards.
As biobanks are mainly supported by limited public funding sources,
their sustainability is highly threatened. To emphasize their importance
for biomedical research and justify future investments towards public and
institutional funding agencies, biobanks will have to find parameters defining their success, thus allowing comparability, internal control, the implementation of milestones and reasonable funding allocations.
Methods. Based on the broad experience of the Tissue Bank of the NCT
Heidelberg and by analyzing literature as well as local process management, a model of ‘hard’ and ‘soft’ criteria is proposed which serves to evaluate the performance of biobanking.
Results. The hard criteria comprised scalable properties of biobanks and
performance indicators like sample-associated Fig. (i.e. sample numbers
and entities), quality- and project-associated data (successful projects,
number of projects, tracking) as well as performance output (number of
publications, impact factors). Soft criteria included non scalable, qualitative data like basic concept and equipment of the biobank, sample management, quality management and control elements.
Conclusions. The analysis of the key data points out the significance of
common and comparable performance indicators for biobanks. These
indicators may help to acquire long-term funding and guarantee sustainable biobanking activities. Moreover, the concept of performance will facilitate the researcher’s choice of an appropriate biobank for a defined research project.

DO-069
Effective IT Solutions for Managing Projects
and Services of Tissue Biobanks
M. Wieland*1, C. Döllinger2, R. Kirsten2, E. Herpel3, 4
1German Cancer Research Center, Heidelberg, Germany, 2BioMaterialBank,

Heidelberg, Germany, 3NCT Tissue Bank, Heidelberg, Germany, 4Institute
of Pathology, Ruprecht-Karls-University, Heidelberg, Germany
Background. In the last years, the demand for high quality human biomaterial has increased rapidly. The NCT Tissue Bank Heidelberg is facing a higher number of proposals and has an expanding variety of requested services. To further assure sustainable management and documentation of research projects, more efficient and user-friendly IT solutions are urgently needed.
Methods. For the NCT Tissue Bank, a database application with modules
for the documentation and management of research projects and laboratory services has been developed. The technical implementation was done in Microsoft Access, SQL Server and Visual Basic for Applications.
Results. The application consists of data structures, input masks, queries
and reports, which are specifically designed for a quick recording and processing of research proposals [1]. The use of defined boilerplates and text
modules enables a professional way to communicate with researchers and
medical staff. The delivered services are documented in a database form

and can be annotated with information about project number, sections/
blocks, tissue microarrays, DNA/RNA extraction and virtual microscopy.
Conclusions. The implementation of this application resulted in a better
quality of data and the cooperation between laboratory and documentation could be noticeably improved. Due to detailed real-time statistics better feedback can be provided for funding agencies and project partners.

Reference
1. Esther Herpel (2013) Wissenschaftliche und theoretische Grundlagen einer forschungsorientierten Gewebebank, Aachen, Shaker Verlag

DO-070
Orchestration of virtual microscopy and tissue banking workflows
N. Zerbe*1, 2, S. Lohmann1, M. Domhardt1, D. Heim1, B. Lindequist1,
K. Saeger3, D. Bieling4, C. Stephan4, M. Hummel2, 5, P. Hufnagl1, 2, 6
1Institute of Pathology, Dept. Digital Pathology, Charité –

Universitätsmedizin, Berlin, Germany, 2Institute of Pathology,
Centralized Biomaterialbank (ZeBanC), Charité University Hospital,
Berlin, Germany, 3VMscope GmbH, Berlin, Germany, 4Kairos GmbH,
Bochum, Germany, 5Institute of Pathology, Charité University
Hospital, Berlin, Germany, 6University of Applied Sciences – HTW
Berlin, Dept. Applied Informatics, Berlin, Germany
Background. The value of bio specimens can be increased by connecting relevant information to the samples. This requires a feasible integration of/ access to clinical, genetic and analysis data as well as whole slide
image data. To answer questions regarding suitability of certain samples
for dedicated studies, histological image data provide valuable information. Moreover, a seamless integration of WSI enables quality assessment
as well as “virtual studies”.
Methods. For integration of tissue based workflows into biobank infrastructure, virtual microscopy is most reasonable. This includes a) SOP
based acquisition of WSI including quality control, such as identification,
sharpness, completeness, b) association of WSI to samples and c) subsequent use case based image analysis. Therefore the Central biobank Charité (ZeBanC) first established a basic biobank information system (BIS) infrastructure and integrated legacy data from the AP-LIS. Within a joint
research project (Biobanking 3.0) of Charité, Kairos and VMscope focus
on a) requirement analysis for VM in biobanking, b) VM infrastructure
concepts, such as image repositories, processing server and workflow automation during WSI acquisition, c) workflow extensions for a seamless
integration and d) development of dedicated image analysis algorithms,
most interesting for tissue biobanks.
Results. We developed and implemented a workflow for frozen section
tissue banking including VM integration. It contains the quality control
of several features (i.e. overall focus and completeness of digitalization).
The detection of regions of interest (tumor) based on automatic analysis
of whole slide images offers the possibility of a relevance check for incoming samples. The selection of tissue samples for studies becomes much
more precise and can be combined with imaging results like tumor marker scores. The advanced interface for image and metadata sample maintenance is the first step towards “virtual studies”.
Conclusions. The use of whole slide images in biobanking offers several valuable options for researchers and biobank maintainers as well. The
value of samples is increased with respect to accessibility and multiple uses without consumption.
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Genomic analysis of the Mediator complex identiefies
a frequent concomitant copy number gain of MED12 L
and SOX2 in head and neck squamous cell cancer
D. Böhm*1, Z. Shaikhibrahim2, A. Offermann2, M. Deng2, A. Queisser2, S. Perner2
1Pathology, Prostate Cancer Research, Bonn, Germany,
2Institute of Pathology, University Hospital, Bonn, Germany

Background. The Mediator complex serves as an integrative hub for signaling pathways. It consists of about 33 subunits. As a component associated with the transcription machinery, Mediator is a key regulator of
the transcription of all protein-coding genes and is implicated in the regulation of several cancer-related genes. Based on this integrative role, it is
conceivable that alterations in Mediator subunits have major pathophysiological consequences. We investigated mutations and copy number alterations of the whole Mediator complex across several cancer entities and
dwelled on head and neck squamous cell carcinoma.
Methods. The Cancer Genome Atlas (TCGA), which catalogues mutations found in cancer genomes was used to analyze somatic mutations
and copy number variations. We utilized deposited exome data of 6,014
patients and analyzed the mutation status of all 33 Mediator subunits in
22 different human cancers. SNPnexus web server (http://www.snp-nexus.org) was used to retrieve pre-computed SIFT and Poly-Phen2 predictions of the probability of an amino acid substitution affecting protein
function. For copy number variations we sustained data of 6,610 patients
and analyzed the copy number variation of all 33 Mediator subunits in 17
different cancer entities.
Results. We found a unique mutational landscape, identifying the kinase
and tail as hot spots across all cancers. Multiple mutations across different subunits within a tumor specimen were observed. With regard to copy number variations we found a gain of MED30 at highest frequencies
across all cancers entities. Also MED12 L was observed at thigh frequencies. In head and neck cancer we observed an amplification frequency of
72 % for MED30 and 67 % for MED12 L. Interestingly 99 % of patients
harboring an amplification of MED12 L possess an concomitant amplification of SOX2.
Conclusions. Our systematic and comprehensive analysis reveals the mutational landscape of the whole Mediator complex in cancer, and suggests
that mutations and copy number variations are frequent among different tumor entities. We also investigated an concomitant amplification of
SOX2 and MED12 L in head and neck squamous cancer carcinoma (HNSCC). As a result of copy number gain we hypothesize an overexpression
of MED12 L and playing together with SOX2 an important role in development and progression of HNSCC.

DO-072
Receptor Tyrosine Kinases as Novel Therapeutic Targets
in Head and Neck Squamous Cell Carcinoma
A. von Mässenhausen*1, M. Deng1, W. Vogel1, G. Kristiansen1,
A. Schröck2, F. Bootz2, A. Queisser1, S. Perner1
1Institute of Pathology, University Hospital, Bonn, Germany,
2Department of Otorhinolaryngology/Head and Neck

Surgery, University Hospital, Bonn, Germany
Background. Malignant tumors of the head and neck region are the 6th
most common malignancy worldwide in which squamous cell carcinoma
of the head and neck (HNSCC) are the most prevalent. However, next to
surgery and radio and/or chemotherapy therapy options remain limited. Receptor tyrosine kinases (RTKs) offer suitable structures for targeted
therapies that have fewer side effects than standard therapies. They bind
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growth factors, cytokines and hormones and regulate normal cellular processes as well as tumorigenesis. Small molecule inhibitors or antibodies for
several RTKs are available. Since some RTKs are known to play a role in
HNSCC we aimed to identify more RTKs that could be novel therapeutic
targets for this tumor entity.
Methods. Bioinformatic analysis of available data from The Cancer Genome Atlas (TCGA) was performed to identify RTKs that are frequently mutated in HNSCC (n = 306). Subsequently immunohistochemistry
(IHC) of these RTKs was done on a HNSCC cohort (n = 336). HNSCC
cells were transduced with lentiviral vectors containing wild type or mutated FGFR3. Proliferation was assessed using MTT Assay.
Results. We identified 24 RTKs that are mutated in at least 2 % of patients
with HNSCC. Seven are already well described in head and neck cancer.
Out of the remaining we performed IHC on our HNSCC cohort for RTKs
for which small molecule inhibitors are available. AXL (AXL receptor tyrosine kinase), MERTK (c-mer proto-oncogene tyrosine kinase), FGFR3
(fibroblast growth factor receptor 3) and DDR2 (discoidin domain receptor tyrosine kinase 2) that are all mutated in 2 % of cases showed positive
IHC staining in 54.1 %, 27.8 %, 23.8 % and 21.4 % of primary tumors, respectively. ROS 1 (c-ros oncogene 1, receptor tyrosine kinase), ALK (anaplastic lymphoma receptor tyrosine kinase) and RET (ret proto-oncogene) showed no expression in tumor tissue. HNSCC cells that overexpress wild type FGFR3 showed increased proliferation. Moreover cells
overexpressing mutant FGFR3 proliferate better than cells overexpressing wild type FGFR3 under serum reduced conditions. AXL, MERTK and
DDR2 will also be stably overexpressed in HNSCC cells. Subsequently,
proliferation, migration/invasion as well as colony formation will be analysed upon treatment with and without small molecule inhibitors.
Conclusions. AXL, MERTK, FGFR3 and DDR2 are infrequently mutated
but frequently overexpressed in HNSCC. Therefore we suggest that these
RTKs could be novel therapeutic targets for this tumor entity.

DO-073
SMARCB1(INI1)-Deficient Sinonasal Carcinomas: Expanding
the Morphological Spectrum of a Recently Described Entity
A. Agaimy*1, H. Geddert2, B. Märkl3, M.-O. Riener4,
W. Weichert5, A. Knöll6, A. Hartmann1
1Institute of Pathology, Friedrich-Alexander-University,
Erlangen-Nuremberg, Germany, 2Institute of Pathology, St. Vincent’s
Hospital, Karlsruhe, Karlsuhe, Germany, 3Institute of Pathology,
Klinikum, Augsburg, Germany, 4Pathology Laboratory,
Frankfurt am Main, Frankfurt, Germany, 5Institute of Pathology,
Ruprecht-Karls-University, Heidelberg, Germany, 6Institute of Virology,
Friedrich-Alexander-University, Erlangen-Nuremberg, Germany

Background. Recently, a variant of sinonasal tract carcinoma characterized by complete loss of nuclear SMARCB1 (INI1) has been described. A
majority of reported cases (total: 13) showed a predominantly undifferentiated basaloid “blue” appearance.
Methods. To define its clinicopathological spectrum, we identified 8 additional cases of this rare entity from five collaborative institutions, in addition to our previously reported three original cases (total: 11 patients).
We performed immunohistochemistry, HPV genetic testing and fluorescence in situ hybridization studies.
Results. Patients were 8 women and 2 men (aged 28-76; mean, 46). All presented with advanced local disease (pT4). No family history of rhabdoid
tumors or history of prior exposure to radiation was known. Surgery and
adjuvant chemo-/radiation was the treatment in all cases. All but one of 7
patients with detailed follow-up developed metastases and 2 died of disease at 22 and 102 months, respectively. Histological examination showed
a predominance of basaloid (7), eosinophilic/rhabdoid (2), oncocytoid (1)
and squamoid (1) cell features. Diffuse or partial p16 expression was observed in most of cases but none contained high risk HPV DNA. Immunohistochemistry showed strong expression of pancytokeratin with variable

expression of CK5, p63, vimentin and focal reactivity for neuroendocrine
markers. All cases showed complete loss of nuclear SMARCB1 expression.
SMARCB1 FISH analysis was successful in 5 cases: 1 showed biallelic deletion, and two each showed monoallelic deletion and intact SMARCB1.
Conclusions. SMARCB1-deficient carcinomas of sinonasal tract represent
a distinctive emerging entity among poorly differentiated/ undifferentiated sinonasal carcinomas with variable heterogeneous (mainly basaloid)
morphology and aggressive course. Their molecular pathogenesis seems
to be heterogeneous as well. While some cases show biallelic SMARCB1
deletions, others feature monoallelic alterations or even intact SMARCB1
locus by FISH suggesting other yet unidentified mechanisms responsible
for the SMARCB1 loss.

DO-074
Recurrent mutations within the amino-terminal
region of beta-catenin are probable key molecular
driver events in sinonasal hemangiopericytoma
A. Agaimy*1, M. Bieg2, E.A. Moskalev1, s. Barthelmess1,
H. Geddert3, C. Boltze4, N. Diessl5, K. Braumandl1, B. Brors6,
H. Iro7, A. Hartmann1, S. Wiemann5, F. Haller1
1Institute of Pathology, Friedrich-Alexander-University,

Erlangen-Nuremberg, Germany, 2German Cancer Research Center, DKFZ,
Division of Cancer Epidemiology, Heidelberg, Germany, 3Institute of
Pathology, St. Vincent’s Hospital, Karlsruhe, Karlsuhe, Germany, 4Institute of
Pathology, SRH-Klinikum, Gera, Gera, Germany, 5Cancer Genome Research,
German Cancer Research Center, DKFZ, Heidelberg, Germany, 6National
Center of Tumor Diseases, Ruprecht-Karls-University, Heidelberg, Germany,
7Universität Erlangen, Universität HNO-Klinik, Erlangen, Germany
Background. Sinonasal hemangiopericytoma (SN-HPC) is an uncommon site-specific low-grade mesenchymal neoplasm of probable perivascular myoid cell origin. In contrast to solitary fibrous tumors (SFTs) of
soft tissue and sinonasal tract origin, SN-HPCs were recently shown to
lack recurrent NAB2-STAT6 fusion variants. Other molecular alterations
known to occur in some of soft tissue perivascular myoid cell neoplasms
were also absent in SN-HPC, thus, the molecular pathogenesis of SNHPCs remained unknown.
Methods. Guided by whole-genome sequencing combined with RNA-seq
of an index case, we analyzed a total of six SN-HPCs for mutations within the amino-terminal region of the gene Catenin (Cadherin-Associated
Protein), Beta 1, 88 kDa (CTNNB1) encoding for beta-catenin.
Results. All six cases showed missense mutations with amino acid substitutions clustering at positions 33–45 corresponding to the recognition
site of the beta-catenin destruction complex. Similar CTNNB1 mutations
have been described in a variety of epithelial and mesenchymal neoplasms. These mutations prevent beta-catenin phosphorylation and proteasomal degradation but promote its nuclear accumulation and subsequent increased transcription of Wnt target genes. In line with these molecular findings, beta-catenin immunohistochemistry showed consistent
diffuse and strong nuclear staining of the tumor cells in all six SN-HPCs.
Conclusions. Our results highlight for the first time CTNNB1 mutations
as the likely initiating molecular events driving SN-HPC tumorigenesis,
which places SN-HPC among the growing family of beta-catenin-driven
mesenchymal neoplasms.

DO-075
Salivary and cutaneous adnexal tumours: histological,
pathogenetic, and terminological similarities
S. Ihrler*1, F. Eckert1, C. Weiler2, M. Mollenhauer3
1Labor für Dermatohistologie und Oralpathologie, Munich, Germany,
2Praxis für Pathologie, Karl-Olga-Krankenhaus, Stuttgart, Germany,
3Institute of Pathology, Technical University, München, Germany

Background. Despite major discrepancies in basic microscopic anatomy
remarkable similarities are manifest within the wide and diverse spectrum
of salivary and cutaneous adnexal tumours. Unexpectedly, scientific publications focused on that relationship are almost lacking.
Methods. Identification and investigation of types of salivary and adnexal tumours with respect to similarities in histology, pathogenesis and/ or
terminology.
Results. The most striking similarity is with salivary pleomorphic adenoma/ myoepithelioma and cutaneous mixed tumour/ myoepithelioma.
Multistep carcinogenesis including intraductal carcinoma, recently identified for salivary carcinoma ex pleomorphic adenoma, is identically manifest in cutaneous carcinoma ex spiradenoma. Major histological similarities are shown for mucinous/ mucoepidermoid carcinoma, for lymphadenoma/ lymphoepithelial carcinoma, for sebaceous adenoma/ carcinoma, and for adenoid-cystic carcinoma of salivary and cutaneous adnexal origin, as well as for salivary basal cell adenoma and cutaneous spiradenoma/cylindroma.
Conclusions. Histological similarities of certain types of salivary tumours
relate to eccrine, apocrine and sebaceous (but not to tricho-follicular)
types of adnexal tumours. Multistep carcinogenesis from a benign to a
malignant tumour – analogous to salivary carcinoma ex pleomorphic adenoma – is identically demonstrated in certain types of adnexal tumours.
Manifest diagnostic problems related to histologically identical or similar
salivary and adnexal tumours are relatively rare, as they are topographically restricted to the parotid and oral areas.

DO-076
BRAF mutations in odontogenic tumors
P. Brunner*1, G. Jundt1, D. Baumhoer1, M. Bihl2, S. Hoeller1
1Institute of Pathology, University Hospital, Bone
Tumor Reference Center, Basel, Switzerland, 2Institute of
Pathology, University Hospital, Basel, Switzerland

Background. Odontogenic tumors are a heterogeneous group of neoplasms derived from epithelial, ectomesenchymal and/or mesenchymal
elements that are part of the tooth forming apparatus. For the majority of
those lesions, the molecular tumorigenesis is still unknown. However, recent studies have reported high frequencies of gene mutations involved
in the MAPK pathway in ameloblastomas, particularly BRAF V600E mutations.
Methods. In a preliminary study we selected 17 ameloblastomas (including 5 unicystic subtypes), 5 ameloblastic fibro-odontomas, 4 ameloblastic carcinomas and 1 keratocystic odontogenic tumor with available formalin-fixed and paraffin-embedded (FFPE) tissue samples for BRAF mutational analysis. In addition, 4 cases with epithelial odontogenic remnants and 2 dentigerous cysts were included. From all cases, new slides
were cut and stained. Subsequently, tumor tissue was scratched off some
of the slides, amplified using multiplex and nested PCR and then Sanger
sequencing of exon 11 and 15 of the BRAF gene was performed. Clinico-pathological parameters were assessed and correlated with the molecular results.
Results. The specific BRAF V600E mutation was detectable in 12 ameloblastomas (71 %) including 8 solid/multicystic and 4 unicystic subtypes (2
mural and 2 intraluminal variants, respectively). The tumors were located primarily in the mandibula (16/17) and recurrences occurred in 3 pa-
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tients. All patients were alive after a mean follow-up time of 86.8 months.
In addition, the BRAF V600E mutation was detected in 3 ameloblastic fibro-odontomas (60 %). Remarkably, when analysing the ectomesenchymal and epithelial components separately, the mutation was exclusively
found in the epithelial component. Only 1 ameloblastic carcinoma exhibited the BRAF V600E mutation (25 %). No mutation could be detected in
the cases with epithelial odontogenic remnants, keratocystic odontogenic tumor or dentigerous cysts.
Conclusions. Our results provide further evidence of frequent BRAF
V600E mutations in ameloblastomas which is in concordance with previous studies. Furthermore, the presence of BRAF V600E mutations also in ameloblastic fibro-odontomas and ameloblastic carcinomas suggests the activation of the MAPK pathway to play an important role in
the pathogenesis of odontogenic tumors with an ameloblastomatous component in general.

AG Molekularpathologie I
SA-046
The splicing factors PUF60 and hnRNP-C are involved
in the skipping of exon 6 during splicing of the
MDMX-pre-mRNA in ovarian carcinoma cells
A. Wolf1, T. Gutschner2, S. Diederichs3, C. Wickenhauser4, F. Bartel*4
1Martin-Luther-University of Halle-Wittenberg, Department of

Physiology, Halle/Saale, Germany, 2MD Anderson Cancer Center,
RNA Center, Houston, United States, 3Institute of Pathology,
Ruprecht-Karls-University, Heidelberg, Germany, 4Institute of
Pathology, University of Halle-Wittenberg, Halle/Saale, Germany
Background. MDMX is an essential regulator of the p53 activity during
development and tumorigenesis. Among many different spliced transcripts known of MDMX, the variant MDMX-S – which lacks exon 6– is
the most prevalent. It has been shown that its overexpression is associated with poor prognosis in numerous tumor types.
Methods. We opted to analyze the mechanism underlying the generation
of the MDMX-S-transcript. We also searched for a connection between
the DNA-damage checkpoint kinases ATM and ATR and the splicing machinery. Furthermore, we investigated the role of the ATM/ATR-pathway in the alternative splicing of exon 6 in an ovarian carcinoma cell line
(OAW-42). RNA-pull down was used to identify splice proteins which are
involved in the inclusion or exclusion of exon 6 of the MDMX-mRNA.
Results. We observed an increase of the MDMX-S transcript level upon treatment of OAW-42 cells with cisplatin. This could be prevented by
the inhibition of ATM/ATR and p53. Therefore, we conclude that DNAdamage pathways mediate the alternative splicing of the MDMX-mRNA.
In addition, we identified two splicing proteins (PUF60 and hnRNP-C1/2)
that bind to the regulatory sequences of the MDMX-mRNA and are involved in the splicing of exon 6. The inhibition of the nonsense-mediated decay (NMD) by knocking down of Upf1– a main component of the
NMD – resulted in the increase of MDMX-S transcript levels. This indicates that transcripts lacking exon 6 are subjected to degradation by the
NMD.
Conclusions. In summary, the data presented here uncover – at least partly – the mechanisms of generating the MDMX-S splice variant in tumors.
However, it remains to be elucidated whether the aberrant upregulation
of MDMX-S in tumors is the cause or the consequence of tumor progression.
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SA-047
FGF-R gene alterations in thymic carcinomas
F. Hildebrandt*1, H.-U. Schildhaus1, A. Marx2, P. Ströbel1, K. Schmitz1
1Institute of Pathology, University Medical Center, Goettingen, Germany,
2Institute of Pathology, University Medical Center, Mannheim, Germany

Background. Thymic carcinomas (TC) are malignant epithelial tumors
of the thymus that usually require chemotherapy along with surgery. Although usually sensitive to current chemotherapeutic protocols, most
TC relapse and require second line treatments that are not well established. Thus, novel therapeutic options are urgently needed. The fibroblast growth factor receptor (FGFR) family is frequently altered in human
cancers and has been increasingly used as a therapeutic target in precision
medicine. We here sought to establish the prevalence of FGFR gene and
protein alterations (mutations and amplification status) as potential therapeutic targets in TC.
Methods. Paraffin material from TC was analyzed by fluorescence in situ hybridiziation (FISH) (27 samples) and direct bi-directional Sanger sequencing (22 samples) for amplifications and gene mutations of FGFR1-4.
In addition, protein lysates of 46 fresh frozen thymomas and 18 TC were
analyzed for activation of FGFR1-4 receptor tyrosine kinases using a commercially available phospho-protein blot system.
Results. We identified gene amplifications of FGFR1 in 1/25, FGFR2 in
2/26, FGFR3 in 2/25 and FGFR4 in none of 5 cases. Only one silent mutation in Exon 15 of FGFR3. Immuno-phosphoblots showed weak activation of FGFR2 in 2/46 thymomas and in 1/18 TC, weak activation of
FGFR3 in 3/46 thymomas and 1/18 TC, and strong activation of FGFR3
in 1/46 thymomas.
Conclusions. Alterations of FGFR molecules are a rare event that should
nevertheless be further evaluated for therapeutic intervention in thymic
carcinomas and malignant thymomas.

SA-048
DNA Methylation of Homeobox Genes Predict Outcome
in Head and Neck Squamous Cell Carcinoma Patients
E.E. Holmes*1, A. Schröck2, F. Bootz2, B. Uhl1, G. Kristiansen1, D. Dietrich1
1Institute of Pathology, University Hospital, Bonn, Germany,
2Otorhinolaryngology, University Medical Center, Bonn, Germany

Background. Biomarkers that facilitate prediction and outcome in head
and neck squamous cell carcinoma (HNSCC) patients are clinically valuable for improving the individual patient therapy. In this study, the ability of the DNA promoter methylation of homeobox genes to predict disease outcome in HNSCC patients was evaluated.
Methods. Quantitative, methylation-specific real-time PCR assays were
used to measure the DNA methylation bisulfite-converted DNA. The
DNA was extracted from formalin-fixed, paraffin-embedded tissues from
227 head and neck squamous cell carcinoma patients.
Results. In univariate Cox’s Proportional Hazard analysis, using a median cut of for dichotomization, hypermethylation significantly correlated with overall survival of the patients (n = 227, HR = 2.174 [1.3403.528], p = 0.002). This finding was confirmed in a Kaplan-Meier (KM)
survival analysis (p = 0.001). In multivariate Cox’s Proportional Hazard
analysis, the DNA methylation adds significant independent prognostic information when analyzed together with T-stage, N-stage and grade
(DNA Methylation: n = 227, HR = 2.383 [1.372-4.141], p = 0.002; T-stage:
n = 227, HR = 1.385 [1.037-1.851], p = 0.028; N-stage: n = 227, HR = 1.127
[0.851-1.493], p = 0.403; tumor grade: n = 227, HR = 0.862 [0.526-1.413],
p = 0.557).
Conclusions. DNA methylation of the homeobox genes is an independent
prognostic biomarker for outcome in HNSCC patients.

SA-049
Kinase inhibition profiles to predict sunitinib treatment response
in patients with maligne thymoma and thymic carcinoma
N. Sojka*1, S. Küffer1, H. Bohnenberger1, A. Marx2, P. Ströbel1
1Department of Pathology, Georg-August-University, Goettingen, Germany,
2Institute of Pathology, University Medical Center, Mannheim, Germany

Background. Thymomas (TH) and thymic carcinomas (TC) are rare but
the most common primary mediastinal tumors with a high tendency for
local therapy failures. Relapsed tumors after surgical resection, radio- and
standard chemotherapy require second line adjuvant treatments, which
are not well established. In a small series of patients with metastatic TC,
clinical response to the multikinase inhibitor sunitinib has been reported.
In an attempt to better understand the underlying molecular conditions
and to eventually predict sunitinib response, we investigated cell lines by
different phosphoproteomic approaches and revealed specific kinase inhibition patterns that separate responders from non-responders for an
eventual better treatment choice.
Methods. TH, TC and other cell lines selected from literature were
screened for sunitinib susceptibility. TAB1, 1889c, MCF7, HT-29 and
HCT-116 were treated with 0, 2, 5, and 10 μM sunitinib up to 120 hours.
Cellular growth and viability was measured by MTT every 24 hours and
for every sunitinib concentration. Tyrosine kinase PamChip arrays were
performed comparing cell and tumor lysates with and without 5 μM sunitinib spike-in. Tyrosine kinase substrate spots with a differential phosphorylation were filtered and taken as specific sunitinib reactivity pattern.
Results. MTS of cell lines showed a different time and concentration dependent response to sunitinib. TAB1 was considered the most susceptible
cell line that showed already a significant different growth with 2 μM sunitinib after 48 hours. MCF7 showed the most resistant behaviour. Nevertheless when MCF7 was serum starved sunitinib response also increased.
Tyrosine kinase assays in all five cell lines showed a distinct sunitinib kinase inhibition pattern corresponding to the growth inhibition.
Conclusions. Kinase inhibition profiles have been shown to be useful tools
to predict treatment response in tissue. The use of cell lines to predict and
translate the outcome of a specific treatment in tissue seems to be more
challenging. Our results show a distinct pattern for a better response to
sunitinib using cell lines. If response prediction in patient samples hold
true has to be shown. Nevertheless our findings indicate that a kinase inhibition pattern can predict sunitinib response of TH and TC.

SA-050
Dynamic alterations of miRNA-26b expression in
inflammation-associated bowel diseases
N. Benderska*1, A.-L. Dittrich1, S. Knaup1, T. Rau2,
C. Neufert3, S. Wach4, F. Fahlbusch5, M. Rauh5, R.M. Wirtz6,
A. Agaimy1, M. Gazouli7, R. Schneider-Stock1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2Institute of Pathology, University of Bern, Switzerland, 3FAU

Erlangen-Nürnberg, Medical Clinic I, Erlangen, Germany, 4FAU
Erlangen-Nürnberg, Department of Urology, Erlangen, Germany,
5FAU Erlangen-Nürnberg, Department of Pediatrics and Adolescent
Medicine, Erlangen, Germany, 6Stratifyer Molecular Pathology
GmbH, Cologne, Germany, 7University of Athens, School of Medicine,
Department of Basic Biomedical Science, Athens, Greece
Background. microRNAs are small noncoding RNAs with modulatory
activity on gene expression. Inflammatory conditions lead to alterations in
miRNA expression levels and can influence cell proliferation and apoptosis. Patients with long-standing ulcerative colitis (UC) have a predisposition to develop colorectal carcinomas. The tumor-suppressor Death-associated protein kinase (DAPK) is up-regulated during UC-associated carci-

nogenesis. The aim of this study was to investigate the DAPK interactome
connected through miR-26b in inflammation-associated bowel diseases.
Methods. Tissue microarrays containing samples from inactive UC, active UC and UC-associated carcinomas (UCC) were analyzed by miRNA
in situ hybridization. Fresh tissue and serum samples were analyzed by
quantitative PCR. In silico prediction analysis, Ago2 immunoprecipitation, and reporter luciferase assay were employed for target identification.
Results. miR-26b expression increases in a stepwise pattern during progression from inactive UC to active UC, and from active UC to UCC patients. We found a significant correlation between the expression of proliferatory marker genes (TOP2 A, RacGAP1 and Ki-67) and miR-26b. Using
miR-26b and Ki67 as combined markers, we were able to achieve a specificity of 93 % in UCC detection without knowing the histologic diagnosis. We observed a significant elevation of miR-26b expression in fresh biopsies (n = 10) and blood serum samples (n = 6) compared to the healthy
groups (n = 15 and n = 10, respectively). MiR-26b was also up-regulated in
tissue/serum samples of Crohns disease, celiac disease and in UCC of an
experimental AOM-DSS-mouse model. The Ago2 co-immunoprecipitated RNAs from HCT116 cells transfected with miR-26b mimic were enriched for predicted DAPK interacting partners such as DIP1 (E3-ligase
regulating the stability of DAPK protein), MDM 2 (E3-ligase regulating
the stability of p53), BRCA1 and CREBBP. In addition, we showed that
miR-26b mimic significantly inhibited the firefly luciferase reporter gene
activity of the wild type DIP1 3’UTR by approximately 60 %. Both assays
confirm that miR-26b directly interacts with 3’-UTR of the DIP1 mRNA.
Conclusions. Inflammation-associated increase of miR-26b expression
might contribute to an increased risk of UCC development. Identifying
new targets of miR-26b could explain the remarkable up-regulation of
DAPK during inflammation associated colorectal carcinogenesis via its
protein stabilization.

SA-051
miRNA-221 and miRNA-222 induce apoptosis via the KIT/AKT
signalling pathway in gastrointestinal stromal tumours
M. Ihle*1, M. Trautmann2, H. Künstlinger1, S. Huss2, C. Heydt1, J. Fassunke1,
E. Wardelmann2, S. Bauer3, H.-U. Schildhaus4, R. Büttner1, S. Merkelbach-Bruse1
1University of Cologne, Medical Centre, Institute of Pathology, Cologne,
Germany, 2University Hospital Münster, Gerhard Domagk Institute
of Pathology, Münster, Germany, 3University Hospital Essen, West
German Cancer Centre, Sarcoma Centre, Essen, Germany, 4Institute
of Pathology, University Medical Center, Goettingen, Germany

Background. Aberrantly expressed miRNAs are involved in many diseases including cancer. miR-221 and miR-222 are downregulated in GISTs
compared to other sarcomas and to peripheral normal tissue. This study
aimed at evaluating an expression profile of miR-221 and miR-222 dependent on mutational status of KIT. Furthermore, the functional role of
these miRNAs was analysed concerning viability, apoptosis and the KIT
signalling cascade.
Methods. A cohort of GISTs with different mutational status was analysed by quantitative real-time PCR for miRNA expression. Three different GIST cell lines (GIST 882, GIST T1 and GIST 48) were used to examine the miRNA dependent effect on viability and apoptosis. Analyses on
the KIT signalling cascade were performed by Western blot.
Results. Both miRNAs are downregulated in GISTs in general but repression was more evident in wildtype GISTs. Overexpression of miR-221 and
miR-222 led to morphological changes in all GIST cell lines. A reduction
of viability and an induction of apoptosis were seen. Western blot analyses revealed that these cellular effects were mediated by a regulation of
a signalling cascade involving KIT, AKT and BCL2 but not of MTOR or
BCL2L11.
Conclusions. Our results demonstrate that miR-221 and miR-222, both
downregulated in KIT mutated and wildtype GISTs, are able to reduce
viability and to induce apoptosis independent of the mutational status.
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These effects are mediated by a signalling cascade including KIT, AKT
and BCL2. Therefore, overexpression of miR-221 and miR-222 seems to
be a potential therapeutic approach for targeted therapy in GISTs.

SA-052
From research results to International
Standards – a personal experience
K.-F. Becker*
Technische Universität München, Pathology, München, Germany
Background. The workflows for collecting specimens for molecular in vitro diagnostic assays are not standardized between hospitals or even within single institutions and need to be improved. Insufficient sample quality
for the development and analysis of predictive biomarkers may at least in
part explain why the majority of novel anticancer therapies fails in Phase
III clinical trials. As DIN expert and CEN and ISO Technical Committee
member, I provide insights in the processes and time lines of how scientific results can be exploited as European or even International Standards.
Methods. Within the European large-scale integrating research project
SPIDIA (www.spidia.eu) and the German m4 Munich Cluster of Excellence (www.m4.de) time course experiments with various tissues were
performed with delayed times after tissue resection before stabilization
or fixation (delayed cold ischemia duration). Subsequently, RNA, protein/phosphoprotein, and metabolomic profiling was used to investigate
what effects pre-analytical parameters may have on the final assay results.
Results. Profiles of RNA, proteins, phospho-proteins, and metabolites
can change during the pre-analytical phase independent of the disease
and the subsequent stabilization/fixation procedures and these changes
can occur differently in different patients and tissues after collection. For
example, increased phosphorylation of ERK1/2 was seen after prolonged
cold ischemia duration. This effect was observed independent of whether
the samples were stabilized by freezing or formalin fixation. These results
were included in draft documents for improving pre-analytical workflows. In 2012 the draft documents were provided to the European Committee for Standardization (CEN), a SPIDIA partner. The first documents
were finalized in 2013 in liaison with the European Society of Pathology
(ESP), revised and approved in 2014. Publication of the documents is expected in 2015. There are indications that these CEN documents will form
the basis for upcoming ISO International Standards.
Conclusions. Standardization of the entire workflow from test ordering to
the report of the molecular assay, with special emphasis on the pre-analytical phase, is crucial for personalized medicine as predictive biomarker levels may change due to sample processing before the analytical test is
performed. Researchers from academia and industry are encouraged to
actively work in standardization activities to significantly influence their
respective field.

SA-053
Distinctive spatiotemporal stability of somatic
mutations in metastasized colorectal cancer
M. Jesinghaus*1, T. Wolf1, N. Pfarr1, A. Muckenhuber1, A. Ahadova2, A. Warth1,
B. Goeppert1, C. Sers3, M. Kloor2, V. Endris1, A. Stenzinger1, W. Weichert1
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg,
Germany, 2Department of Applied Tumor Biology,
Ruprecht-Karls-University, Heidelberg, Germany, 3Institute of
Pathology, Charité University Hospital, Berlin, Germany

Background. A multi-step model of disease progression and genomic
landscape has been firmly established for colorectal cancer (CRC) primaries but the genetic makeup of related metastases and the dynamics of genetic changes during metastatic progression are scarcely known.
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Methods. To address these issues, we employed multigene high coverage next generation sequencing of 24 microsatellite stable CRC primaries, matched normal tissue and related multiple metastases to nodes, liver, lung and brain with a CRC-specific gene panel to infer the degree of
clonal evolution during metastatic progression of the disease.
Results. Somatic mutations were detected in 40 % of CRC-specific genes
and we observed a striking 100 % genetic concordance between primary
and multiple secondary sites for APC, KRAS, FBXW7, PIK3CA, BRAF,
SMAD4, and ACVR2 A. Except for true de novo mutations in four cases (affecting SYNE1, CTNNB1, TP53 and PTEN), all remaining cases
(84.4 %) shared the genetic lesions of the primary tumors with all investigated metastases irrespective of the site of metastasis or time lapse between
primary tumor resection and the occurrence of metastatic spread. Putative biomarkers and druggable targets were identified in 25 % of the cases.
Conclusions. Our data prove that genetic alterations occurring early in
CRC carcinogenesis are remarkably stable during metastatic progression
indicating i) a very low degree of genetic heterogeneity between primary
and multiple secondary sites with respect to CRC driver mutations and ii)
that genetic interrogation of archived primary tumor samples appears to
be sufficient for the application of cancer precision medicine in the metastatic setting.

SA-054
European NGS Round Robin Trial 2014 hosted
by the University Hospital Zurich
M. Rechsteiner*, Q. Zhong, A. Bohnert, H. Moch, P. Wild
Institute of Surgical Pathology, University Hospital, Zurich, Switzerland
Background. Due to the increasing demand for multiplexed molecular diagnostics, several pathology institutes have started to use NGS technologies with which multiple targets of the genome can be analysed in parallel.
Methods. Input material for NGS library preparation was DNA isolated
from a defined set of formalin-fixed paraffin-embedded specimens (eight
lung and eight colon cancers). Quality and filter parameters were assessed
for sequencing errors, intrapanel library preparation variations, panel and
platform specific variances, and errors derived by different analysis software packages.
Results. In the round robin test (RRT) participated 12 Ion Torrent PGMs
(Life Technologies), one Ion Torrent Proton (Life Technologies) and two
Illumina MiSeq platforms, using target enrichment systems such as different AmpliSeq panels (CHP2, CLP1, CLP2, Life Technologies), the Trueseq panel (Illumina), custom made Haloplex panels, or panels designed by
Multiplicon. Prior to the start date, DNA probes and an Acrometrix Oncology HotSpot Control were amplified using different AmpliSeq panels,
sequenced in technical replicates on the PGM platform, and analysed by
Ion Reporter 4.2 (Life Technologies). The first filter setting for IR variant
calling was derived by using the Acrometrix Oncology HotSpot Control
as ground truth with a target sensitivity of 96 % and a minimum median
coverage of 1250x. The second filter setting was chosen from all technical
replicates consisting of a variant allele ratio cut-off at 0.04 and at least 50x
variant allele coverage. Application of these filter criteria decreased the
number of discordant variants in technical sequencing replicates from 322
down to 52. Including additionally a 6- or higher homopolymeric filter resulted in only 29 discordant variants. Randomly picked discordant variants were identified as false positive calls by Sanger sequencing and were
therefore stored in an in-house database for locations prone to errors using the PGM platform. Based on these filter settings, we will analyse all data from the RRT participants with the same software pipeline and evaluate
the filter settings for additional panel and platform comparison. Furthermore, we will compare the variants called by different software packages.
Conclusions. To integrate NGS in routine molecular diagnostics, platform
and panel independent quality standards have to be well defined to suffice accreditation rules. Results of this RRT will help to extract such best
practice guidelines in NGS-based diagnostics.

AG Molekularpathologie II
SA-057
Unravelling the driver mutations in endometrial cancer
N. Valtcheva*1, U. Wagner1, S. Brandt1, E. Bellini1, I. Frew2, H. Moch1, P. Wild1
1Institute of Surgical Pathology, University Hospital,

Zurich, Switzerland, 2Zurich Center for Integrative Human
Physiology, University of Zurich, Zurich, Switzerland
Background. Although endometrial carcinomas are the most frequently
occurring malignancies of the female genital tract and in many cases are
surgically curable, about 30 % of tumours represent an aggressive and untreatable disease. This project aims to identify and understand the molecular causes of these aggressive tumour subtypes disregarding their histological diversity by integrating deep sequencing technologies and genetic screening approaches.
Methods. Specifically, we performed targeted next generation sequencing
(Ampliseq, Ion Torrent) of precursor lesions and carcinomas in a novel mouse model of aggressive endometrial tumours that we have recently developed. We have designed a custom primer panel covering the coding DNA sequence (CDS) and untranslated regions (UTRs) of 99 genes
suspected to play a role in endometrial cancer development. Sequencing
these genes at different stages of the disease will allow us to systematically identify the combinations and the chronological order of molecular alterations that accumulate during endometrial cancer progression. These
approach aims to map the genetic landscape of the histologically different forms of aggressive endometrial carcinomas that we will further verify with human samples.
Results. Next-generation sequencing provides an overview of the genomic alterations, comparing invasive endometrial cancer samples of different
stages with matching precursor lesions and non-neoplastic tissue. After
narrowing down the identified candidate mutations by Sanger sequencing, we will elucidate the functional impact of the molecular abberations
in invitro cell survival studies and in patient samples. The final goal is to
map the signalling networks indispensable for the maintenance of the aggressive endometrial tumours and thus suggest new targets for therapy.
Conclusions. Ultimately, this approach aims at using the gained biological knowledge for improving personalised molecular pathological diagnosis and guide the treatment of patients based on rationally chosen molecular targets specific for the patient’s individual tumour.

SA-058
Chimeric oncogene regulates the EGR2 sarcoma
susceptibility gene via a GGAA-microsatellite
T.G.P. Grünewald*1, 2, V. Bernard3, P. Gilardi-Hebenstreit4, V. Raynal1,
D. Surdez1, M.-M. Aynaud1, F. Cidre-Aranaz5, O. Mirabeau1, F. Tirode1,
G. Perot6, A.H. Jonker1, C. Lucchesi1, M.-C. Le Deley7, O. Oberlin8,
P. Marec-Bérard9, A.S. Véron10, S. Reynaud11, E. Lapouble11, V. Boeva12,
T. Rio Frio3, J. Alonso5, G. Pierron11, G. Cancel-Tassin13, O. Cussenot13,
D. Cox10, S.J. Chanock14, P. Charnay4, O. Delattre1, 3, 11
1Institut Curie Research Center, INSERM U830 Genetics and Biology of

Cancers, Paris, France, 2Institute of Pathology, Ludwig-MaximiliansUniversity, Munich, Germany, 3Institut Curie Research Center, Institut Curie
Genomics of Excellence (ICGex) platform, Paris, France, 4Institut de Biologie
de l’ENS (IBENS), École Normale Supérieure (ENS), Paris, France, 5Instituto de
Investigación de Enfermedades Raras, Instituto de Salud Carlos III, Madrid,
Spain, 6Institut Bergonié, INSERM U916 Biology of Sarcomas, Bordeaux,
France, 7Institut Gustave Roussy, Département d’Epidémiologie et de
Biostatistiques, Villejuif, France, 8Institut Gustave Roussy, Département
de Pédiatrie, Villejuif, France, 9Leon-Bérard Cancer Center, Institute for
Pediatric Hematology and Oncology, Lyon, France, 10Léon-Bérard Cancer

Center, INSERM U1052, Lyon, France, 11Institut Curie Centre Hospitalier,
Unité Génétique Somatique (UGS), Paris, France, 12Institut Curie Research
Center, INSERM U900 Bioinformatics and Computational Systems
Biology of Cancer, Paris, France, 13Hôpital Tenon, CeRePP – Laboratory
for Urology, Paris, France, 14National Cancer Institute, Division of
Cancer Epidemiology and Genetics (DCEG), Bethesda, United States
Background. Deciphering how somatic driver mutations and germline
susceptibility variants cooperate to promote cancer constitutes a considerable challenge. The hallmark of Ewing sarcoma (EwS) is a chimeric
EWSR1-ETS gene fusion, usually EWSR1-FLI1, which generates a potent
oncogenic transcription factor that can bind DNA at GGAA-motifs. EwS
incidence is highly variable across human populations, which was recently explored by a genome-wide association study (GWAS) that identified
susceptibility variants on chromosome 10q21.3 near the Early Growth Response 2 gene (EGR2).
Methods. Here we provide a comprehensive follow-up of the EwS GWAS
by integrating targeted next-generation deep-sequencing of germline
DNA from 600 individuals with functional characterization of the GWAS
candidate gene EGR2 in EwS in vitro and in vivo.
Results. We show that EGR2 is crucial for tumorigenesis of EwS and
identify a regulatory variant, which contributes to EWSR1-FLI1-driven
EGR2 overexpression in EwS. We observed that EGR2 knockdown inhibits proliferation, clonogenicity, and spheroidal growth of EwS cells in
vitro, and induces complete regression of EwS xenografts in vivo. Targeted germline deep-sequencing of the EGR2 locus in 348 cases and 252 genetically matched controls revealed 267 single nucleotide polymorphisms
(SNPs) significantly associated with EwS. At one common A/T SNP, the
A-risk-allele is significantly more frequent in EwS than in controls and is
in strong linkage disequilibrium with the previously identified EwS-susceptibility SNPs. It connects two adjacent GGAA-repeats by conversion
of an interspaced GGAT- into a GGAA-motif. Thereby, the A-allele considerably increases the number of consecutive GGAA-repeats and thus
EWSR1-FLI1-dependent enhancer activity of this GGAA-microsatellite
that exhibits chromatin characteristics of an active regulatory element.
Accordingly, the A-allele is associated with increased overall and allelespecific EGR2 expression in EwS tumors.
Conclusions. Collectively, our data establish cooperation between a dominant oncogene and a susceptibility variant that regulates a major driver
of EwS tumorigenesis. To our knowledge this constitutes one of the first
reports exemplifying how a regulatory germline variant highly correlated
with the reported GWAS signal can inform our understanding of a cancer-specific acquired genetic abnormality and point out a key pathway involved in tumorigenesis.

AG Molekularpathologie III
SA-060
Advancing Reverse Phase Protein Arrays from
translational research to clinical studies
S. Böllner*, K.-F. Becker
Technische Universität München, Pathology, München, Germany
Background. Protein levels rather than mRNA levels or mutations in oncogenes or tumor suppressor genes provide information about biological processes and deregulated signaling pathways. So far immunohistochemistry (IHC) is the gold standard to analyse proteins in biopsies and
resected tissues for clinical decision making but this method seems not
very suitable for the simultaneous analysis of subtle quantitative protein
changes and may not be sensitive enough to detect posttranslational modifications, such as phosphorylation. The aim of our research is to establish tools, standards and controls for translating proteomic pathway profiling to the clinic.
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Methods. In our group we have established the Reverse Phase Protein
Array (RPPA) technology allowing high-throughput protein quantification in minute amounts of tissues, such as biopsies. Up to now, we have
evaluated more than 190 commercial and own antibodies for specificity with protein lysates from formalin-fixed and paraffin-embedded (FFPE) tissues using Western blots. For absolute protein quantification, purified proteins were used to determine protein concentrations in FFPE tissue extracts. Suitable positive and negative controls for comparing different studies were designed and the entire workflow was optimized to address clinical needs.
Results. We designed an approach how to assess specificity of antibodies for RPPA and using this strategy we confirmed specificity of 134 commercially available and own antibodies against total proteins and phospho-epitopes. The antibodies cover a broad range of pathways, including
proliferation, apoptosis, angiogenesis, and epithelial-mesenchymal-transition. Spiking known amounts of selected purified proteins in tissue extracts allowed us to precisely measure abundances of cancer-associated
proteins in FFPE tissues. Protein lysates from a variety of cell lines were
found to be adequate controls for RPPA studies. In addition, an optimized
workflow starting from lysate preparation to the final RPPA result within 5 working days was established.
Conclusions. So far, RPPA has been a powerful technology for basic and
translational research. Our results now allow the implementation of RPPA for the quantitative assessment of protein and phosphoprotein levels
in tissues in routine clinical settings for personalized medicine.

SA-061
Accurate Quantification of Thousands of Proteins From Biopsy
Samples: Application of PCT-SWATH Mass Spectrometry to
Investigate Tumor Heterogeneity in Prostate Cancer
T. Guo*1, Q. Zhong2, U. Wagner2, L. Li3, V. Wu1, R. Hartmann2,
C. Fritz2, C. Fankhauser2, A. Beyer3, P. Wild2, R. Aebersold1
1Institute of Molecular Systems Biology, ETH Zurich, Zurich,

Switzerland, 2Institute of Surgical Pathology, University Hospital,
Zurich, Switzerland, 3University of Cologne, Cologne, Germany
Background. We describe a generic mass spectrometry (MS) based method to accurately quantify thousands of proteins from sub-milligram tissue
biopsies within 12 hours from sample to results. The method is applicable to biopsy samples in the form of fresh, fresh frozen or formalin-fixed
paraffin-embedded (FFPE) tissue.
Methods. The method combines pressure cycling technology (PCT)
and SWATH-MS (Engl. swath, German breiter Streifen). The PCT is an
emerging generic sample preparation method for proteomic analysis. The
SWATH-MS technology converts the physical proteome into a single,
permanent digital file representing the mass spectrometry-measurable
proteome of the sample. The thus generated proteome maps can then be
analyzed, re-analyzed, compared and mined in silico.
Results. In this study, we used PCT-based SWATH-MS to compare the
protein expression in fresh frozen and FFPE tissues stored for 1, 2 and 5
years. By spiking in synthetic peptides, we achieved absolute quantification of the proteins expressed in the respective tissue samples. We further
investigated the intra-tumor heterogeneity at proteomic level. We also
demonstrated the comparative analysis of intra-tumor heterogeneity at
three molecular levels in 39 prostate cancer patients: DNA (whole exome
sequencing), RNA (RNA sequencing) and proteomics (PCT-SWATH).
The data show that the PCT-SWATH method quantifies thousands of
proteins that are expressed in prostate cancer tissue biopsies (fresh frozen
and FFPE) with unprecedented reproducibility.
Conclusions. Overall, the data demonstrate that PCT-SWATH-MS has
the potential to transform protein quantification of pathological biopsy
material, and may allow for the predictive, antibody-independent acquisition of protein signatures and activated pathways in pathology labs.
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SA-062
Integrated proteogenomic analysis of resistance
mechanisms in personalized therapies
D. Treue1, D. Heim1, M. Bockmayr1, J. Lechner1,
B. Thomas2, M. Dietel1, F. Klauschen*1
1Institute of Pathology, Charité, Berlin, Germany, 2Sir William Dunn

School of Pathology, Oxford University, Oxford, United Kingdom
Background. Personalized therapies relying on drugs that target mutated
oncogenic kinases have started to transform oncology. However, despite
significant improvements, the overall clinical benefit of such novel targeted therapies is still limited. This is often due to the fact that therapies rely
on single drugs to which resistance develops through activation of alternative oncogenic pathways.
Methods. Here, we combine next-generation-sequencing and mass-spectrometry-based discovery phosphoproteomics with computational network modeling to analyse and compare signaling dynamics in EGFR-mutated Gefitinib-sensitive and -resistant NSCLC cell lines and to relate the
signaling pathway activity patterns to mutational profiles.
Results. We observe highly differential pathway activation patterns between 0 and 1 as well as 10 and 30 min after Gefitinib treatment. Our data
show that while the resistant and sensitive lung cancers feature mutational
differences in over 90 cancer-related genes, only about 20 (mostly unmutated) proteins show significant differential phosphorylation.
Conclusions. Our study demonstrates how phosphoproteomics-based
signaling pathway analysis may complement mutational profiling to reveal mechanisms of resistance and propose novel combination therapies
in precision oncology.

SA-063
SystemsX Project – Phosphonet-PPM: Improved stratification
of intermediate-grade prostate cancer patients using
an integrative genomics and proteomics approach
U. Wagner*1, Q. Zhong1, T. Guo2, L. Li3, C. Fritz1, C. Fankhauser1,
R. Hartmann1, M. Umbehr4, T. Sulser4, L. Bachmann5, J. Steuer6,
G. Kristiansen7, H. Moch1, C. Poyet4, A. Beyer3, R. Aebersold8, P. Wild1
1Institute of Surgical Pathology, University Hospital, Zurich, Switzerland,
2Institute of Molecular Systems Biology, ETH Zurich, Zurich,
Switzerland, 3University of Cologne, Cologne, Germany, 4Department
of Urology, University Hospital, Zurich, Switzerland, 5Medignition Inc.
Research Consultants, Zug, Switzerland, 6Horten Centre for Patient
Oriented-Research and Knowledge Transfer, University of Zurich,
Zurich, Switzerland, 7Institute of Pathology, University Hospital, Bonn,
Germany, 8Faculty of Science, University of Zurich, Zurich, Switzerland

Background. Overtreatment and unnecessary treatment are notorious
pitfalls in prostate cancer (PCa), the most prevalent cancer in men. The
current prediction of PCa patients’ clinical outcome based on traditional
markers such as Gleason-score, serum prostate-specific antigen (PSA), tumor stage and volume is not optimal. There is a clinical need (i) to stratify primary PCa patients to minimize over
Methods. We have established whole exome sequencing (Illumina HighSeq), RNA-sequencing, copy number microarrays (Oncoscan arrays, Affymetrix), and pressure cycling technology (PCT) based SWATH-mass
spectrometry of fresh frozen and formalin-fixed paraffin-embedded material. Besides blood DNA, a single non-tumor area and two different PCa
areas (with different Gleason-scores) of each RPE specimen were analyzed
(n = 39, total 140 samples). Based on overall Gleason-scores, PCa patients
were grouped into low (Gleason-score 5-6), intermediate (Gleason-score
7) and high-grade (Gleason-score 8-10), with equal distribution among
groups. Tissue samples and clinical follow-up data were provided by the
Zurich PCa outcomes cohort (proCOC biobank) study (Umbehr et al.,
BMC Urol 2008).

Results. Here, we describe an integrative approach of combining signatures of DNA sequence variants, gene expression results, DNA copy number changes and protein signatures in order to stratify different molecular
PCa phenotypes into low-, intermediate- or high-grade PCa.
Conclusions. We anticipate that his integrative approach will reduce overand under treatment and may allow for the precise stratification of PCa
patients.

SA-065
Detection of somatic copy number variations
using targeted sequencing
J. Budczies*1, V. Endris2, N. Bangemann3, T. Wolf2, J.-U. Blohmer3,
A. Stenzinger2, M. Dietel1, W. Weichert2, C. Denkert1
1Institute of Pathology, Charité – University medicine of Berlin, Berlin,

Germany, 2Institute of Pathology, Ruprecht-Karls-University, Heidelberg,
Germany, 3Charité Hospital, Klinik für Gynäkologie, Berlin, Germany

SA-064
Prospective diagnostic screening of copy number
variations by focused massive parallel sequencing
N. Pfarr*1, A. Stenzinger1, C. Olivera1, T. Wolf1, J. Budczies2,
P. Schirmacher1, W. Weichert1, 3, 4, R. Penzel1, V. Endris1
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,
2Institute of Pathology, Charité University Hospital, Berlin, Germany,
3National Center for Tumor Diseases (NCT), Heidelberg, Germany, 4German
Consortium for Translational Cancer Research (DKTK), Heidelberg, Germany

Background. Analysis of copy number variations (CNVs) for the detection of gene amplification and/or deletion events is of increasing importance for predictive diagnostics in personalized cancer therapies. Amplifications of FGFR1, EGFR, MET or PIK3CA are predictive targets in ongoing clinical trials and detection will be implemented in routine molecular diagnostics in the near future. While current diagnostic testing of
CNVs is based on hybridization-based methods such as FISH and CISH
that are time- and tissue- consuming and require trained personnel, focused massive parallel sequencing (MPS) harbors the potential of highthroughput detection of multiple CNVs in a large number of tissue samples simultaneously.
Methods. We developed a fast and easy-to-use algorithm for the prediction of CNVs using the total number of specific reads for each sequenced
amplicon. To test the reliability and validity of our approach, we retrospectively examined a set of breast and gastric cancer samples with known
HER2 amplification status. In a second phase, we analysed more than 800
samples from routine MPS sequencing including 336 NSCLCs, 212 colon
cancers and 259 other cancer types. Predicted amplifications and/or deletions for selected genes were verified by CISH/FISH, or TaqMan assays.
Results. In the retrospective cohort, our CNV detection algorithm
showed a 100 % concordance of the MPS approach with routinely determined IHC and FISH HER2-scores. In general, CNV analysis of all diagnostic cases revealed a broad spectrum of copy number variations in different cancer types. We found a difference in CNV alteration between the
different tumor types with most of amplifications or deletions occurring
in NSCLCs (43.2 %) compared to colorectal cancer (11.8 %). For verification of the predicted copy number changes, we focused primarily on amplifications of clinically actionable genes such as EGFR, KRAS, MDM 2,
BRAF, MET, PDGFRA, KIT, KDR, CCNE1 and deletions of PTEN and
CDKN2 A. Unambiguously predicted amplifications or deletions of genes
could be confirmed in 100 % of the cases. In general, CNV prediction accuracy is directly correlated to the number of amplicons covering a specific gene locus (> 3) and depends on amplifiability of the FFPE-DNA as
well as tumor cell content.
Conclusions. Our CNV prediction approach provides a robust method
for fast and sensitive identification of CNVs and broadens the spectrum
of detectable amplifications and deletions of relevant genes which might
have been missed by focused FISH/CISH analysis.

Background. Cancer exome sequencing including recent studies of TCGA
and ICGC consortia revealed the landscapes of somatic mutations and
copy number variations (CNVs) in multiple cancers. CNVs represent an
important genetic change that may contribute to tumorigenesis, tumor
growth and metastatic spread. HER2 amplification in breast cancer represents a paradigm of a molecular target and personalized cancer therapy. As part of the breast cancer routine diagnostics, HER2 status is determined by immunohistochemistry (IHC) and subsequent in situ hybridization (ISH) when necessary. HER2 breast cancer patients are known to
benefit from blockage of HER2 signaling, for example by treatment with
the therapeutic antibody trastuzumab.
Methods. A large cohort of frozen breast cancer tissues (184 patients) was
investigated by semiconductor sequencing. A customer-designed panel of 154 amplicons was used including regions of mutations and CNVs
known to be recurrent from preceding exome-wide studies. After sample-wise normalization, a null distribution of copy numbers was estimated using outlier robust statistics and the sequencing data of all patients and
amplicons. Significance of gene amplifications was assessed by comparison with the null distribution leading to cutoff values of 2.77 copies for
single hypothesis testing (p < 0.05) and 3.59 copies for multiple hypotheses testing (p < 0.05/154).
Results. First, we evaluated the accuracy of targeted sequencing and the
new algorithm compared to the gold standard of IHC and ISH. The amplicon panel included three regions of HER2 located in exons 19, 20 and
21. Based on the target region in exon 20 and the single hypothesis cutoff,
we obtained a sensitivity of 83 % and a specificity of 95 % in the detection
of HER2 amplifications. Correlations between the copy number estimated from the coverage of exon 19, 20 and 21 where high (Pearson correlation R = 0.92, 0.96 and 0.97). Second, we did an unsupervised search for
gene amplifications with the 154 amplicons of the sequencing panel using
the multiple testing method. We detected gene amplifications that were
abundant in at least 8 patients (> 5 % of the cohort) in 16 additional genes.
Conclusions. In conclusion, the new algorithm allowed detecting of CNVs
from semiconductor sequencing without the need of normal tissue controls. Thus, using targeted sequencing, CNV detection and simple somatic mutation detection can be integrated in an easy and efficient manner.

AG Dermatopathologie I
SO-022
The interface dermatitis: a histological pattern
for immunodiseases and lymphoma
D. Metze*
University Medical Center Münster, Dermatology, Münster, Germany
Background. Der Begriff Interface-Dermatitis(IFD) beschreibt ein distinktes histologisches Reaktionsmuster im Bereich der dermo-epidermalen Junktionszone der Haut. Dabei attackieren zytotoxische Lymphozyten die Keratinozyten und induzieren in unterschiedlicher Ausprägung
ihre Apoptose. Die Epidermis reagiert darauf in unterschiedlicher Weise
u. a. mit Atrophie, Hyperplasie, Hyperkeratose, blasiger Abhebung oder
postinflammatorischer Hyperpigmentierung. Das lymphozytäre Infiltrat kann schütter (multiforme-artiger Typ) oder bandförmig sein (licheDer Pathologe · Supplement 1 · 2015
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noider Typ). Die Interface-Dermatitis findet sich meist bei Autoimmunerkrankungen (Lichen planus, LE, Dermatomyositis, paraneoplastischer
Pemphigus, Vitiligo) und anderen entzündlichen Dermatosen (Erythema multiforme, Lichen sklerosus et atrophicus, Pityriasis lichenoides, Lichen striatus), der Graft-versus-Host Reaktion, akuten Radiodermatitis
oder Arzneimittelreaktionen (fixes und disseminiertes Arzneimittelexanthem, toxisch epidermale Nekrolyse). Diese immunologische Reaktion
kann aber auch auftreten bei Porokeratosis, epithelialen und melanozytären Tumoren im Rahmen der spontanen oder medikamentös ausgelösten Tumorregression oder bei T-Zell Lymphomen (u. a. Mykosis fungoides). Davon abgegrenzt werden müssen Imitatoren der Interface-Dermatitis ohne Zeichen der Apoptose (Purpura pigmentosa progressiva, Lichen
nitidus, Lues, Borreliose, chronisch lymphatische Leukämie). In den meisten Fällen erlauben histologische Kriterien eine spezifische Diagnose, zumindest aber eine differenzialdiagnostische Eingrenzung.
Methods. Review Eingeladener Redner für key note lecture in der Sitzung
der AG Dermatopathologie
Results. Interface Dermatitis
Conclusions. Interface Dermatitis

SO-023
Vasculitic wheel – an algorithmic approach to cutaneous vasculitides
B. Zelger1, B. Zelger*2
1Medical University Innsbruck, Institute of Pathology,

Innsbruck, Austria, 2Medical University Innsbruck, Department
of Dermatology & Venereology, Innsbruck, Austria
Background. Vasculopathies are diseases of vessels and encompass inflammatory, neoplastic and genetic disorders. Vasculitis is defined as increased numbers of inflammatory cells in and/or around the vessel wall
accompanied by vascular damage. In contrast, coagulopathies are defined
as vascular disorders with partial or complete occlusion of one or more
vessels due to hypercoagulability, in particular by thrombi and emboli.
Previous classifications of vasculitides suffer from several defects. First,
classification may follow different principles including clinicopathologic
findings, etiology, pathogenesis, prognosis or therapeutic options. Second,
authors fail to clearly distinguish between vasculitis and coagulopathy,
which has important prognostic and therapeutic consequences. Third,
vasculitides are not restricted to one organ, but systemic diseases of all organs. Organ-specific variations modify the pathologic process and make
morphologic findings difficult to compare. Fourth, subtle changes are easily recognized in skin and may be reflected in CNS symptoms, but usually
are asymptomatic in other organs.
Methods. Our approach uses the skin and subcutis as a model for vasculitis and coagulopathies and clinicopathological correlation as the basic
process for classification. We use an algorithmic approach with pattern
analysis, which allows a consistent and reliable reporting of microscopic
findings. Thereby, one first differentiates between small and large vessel
vasculitis/coagulopathy. In the second step one differentiates the subtypes
of small (capillaries versus postcapillary venules) and large (arterioles/arteries versus veins) vessels. In the final step one differentiates the vascular
process according to the predominant type of cells into leukocytoclastic,
lymphocytic and/or granulomatous vasculitides.
Results. Thereby, leukocytes and their debris are most characteristic of
authentic vasculitis, lymphocytes indicative of regenerative/secondary
vasculitis due to coagulopathies, and macrophages in different forms of
granulomas are typical of vasculitis/coagulopathies with significant connective tissue damage.
Conclusions. The vasculitic wheel will be presented as a diagnostic aid in
the diagnosis of these disorders.
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SO-024
Secondary infiltration of the skin by systemic
lymphomas and leukemias
I. Oschlies*
Institute of Pathology, Hematopathology Section
& Lymph Node Registry, Kiel, Germany
Background. Compared with primary skin lymphomas the secondary infiltration of the skin by a systemic lymphoma or leukemia is a rare event.
Nevertheless it is important for the diagnosing dermatopathologist to be
aware of those hematological diseases that more frequently lead to secondary skin involvement in order to separate them from primary cutaneous lymphomas.
Within this talk the diagnostic evaluation of hematological infiltrations in the skin will be addressed with special focus on frequently dermotropic diseases like monoblastic differentiated leukemia and precursor-Bcell leukemia. The relevance of immunohistochemical and molecular analyses in the differential diagnosis of primary skin variants versus secondary infiltrations by lymphomas with the same name will be discussed along
the examples of follicular lymphoma/cutaneous germinal center lymphoma and systemic or primary cutaneous anaplastic large cell lymphoma. It
will become clear that the clinical presentation, in especially the staging, is
essential for the final naming of the entities, but also of high relevance for
the clinical behaviour and treatment options. Some systemic lymphomas
develop dermotropism only under certain circumstances and then are
able to breach the blood/lymph-skin barrier. This will be discussed along
the example of mantle cell lymphoma that causes extranodal skin manifestations nearly exclusively in the blastic variant and therefore can mimic
primary cutaneous diffuse large B-cell lymphomas (leg type).

SO-025
Role of DAPK in tumor progression of melanoma
W. Laqua*1, C. Tainah de Silva2, S. Groß3, A. Agaimy1,
S. Meyer4, M. Jasiulionis2, R. Schneider-Stock1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2Universidade Federal de São Paulo, UNIFESP, Department of
Pharmacology, Sao Paulo, Brazil, 3FAU Erlangen-Nürnberg,
Clinic of Dermatology, Erlangen, Germany, 4University
Regensburg, Clinic of Dermatology, Regensburg, Germany

Background. The Death-associated protein kinase (DAPK) is a serine/
threonine kinase that plays a dual role in different forms of cell death and
inflammation. Its significance was investigated in a mouse melanoma progression model. Different cell lines characterized as premalignant (1 Cmelanocytes deadhered one time and 4C11-non-metastatic melanoma
cells) and malignant metastatic phenotypes (4C11 + ) were obtained as a
result of sequential cycles of anchorage blockage of melan-a melanocytes.
This project aims to characterize the role of DAPK in the different steps
of melanoma genesis process.
Methods. DAPK expression was examined by real-time RT-PCR and
Western Blotting. DAPK promoter hypermethylation was assessed by
pyrosequencing. DAPK levels were modulated in vitro by DAPK siRNA
transfection or DAPK overexpression using a DAPK plasmid vector. 173
samples of formalin-fixed in paraffin embedded melanoma tissues were
available for immunohistochemical staining of DAPK.
Results. DAPK was completely lost in melan-a melanocytes and metastatic 4C11 + cells whereas it was active in the intermediate stages (1 C, 4C11-).
DAPK protein expression correlated with mRNA expression and DAPK
promoter hypermethylation. 5-azaCdR treatment restored the DAPK levels in melan-a and 4C11 + cells. DAPK siRNA transfection in non-metastatic 4C11- cells led to higher resistance to anoikis and an increase in Dacarbazine-induced cell death. There were no DAPK-dependent differences in proliferation as with DAPK overexpression by plasmid transfection
in 4C11 + . Migration and anoikis assays were performed after transfec-

tion. We have also characterized the DAPK activity in primary cells of human melanoma metastases. Low DAPK levels were correlated with higher aggressiveness of the tumors. Interestingly, DAPK was lost majorly at
the tumor invasion front.
Conclusions. DAPK seems to play a role in malignant transformation. We
suggest DAPK as a possible biomarker for risk-assessment in patients with
melanoma.

SO-026
Antiviral Drugs To Target Malignant – A Cell Line Based Approach
L. Hillen*1, A. Haugg1, P.M. Soetekouw2, S. Croes3,
A. zur Hausen1, V. Winnepenninckx1
1Department of Pathology, Maastricht University Medical Center,
GROW-School for Oncology and Developmental Biology, Maastricht,
Netherlands, 2Division of Medical Oncology, Department of Internal
Medicine, Maastricht University Medical Center, GROW-School for
Oncology and Developmental Biology, Maastricht, Netherlands,
3Department of Clinical Pharmacy & Toxicology, Maastricht
University Medical Center, Maastricht, Netherlands

Background. Skin cancer is the second most common cancer with malignant melanoma (MM) as the major cause of death. In advanced disease,
molecular profiling of MM has recently led to the development of targeted therapies with BRAF- and MEK-inhibitors. Unfortunately, a multitude of critical issues have arisen with these new targeted therapies: I) development of BRAF-inhibitor resistance, II) considerable adverse effects
and III) unsolved economic issues reflecting the high costs of these therapies. Finally, adequate treatment options for the remaining 52 % MM patients harboring of non-mutated BRAF are lacking.
Methods. In the framework of drug repositioning, establishment of new
drug combinations and patient stratification we have conducted an in-vitro investigation with human MM cell lines, assessing the tumour-sensitivity to approved systems medicine including the BRAF-inhibitor Vemurafenib, classical chemotherapy Dacarbacine and the immunomodulator
Interferon alpha-2b as wells as off-use antiviral drugs Ribavirin, Saquinavir and Cidofovir. The selected cell line panel consisted of BRAFV600 mutated (SKMel28, SKMel2, IGR-1) and BRAF wild-type (SKMel2, MEWO)
MM cell lines. Cell viability was measured with a MTT (3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium-bromide) assay.
Results. Our experiments showed heterogeneous sensitivity to systems
medicine alone and in combinatory designs with antiviral drugs. The different drug-responsiveness yielded into two drug-related groups revealing a Ribavirin and Cidofovir sensitive group and a less sensitive group.
In line with these findings, cytomorphological observations, in-vitro characteristics and with one exception also the BRAF mutational status could
be clustered to the identified drug-related groups. Distinct combinatory
treatments of approved medicine with off-use antiviral drugs showed significantly reduced tumor cell viability, when compared to monotherapy
or non-treated control.
Conclusions. We could show responsiveness of antiviral drugs and selected drug combinations in the investigated MM cell lines. Stratification
based on drug-responsiveness, morphology and in-vitro characteristics
could be developed. The underlying molecular profile of the drug-related
groups remains to be elucidated in future experiments. Cell line modelling
represents a tool for personalizing treatment strategies in MM patients by
identifying BRAF-inhibitor responders and those benefiting from combination therapy or alternative drug strategies.

AG Gynäkopathologie und Mammapathologie I
SO-029
Optimized Immunoscore for Advanced Stage High-Grade
Serous Ovarian Cancer – Combined Quantification
of CD3 and CD103 Positive Tumour-Infiltrating
Lymphocytes Identifies Long-Term Survivors
H. Bösmüller*1, P. Wagner2, H. Schuster3, J. Peper3, K. Greif1, C. Beschorner1,
H.-G. Rammensee3, S. Stevanovic3, F. Fend1, A. Staebler1
1University of Tuebingen, Institute of Pathology and
Neuropathology, Tuebingen, Germany, 2University of Tuebingen,
Department of Gynecology, Tuebingen, Germany, 3University of
Tuebingen, Institute of Immunology, Tuebingen, Germany

Background. Quantity and composition of intratumoral lymphocyte subsets in high-grade serous ovarian carcinomas (OvCa) are of significant
prognostic relevance. Recently, expression of CD 103 has been recognized
as a feature of intraepithelial lymphocytes in several organ systems. Specifically, CD103 positive lymphocytes have been associated with improved
prognosis of patients with high-grade serous ovarian carcinoma. The aim
of this study is to evaluate the combined contribution of CD103, CD3 and
CD8 positive tumor-infiltrating lymphocytes (TILs)to survival in highgrade serous ovarian cancer.
Methods. 138 advanced stage high-grade serous ovarian serous carcinomas were analyzed by immunohistochemistry in a tissue microarray for
CD3, CD 103 and CD8 expressing tumour infiltrating lymphocytes. Intraepithelial and stromal lymphocytes were quantified separately. The effect of single and combined expression of CD3, CD103 and CD8 on overall survival was analyzed (Kaplan-Meier).
Results. CD103 proved to be the superior marker, if for all markers the
cut-off was set at minimum of one intraepithelial lymphocyte per highpower field (overall survival median 40 vs. 27 months, p = 0.003 log rank).
However, if the cut off for CD3 positive TILs was defined at 7 or more per
HPF, we identified a group of long term survivors with co-expression of
both CD3 and CD103 (61 % 5 year survival) and a bad prognostic group
(low numbers of < 7 CD3 + TILs per HPF and less than one CD103 + cell
per HPF with 5 % 5 year survival (p = 0.001). An intermediate risk group
with low CD3 and detectable CD103 (> 1 per HPF) showed 33 % five year
survival. These differences were even more pronounced, if only optimally
resected patients were analysed, resulting in 5 year survival rates of 77 %,
37 % and 0 % (p = 0.004).
Conclusions. Combined quantification of CD3 and CD103 positive intraepithelial lymphocytes in high-grade serous ovarian carcinoma can
separate patient groups with significantly different outcome under current
treatment regimens. These data can help to identify patients, who are not
sufficiently treated with current regimens and potentially benefit from additional therapies targeting the immune response. Alternatively, patients
with a strong immune response might be candidates for vaccinations in
combination with conventional therapies to reach long-term remissions.

SO-030
Tubal intraepithelial precursor lesions of ovarian carcinoma
are not detectable in all high grade ovarian serous
carcinomas and BRCA-positive adnexectomies
E. Schmoeckel*1, M. Schleißheimer1, M. Rottman2, T. Kirchner1, D. Mayr1
1Institute of Pathology, Ludwig-Maximilians-University, Munich,
Germany, 2Tumor registry Munich, Department of medical
statistics, biometry and epidemiology, Munich, Germany

Background. Continuing our project about “Incidence and characterization of tubal dysplasia in cases with ovarian serous high grade carcinoma”
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(DGP 2014) we investigated fallopian tubes in the context of BRCA1/2
germ-line mutation (BRCA + ). As discussed at that time serous tubal intraepithelial carcinoma (STIC) is considered to be among the main places of origin of high-grade ovarian serous carcinoma (HGOSC). The p53signature, which may arise out of secretory cell outgrowth (SCOUT), is
supposed to be a potential precursor lesion. With the aim to analyze the
frequency of STIC, p53-signature and secretary cell outgrowth (SCOUT)
we investigated fallopian tubes in cases of HGOSC and in BRCA+ adnexectomies.
Methods. This study is composed of 42 cases with HGOSC (BRCA negative), 44 cases of adnexectomies with BRCA1 or 2 germ-line mutations
(28 of BRCA1, 16 of BRCA2) and 48 control-cases with hysterectomies
in context of non-ovarian cancer. Fallopian tubes were formalin-fixed
and completely paraffin-embedded. Slides were immunohistochemically stained for p53, Ki67, PAX8, PAX2 and beta-catenin.
Results. The incidence of STIC was significantly increased in HGOSC
(p = 0.02; 8/42 cases; 19.06 %) compared to controls. In 4 cases additional
bordering p53-signature and in 3 cases additional SCOUT could be confirmed. Significantly increased incidence of STIC could be also demonstrated in BRCA+ adnexectomies (p = 0.03; 4/44 cases; 9.09 %; 2 BRCA1
and 2 BRCA2). STIC did not occur in controls (0/48). P53-signature without association to STIC was seen in 7 of 42 cases of HGOSC (16.67 %),
in 7 of 44 cases of BRCA+ adnexectomies (15.91 %) and in 6 of 48 controls (12.5 %). SCOUT without association to STIC or p53-signature was
found in 5 of 42 in HGOOSC (11.9 %), in 4 of 44 BRCA+ adnexectomies
(9.09 %) and in 3 of 48 controls (6.25 %). Inconspicuous tubes were found
in 22 of 42 HGOCS (52.38 %), in 29 of 44 BRCA+ (65.91 %) and in 37 of
48 control-cases (77.08 %). Furthermore the BRCA+ adnexectomies contained five serous high-grade carcinomas: 2 carcinomas of the fallopian
tube, each with accompanied STIC as well as bordering p53-siganture in
one case and 3 carcinomas of the ovary without detectable STIC.
Conclusions. Our data are consistent with the common opinion that a
part of HGOSC may arise in the fimbriated end of the fallopian tube. Especially patients with BRCA1/2 germ-line mutation are at risk of developing STIC. However this study provides evidence that not all HGOSC
can be traced back/put down to the fallopian tube.

SO-031
HLA Ligandome Analysis Reveals Immunopeptidomic
Landscape of High-Grade Serous Ovarian Carcinomas
and Potential Candidates for a Multipeptide Vaccine
H. Bösmüller*1, H. Schuster2, B. Ney1, J. Peper2, P. Wagner3, C. Beschorner1,
K. Greif1, S. Stevanovic2, F. Fend1, H.-G. Rammensee2, A. Staebler1
1University of Tuebingen, Institute of Pathology and Neuropathology,
Tuebingen, Germany, 2University of Tuebingen, Institute of
Immunology, Tuebingen, Germany, 3University of Tuebingen,
Department of Gynecology, Tuebingen, Germany

Background. Tumour infiltrating lymphocytes in high-grade serous ovarian carcinomas (OvCa) are of significant prognostic relevance. However, little is known about whether this is due to specific tumour antigens,
which are presented to intratumoral T-cells. The goal of our study was
to use HLA ligandome analysis to identify tumour-associated antigens
(TAA), and their correlation with T-cell subsets and prognosis in serous
OvCa.
Methods. HLA presented peptides were obtained by immune affinitychromatography of HLA molecules using a special protocol developed
for solid tissue analysis. Tumor-associated and overrepresented peptides
were identified by mass spectrometry and further tested in immunogenicity analysis. Finally, the combined prognostic effect of tumor infiltrating lymphocytes (TILs) and the expression of specific antigens was evaluated with immunohistochemistry in a tissue microarray of 136 cases of
high-grade serous OvCa.
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Results. The most commonly presented antigens identified in OvCa tissues were CA-125, the CA-125 ligand Mesothelin, as well as antigens with
well known immunoevasive functions like Galectin 1 and Indoleamin
(IDO). When tested by immunohistochemistry, high expression of CA125, IDO and Galectin were able to further enhance the prognostic effect
of CD3 positive TILs. In contrast, high expression of Mesothelin antagonized the prognostic effect on the T-cell response.
Conclusions. Our study demonstrates the identification of specific tumour-associated antigens from primary OvCa by HLA-ligandome analysis with mass spectrometry. The combined approach of proteomics and
immunohistochemical analysis not only allows analysing the interplay of
immune cell infiltrates and tumor antigens but is a valuable tool for the
development of a multipeptide vaccine for ovarian cancer.

SO-032
Specialized Pathology Review in Endometrial
Carcinoma Cases: Relevant for Clinical Decision
Making and Translational Research Projects
F. Grevenkamp*1, F. Kommoss1, A. Staebler2, F. Fend2, F.-A. Taran1,
D. Wallwiener1, S. Brucker1, B. Krämer1, S. Lax3, F. Kommoss4, S. Kommoss1
1University of Tuebingen, Gynecology, Tuebingen, Germany, 2University of

Tuebingen, Pathology, Tuebingen, Germany, 3Institute of Pathology, LKH
Graz West, Graz, Austria, 4synlab MVZ Pathology, Mannheim, Germany
Background. In cancer patients, the pathological diagnosis serves as an
important basis of treatment algorithms. Published data regarding results
of expert gynecopathological panel review in endometrial carcinoma are
limited, however, diagnostic discrepancies pertaining to histological typing and grading may be of clinical relevance in endometrial carcinoma patient care. Furthermore correct diagnoses may be of critical importance
for translational research projects. It was the aim of this study not only to review a large collective of endometrial carcinoma cases, but to create a homogenized tumor collective for translational research purposes.
Methods. Patients diagnosed with endometrial carcinoma who received
treatment at the Tuebingen University Womans’ hospital between 20032013 were identified. Original pathology reports were reviewed, and contributing pathologists were asked to submit original slides as well as paraffin material. Specialized panel pathology review was then performed by
three experienced pathologists (AS, SL, FK) who were blinded for patient
outcome. Additional immunohistochemistry was performed if deemed
necessary for review diagnosis. For histological typing the WHO 2014
classification was used.
Results. Of 596 cases with an original diagnosis of endometrial carcinoma, 461 cases were made available for expert pathology review by 14 German pathology departments. In 42/461 (9.1 %) a diagnostic discrepancy of
potential clinical relevance was found. In 25/47 cases diagnostic discrepancies pertained to tumor typing (n = 19) or grading (n = 6). In the remaining 17 cases a diagnosis other than endometrial carcinoma was made upon review (atypical hyperplasia, n = 11; MMMT, n = 4; leiomyosarcoma,
n = 1; high grade serous extrauterine pelvic carcinoma, n = 1). Minor discrepancies of no clinical consequence were also noted, most frequently in
the form of grade shift within the low-grade G1/G2 categories.
Conclusions. An expert gynecopathological case review reveals differences in histological typing of endometrial carcinoma if compared to routine
diagnosis and thus seems to be beneficial particularly for translational research. In a specialized clinical setting the continuous review of oncological cases by specially trained pathologists might furthermore help to provide optimal patient care.

SO-033
Prognosis of Patients with FIGO Stage I, Type I Endometrial
Adenocarcinomas is Highly Associated with L1CAM Expression
F. Kommoss*1, F. Grevenkamp1, F.-A. Taran1, B. Krämer1, D. Wallwiener1,
S. Brucker1, S. Lax2, F. Kommoss3, F. Fend4, A. Staebler4, S. Kommoss1
1University of Tuebingen, Gynecology, Tuebingen, Germany, 2Institute of

women up to 22 years (HPV 16: 28.6 %/HPV 18: 2 %/HPV 31: 6.1 %) than
in women with 23-29 years of age (45.7 %/7.9 %/22.9 %), who were not addressed by the current recommendation for HPV vaccination.
Conclusions. Consequently, we expect a continuous change of HPV type
incidences as a result of vaccination, highlighting the need to pay particular attention to the grown number of non-vaccinated HR-HPV types as
a persisting risk for development of cervical cancer.

Pathology, LKH Graz West, Graz, Austria, 3synlab MVZ Pathology, Mannheim,
Germany, 4University of Tuebingen, Pathology, Tuebingen, Germany
Background. With a 5-yr survival rates of well over 90 %, FIGO stage I,
type I endometrial carcinomas have an excellent prognosis. Nonetheless,
a small subgroup will experience tumor relapse, often with fatal progression. A recent study suggests L1CAM to be a prognostic factor that shows
clear superiority over the currently used multifactor risk score including
grade, stage and histological type. It was the aim of this study, to evaluate
these findings in a single center patient cohort study.
Methods. Patients treated for endometrial carcinoma at University Womens’ Hospital in Tuebingen, Germany between 2003-2013 were identified. Histological slides and paraffin material were retrieved, and appropriate tumor blocks were selected for immunohistochemistry after central
pathology review. Immunohistochemistry was performed using primary
L1CAM antibodies (clone L1-14.10). If more than 10 % of epithelial tumor cells showed positive immunostaining, cases were rated L1CAM positive. Survival analyses were conducted using the Kaplan-Meier method.
Results. A total of 343 cases of FIGO stage I, endometrioid adenocarcinoma was available for immunohistochemistry. L1CAM staining was
found to be positive in 41/343 (12 %) cases. 35/41 (85 %) only showed focal staining, in the remaining 6/41 (15 %) cases, diffuse staining was observed. For all FIGO stage I, type I carcinomas, 5-yr survival rates were
57 % for patients with L1CAM-positive carcinomas and 89 % for patients
with L1CAM-negative carcinomas (p < 0.002). In the G1 subgroup, 5-yr
survival rates were 57 % for patients with L1CAM-positive tumors and
91 % for patients with L1CAM-negative tumors (p = 0.002).
Conclusions. Our study was able to confirm recent findings of L1CAM
being a highly relevant prognosticator in low risk endometrial carcinoma
patients. L1CAM might help identify a subset of patients for whom adjuvant treatment strategies currently reserved for high-risk patients only might be beneficial.

SO-034
Prevalence shift of HPV types in cervical cytological
specimens in the era of HPV vaccination
A. Gaumann*1, S. Fischer1, M. Bettstetter2, C. Bank1,
M. Lessel1, A. Becher1, I. Becker3, M. Krams3, W. Jagla1
1Institute of Pathology, Kaufbeuren, Germany, 2Teilgemeinschaftspraxis
Molekularpathologie, Munich, Germany, 3Institute of Pathology,
Rosenheim, Germany

Background. The objective of our population-based cohort study was to
analyze the prevalence of 32 HPV types in 615 women with an abnormal
cytological finding.
Methods. 32 HPV types were screened by a DNA-based Chipron® assay
with abnormal cytology based on the current Munich classification system. In addition 86 patients were reevaluated after cervical conization for
HPV subtypes.
Results. In 470 women (76.4 %) a HPV infection was detected, 419 of
them (89.2 %) had an infection with at least one high risk (HR) type. HPV
16, recognized as the major culprit for cervical cancer among the HRHPV types, was found in nearly one third (33 %) of HPV positive tested participants, followed by HPV 42 (18.1 %), HPV 31 (17.7 %), HPV
51 (13.8 %), HPV 56 (10 %) and HPV 66 (8.7 %). The prevalence of HRHPV types, which can be suppressed directly (HPV 16 & 18) or possibly
via cross protection (HPV 31) after vaccination are considerably lower in

SO-035
Impact of modified 2013 ASCO/CAP Guidelines
on HER2 testing in breast cancer.
Z. Varga*, A. Noske
Institute of Surgical Pathology, University Hospital, Zurich, Switzerland
Background. The world-wide used scoring criteria, the ASCO/CAP
Guidelines for HER2 testing in breast cancer after being revised in 2008 for
the first time, underwent a second modification in October 2013. Changes
in current scoring include changes in cut-offs: 10 % strong membranous
staining for score 3 + on immunohistochemistry (previously 30 %) and allowing using the ratio of > 2 or absolute gene copy number (< 6) alone or
in combination with each other by in-situ hybridisation technology (previously > 2.2 and average copy number of > 6). We addressed the question
in this study, which impact the modified cut-offs had on overall HER2
positivity in a single institution.
Methods. We retrospectively analysed all diagnostic breast cancer cases for one year (October 2013– October 2014) at the Institute of Surgical
Pathology University Hospital Zürich. The cohort included 625 consecutive cases, which underwent double HER2 testing by immunohistochemistry (IHC) and fluorescent in situ hybridisation (FISH), using the modified 2013 ASCO/CAP guidelines. Results were compared with HER2 test
results on 1522 consecutive diagnostic breast cancer cases from two previous years (2011-2012), using the 2008 ASCO/CAP Guidelines, also tested with IHC and FISH in each case.
Results. Between October 2013-October 2014, overall HER2 positivity
was 15.5 % (98 of 625 cases were either 3 + on IHC or amplified by FISH.
79 of 625 cases (13 %) were 3 + on IHC, 96 of 625 cases (15.3 %) were
amplified by FISH. Equivocal cases were seen in 33 of 625 cases (5.3 %).
Equivocal cases were seen in 5 of 1522 cases (0.3 %). 30 of 33 equivocal cases (91 %) in 2013-2014 were score 1 + or 2 + on IHC. In 21 equivocal cases,
there was a repeated IHC/FISH testing: 5 of 21 cases (24 %) became amplified by FISH, 2 of 21 cases (12 %) were 3 + on IHC. In 2011-2012, overall HER2 positivity (IHC or FISH) was 13.7 % (210 of 1522 cases). 184 of
1522 cases (12 %) were 3 + on IHC, 181 of 1522 cases (12 %) were amplified
by FISH. Equivocal cases (n = 5) on FIDH were all 2 + on IHC.
Conclusions. Applying the modified ASCO/CAP Guidelines from 2013
resulted in an increase (1.8 %) in overall HER2 positivity rate in comparison to overall positivity rate using the 2008 ASCO/CAP guidelines.
The increased positivity rate was mainly due to more FISH positive cases
(3.2 % more than until 2013). The high rate of equivocal cases (5.3 %) did
not contribute to the increase in overall HER2 positivity, but resulted in
delay of the definitive diagnosis on HER2 status.

SO-036
Determination of ESR1, PGR, HER2 and KI67 expression
by MammaTyper® RT-qPCR kit and Prediction
of Docetaxel Benefit in the FinHer Trial
R. Wirtz*1, H. Joensuu2, U. Sahin3, S. Eidt4
1STRATIFYER Molecular Pathology GmbH, Cologne, Germany,
2University of Helsinki, Helsinki, Finland, 3BioNTech Diagnostics
GmbH, Mainz, Germany, 4Institute of Pathology at the St.
Elisabeth-Hospital Cologne-Hohenlind, Cologne, Germany
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Background. Subtyping of breast cancer by determining ER, PgR, Her2/neu, and KI67 has become an integral part of standard evaluation of
breast cancer patients1. However, assaying of ER, PgR, and Her-2/neu by
IHC carries an up to 20 % risk of erroneous results2,3. Moreover, reliable
assessment of KI67 by IHC in grade 2 breast cancer is challenging due to
high intra- and interobserver variations4,5Here we tested the clinical concordance and prognostic/predictive value of MammaTyper® determinations of ESR1, PgR, HER2, and KI67 in the FinHer trial.
Methods. Breast tumor RNA was extracted from formalin-fixed paraffinembedded (FFPE) breast tumor tissue, and candidate gene expression was
analyzed using the RNXtract® IVD and MammaTyper® IVD kits (BioNTech Diagnostics GmbH, Mainz) from 791 patients who participated in
the FinHer trial. RT-qPCR was performed. The resulting mRNA expression data results were compared with IHC or chromogenic in situ hybridization (for HER2) results. The associations between the candidate gene
mRNA expression and distant disease-free survival (DDFS) and overall
survival (OS) were assessed using the log-rank test.
Results. ESR1, PGR, HER2, and KI67 mRNA levels exhibited good concordance rate of the mRNA assay and the clinical assay (92 % for ESR1,
92 % for HER2, 83 % for PGR, and 75 % for KI67 RNA). Using predefined
cut-off values for ESR1, PGR, and KI67, the mRNA levels were prognostic for DDFS (p = 0.002, p = 0.005, and p = 0.0005) and OS (p < 0.0001,
p = 0.0001, and p = 0.0024, respectively), whereas HER2 mRNA expression was not (p = 0.17 and 0.11, respectively), in this cohort where patients were randomly assigned to receive trastuzumab. Luminal A tumors
had significantly better overall and distant disease-free survival than those
with Luminal B, HER2-positive or Triple Negative cancer. Interestingly,
overall survival of patients with Luminal B tumor was significantly better
with Doce-FEC than with Vino-FEC (HR 0,241; p = 0,004), while there
was no significant difference between these treatments in the other molecular subtypes. Subtyping by IHC was not predictive for Docetaxel Benefit.
Conclusions. Determination of breast cancer ESR1, PGR, HER2, and KI67
mRNA is highly concordant with clinical assays. This preplanned retrospective analysis demonstrates that the MammaTyper® assay distinguishes
molecular subtypes with markedly different outcomes. Benefit from adjuvant Docetaxel over vinorelbine was restricted to Luminal B tumors. Subtyping by IHC was not predictive for chemotherapy efficacy.

Gemeinsame Veranstaltung von DGZ
und AG Pneumopathologie
SO-038
Cytological diagnostics in pulmonary infectious diseases
D. Theegarten*
Institute of Pathology, University Hospital, University
of Duisburg-Essen, Essen, Germany
Background. Diagnostic methods in infectious diseases are the domain
of microbiology. But cytology can be of importance in selected cases. All
cytological methods used in pulmonology as brush cytology, bronchoalveolar lavage (BAL), and other aspiration technologies (possibly CT- or
endobronchial ultrasound guided) directed at the bronchial system, affected lung tissue, lymph nodes or the thoracic cavity are possible ways to
diagnose lung infections. Specimens or swabs for microbiological investigations should be taken simultaneously. Special stains have to be used
additionally according to the suspected agents (Ziehl-Neelsen-, Grocott
stain). Fluorescence in situ hybridization (FISH) and Polymerase chain
reaction (PCR) can be done if available. In suspected cases cytology gives
at first information of the type of inflammation, which is mainly acute,
chronic or granulomatous. Secondly agents can be detected more or less
precisely. Bacteria can be separated in coccoid or rod shape. They form
chain or cluster like aggregates. Using the Ziehl-Neelsen stain Mycobacteria, Nocardia and some protozoa are visible. Silver stains allow the de-
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tection of different fungi or protozoa. Pneumocystis infections can be diagnosed easily in the BAL. FISH or PCR can approve the suspected agent,
especially in cases of tuberculosis. Cytological methods are therefore useful tools in pulmonary infections.

SO-040
Human bocavirus infection induces cytokine
expression associated with lung fibrosis
V. Eichhorn1, S. Khalfaoui1, M. Pieper1, C. Karagiannidis1,
W. Windisch1, M. Brockmann2, O. Schildgen2, V. Schildgen*2
1Kliniken der Stadt Köln gGmbH, Klinikum der Privaten Universität Witten/
Herdecke mit Sitz in Köln, Lung Clinics, Cologne, Germany, 2Kliniken
der Stadt Köln gGmbH, Klinikum der Privaten Universität Witten/
Herdecke mit Sitz in Köln, Institut für Pathologie, Cologne, Germany

Background. Since the discovery of human bocavirus in 2005 there is an
increasing likelihood that the virus is associated with mild to severe respiratory disease and may contribute to chronic lung diseases by persisting in the infected host. In the present study the question was addressed
if HBoV-infections could contribute to lung fibrosis as suggested by previously published clinical observations [1].
Methods. In a retrospective approach the expression of 80 cytokines in
19 HBoV positive bronchoalveolar lavages (BALs) and 11 HBoV-negative
BALs was determined by semi-quantitative Western spot blot analyses. All
samples were tested for respiratory pathogens and facultative lung-damaging viruses by the Respifinder Assay and the Meningofinder plus Assay
(Pathofinder, Maastricht, The Netherlands).
Results. Although a large proportion of cytokines were regulated independent of the HBoV status, several cytokines associated with lung fibrosis were clearly upregulated in the HBoV-positive patient cohort. These
cytokines include LIF, IL-1 beta, IP-10, TARC, VEGF, BDNF, TNF-alpha
and TNF-beta which were confirmed by a pilot experiment in the CuFi-8
air-liquid-interface culture. As an additional indicator for fibrotic processes [2], the ratio of TARC to IP10 was calculated. As expected the ratio
was elevated in HBoV positive patients versus the HBoV negative control
group (HBoV neg: ratio 0.17, HBoV pos: ratio 1.1). Both, the expression
of cytokines and the TARC to IP10 ration were confirmed by a pilot experiment in the CuFi-8 air-liquid-interface culture.
Conclusions. This study shows that in adult patients with HBoV-DNA
present in the BAL the development of airway remodelling up to lung fibrosis might be triggered by HBoV induced cytokine expression. Consequently it appears likely that HBoV might be associated with the development of lung fibrosis and even cancers.

References
1. Windisch W, Schildgen V, Malecki M, Lenz J, Brockmann M, Karagiannidis C, Schildgen O (2013) Detection of HBoV DNA in idiopathic lung fibrosis, Cologne, Germany.
J Clin Virol 58:325–327
2. Kishi M, Miyazaki Y, Jinta T, Furusawa H, Ohtani Y, Inase N, Yoshizawa Y (2008) Pathogenesis of cBFL in common with IPF? Correlation of IP-10/TARC ratio with histological patterns. Thorax 63:810–816

SO-041
Quantitative PCR detects occult Pneumocystis jirovecii infections
A. Prickartz1, J. Lüsebrink2, O. Schildgen2, V. Schildgen2,
W. Windisch1, M. Brockmann*2
1Kliniken der Stadt Köln gGmbH, Klinikum der Privaten Universität Witten/
Herdecke mit Sitz in Köln, Lung Clinics, Cologne, Germany, 2Kliniken
der Stadt Köln gGmbH, Klinikum der Privaten Universität Witten/
Herdecke mit Sitz in Köln, Institut für Pathologie, Cologne, Germany

Background. Pneumocystis jirovecii remains a major pathogen of serious airway infection and life threatening pneumonia. Moreover, asymp-

tomatic P. jirovecii colonisation with low number of fungal particles occurs frequently. These sensitive detections are hardly to interpret and remain a major challenge, since there is no distinct boarder between colonisation and infection.
Methods. Between 10/2012 and 4/2014 we received 976 BAL of which in
533 case molecular testing for P. jirovecii was requested. In addition, in
this cohort, a retrospective analysis identified patients with a qPCR detection of P. jirovecii between and following antibiotic therapy in response to
the laboratory detection of the pathogen.
Results. In total 533 of 976 BAL (54.6 %) were tested for P. jirovecii; of
those, a PCR-positive test result was obtained in 129 BAL (13.2 %). In
the cohort of P. jirovecii positive patients 75 were male (58 %, median
age 62 y, mean age 58.63 y), 54 were female (42 %, median age 62.5 y,
mean age 60.89 y)., In 38 (29 %) patients a lymphocytosis (> /= 10 % lymphocytes) was observed, neutrophilia (> /= 10 % neutrophilic granulocates) was observed in 71 (55 %) patients on differential cytopathological investigation. We identified 30 patients with non-acute P. jirovecii
colonisation suspected to suffer from infection with the pathogen. All of
these 30 patients suffered from chronic cough and recurrent pulmonary
infections. The average copy number of the mitochondrial mtLSU was
1.51 × 108 (2.2 × 102 ×2.11& 109) per ml BAL. Elevated levels of LDH were
observed in 50 % (n = 15) of patients (mean: 297 U/l; range: 158-672, reference < 250), CRP was elevated in 53 % (n = 16) (mean: 44.8 mg/l, range:
< 3-285, reference: < 5) and correlated with LDH. Only few patients displayed radiological signs of P. jirovecii infection, but all patients showed
recovery during antibiotic therapy.
Conclusions. qPCR from BAL has the power to detect clinically relevant
infections that are less severe than pneumonia. The fact that all patients
displayed recovery from their clinical symptoms gives raise to the hypothesis that P. jirovecii infections may also occur in immunocompetent patients producing milder symptoms such as chronic cough and signs of respiratory infection in addition to mild laboratory alterations. In all cases with P. jirovecii detection the cytopathological and molecular investigation directed the therapy and exceeded a pure microbiological analysis.

SO-042
Prognostic Impact and Clinicopathological Correlations of
the Cribriform Pattern in Pulmonary Adenocarcinoma
A. Warth*1, T. Muley2, C. Kossakowski1, A. Stenzinger1,
H. Dienemann2, P. Schirmacher1, W. Weichert1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Thoracic Hospital Heidelberg, Heidelberg, Germany

Background. Recently, a novel classification of pulmonary adenocarcinoma (ADC) distinguishing five distinct clinically relevant growth pattern
has been established by the IASLC/ATS/ERS. However, there is mounting evidence that an additional cribriform pattern is of relevance since it
associates with a distinct clinical behavior.
Methods. We evaluated the predominant growth pattern of 674 surgically resected ADC as recommended by the IASLC/ATS/ERS including the
cribriform pattern as a novel sixth pattern category. The predominant pattern type was correlated with clinical, molecular and survival data.
Results. While cribriform predominant ADC (cpADC) was rare (4.2 % of
all cases) minor cribriform components were frequently observed (28.6 %
of all cases). cpADC showed the second highest proliferative capacity of
all patterns, no somatic mutations in the EGF-receptor (p = 0.001) and
a high rate of KRAS mutations. Overall survival (OS) of patients with
cpADC (mean OS: 62.7 months) ranged in between survival times of patients with acinar (mean OS: 71.3 months) and solid predominant ADC
(mean OS: 54.5 months). However, cpADC was associated with the worst
disease free survival (DFS) of all patterns (mean DFS: 36.9 months). Both
associations were confirmed by multivariate survival analysis under inclusion of pattern and stage (p = 0.005 for both OS and DFS). Hazard ratios

for tumors with predominant cribriform growth patterns were 1.68 for OS
and 3.18 for DFS with lepidic predominant ADC set as reference (HR: 1).
Conclusions. Our data support the introduction of cpADC as a novel pattern category into the current IASLC/ATS/ERS classification of pulmonary adenocarcinoma.

AG Kinder- und Fetalpathologie I
SO-043
On the stagnation of the number of stillbirths in Germany
A. Müller*1, J. Hübner2, P. Bartmann3, U. Gembruch2
1Center of Pediatric Pathology and Pathology, University
Hospital, Bonn, Germany, 2Department of Obstetrics and Prenatal
Medicine, University Hospital, Bonn, Germany, 3Department
of Neonatology, University Hospital, Bonn, Germany

Background. In recent years the decline of stillbirths in Germany has
stopped. Reasons are unclear especially as the examination of stillbirths
and placentas as well as data documentation is not well defined. The present study aims to analyse the current data documentation as well as the examination practice of stillbirths so that possible stillbirth preventing strategies can be developed.
Methods. Searches in the international peer-reviewed literature, retrospective data collection of 168 stillbirths in 8 hospitals in the area of Bonn
with subsequent statistical evaluation (descriptive statistics, t-test and binominal test) were performed.
Results. Reviewing the data considerable deficits in data documentation,
interdisciplinary communication and postmortal examination became
obvious. In only 51.8 % (87/168) of the cases a certain or uncertain cause
of death had been diagnosed (42.3 % placental, 1.2 % foetal, 3.6 % chromosomal, 4.8 % umbilical cord abnormalities). In nearly one third of the
cases (29.2 %) severe foetal growth restriction (< 5th percentile) was observed; 45 % (22/49) of them died at the age of more than 36 + 0 weeks
of gestation.
Conclusions. Up to now the reasons for most stillbirths remain unclear.
Therefore, the first step to reduce the rate of stillbirths in Germany should
be a better identification of the causes of foetal intrauterine death. This
could be achieved by improved data collection on the basis of an interdisciplinary case report form as well as an algorithm for standardised postmortal management including standardized postmortems and a sound
placenta diagnostic.

SO-044
Morphology and pathology of the early placenta
B. Gürtl-Lackner*
Medical University of Graz, Institute of Pathology, Graz, Austria
Background. Characterisation and exact morphological assessment of
the placenta of the first trimester is very important in order to identify
the various reasons for early abortions. In addition it is crucial to identify molar pregnancies even in early stages in order to enable proper patients’ follow up.
Methods. Accurate macroscopic morphological assessment is relevant
to identify abnormalities of the gestational sack and for proper sampling.
Results. Routine examination of H&E sections of formalin-fixed, paraffin-embedded samples provides information about the development of
the placenta, possible inflammatory and other pathological processes and
might indicate molar pregnancy. Further investigations can be prompted if necessary.
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Conclusions. Accurate macroscopic and histological assessment of placentas of early gestational age can lead to the identification of different
causes of abortion.

SO-045
Immunological and clinical aspects of placental
lesions in the feto-maternal interface
H. Feist*1, K. Hussein2
1Department of Pathology, Diakonissenkrankenhaus
Flensburg, Flensburg, Germany, 2Institute of Pathology,
Hannover Medical School, Hannover, Germany

Background. Maternal floor infarction/massive perivillous fibrin deposition (MFI/MFD) and chronic histiocytic intervillositis (CHIV) are rare
placental lesions which manifest in all trimesters and can result in intrauterine growth restriction (IUGR), intrauterine fetal death (IUFD) and recurrent miscarriage. “Villitis of unknown etiology” (VUE) typically manifests in the third trimester and is a relatively common lesion associated with IUGR and adverse outcome in children. The cause of these lesions which have an elevated recurrence risk in following pregnancies is
thought to be pathological immunotolerance/rejection reaction in the feto-maternal interface.
Methods. Diagnostic specimens from routine morphological investigations of placentas from two hospitals with experienced obstetric departments and perinatal care units were analyzed over seven years. The expression profiles of inflammation- and angiogenesis-associated genes in
a series of 5 CHIV cases were analyzed.
Results. MFI/MFD and CHIV as rare lesions sometimes show association
with in vitro fertilization (IVF), recurrent miscarriage and autoimmune
diseases e. g. antiphospholipid syndrome. In the gene expression analysis of CHIV cases angiogenesis-associated factors were not deregulated.
There was no striking up-regulation of cytokines. VUE is often associated with IUGR and low placental weight. In some cases association with fetal thrombotic vasculopathy and autoimmune disorders could be found.
Conclusions. In our investigations the placental lesions MFI/MFD, CHIV
and VUE occur rarely and can result in recurrent miscarriage, IUGR, and
IUFD. The lesions are defined morphologically and the etiology is unknown, but the high recurrence risk and the frequent coincidental finding of IVF and autoimmune diseases favour a pathologic immune reaction in the feto-maternal interface. Anamnestic data are essential for interpretation of these lesions and for assuming the prognosis in following pregnancies.

SO-046
Expression of p53 in placentas of
pre-eclampsia patients and smokers
T. Hager*1, H.A. Schneider2, U. Gembruch3, J. Schmitz4, R. Fimmers5, A.M. Müller2
1Institute of Pathology, University Hospital, University of Duisburg-Essen,
Essen, Germany, 2Department of Pediatric Pathology, University
Clinic Bonn, Bonn, Germany, 3Department of Obstetrics and Prenatal
Medicine, University Clinic Bonn, Bonn, Germany, 4Institute of
Pathology, Grevenbroich, Germany, 5Institute for Medical Biometry,
Informatics, and Epidemiology, University of Bonn, Bonn, Germany

Background. Human trophoblast, similarly to malignant tumors, is associated with strong proliferation and invasive growth. Studies with rhesus
monkeys showed a functional role of p53 within homeostasis. According to literature, under condition of preeclampsia and smoking, apoptotic behavior is enhanced although results were indecisive. Therefore, goal
of this study was to analyze p53 expression at different gestational stages
under those conditions.
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Methods. p53-expression was examined in trophoblast cells and syncytiotrophoblasts of placentas from pre-eclamptic patients (n = 43) and smokers (n = 45). The results were compared with those in placentas of a control
group of healthy women (n = 33) at gestational ages from 9 to 43 weeks.
The p53 expression was determined immunohistochemically.
Results. Trophoblastic p53-expression was significantly elevated in the
preeclampsia group and tendentially in the smoker-group. Within the
trophoblast epithelium P53-expression showed no villi associated differences within all groups.
Conclusions. The significantly elevated p53 expression in trophoblast epithelium in preeclamptic patients and tendentially elevated expression in
smokers) correlates with hypoxia-induced increased apoptosis in preeclampsia. It has to be hypothesized that increased p53 expression could
have influences on reducing trophoblast proliferation and lead to nutritive
placental dysfunction. An increased p53-expression in smokers could be
associated with negative effects on fetal and placental growth and placental function. In this context – due to the essential role of SENP2 protease
for trophoblastic p53 regulation and of the SENP2-Mdm2-p53-signal way
for trophoblast development – the correlation of an increased p53 expression and trophoblast proliferation has been discussed.

SO-047
Virus infection in the placenta
G. Turowski*1, H. Rollag2, B. Roald1
1Oslo University Hospital (OUS), Department of pathology, Center for
pediatric and pregnancy related pathology, Faculty of Medicine, University
Oslo (UIO), Oslo, Norway, 2Oslo University Hospital (OUS), Microbiology,
section for Virology, Faculty of Medicine, University Oslo (UIO), Oslo, Norway

Background. Depending on gestational age, viral infections in pregnancy are known to cause fetal malformation, growth restriction and even fetal death. In amniotic fluid, adenovirus is detected in 60 % of pregnancies with non-immune fetal hydrops, and 30 % of pregnancies with fetal
growth restriction (FGR) and oligohydramnion. Little is reported on the
morphological and/or immunohistochemical changes in the placentas, infected with commonly occurring viruses in Northern Europe. The aim of
this study was to characterize primary morphological changes and specific immunohistochemical reaction in placenta relevant cells after infection
with adenovirus and enterovirus, and to explore their possible role in diagnostic placental examination.
Methods. Cell cultures of placenta relevant cells, including human first
trimester trophoblasts HTR8/SVneo, primary human umbilical vein endothelial cells (HUVEC), and primary human embryonic fibroblasts were
examined following infection with adenovirus and enterovirus. Morphology in routine stains and virus specific immunostains were studied four,
eight, 24, 48, 72 hours after and prior to infection.
Results. Some nuclear enlargement was the main finding in virus infected cells. In adenovirus infected cells, nuclear granulation was visible after eight hours in endothelial cells and trophoblasts, and after 48 hours
in fibroblasts. Trophoblasts infected with enterovirus showed no definitive nuclear enlargement. Immunostain with antibody against all adenovirus subtypes showed positive reaction after eight hours in fibroblasts, after 24 hours in endothelial cells, and as a weak reaction after 72 hours in
trophoblasts. Immunostaining against enterovirus coxsackie B2 was positive after four hours in fibroblasts and endothelial cells, and after eight
hours in trophoblasts.
Conclusions. The diagnostic value of cellular morphological changes in
routine stains alone is limited. Nuclear enlargement may possibly give a
hint of virus infection, but specific immunostaining is necessary for verification of active replicating viruses.

SO-048
Etiology and Pathogenesis of intrauterine
originated intestinal lesions

SO-050
Pectus excavatum vs Pectus carinatum: Do they
really have the same pathophysiology?

S. Haen*

C. Brochhausen*, A. Mamilos, M.C. Verez Sola, C.J. Kirkpatrick

Institute of Pathology and Neuropathology,
University Hospital, Tübingen, Germany

Institute of Pathology, REPAIRlab, Mainz, Germany

Background. Among others, intestinal lesions as seen in newborn commonly comprise necrotising enterocolitis (NEC), focal intestinal perforation (FIP) and ileus of different etiology (meconiumileus, volvulus). These
diseases manifest with an acute abdomen requiring immediate treatment
and associated with a high mortality and frequent persistent late complications (e.g. short bowel syndrome). Hence, early and accurate diagnosis, as well as immediate treatment (surgical or conservative) are crucial.
Methods. We here present 10 cases with abdominal diseases diagnosed
prenatally or at different time points postpartal, as well as one case of unexpected intrauterine death occurring shortly before primary caesarean.
Histopathology evaluation was performed on surgical preparation specimens and/or upon autopsy.
Results. In all cases, histological changes appeared older than the age of
the children at operation or autopsy. Hence, the underlying diseases already manifested prenatally. Our analysis focused on both diagnosis and
pathophysiology of intrauterine abdominal diseases leading to the respective clinical manifestations.
Conclusions. This presentation will provide the systematic differential diagnosis of intrauterine abdominal changes, as well as guidelines for pathologists and clinicians for early detection of these diseases. Thus, immediate diagnosis and treatment of these diseases can result in accurate
therapeutic algorithms and improve the prognosis of affected children.

SO-049
Expression of Caldesmon, CD56, Desmin, MyoD1
and Sarcomeric Actin in Fetal Muscles
I. Haas*1, A. MüllerUn1, R. Fimmers2, J. Schmitz3
1Universitiy Clinic Bonn, Center of Pediatric Pathology and Pathology,
MVZ, Venusberg, Bonn, Germany, 2University Clinic Bonn, Institute
for Medical Biometry, Informatics and Epidemiology, Bonn, Germany,
3Institute of Pathology, University Hospital, Bonn, Germany

Background. Protein expression is important in tumor diagnostic as it
corresponds- depending on their grade of differentiation – to embryonal resp. fetal stages of development. To correlate tumor differentiation
with developmental stages their expression in embryonic and fetal tissue
has to be known first.
Methods. The expression of caldesmon, CD56, desmin, myoD1 and sarcomeric actin was immunohistochemically studied in cardiac, smooth
and skeletal muscles of 280 fetuses (11th – 42nd gestational week (gw))
and computer assisted analysed.
Results. Caldesmon expression was strong, decreasing in smooth muscles
with ongoing pregnancy and was weak in skeletal and cardiac muscles, increasing in skeletal muscles but decreasing in cardiac muscles over gestation. CD 56-expression was strong in smooth muscles and medium strong
in skeletal and cardiac muscles, decreasing in all muscles types over gw. Desmin expression was very strong in all muscles types, decreasing significantly
during pregnancy in smooth muscles. MyoD1 expression was weak in cardiac and smooth muscles. Only the skeletal myoblasts of the 11th and 12th
gestational week showed a specific nuclear staining. Sarcomeric actin expression was strong in cardiac and skeletal muscles but very weak in smooth
muscles. Increasing expression was seen in smooth and skeletal muscles.
Conclusions. Analysis of an up to now unusual representative sample of
human fetal muscles demonstrates an expression pattern of caldesmon,
CD56, desmin, myoD1 and sarcomeric actin varying over gestation and
according to muscle type.

Background. Pectus Carinatum and Pectus Excavatum are the most common chest wall deformations. Until today it is believed, that both of these
deformities have the same pathophysiology. According the literature the
main pathogenetic reason is the hyperproliferation of the sternocostal cartilage on the sternocostal joints. This hyperproliferation causes mechanical forces, which make the sternal wall to clap inwardly (Excavatum) or
outwardly (Carinatum). For this reason Pectus carinatum and Pectus excavatum are to be held as the same “disease” with different phenotype.
Methods. Costal cartilage from Pectus Excavatum (PE) (n = 10) and Pectus carinatum (PC) (n = 10) were analysed histologically by help of haematoxylin eosin staining and alcian blue staining. Quantitative analysis regarding cell number, shape (round, vacuolized or fibroblastoid) and their
orientation as well as cell matrix composition were performed and statistically analysed by us of T-test. One specimen from PE and From PC were
analysed by transmission electron microscopy.
Results. In PC a significantly higher total number of cells, significantly higher number of vacuolized cells and cell groups were seen. Interestingly a characteristic distribution of extracellular matric components
could be see in both entities: Whereas in cartilage from PE a mostly deep
blue staining of alcian could be detected with only network-like pale areas within greater distance of cells, in cartilage from PC only a deep blue
hallow could be seen directly around the chondrocytes whereas the main
area of the extracellular matrix was pale as a sign for less extend of proteoglycanes. The electron microscopical pictures revealed crystalline intracellular inclusions in the chondrocytes, missing of the striative fibrillar
architecture of collagen and a thickening by the most fibres, a loss of proteoglycan granules. Surprisingly there was no cartilage proliferation to be
seen. By Pectus excavatum.
Conclusions. Our findings underlines the hypothesis that PE and PC followed at least different pathophysiological processes. The pathophysiology seemed not allone been based on mechanical force properties, but is
more a metabolism dysfunction. Actually we are analyzing multiple tissue samples, so that we can confirm our hypothesis.

SO-051
Autosomal-recessive osteogenesis imperfecta due
to COL1A2- and PPIB-gene mutations. Infantile and
fetal phenotypes and diagnostic pitfalls
K. Schoner*1, J. Behunova2, C. Bergmann3, S. Morlot4, O. Brandau2, H. Rehder2
1Institute of Pathology, Fetal pathology, University of Giessen
and Marburg, Philipps-University Marburg, Marburg, Germany,
2Institute of Medical Genetics, Medical Faculty, Vienna, Austria,
3Bioscientia MVZ Ingelheim, Ingelheim, Germany, 4Institute of
Human Genetics, Hannover Medical School, Hannover, Germany

Background. Osteogenesis imperfecta (OI) is a heterogeneous group of
connective tissue disorders mainly affecting the bones. It is characterized
by under mineralisation, fragility and bowing of bones due to deficient
collagen type 1 and thus osteoid formation. OI has long been considered
to be of solely autosomal-dominant inheritance, caused by new mutations
in the COL1A1 or COL1A2 genes in 90 % of the cases. Affected sibs were
attributed to parental gonadal mosaicism. A former classification based
on clinical features divided OI into 4 subgroups. Meanwhile the classification has been extended to 15 OI-subgroups in correlation to 11 other genes found to be involved in OI by mostly recessive mutations as e.g.
the PPIB gene. 5-10 % of all cases are now regarded autosomal-recessive.
These concern the OI types VI to XV.
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Methods. Genetic counselling, fetal autopsies, clinical and molecular
analyses were performed in 2 OI-families according to standard procedures.
Results. Family 1 concerned a 5-year-old boy with clinical findings of OI
type III-IV and molecular finding of a homozygote p.Gly322Ser mutation (c.964G > A) in the COL1A2-gene. This mutation had been described
before only in heterozygous form to cause OI type-I. However both parents (first cousins) carrying the heterozygous COL1A2-mutation seemed
to be unaffected and one fracture each in infancy was assigned to sports
accidents. The clinical features of the boy, carrying both parental mutations, were more severe. He showed short stature, blue sclera, bowed
limbs due to multiple fractures and dentinogenesis imperfecta. In family 2 a 10-year-old daughter was diagnosed to have OI but was tested negative for a COL1A1/2 gene mutation. Two interrupted fetuses of 23 and
16 gest. weeks (gw) showed arthrogryposis, lung hypoplasia and osteopenia interpreted as inactivation atrophy. This led to our diagnosis of 'Fetal akinesia deformation sequence (FADS or Pena Shokeir type1 phenotype)’ at fetal autopsy. After NGS a homozygous mutation p.Asp125Val
(c.374A > T) of the PPIB gene was found in the daughter. It is responsible
for OI type IX. It was later proven also in the fetuses and in heterozygous
form in both unaffected consanguineous parents. Two last born twin fetuses terminated at 18 gw again showed FADS. The result of PPIB mutation analysis is pending.
Conclusions. Diagnosis of OI requires careful clinical, radiological and
post mortem documentations and experience in fetal manifestations of
genetic disorders to enable goal directed mutation analyses.

SO-052
Retinoblastoma or intraocular Medulloepithelioma?
E. Jüttner*, I. Leuschner
Department of Paediatric Pathology, Paediatric
Tumor Registry, Kiel, Germany
Background. Retinoblastoma and intraocular medulloepithelioma are rare entities but still the two most common primary intraocular tumours
of childhood.
Methods. This case report, featuring a tumour of a 6-year-old child,
shows the diagnostic challenges that those two tumor entities present, especially in the face of insufficient clinical data. The retinoblastoma morphology as well as the different types of intraocular medulloepithelioma
are presented and compared to the given case.
Results. Morphology and anatomical location allow the classification of
the given tumour as a malignant intraocular medulloepithelioma.
Conclusions. In spite of morphological and clinical similarities the two tumour entities can be differentiated if the tumour is sampled adequately.

AG Knochen-, Gelenk- und Weichgewebspathologie
SO-053
Chordoma cell lines respond uniformly to pharmacological
inhibition of the CDK4/CDK6 pathway. Presentation
of 6 new chordoma cell lines and definition of a
potential responder type profile of chordomas
A. von Witzleben*1, L.T. Goerttler1, R. Marienfeld1, A. Lechel2,
M. Kornmann3, R. Mayer-Steinacker4, A. von Baer5, M. Schultheiss5,
A. Flanagan6, P. Möller1, S. Brüderlein1, T.F.E. Barth1
1Institute of Pathology, Ulm, Germany, 2Department of Internal Medicine

I, Ulm, Germany, 3Department of General and Visceral Surgery, Ulm,
Germany, 4Department of Internal Medicine III, University of Ulm, Ulm,
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Germany, 5Department of Trauma Surgery, Ulm, Germany, 6Institute
of Pathology, University College London, London, United Kingdom
Background. Chordomas are rare tumors arising in the vertebral bodies and at the base of the skull. Due to their slow growth therapeutic options are limited. Current standard treatment is surgery in combination
with radiotherapy. There is a need for new chordomas cell lines to identify new target structures in order to empower further test phases for targeted therapy.
Methods. We established eight chordoma cell lines with characteristic
cytology, genomics, mRNA- and protein profiles and used these lines as
models for analyzing the CDK4/6 pathway. We performed inhibition studies with the specific CDK4/6 inhibitor Palbociclib. We analyzed our chordoma tissue bank of 43 patients in order to identify potential responders.
Results. On genomic, mRNA, and protein expression grounds the new
cell lines proved to represent true chordoma cell lines. The CDK4/6 and
Rb pathway is active due to absence of p16 protein in all cell lines, and Palbociclib efficiently inhibited tumor growth in vitro. We identified a potential Palbociclib responder vs non-responder phenotype established by
data of the response of the cell lines to Palbociclib.
Conclusions. In conclusion, our novel chordoma cell lines are valuable
tools for further in vitro analysis of this disease. Palbociclib inhibits the
proliferation of chordoma in vitro. Immunohistochemical analysis of expression of CDK4/6/pRb (S 780) defines a potential responder status of
chordoma patients to Palbociclib in 36/41 (87 %) chordoma samples and
defines these molecules as biomarkers for potential therapy strategies in
the future.

SO-054
Investigation of neutrophilic proteins/peptides
in periprosthetic tissue by matrix-assisted laser
desorption/ionization (MALDI) imaging
R. Casadonte*1, M. Kriegsmann2, M. Otto1, 3, 4, S.-O. Deininger5,
S. Gravius6, T. Randau6, J. Kriegsmann3, 4
1Proteopath GmbH, Trier, Germany, 2Institute of Pathology, University

Hospital, Heidelberg, Germany, 3Institute of Molecular Pathology, Trier,
Germany, 4Center for Histology, Cytology and Molecular Diagnostics,
Trier, Germany, 5Bruker Daltonik GmbH, Bremen, Germany, 6Department
of Orthopedics and Joint surgery/University Bonn, Bonn, Germany
Background. The diagnosis of infections in patients with arthritis and/or
in joint prostheses requires interdisciplinary cooperation and the application of up-to-date methods. Histological evaluation of the synovial membrane is made by counting neutrophils per area of tissue, giving a highly
imprecise and unsatisfactory diagnosis. Because of the low sensitivity of
histochemical methods, molecular approaches increases the diagnostic accuracy in the differential diagnosis of granulomatous synovitis, especially in mycobacterial infections, allowing the detection of bacterial DNA or
RNA in synovial fluid or tissues [1]. Proteomic methods could increment
the methodological spectrum for the diagnosis of infections. Aim of this
study is to establish a MALDI imaging method that can be applied to the
routine investigation for screening prosthesis lesions.
Methods. Periprosthetic FFPE tissue samples containing a very high
number of neutrophils were on-tissue digested with trypsin (0.1 μg/μL),
and sprayed with a matrix solution for MALDI analysis. MALDI spectra
were exported from regions with high number of neutrophils and statistically compared with spectra collected from areas containing a low number of neutrophils using ClinProTools (Bruker Daltonik) and SCiLS Lab
(SCiLS GmbH) software.
Results. Several signal peptides with high intensity were mainly detected in tissue regions with a high amount of neutrophils. Among those signals, m/z 788.405 was detected as predictive peptides for calgranulin C
(S 100-A12), m/z 660.273 for annexin-A1, m/z 944.533 for histone H2 A,
and m/z 1349.621 for calgizzarin (S 100-A11). The co-localized masses

resembled the area with high number of neutrophils showed in the histochemical image.
Conclusions. We previously detected neutrophil enzymes including granzymes and members of the S 100-protein group on fresh-frozen inflamed
synovial tissues [2]. Here we have applied MALDI IMS on FFPE tissues
that generated a proteomic pattern distinguishing patients with highgrade from low-grade synovitis. Furthermore, identification of the peptides is urgently required to provide a reliable diagnostic test.

SO-056
The detection of the H3F3 A gene mutation is
characteristic for giant cell tumors of the bone and is
present in the giant cell tumor cell line U-GCT-1

References

Background. The giant cell tumor of bone (GCTB) is a benign but locally aggressive osteolytic tumor preferentially growing at the ends of long
bones. Histological diagnosis can be challenging since various giant cell
containing lesions (e.g. aneurysmal bone cysts) may have overlapping
morphological features. GCTB are characterized by a characteristic mutation of the H3F3 A gene in up to 90 % (Flanagan et al., Nature Genetics
45, 1479–1482 (2013)).
Methods. We have established the first cell line worldwide from a giant cell tumor of the bone. The cell line was characterized addressing the
growth characteristics and cell cycle behavior including the methylation
status, as well as immunocytochemical and epigenetic features. Furthermore, a collection of giant cell lesions of the bone (n = 31) including GCTB
and morphological similar lesions such as aneurysmal bone cysts and giant cell sarcoma of the bone were scanned for the driver mutation in the
H3F3 A gene by PCR and Sanger sequencing.
Results. U-GCT-1 harbours the mutation in H3F3 A and is characterized
by an extremely low overall methylation which is reversible upon treatment with methyl group donors (e.g., SAM). The line synthesizes RANK
ligand in high amounts as shown by ELISA. Cytochemical stainings of the
cell line revealed neo-synthesized neoplastic osteoid. So far we could detect the H3F3 A mutation in eleven giant cell tumors of the bone from 21
giant cell containing lesions yet analyzed.
Conclusions. The histone H3 mutation H3F3 A in GCTB is likely to be
linked to the global hypomethylation observed in U-GCT-1, as has been
described for glioblastomas in children (Lewis et al., Science. 2013 May
17; 340(6134): 857–861). The detection of the mutation is a valuable tool
in the differential diagnosis of giant cell lesions of the bone.
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2.

Kriegsmann J (2014) Molecular pathological diagnostics of infections in orthopedic pathology, Pathologe
Kriegsmann M (2012) MALDI MS imaging as a powerful tool for investigating synovial tissue, Scand J Rheumatol

SO-055
MET high level amplification is a potential therapeutic
target in undifferentiated pleomorphic sarcomas
K. Schmitz*1, E. Wardelmann2, J. Rüschoff3, H.-U. Schildhaus1
1Institute of Pathology, University Medical Center, Goettingen, Germany,
2Gerhard-Domagk-Institute of Pathology, University Hospital Muenster,
Muenster, Germany, 3Institute of Pathology Nordhessen, Kassel, Germany

Background. Undifferentiated pleomorphic sarcomas (UPS) are rare tumors with an often poor prognosis and therapeutic options are limited.
Regarding precision medicine there are only little preclinical and clinical
data for UPS. The receptor tyrosine kinase MET is one potential therapeutic target.
Methods. 36 UPS were analyzed by MET fluorescence in situ hybridization (FISH). MET evaluation criteria were i) high-level amplification:
MET/CEN7 ratio ≥ 2.0 or average MET gene copy number per cell of ≥ 6.0
or ≥ 10 % of tumor cells containing ≥ 15 MET signals; ii) intermediate-level copy number gain: ≥ 50 % of cells containing ≥ 5 MET signals; iii) lowlevel copy number gain: ≥ 40 % of tumor cells showing ≥ 4 MET signals;
iv) all other tumors were classified as negative.
Results. Two UPS fulfilled the criteria for high level amplification of MET.
One UPS reached an intermediate and three UPS a low level copy number gain of MET. The FISH analyses were performed on a TMA with two
cores for each tumor, core diameter was 1 mm. To verify the distribution
pattern and to check if there was a certain level of heterogeneity of MET
signals a subset of ten UPS present on the TMA was reevaluated on conventional slides. Heterogeneity was defines as 5-50 % of tumor cells being FISH positive. Both high level amplified UPS showed a homogeneous
high level amplification as seen in the TMA cores. The intermediate level copy number gain primary seen in one UPS was only seen in a focal area in the tumor area from where the TMA cores were taken. All three low
level tumors were homogenously low level in the reevaluation. Four randomly selected initially MET negative UPS were included in this subset.
Three of them were heterogeneously high level amplified. Immunohistochemical stainings for detection of MET protein expression was also performed. Five UPS were MET immunopositive.
Conclusions. We found high level amplifications and copy number gains
of the MET gene in UPS. But the FISH evaluation has to be performed
with caution to heterogeneity because of focal amplification events. MET
overexpression was seen immunohistochemically seen in UPS. This MET
amplification and protein overexpression could possibly qualify patients
with UPS for clinical trials with MET inhibitors.

J. Lüke*, S. Brüderlein, K. Mellert, R. Marienfeld, P. Möller, T.F. Barth
Institute of Pathology, University Ulm, M23, Ulm, Germany

SO-057
Tumor infiltrating lymphocytes are significantly associated with
shorter patients survival and grading in soft tissue tumors
E. Kampmann1, A. Altendorf-Hofmann2, V. Buecklein1,
L. Lindner1, R. Issels1, T. Kirchner3, T. Knösel*3
1Department of Oncology, Munich, Germany, 2Department of General,
Visceral und Vascular Surgery, Friedrich-Schiller-University, Jena, Germany,
3Institute of Pathology, Ludwig-Maximilians-University, Munich, Germany

Background. Tumor-infiltrating lymphocytes (TILs) have been reported
to be a prognostic factor in various cancers. However, in soft tissue sarcoma (STS), the role of TILs is not established. In this study, we investigated whether TILs have any impact on the prognosis or clinicopathological
parameters of soft tissue tumors.
Methods. 279 soft tissue tumors were analyzed for the amount of tumor
– infiltrating lymphocytes and correlated with clinicopathological parameters including long term survival.
Results. High number of TILs was observed in 84 undifferentiated pleomorphic sarcomas (UPS) in 30 %, 53 leiomyosarcomas in 19 %, 29 synovial sarcomas in 10 %, 50 dedifferentiated liposarcomas in 18 %, 29 angiosarcomas in 10 % and 11 MPNSTs in 4 % and 23 mixed sarcomas in 8 %.
The number of TILs depend on grading: in Grad2 69 % of the cases had
four or more TILs, where as in G3 it were 85 % (p = 0.002). In univariate
survival analysis TILs, grading, absence of distant metastases, radical surgery and neoadjuvant chemotherapy showed a significant correlation with
improved five-year survival (p = 0.008, p = 0.002, p < 0.001, p < 0.001, and
p = 0.001 respectively). In multivariate analysis expression TILs, grading,
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distant metastases, and type of surgery were independent prognostic factors (p = 0.023, p = 0.027, p = 0.001, and p < 0.001, respectively).
Conclusions. Tumor infiltrating lymphocytes are significantly associated with shorter patients survival and grading. TIL based immunotherapy may thus provide a promising approach to the treatment of soft tissue sarcomas.

SO-058
A Novel Tissue Array Technique Employing A Carrier Medium
A. Jungbluth*, D. Frosina
Memorial Sloan-Kettering Cancer Center, Department
of Pathology, New York, United States
Background. Blocks containing multiple tissues serving as test or control
tissues for IHC or molecular analyses are important tools in pathology.
Depending on size and number of tissues, they are referred to as MultiTissue-Blocks (MTBs) or Tissue-Micro-Arrays (TMAs). While MTBs
contain several larger tissue pieces, TMAs consist of up to several hundred
tissue cores of usually < 1 mm. However, in MTBs, the number of tissues
is limited due to the size of the single specimens and in TMAs, tissue cores
are inserted into a plain paraffin block, often leading to significant tissue
loss due to trimming and/or loss of cores during the sectioning process.
We developed a method to optimize the generation of MTBs and TMAs
by using an acceptor medium to ensure proper embedding of tissues and
increasing the quality and number of sections which can be generated.
Methods. We used dermatological punch devices in various diameters. A
larger size was used to generate an acceptor tissue. This circular tissue was
re-embedded and punches of smaller diameters were used to extract tissue cores, which were then filled with tissue cylinders of similar size from
donor blocks. The new MTB consisting of acceptor tissue including the
inserted tissue cylinders was re-embedded by melting the paraffin, then
pushing all tissues in one level. The same technique was used for TMAs:
Instead of a plain paraffin, a carrier tissue/medium was used and the donor cores were inserted into the acceptor tissue/medium.
Results. MTBs of various sizes were constructed: e.g. an acceptor tissue
of 12 mm diameter with up to 9 tissue cores of 2-3 mm. Similarly, TMAs
were constructed by inserting tissue microcores into an acceptor tissue instead of a plain paraffin block. Both, MTBs and TMAs were then re-embedded by melting paraffin and bringing acceptor and inserted tissue in
one level. This was possible since the cores were kept in place by the scaffolding carrier tissue. The final block could be sectioned without major
trimming resulting in optimal tissue use; moreover, no cores were lost as a
result of sectioning and transfer to the slide. As carrier tissue, spleen, kidney and liver were best suited.
Conclusions. Generation of MTBs and TMAs is improved by employing carrier tissues. They serve as scaffolding for the inserted tissues allowing proper re-embedding of a newly generated block. Our technique improves the yield of sections which can be generated from TMAs and MTBs and minimizes the loss of tissue cores during sectioning and transfer
to the slide.

AG Gynäkopathologie und Mammapathologie II
SO-059
The region of interest (ROI) size impacts on Ki67 quantification
by computer-assisted image analysis in breast cancer
M. Christgen*, S. von Ahsen, H. Christgen, F. Länger, H. Kreipe
Institute of Pathology, Hannover Medical School, Hannover, Germany
Background. Therapeutic decision-making in breast cancer depends on
histopathological biomarkers, including the Ki67 proliferation index.
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Computer-assisted image analysis (CAIA) promises to improve Ki67
quantification. Several commercial applications have been developed for
semi-automated CAIA-based Ki67 quantification, many of which rely on
a measurement in a user-defined region of interest (ROI). Due to intratumoral proliferative heterogeneity, definition of the ROI is an important
step in the analytical procedure. This study explores inasmuch the ROI
size impacts on Ki67 quantification.
Methods. Whole slide sections of n = 100 breast cancers were immunostained with the anti-Ki67 antibody 30-9 and were analyzed on the iScan
Coreo digital pathology platform using a FDA-cleared Ki67 quantification
software (Virtuoso). For each case, the Ki67 labeling index (LI) was determined in multiple ROIs of gradually increasing size centered around a
high proliferation area. The spatial Ki67 decline was modeled with nonlinear regression.
Results. Depending on the ROI size, the median Ki67 LI varied between
55 % and 15 %. The proportion of tumors classified as Ki67-low according
to the St. Gallen 2013 cutoff increased from 2 to 56 %, as the ROI size increased from 50 to 10.000 cells captured. The interrater reliability of conventional Ki67 assessment methods versus CAIA-based Ki67 quantification was also dependent on the ROI size and varied between slight and almost perfect agreement (Cohens kappa 0.06-0.85).
Conclusions. In conclusion, the ROI size is an important parameter for
semi-automated Ki67 quantification by CAIA. A downloadable tool is
provided, which models a ROI size-specific reference cohort and may assist Ki67 assessment.

SO-060
Agreement of breast cancer subtyping on core biopsies
and related surgical specimens: impact of Ki67-labelling
index in Her2-negative luminal breast cancers
C. Focke*, T. Decker
Dietrich Bonhoeffer Medical Centre, Department of
Pathology, Neubrandenburg, Germany
Background. Our aim was to highlight the impact of Ki67-labelling index
(LI) on the agreement between results of core biopsies (CB) and related
surgical specimen (SSP) of Her2-negative luminal breast cancers (BCs) regarding luminal A vs. B subtyping as recommended by the International
St Gallen consensus Conference 2013 and the International Ki67 In Breast
Cancer Working Group.
Methods. In 220 luminal Her2 negative BCs a total of 510 tumour cells including hot spot, cold spot and an area of intermediate proliferation was
counted in CBs and SSPs by one observer. The staining intensity was irrelevant. As recommended by the St. Gallen Consensus, a Ki67-LI cut-off
of < 20 % was used to define luminal A BCs. First we calculated the agreement between CB and SSP rates of luminal A and B BCs. After quantifying
the under- and overestimation rates of proliferation measured by KI67LI
on CBs we measured the resulting positive predictive values (PPV) of CB
based subtypes A and B.
Results. In SSP 64 % (140/220) of Her2 negative BCs were luminal A and
36 % (80/220) luminal B. The agreement between CB and OP was 77 %
(169/220). Underestimation of proliferation by Ki67LI in CB occurred
in 19 % (41/220), overestimation in 4 % (10/220) of cases. This resulted
in PPVs for CB based subtypes of 0.76 (130/171) for luminal A and 0.80
(39/49) for luminal B.
Conclusions. The agreement of CB and OP based subtyping of luminal
BCs is statistically “good”. However, the significant underestimation of
proliferation in CB may result in subtype misclassification in almost onefifth of luminal Her2 negative luminal tumours.

SO-061
Low influence of tumor cell content on mRNA
expression levels of ERBB2, ESR1, PGR and MKI67 when
performing the MammaTyper® RT-qPCR kit
R. Erber*1, R.M. Wirtz2, T.T. Rau1, 3, M. Laible4, K. Schlombs4,
S. Lakis2, D. Wachter1, U. Sahin4, A. Hartmann1
1Institute of Pathology, Friedrich-Alexander-University,

Erlangen-Nuremberg, Germany, 2STRATIFYER Molecular Pathology
GmbH, Cologne, Germany, 3Institute of Pathology, University of Bern,
Switzerland, 4BioNTech Diagnostics GmbH, Mainz, Germany
Background. Breast cancer patient management relies on approximations
of molecular subtypes by immunohistochemical staining (IHC) of ER,
PgR, Her2/neu and Ki-67. However, routine application of IHC is subject to analytical and interpretational variations which are affected by inter-observer variability. Quantification of biomarker RNA expression by
RT-qPCR using MammaTyper® kit displayed a high concordance of single marker results of 100 % ERBB2, 100 % ESR1, 99.5 % PGR and 99.0 %
MKI67 based on predefined cutoffs. Varying tumour cell content (TCC)
could possibly affect the validity of quantitative assessment of ERBB2,
ESR1, PGR and MKI67. We aimed to investigate performance of MammaTyper® RT-qPCR kit under extreme scenarios of TCC enrichment.
Methods. Nine extreme cases with low TCC (10-50 %) and enriched in
DCIS (15-70 %) were selected. Two RNA samples were prepared for each
case using the RNXtract® IVD kit. One sample contained at most 20 %
TCC whereas its pair contained > 80 % after macrodissection by an experienced technician. ERBB2, ESR1, PGR and MKI67 RNA were determined
using MammaTyper® RT-qPCR kit on a Roche LightCycler® 480 II. Differences in 40- ΔΔCq values and coefficient of variation were used to analyze differences between non-macrodissected and macrodissected paired
samples. IHC served as reference for biomarker status evaluation. Robustness towards contaminating genomic DNA was analyzed by comparing
mRNA expression levels of target genes in nucleic acid extracts with or
without DNAse I treatment.
Results. Despite varying TCC of invasive carcinomas median 40-ΔΔCq
differences of mRNA expression of ERBB2, ESR1, PGR and MKI67 between non-macrodissected and macrodissected samples were 0.30, 0.46,
0.35 and 0.55, respectively. Considering established cut-offs for biomarker positivity, only one case for MKI67 appeared to be affected by low TCC.
Concordance with IHC data was 88.9 % for ERBB2, 88.9 % for ESR1, 100 %
for PGR and 44.5 % for MKI67.
Conclusions. MammaTyper® diagnostic assay results do not appear to be
affected by fluctuations in TCC of FFPE specimens under presence of increased amounts of DCIS. RNA extraction and PCR output normalization provide sufficient robustness for tolerating up to 8-fold TCC specimen changes, independent of DCIS. Extra time spent on macrodissection
of specimens for routine RT-qPCR assays could be avoided with safety
when using MammaTyper® RT-qPCR kit. Moreover, MammaTyper® RTqPCR kit is not affected by genomic DNA.

SO-062
The CpG island methylator phenotype in breast
cancer is associated with the lobular subtype
U. Lehmann*1, J. Roessler1, O. Ammerpohl2, J. Gutwein2,
D. Steinemann3, B. Schlegelbeger3, V. Weyer4, M. Sariyar5, R. Geffers6,
N. Arnold7, R. Schmutzler8, C.R. Bartram9, T. Heinrich10, M. Abbas1,
W. Antonopoulos1, E. Schipper1, B. Hasemeier1, H.H. Kreipe1
1Institute of Pathology, Hannover Medical School, Hannover, Germany,
2Christian-Albrechts-University, Institute of Human Genetics, Kiel,
Germany, 3Institute of Human Genetics, Hannover Medical School,
Hannover, Germany, 4Medical Center of the Johannes Gutenberg
University, Institute of Medical Biostatistics, Mainz, Germany, 5Charité,
Institute of Pathology, Berlin, Germany, 6Helmholtz Centre for Infection

Research, Institute of Genome Analytics, Braunschweig, Germany,
7Christian-Albrechts-University, Department of Gynecology and
Obstetrics, Kiel, Germany, 8University of Cologne, Department of
Gynecology and Obstetrics, Köln, Germany, 9University of Heidelberg,
Institute of Human Genetics, Heidelberg, Germany, 10University of
Würzburg, Institute of Human Genetics, Würzburg, Germany
Background. Aberrations in DNA methylation patterns are well-described in human malignancies. The concordant hypermethylation of many genomic regions, termed CpG island methylator phenotype (CIMP),
was associated for various malignancies with tumor subgroups harboring distinct clinical and genetic characteristics. However, the existence
of CIMP as well as its relation to clinical, morphological, and genetic features is still controversial, especially in breast cancer. Therefore, this study
investigated genome-wide DNA methylation aberrations in breast cancer subtypes.
Methods. Illumina’s Human Methylation 450 K BeadChip was used to
analyze genome-wide DNA methylation patterns within various breast
cancer subgroups and normal breast tissues. The study cohort comprised
invasive lobular (n = 10), sporadic invasive ductal (n = 10), familial invasive ductal (n = 8) breast carcinomas and four normal breast tissues. Chromosomal abnormalities were determined by array based CGH.
Results. Invasive lobular breast carcinomas exhibit the highest number of
differentially methylated CpG sites with the highest level of DNA methylation, whereas all familial invasive ductal carcinomas are most similar to
normal breast tissue with regard to their DNA methylation profile. In relation to genetic alterations, a strong inverse correlation of aberrant DNA
hypermethylation and copy number alterations was observed. Employing
four analytical algorithms nine differentially methylated regions within
seven genes (DNM3, mir129-2, PGLYRP2, PRKCB, RGS 7, SHF, TACC1)
discriminating the investigated subgroups were identified and validated in
an independent validation cohort (n = 117) by bisulfite pyrosequencing. In
case of DNM3 and TACC1 elevated levels of DNA methylation could be
correlated to diminished gene expression. Survival analysis showed better relapse free survival in patients expressing DNM3, PRKCB, RGS 7,
and TACC1 as compared to patients not expressing any of these genes.
Conclusions. These results depict a clear difference between primarily genetically and mainly epigenetically unstable breast carcinomas indicating
different ways of tumor progression and/or initiation and providing new
options for detection and therapy.

SO-063
Integration of intrinsic subtyping and mutation-based
classifications in breast cancer: Next Generation
Sequencing (NGS) of metaplastic carcinoma
K. Werner*1, 2, V. Kovaleva1, 2, P. Bronsert2, 3, W. Weichert1, 4, M. Kriegsmann1,4,
M. Hirschfeld1, 5, E. Stickeler1, 5, S. Laßmann1, 2, M. Werner1, 2
1Cellular and Molecular Pathology, German Cancer Research Center,
DKFZ, Heidelberg, Germany, 2Institute of Pathology, University Medical
Center, Freiburg, Germany, 3Comprehensive Cancer Center, Tumorbank
Freiburg, Freiburg, Germany, 4Institute of Pathology, RuprechtKarls-University, Heidelberg, Germany, 5Department of Obstetrics
and Gynecology, University Medical Center, Freiburg, Germany

Background. Metaplastic carcinoma of the breast (MCB) is a rare subtype of breast cancer, characterised by high level of tumor heterogeneity,
aggressive growth, advanced tumour stage at time of diagnosis, few therapeutic options and poor outcome. Due to its hormone receptor- and
HER2 receptor-negativity therapeutic options in MCB are limited. Our
project aimed at a molecular characterisation of genetic alterations associated with the special morphology of MCB.
Methods. We examined a series of 25 cases of metaplastic breast carcinomas with different morphological components, classified according to
the WHO classification. Manual microdissection from HE-stained sections of formalin-fixed, paraffin-embedded specimens was performed to
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isolate morphological distinct components. DNA was profiled by tNGS of
48 genes with the Truseq® Amplicon Cancer Panel from Illumina, applied
on the Miseq® platform. Validation of somatic variants was performed for
selected genes by Sanger sequencing.
Results. DNA of 23 out of 25 tumors could get profiled by tNGS. As every single case had a different number of components, 44 samples were
analysed, including ductal, osseous, squamous, chondroid, spindle cell
as well as fibromatosis-like differentiation. tNGS-results revealed unique
molecular signatures of every single case, implying 23 different genomic
landscape patterns. There was a high inter-patient as well as intra-tumoral
heterogeneity. Only little overlap was found across the multiple morphological components with the highest count of mutated variants of TP53.
Surprisingly we found many mutated variants of actionable genes being
so far not reported for breast cancer such as c-KIT, FLT3, BRAF, PDGFRA, KDR, KRAS and JAK3. The latter was also validated by Sanger Sequencing.
Conclusions. Metaplastic carcinoma of the breast is a highly heterogeneous entity with an unusual mutational spectrum including alterations
in genes being to date not known in the main types of breast cancer. tNGS
of MCB specimen revealed novel mutational profiles which may be important for the selection of a targeted therapy.

SO-064
Impact of miRNA Expression Patterns in Breast Cancer
P. Bronsert*1, 2, M. Hirschfeld3, 4, 5, U. Wellner6,
K. Werner2,4,5, E. Stickeler1, 4, 5, 7, M. Werner1, 2, 4, 5
1Comprehensive Cancer Center, University Medical Center, Freiburg,
Germany, 2Institute of Clinical Pathology, University Medical Center,
Freiburg, Germany, 3Department of Gynecology, University Medical Center
Freiburg, Freiburg, Germany, 4German Cancer Consortium, Heidelberg,
Germany, 5German Cancer Research Center, Heidelberg, Germany, 6Clinic
of Surgery (UKSH), Campus Luebeck, Luebeck, Germany, 7Department
of Gynecology, University Medical Center, Freiburg, Germany

Background. Breast cancer can be characterized by its histological and/or
immunohistochemical subtype. The immunohistochemical subtype plays
a paramount role for cancer treatment. Parameters like Nodal status influencing the surgical regime remain unclear and have to be assessed by frozen section of sentinel nodes. By initiating and regulating cancer growth
and progression miRNAs are reflecting tumor characteristics. This study
investigated breast cancer subtype specific miRNA expression patterns
and their impact on clinico-pathological parameter as prognostic and predictive biomarkers.
Methods. Patients, chosen from a prospectively maintained database
were screened for sixteen subtype specific and prognostically relevant
miRNAs. After clinicopathological review, serial tissue sections from Luminal A (n = 40), Luminal B (n = 40), Luminal HER2 (n = 39), Her2-Enriched (n = 19), Triple Negative (n = 24) and Basal-like (n = 23) breast cancer samples were micro-dissected by an experienced pathologist. MiRNA
was extracted, reverse transcribed and amplified by Q-PCR. Immunhistochemical markers as subtype specific parameters as well as miRNA expression levels of the distinct 16 specific and 2 control miRNAs were integrated into an artificial neuronal network as a multiparametic biostatistical tool for data analysis.
Results. In 90 of 94 cases the miRNA based profile of 16 miRNAs predicted correctly the expected intrinsic subtypes by applying the artificial neuronal network (ANN). Specificity of subtype determination ranged from
100 % (Basal like) to 85 % (Triple negative) and sensitivity from 100 %
(Basal like) to 99 % (Triple negative), respectively. Further analyses were
performed for prediction of lymph node involvement. Sensitivity and
specificity for lymph node involvement in clinical negative patients cN0
was calculated with 68 % and 72 %, respectively.
Conclusions. This study provides insights into the prognostic and predictive impact of molecular miRNA expression patterns onto intrinsic sub-
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types and clinicopathological parameters and can support clinical decision for lymphadenectomy.

SO-065
Glyoxalase 1 confers aldehyde defence in oestrogen
receptor positive mamma carcinoma cells (MCF-7)
N. Nass*, A. Roessner, T. Kalinski
Institute of Pathology, University Hospital, Otto-vonGuericke-University, Magdeburg, Germany
Background. The dicarbonyls glyoxal and methylglyoxal are reactive aldehydes with significant toxicity towards many cell types. Glyoxalase 1 is a
major defence enzyme against dicarbonyl stress and upregulated in many
cancer entities. We have recently shown that tamoxifen resistant mamma
carcinoma cells derived from the estrogen receptor positive MCF-7 cell
line exhibited increased sensitivity towards these aldehydes, which correlated with reduced amounts of free sulfhydryl groups in the tamoxifen resistant cell line. Here, we analysed whether glyoxalase 1 is responsible for
aldehyde defence in these cells.
Methods. Glyoxalase (GLO1) expression was determined by qRT-PCR
and Western-Blotting. Reactive oxygen species (ROS) were determined by
the ROS sensitive dye 2',7'-dichlorodihydrofluorescein diacetate (H2DCFDA) and cell viability/proliferation was assessed by the resazurin assay. A
specific glyoxalase 1 inhibitor and siRNA technique was applied to modulate GLO1 activity. The inhibitors SB203580 and UO126 were used to
study the importance of MAP-kinase activity and diphenylene-iodonium
(DPI) was applied as specific inhibitor of NADPH-oxidases.
Results. Aldehyde stress induced the production of reactive oxygen species by NADPH-oxidase in MCF-7 cells as well as in a tamoxifen resistant
derivative (TamR). Inhibition of p38 MAPK caused reduced production
of ROS. Inhibition of GLO1 resulted in higher sensitivity towards dicarbonyl stress. GLO1-protein expression was not altered in the tamoxifen
resistant cells, but the expression of the DJ-1 glyoxalase was significantly reduced. Also, mRNA-accumulation of several NF-kB subunits was altered in the TamR cell line, which correlates with the observation that
TamR but not MCF-7 cells responded to aldehyde stress by phosphorylation of IkBalpha and this further supports the proposal that NF-kB activity contributes to tamoxifen resistance.
Conclusions. Expression of glyoxalase 1 and DJ-1 might be useful as prognostic markers in ER-positive mamma carcinomas.

AG Pneumopathologie
SO-066
Expression of Cancer Testis (CT) Antigen NY-ESO-1 in
Non-Small-Cell-Lung Cancer and Correlation with Serology
A. Jungbluth*1, N. Altorki2, D. Frosina1, E. Ritter3, C. Spinelli2, S. Gnjatic4
1Memorial Sloan-Kettering Cancer Center, Department of Pathology,
New York, United States, 2New York Presbyterian Hospital, Department
of Thoracic Surgery, New York, United States, 3Memorial Sloan-Kettering
Cancer Center, Sloan-Kettering Institute, Immunology Program, New
York, United States, 4Mount Sinai School of Medicine, Tisch Cancer
Institute, Hematology/Oncology, Immunology, New York, United States

Background. As their name implies, CT antigens are expressed in various types of cancers but silent in most normal tissues except testicular
germ cells. CT antigens have been identified by their ability to elicit autologous immuneresponse in cancer patients. Various studies have shown
that NY-ESO-1 is among the most immunogenic CT antigens triggering
serological and/or cellular immune responses in various types of cancers.

Due to their tumor-associated expression pattern and their immunogenicity, CT antigens, and in particular NY-ESO-1, have been used as vaccine target in various clinical immunotherapy trials. Interestingly, little is
known about the association of the actual NY-ESO-1 protein expression
in tumors and the autologous serological immune response in cancer patients. Consequently, we analyzed the potential correlation of NY-ESO-1
protein expression with serum titers to NY-ESO-1 in a larger cohort of
patients with NSCLC.
Methods. Tissue & serum was collected from 194 lung cancer patients
with surgical removal of their primary tumor. Expression of NY-ESO-1
was analyzed by standard IHC techniques employing mAb E978 previously generated by our group. Serum was collected at the time of surgery and NY-ESO-1 serum titers were analyzed by ELISA using the fulllength NY-ESO-1 protein. Several grading systems for the IHC staining
were tested.
Results. NY-ESO-1 was present in 33/194 (17 %) lung tumors. NY-ESO-1
expression was graded based on the amount of E978-positive cells as follows: focal (< 5 %) 8/33, + (5-25 %) 10/33, + + (25-50 %) 5/33, + + + (5075 %), 1/33, and + + + + (> 75 %) 9/33. The cut-off for significances of NYESO-1 serum titers was 1:100 and 17/194 were positive: 3 weak (titers
1:100-1:1000), 6 moderate positive (1:1000-1:10000), 8 (strong positive
(> 1:10000). 14/17 sero-positive sera were present in patients with corresponding NY-ESO-1 protein expression in the tumor. Interestingly, positive serum titers were mostly (10/17) found in patients with NY-ESO-1
expression in at least 25 % of the tumor. Only 2 patients with positive serum titers showed focal NY-ESO-1 expression and three were completely negative.
Conclusions. Positive serological immune responses to NY-ESO-1 in
NSCLC are mostly restricted to patients with NY-ESO-1 expression in
the primary tumor. Serum titers to NY-ESO-1 appear to correspond to
the extent of protein expression in the tumor. The relation of protein expression to serum titers has important implications for the future monitoring of clinical trials employing CT antigens.

SO-067
Molecular Evolution of Non-Small Cell Lung
Cancer under Neo-adjuvant Therapy
A. Warth*1, N. Pfarr1, V. Endris1, R. Penzel1, T. Muley2, T. Wolf1,
C. Kossakowski1, A. Stenzinger1, T. Duell3, M. Lindner4, H. Dienemann2,
P. Schirmacher1, L. Fink5, A. Morresi-Hauf6, W. Weichert1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Thoracic Hospital Heidelberg, Heidelberg, Germany, 3Department

of Pneumology and Thoracic Oncology, Asklepios Hospital, Gauting,
Germany, 4Department of Thoracic Surgery, Asklepios Hospital, Gauting,
Germany, 5Institute of Pathology Giessen/Wetzlar, Wetzlar, Germany,
6Institute of Pathology, Asklepios Hospital, Gauting, Germany
Background. Large scale sequencing efforts defined common molecular
alterations in non-small cell lung cancer (NSCLC) and revealed potentially druggable mutations. Yet, systematic data on the evolution of respective molecular profiles under standard therapy in NSCLC are lacking.
Methods. We established a lung cancer specific next-generation sequencing panel covering ~7500 hotspots of 41 genes frequently mutated in NSCLC and performed ultra deep multigene sequencing of 37 corresponding pre- and post-therapeutic formalin fixed paraffin-embedded
specimens to discover mutational changes under neo-adjuvant radio(RTX) and/or chemotherapy (CHX).
Results. 15 out of 67 observed coding mutations (22 %) were lost or
gained during therapy. These changes clustered in 6/37 patients (16 %).
Alterations of mutational allele frequencies were present in 69 % of tumors
(22/32) carrying at least one detectable mutation. Alterations were infrequent in clinically relevant mutations such as EGFR or KRAS. RTX resulted in significantly higher rates of mutational changes than CHX alone

(p = 0.029). The type of chemotherapeutic agents (p = 0.008) but not the
duration of therapy impacted on the frequency of mutational changes.
Conclusions. We unraveled changes in clinically and biologically relevant
genes in NSCLC under neo-adjuvant therapy. While overt losses/gains of
mutations were infrequent, changes in allele frequencies for NSCLC driver mutations were frequently observed and the number of changes was
related to therapy. Our data argue for sequential biopsies with molecular
profiling during tumor progression in order to adapt treatment strategies
to molecular tumor evolution under therapy.

SO-068
High fragmentation of lung squamous cell
carcinoma is a poor prognostic factor
R. Casanova*, A. Soltermann
Institute of Surgical Pathology, University Hospital, Zurich, Switzerland
Background. Lung squamous cell carcinoma forms cohesive tumor sheets
surrounded by abundant desmoplastic stroma which facilitates tumor
enlargement and invasion. Cancer cells invade into their own de novo
formed stroma usually as collective sheets or small detached cohorts, often referred to as buds for sizes up to 5 cells. Tumor budding was demonstrated to be meaningful for stratification of tumors into low and high
risk categories. However, the proposed scoring methods are tedious and
buds may rather reflect continuous sprouting tubules on serial sections.
We propose a computerized morphometric analysis for the global assessment of lung SCC fragmentation on whole sections.
Methods. Tumors of surgically resected chemo-naive lung SCC patients
(test TMA cohort n = 400, 2 cores per patient; validation whole section cohort n = 97, 2 blocks per patient) were immuno-histochemically stained
with pan-CK and morphometrically analyzed using Fiji software. Colorbased segmentation (tumor epithelia brown, stroma blue-grey) allowed to
segregate tumor from stroma and to compute the number of tumor fragments of a given size interval per total tumor surface. This number was
correlated with clinico-pathologic data using a bivariate analysis. The effects on progression-free (PFS) and overall survival (OS) were assessed
by univariate Cox regression using values dichotomised at the median.
Results. Fragments were defined as continuous tumor areas entirely separated by surrounding stroma. The total number of tumor fragments larger
than 2 cells ranged from 2 to 72 (median = 8) for the TMA cohort. Higher
numbers of tumor fragments positively correlated with blood vessel infiltration (corr. coeff.: 0.171; p = 0.001) and worse prognosis (PFS: HR = 1.73,
p = 0.006; OS: HR = 1.45, p = 0.006). On whole sections the total number
of tumor fragments larger than 2 cells ranged from 434 to 9597 (median = 1988). High numbers of fragments positively correlated with tumor
grade (cc: 0.249; p = 0.003) and with decreased PFS and OS, respectively
(HR = 2.45, p < 0.006, HR = 2.36 p < 0.002). Similar results were found for
tumor fragments larger than tumor buds (> 5 cells) (HR = 2.56, p < 0.001).
Conclusions. In conclusion, fragmentation of lung squamous cell carcinoma into discrete elements correlates with aggressiveness and may be useful for TNM staging. Furthermore, counting tumor fragments on entire
sections is a judicious approach to circumvent ambiguous scoring of tumor buds which is dependent on the choice of tumor area.

SO-069
Investigation of Pharmaceutical Targets in Pulmonary
Neuroendocrine Tumors by massive parallel
sequencing and digital gene expression analysis
R.F.H. Walter1, C. Vollbrecht2, D.C. Christoph1, R. Werner3, T. Mairinger4,
D. Theegarten3, K.W. Schmid3, J. Wohlschläger3, F. Mairinger*1, 3
1Department of Radiation Oncology, University Hospital, University
of Duisburg-Essen, Essen, Germany, 2Institute of Pathology, University
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Hospital, Cologne, Germany, 3Institute of Pathology, University
Hospital, University of Duisburg-Essen, Essen, Germany, 4Department
of Pathology, HELIOS Klinikum Emil von Behring, Berlin, Germany
Background. Lung cancer is the leading cause of cancer-related deaths
worldwide. Twenty-five percent of all lung tumors belong to the group
of neuroendocrine tumors, encompassing TC, AC, LCNEC and SCLC.
Despite the excellent survival rates of carcinoid tumors, metastatic carcinoids are commonly not sensitive to standard chemotherapeutic regimes
or radiation. Based on the WHO classification guidelines, LCNEC belongs to NSCLCs leaving it to the clinicians to treat it similarly to SCLCs
or NSCLCs. For SCLC, chemotherapy with cisplatin plus etoposide is an
established treatment, which is often associated with resistances occurring in early treatment stages. Therefore, novel therapeutic strategies are
urgently desirable.

Methods. In order to address this question, 70 representative tumor specimens were subjected to next generation sequencing analysis analyzing 14
genes related to therapy response. Additionally, mRNA-expression profiles of 60 of those tumor samples were determined for eleven selected
drug targets by the NanoString nCounter technology (. Fig. 1).
Results. A number of features known to sensitize tumors for different
targeted therapies could be identified, which hopefully might improve
the clinical management of this subgroup of lung neoplasias (. Fig. 2).
Conclusions. Based on our results, therapeutic approaches with Nutlin-3 A and monoclonal anti-EGFR antibodies may be promising in pulmonary carcinoid tumors.

SO-070
Genetic and phenotypic diversity of BRAF mutations in lung cancer
K.-F. Deml*1, 2, S. Merkelbach-Bruse1, H. Künstlinger1, K. Albus1, M.A. Ihle1,
K. König1, L. Heukamp1, 3, 4, J. Wolf5, R. Büttner1, H.-U. Schildhaus6
1Institute of Pathology, University Hospital, Lung Cancer Group
Cologne, Cologne, Germany, 2Institute of Surgical Pathology, University
Hospital, Zurich, Switzerland, 3Institute for Hematopathology
Hamburg, Hamburg, Germany, 4New Oncology, Cologne, Germany,
5Department I for Internal Medicine, University Hospital, Lung
Cancer Group Cologne, Cologne, Germany, 6Department of
Pathology, Georg-August-University, Goettingen, Germany

Fig. 1 | SO-069 8 a) Schematic overview of the NanoString nCounter system.
b) Schematic and de facto illustration of directed and labelled molecules during
the measurement
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Background. BRAF mutations have been identified as a potential therapeutic target in a variety of human cancers. Our aim was to determine
clinical, morphologic and molecular characteristics of BRAF mutated
lung cancer samples.
Methods. 2529 consecutive lung cancers were tested for BRAF mutations
as part of a comprehensive genetic characterization. Immunohistochemical staining for the V600E mutation was carried out in a subset of cases.
Results. 56 tumors harbored a BRAF mutation, among them 54 (96.4 %)
adenocarcinomas, one (1.8 %) squamous and one sarcomatoid carcinoma (1.8 %). We identified five different mutational subtypes in exon 11,
including one newly described in this report. Among thirteen different
mutational subtypes in exon 15 five are here reported for the first time.
Conclusions. Having evaluated the so far largest series of unselected lung
cancers we could determine the frequency of BRAF mutations at 2.2 % and
show that BRAF mutations occur predominantly in solid and acinar subtypes of adenocarcinomas. The spectrum of BRAF mutations in pulmonary carcinomas is broader than previously thought with only 39.3 % accounting for the V600E subtype (1 % of all cancers). We provide first evidence that BRAF mutations can also occur in squamous and sarcomatoid carcinomas.
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Background. Malignant pleural mesothelioma (MPM) is a highly aggressive tumor that is mainly linked to asbestos exposure. E3 ubiquitin ligase (MDM 2) overexpression was found in approximately 20 % of MPM,
and this was significantly associated with decreased overall survival and
poor response to treatment. MDM 2 is a negative regulator of P53 leading to strongly decreased P53 activity and stability. Nutlin-3 A (a cis-im-

idazoline analogue) is a potent and selective MDM 2 inhibitor preventing
MDM 2-P53-interaction.
Methods. 134 MPM patients from two German locations (Berlin and Essen) were selected for IHC- and/or qPCR-based analysis of the expression of P53, MDM 2 and P14/ARF. The effect of MDM 2 inhibition via
Nutlin-3 A and standard first line therapy were comparatively tested in
three MPM cell lines (NCI-H2052, MSTO-211 H, NCI-H2452) representing the expression profiles of P53 and MDM 2 as identified in the patient collectives.
Results. In both MPM collectives, MDM 2 expression was identified as
prognostic marker. For the patients from Essen data for response to treatment were available and MDM 2 was identified as predictive marker, Nutlin-3 A plus cisplatin showed an up to 9.75 times higher induction of senescence and up to 5 times higher apoptosis rate compared to the first line
therapy (. Figs. 1 and 2).
Conclusions. Our study demonstrates that Nutlin-3 A is associated with a
significant induction of senescence and apoptosis in MPM cell lines and
is more potent than the conventional regimens. Thus, Nutlin-3 A may be
proposed as a promising substance for a targeted therapy in a subgroup
of MPM patients with MDM 2 overexpression.
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SO-072
Ectopic Expression of Glycodelin in NSCLC and Mesothelioma
M.A. Schneider*1, M. Granzow2, A. Warth3, P.A. Schnabel4,
M. Thomas5, F.J. Herth6, H. Dienemann7, T. Muley1, M. Meister1
1Thoraxklinik at University Hospital Heidelberg, Translational Research
Unit, Heidelberg, Germany, 2University Hospital Heidelberg, Institute
of Human Genetics, Heidelberg, Germany, 3Institute of Pathology,
University Hospital, Heidelberg, Germany, 4Saarland University
Hospital, Institute of General and Specific Pathology, Homburg/Saar,
Germany, 5Thoraxklinik at University Hospital Heidelberg, Department
of Thoracic Oncology, Heidelberg, Germany, 6Thoraxklinik at University
Hospital Heidelberg, Department of Pneumology and Critical Care
Medicine, Heidelberg, Germany, 7Thoraxklinik at University Hospital
Heidelberg, Department of Surgery, Heidelberg, Germany

Background. In recent years, immune therapeutic strategies against nonsmall cell lung cancer (NSCLC) based on tissue-derived biomarkers, for
example PD1/PD-L1 (CD274), have evolved as novel and promising treatment options. However, the crosstalk between tumor and immune cells
is poorly understood. Glycodelin (gene name PAEP), initially described
in pregnancy and trophoblastic implantation, is a secreted immunosuppressive glycoprotein with an as-of-yet largely unknown function in lung
cancer.
Methods. We characterized the expression and role of glycodelin in
NSCLC by means of mRNA and protein expression analyses, functional knockdown experiments and correlations with clinicopathological parameters.
Results. Glycodelin mRNA expression was significantly elevated in tumors (n = 336) compared with matched normal tissue (p < 0.0001). Overall survival was significantly reduced in NSCLC with high glycodelin
mRNA levels in women but not in men. Glycodelin was detected in the
serum of patients, and the levels correlated with recurrence and metastatic disease. Knockdown of glycodelin with siRNAs in NSCLC cell lines resulted in significant up-regulation of immune system modulatory factors
such as PDL1, CXCL5, CXCL16, MICA/B, and CD83 as well as proliferation stimulators EDN1 and HBEGF. Furthermore, decreased migration
of tumor cells was observed. Current experiments showed that glycodelin is also expressed in malignant mesothelioma.
Conclusions. Altogether, the comprehensive characterization of glycodelin provides strong evidence for use as a biomarker with immune modulatory function in NSCLC and malignant mesothelioma.

Fig. 1 | SO-071 8 MDM 2-immunoexpression dependent progression-free survival
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Fig. 2 | SO-071 8 Response of MPM cell lines regarding apoptosis to varying
Nutlin-3 A concentrations combined with cisplatin compared to standard chemotherapy

Background. Alveolar soft part sarcoma (ASPS) is a rare type of sarcoma
affecting mainly children and young adults. 20 % of patients have metastatic disease at the time of diagnosis with 5 years survival of 60 %, but
long-time disease specific mortality is high because of the occurrence of
metastasis/recurrence after prolonged disease-free intervals. ASPS are
characterised by a distinct morphology and a unbalanced chromosomal
translocation between chromosome X and chromosome 17 (tX;17) leading to a fusion of the ASPS gene and the TFE3 gene. The fusion product
of this translocation is able to start the transcription of TFE3-regulated
genes. The TFE3-protein is part of the microphthalmia transcription factor/transcription factor family (MiTF) and has a lot of different binding-
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partners and therefore plays an important role in cell growth and proliferation.
The aim of this study was to investigate the mTOR and PI3 K/Akt pathway in alveolar soft part sarcoma treated in the Cooperative Soft Tissue
Sarcoma Study (CWS) of the GPOH.
Methods. 46 Tumors were included from 1984 until 2013. All tumors
were reviewed and diagnosis was confirmed by immunhistochemistry
(TFE3) and FISH (TFE3 break apart). Tissue micro arrays (TMA) were
constructed and stained for EGFR, PI3 K, Akt, mTOR, 4E-BP4, IGF1R
and Cyclin D1.
Results. Immunohistochemically, phosphorylated forms of mTOR, Akt,
4E-BP4 and PI3 K were positive in 14 %, 38 %, 44 % and 22 %. EGFR was
overexpressed in 56 % and IGF1R in 66 % of ASPS. 76 % of tumors showed
overexpression of Cyclin D1. Using FISH EGFR1 overexpression was not
caused by EGFR1-gene amplification.
Conclusions. Alveolar soft part sarcomas are rare pediatric tumors with
poor overall survival due to late onset relapses and metastases. Therefore
there is a need for prognostic markers and alternative therapeutic options
aside from conventional chemotherapy. In our study we could show that
parts of the AKT/mTor/PI3 K-pathway are activated in alveolar soft sarcomas, while overexpression of Akt and 4E-BP4 seems to be mostly independent from mTOR activation. In cases of late recurrence or metastases
IGF1R, and EGFR could have a potential role for therapeutic targeting.

SO-075
Expression of SIX1, SIX2 and SALL1 in Wilms tumors
T. Möller*, C. Vokuhl, I. Leuschner
Department of Paediatric Pathology, Paediatric
Tumor Registry, Kiel, Germany
Background. Wilms tumor or Nephroblastoma is the most common renal neoplasia in childhood. With modern therapy programs the overallsurvival rates reach nearly 90 %. Nevertheless patients with a predominant
blastemal histology after chemotherapy are allocated to high-risk group
with intensified therapy. In this study we try to characterize the blastemal component in intermediate-risk tumors and in blastemal-predominant high-risk tumors.
Methods. In the present study protein expression of SIX1, SIX2 and
SALL1 was evaluated by immunohistochemistry in 126 Wilms’ tumors
using tissue micro arrays (TMA). 42 of those tumors were blastemal predominant. In addition chromosomal aberrations of the SIX1-gene were
analyzed by fluorescence in situ hybridization (FISH).
Results. Overall SIX1, SIX2, SALL1 were expressed in 85 %, 85 % and 80 %
of blastemal elements. Epithelial elements were positive in 54 %, 32 % and
60 %, respectively, mainly at low level. The stromal component showed
positivity for SIX1 in 7 %, for SIX2 in 17 % and SALL1 in 2 %. There was
no significant difference in protein expression in the blastemal components of blastemal predominant tumors and in blastemal parts of intermediate risk tumors. SIX1-FISH did not show a gain/amplification of this
gene region.
Conclusions. We could show positivity for SIX1, SIX2 and SALL1 in most
of the blastemal element in wilms tumors with no difference between intermediate-risk tumors and high-risk tumors. The markers are also expressed in (poorly differentiated) epithelial elements but only rarely in
stromal parts of wilms tumors. SIX1 overexpression is not caused by SIX1
gene amplification.
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SO-076
Sub-lethal ATO Concentrations influence the
Differentiation of RMS Tumor Cells
A. Seils*, F. Viehweger, A. Marx, K. Simon-Keller
Institute of Pathology, University Medical Center, Mannheim, Germany
Background. Rhabdomyosarcoma is the most common soft tissue malignancy in children up to 21 years of age. Two subgroups can be distinguished by both, genetic alterations and histological patterns, into embryonal and alveolar RMS. Characteristic for both subtypes is the expression
of muscle differentiation markers. Despite the expression of these early
differentiation markers the fetal acetylcholine receptor (fAChR) is detectable as a unique RMS tumor marker. Normally the fAChR is expressed
before birth, but virtually not detectable after birth, with the exception of
RMS tumors. This makes the fAChR an excellent target for an adoptive
immunotherapy. Previous studies using a fAChR specific chimeric T cell
therapy showed an effective lysis of RMS tumor cells. To optimize this approach we aspire to increase the target gene expression in RMS cells. Arsenic-III-oxid (ATO) is, besides its known usage as venom, applicable for
the treatment of leukemia. Arsenic is known to trigger apoptosis in most
cells and inhibit proliferation via cell cycle arrest. In sub-lethal doses it induces oxidative stress that resulted in DNA damage and protein degradation. Furthermore ATO has an influence on the differentiation of tumor
cells. We suspect that, due to the various effects of ATO, also apoptosis
and differentiation of RMS tumor cells might be affected.
Methods. Three different cell lines (two alveolar and one embryonal)
were treated with different sub-lethal concentrations of ATO over 6 weeks
(0.4 μM, 0.8 μM and 1 μM, NaOH served as solvent). Each week, RNA
and proteins were extracted and the cells were tested by flow cytometry
for the expression of fAChR. In addition muscle differentiation markers
like desmin, myogenin, myosin heavy chain and tropomyosin were tested via qRT-PCR and western blot analysis. Over the entire period changes in the cell morphology were monitored by light microscopy. Proliferation was tested by using a MTT Test.
Results. We showed that during the observation period several differentiation genes, for example myogenin and desmin, were upregulated in comparison to NaOH treated cells. In addition an augmentation of the fAChR
expression was observed and a reduction of RMS growth rate was detectable. Furthermore characteristic morphology changes were demonstrated.
Conclusions. These results indicate that we are able to induce muscle differentiation in RMS tumors using sub-lethal doses of ATO. Further experiments will reveal the relevance of ATO for immunotherapeutic approaches.

SO-077
Characteristics of the transcription factor SIX2
J. Huang, G.S. Paramasivan, E. Stadelmeyer, G. Höfler, B. Gürtl-Lackner*
Medical University of Graz, Institute of Pathology, Graz, Austria
Background. The role of the transcription factor SIX2 in biological and
especially pathological processes has been underestimated and under investigated so far. In previous experiments we have been able to show that
SIX2 was overexpressed in different types of malignant renal neoplasms.
Methods. We examined the role of SIX 2 in malignant renal neoplasms
using a cell culture model overexpressing SIX 2.
Results. The complete coding sequence of SIX 2 was stably overexpressed
in a nephroblastoma cell line called WTCLS 1 using a lentiviral system. So
far a change in cellular morphology has not been noted. Further investigations of gene expression should lead to the detection of differently activated cellular signalling pathways.
Conclusions. The transcription factor SIX2 appears to play a role in different biological and pathological processes.

SO-078
MYC-N in nephroblastomas
B. Gürtl-Lackner*1, V. Stiegelbauer1, 2, I. Leuschner3, G. Höfler1
1Medical University of Graz, Institute of Pathology, Graz, Austria,
2Division of Oncology, Department of Internal Medicine,
Medical University, Graz, Austria, 3Department of Paediatric
Pathology, Paediatric Tumor Registry, University Hospital
Schleswig-Holstein, Paediatric Tumor Registry, Kiel, Germany

Background. The proto-oncogene MYC-N appears to play a role in the
development of various malignant neoplasms. An overexpression of
MYC-N in some sporadic nephroblastomas has been described in the literature. Previously we were also able to demonstrate an overexpression
of MYC-N in some of the nephroblastomas investigated. Additionally a
focal gain of MYC-N has been shown for anaplastic nephroblastomas in
the literature.
Methods. Formalin-fixed, paraffin-embedded samples of nephroblastomas were investigated for the number of gene copies of MYC-N by fluorescence in-situ hybridisation (FISH).
Results. We included different subtypes of nephroblastomas and examined all different morphological areas present. Fluorescence signals of
MYC-N and the centromere of chromosome 2 were recorded and evaluated. So far no high amplification was found.
Conclusions. Overexpression of MYC-N in nephroblastomas does not
seem to be the result of an increase of genomic copies of this proto-oncogene.

Poster Session oberer und unterer Gastrointestinaltrakt
P.FR-001
Molecular alterations underlying Crohn’s
disease-associated colorectal neoplasia
D. Hirsch*1, 2, D. Wangsa2, T. Ried2, T. Gaiser3
1Institute of Pathology, University of Regensburg, Regensburg,
Germany, 2National Cancer Institute, National Institutes of
Health, Genetics Branch, Bethesda, United States, 3Institute of
Pathology, University Medical Center, Mannheim, Germany

Background. Crohn’s disease (CD) is a special type of chronic inflammatory bowel disease that – depending on the duration, extent and severity
of colorectal inflammation – is associated with an increased risk for developing colorectal cancer (CRC). It is thought that CD-associated CRC
arise from dysplastic precursor lesions, similar to the adenoma-carcinoma sequence in sporadic CRC. However, molecular data on CRC associated with CD and corresponding dysplastic precursor lesions are very limited and the underlying genomic alterations have not yet been resolved.
Methods. We therefore applied high-resolution array comparative hybridization (aCGH) and targeted next generation sequencing to formalin-fixed paraffin-embedded CRC samples from 17 different patients suffering from CD. If available, we also included precursor lesions and inflamed mucosa into our analyses.
Results. All 17 patients were diagnosed with CRC at a relatively young age
(mean 47 years) compared to what one would expect in sporadic colorectal carcinogenesis and had a long history of CD, often over 15 years preceding CRC diagnosis. Interestingly, two of the patients had multiple synchronous CRCs. Histologically the CD-associated CRC were adenocarcinomas, frequently displaying mucinous and/or signet ring cell components. While CRC with a mucinous and signet ring cell phenotype are
typically located in the right-sided colon and are typically microsatellite
instable, the analyzed CD-associated CRC were – despite their mucinous
and/or signet ring cell histology – microsatellite stable. Consistently, preliminary data from the aCGH profiles of the CD-associated CRC showed

chromosomal aberration patterns similar to those known from sporadic
CRC following the chromosomal instability pathway.
Conclusions. In addition, we will present molecular analyses of sporadic
CRCs with mucinous and signet ring cell morphology and demonstrate
similarities and differences compared with CD-associated CRCs.

P.FR-002
Back to the start! Evaluation of prognostic markers in GIST
M. Pichelstorfer1, E. Klieser2, D. Weyland1, R. Kemmerling3,
T. Jäger4, T. Kiesslich5, 6, D. Neureiter2, R. Illig*2
1University of Applied Sciences Upper Austria, Wels, Austria, 2Institute
of Pathology, Salzburger Landeskliniken, Paracelsus Medical University,
Salzburg, Austria, 3Medizinisches Versorgungszentrum für Histologie,
Zytologie und Molekulare Diagnostik, Trier, Germany, 4Department of
Surgery, Salzburger Landeskliniken, Paracelsus Medical University, Salzburg,
Austria, 5Department of Internal Medicine I, Salzburger Landeskliniken,
Paracelsus Medical University, Salzburg, Austria, 6Institute of Physiology
and Pathophysiology, Laboratory for Tumor Biology and Experimental
Therapies (TREAT), Paracelsus Medical University, Salzburg, Austria

Background. The aim of this study was to provide a standardized risk
stratification of gastrointestinal stromal tumors (GIST) based on tumor
localization, tumor size, involved lymph nodes and metastases as well as
mitotic activity and other possible morphologic and molecular markers
in order to improve the risk evaluation scheme for recurrence, metastasis
and survival of patients with GIST.
Methods. Overall 201 cases of patients with GIST (115 (57.2 %) female
and 86 (42.8 %) male) were investigated according to standardized morphological markers including nuclear pleomorphism, tumor cell necrosis,
mucosal infiltration, ulceration, skeinoid fibers and growth pattern. In addition, all cases were analyzed immunohistochemically using a tissue microarray platform for different markers of differentiation (CD34, CD44,
C-kit (CD117), Desmin, DOG-1, PDGFRα, S 100, SMA) and for proliferation (Ki-67, pHH3, Bcl-2, p16, p53). These findings were correlated by
uni- and multivariable analyses with clinic-pathological GIST characteristics including recurrence, metastasis and survival.
Results. The clinic-pathological parameters of this GIST specimen cohort
were comparable to previous studies; several parameters showed clear associations to each other and to the defined clinical endpoints, multivariate
analysis reduced the number of prognostic variables to localization, multifocality, H&E-associated mitosis as well as growth pattern of GIST. None
of the applied markers of differentiation and proliferation had the potency to be applied as an independent prognostic marker in GIST.
Conclusions. Classical risk factors of GIST (like localization und H&E-associated mitosis) are still important as prognostic factors in GIST. Additionally, the growth pattern and multifocality can predict the recurrence
and metastasis rate in GIST. Currently, additional molecular prognostic
markers still remain to be identified and validated.

P.FR-003
Colorectal cancer cell lines show distinct cellular
responses to Aurora and polo-like kinase inhibitors
(siehe Abstract SO-005)

P.FR-004
Evaluation of RSPOs in gastric mucosa as potential
regulatory ligands of LGR5 stem cells
(siehe Abstract SO-003)

Der Pathologe · Supplement 1 · 2015

| 95

Abstracts
P.FR-005
Interference with epigenetic modifiers alters cell organization
of esophageal cancer cells in organotypic cultures*
T. Ahrens*1, L. Lutz1, J. Ostendorp1, M. Werner1, 2, S. Lassmann1, 2
1Institute of Surgical Pathology, University Medical Center,

Freiburg, Germany, 2German Cancer Consortium (DKTK) and
German Cancer Research Center (DKFZ), Heidelberg, Germany
Background. The two main histotypes of esophageal cancer – esophageal
squamous cell carcinoma (ESCC) and esophageal adenocarcinoma (EAC)
– are characterized by distinct cellular morphologies, most likely due to
divergent molecular events driving cell-organization. To investigate the
contribution of epigenetic modifiers, this study investigated the role of
HDACs and DNA methylation in esophageal cancer cell organization in
organotypic cultures (OTC).
Methods. ESCC (OE21) and EAC (OE33) cell lines were seeded in organotypic cultures (OTCs) and grown for 17 days. Histone deacetylases
and DNMT1 were inhibited by MS-275 and Azacytidine/AZA (previously shown to affect cell viability and cell migration in monolayer cultures).
OTCs were examined post processing as FFPE “tissue” blocks in serial
sections for cell morphology (HE, PAS) and expression of Caspase-3 and
CDX2 activation.
Results. Untreated OTCs of OE21 and OE33 cells demonstrated invasive
cancer cell growth, which resembled the distinct morphologies of ESCCs
and EACs in vivo. In ESCC type OTCs, interference with HDACs or DNMT1 by MS-275 and/or AZA reduced invasive depth (down to ~50 %) and
size of invaded/migrating cancer cell groups (down to ~30 %).
In EAC type OTCs, the combined treatment with MS-275 and AZA
improved cancer cell differentiation by (re-)inducing gland formation (as
shown by PAS positivity and CDX2 staining). In addition, both ESCC and
EAC OTCs showed increased cell death post MS-275/AZA treatment, independent of Caspase-3 activation.
Conclusions. Interference with epigenetic modifiers in OTCs of ESCCs
and EACs clearly demonstrates that HDACs and DNMT1 are involved
in tumor cell invasion to deeper tissue layers as well as in cell differentiation of EAC cells. Thus, besides merely affecting cell viability, epigeneticbased inhibitors may also revert disturbed cell-cell architecture in esophageal cancers.

*funded by DFG SFB992, C3 Project

P.FR-006
Significance of ATRX/DAXX expression and alternative
lengthening of telomeres in insulinomas and
neuroendocrine tumors of small intestine
(siehe Abstract SO-019)

P.FR-007
Changes in DNA Methylation of PITX2 and the
non-coding RNA PITX2-lncRNA during Transition
from Normal to Malignant Colorectal Tissue
B. Uhl*, A. van Ellen, S. Meller, G. Kristiansen, D. Dietrich
Institute of Pathology, University Hospital, Bonn, Germany
Background. The DNA methylation of PITX2 is known to be associated
with the patients outcome in prostate, breast and lung cancer. PITX2 is also involved in the regulation of androgene receptor, MYC oncogene and
Wnt/ß-catenin pathway. The latter one is an important pathway in the
pathogenesis of colorectal cancer (CRC). The non-coding RNA PITX2lncRNA is located downstream of the PITX2 locus. In previous studies
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its DNA methylation revealed a sharp distinction between non-small cell
lung cancer subtypes. This study investigated a possible correlation between the state of colorectal carcinogenesis and the DNA methylation of
PITX2 and PITX2-lncRNA.
Methods. Colorectal tissue samples were obtained from patients who underwent surgery at the University Hospital Bonn. 176 FFPET specimens
were analyzed including normal adjacent tissue (NAT) and inflammation
(N = 75), subtypes of adenomas (N = 75) and cancerous colorectal tissue
(N = 26). The DNA methylation levels in bisulfite-converted DNA were
analyzed using quantitative, methylation-specific qPCR assays.
Results. The DNA methylation of PITX2 and PITX2-lncRNA in CRC is
significantly lower as compared to NAT & inflammation or adenoma tissues (p < 0.0001). No differences were found between NAT & inflammation and adenomas.
Conclusions. Reduction of aberrant DNA methylation of PITX2 and
PITX2-lncRNA seems to be a late epigenetic event in carcinogenic progression from adenoma to CRC. Further investigations are necessary to
clarify and characterize the role of PITX2 and PITX2-lncRNA in colorectal cancer in more detail.

P.FR-008
Rapid tumor progression in a patient with HPV type 16
associated anal squamous cell carcinoma (SCC) suffering
from long-standing Crohn’s disease: a case report.
A. Fischer*1, T. Krause2, H. Steinbrück2, H.-U. Schildhaus3, J. Rüschoff1
1Institute of Pathology Nordhessen, Kassel, Germany,
2Gastroenterological Practice, Kassel, Germany, 3Institute of

Pathology, University Hospital, Goettingen, Germany
Background. Squamous cell carcinoma (SCC) is the most common anal
cancerous lesion, most frequently associated with high-risk HPV infection. Furthermore, there is evidence that Crohn’s disease predisposes to
SCC and adenocarcinoma in patients with perianal disease.
Methods. A 57-year old patient with long history of Crohn’s disease, first
diagnosed in 1985, went through several surgeries including ileocolectomy and anal fistula resection, combined with immunosuppressive therapy additionally periodically since 2008. In April 2014, tissue samples taken from a painful fistula presented with extensive high-grade anal intraepithelial neoplasia (AIN-HG) and evidence of invasive growth as non-keratinizing SCC. Immunohistochemical and molecular subtyping of HPV
was performed on current and previous tissue samples.
Results. AIN-HG and invasive anal squamous cell carcinoma turned out
to be strongly positive for p16/Ki67 staining and molecular analysis disclosed a HPV-16 subtype. In contrast, HPV-analysis was negative in all
available previous tissue samples including one anal fistula resected in
2009 which was without any dysplasia. Finally, the patient was diagnosed
as Crohn’s disease with HPV-high risk infection that rapidly (< 5ys) progressed to AIN-HG and anal SCC finally developing osseous metastases.
Conclusions. This case of a patient diagnosed with SCC of the anal canal in
combination with both, Crohn’s disease as well as HPV Type 16, rises the
question concerning the pathomechanism leading to dysplasia and finally
cancer. There have been several case reports suggesting that long period of
Crohn’s disease with a history of multiple fistulas and surgical resections
is a risk factor for both adeno- and squamous cell carcinoma [Riddell R &
Jain D, 2014]. This patient with long-standing Crohn’s disease must have
had acquired HPV-HR-infection most likely within the past five years before diagnosis indicative of an unusual rapid progression from HPV infection to cancer. Even in high risk groups such as HIV infected patients
progression to invasive anal cancer has recently been shown to be very low
[Mathews WC et al. 2014]. We assume that Crohn’s disease may predispose for both persistent HPV-HR infection and potentially to rapid transformation into AIN and invasive cancer, in particular if immunosuppressive therapy is administered. This might implicate, that there is need to
re-evaluate current screening guidelines for anal cancer in patients with
chronic inflammatory bowel disease [Egan L et al. 2014].

P.FR-009
Long non-coding RNA HOTAIR affects DNA methylation
patterns in gastrointestinal stromal tumours (GIST)
S. Hofmann, I. Bure, A. Agaimy, A. Hartmann, F. Haller, E. Moskalev*
Institute of Pathology, Friedrich-Alexander-University,
Erlangen-Nuremberg, Germany
Background. Aberrant alterations of DNA methylation patterns have
been recognized as early and common events in oncogenesis emphasizing high therapeutic and preventive potential. Concurrent epigenetic silencing of multiple tumour suppressor genes has been reported in different tumours suggesting the existence of a directed program, whereby groups of genes are regulated by promoter methylation. The molecular bases of such a program remain largely unclear. Certain long noncoding RNAs (lncRNAs) have been recently identified that are responsible for target specificity of the histone modification complexes. It remains
poorly understood, however, if lncRNAs may play a role in patterning
DNA methylation. In this study, we asked by using gastrointestinal stromal tumours as a model if an epigenetic related HOX Antisense Intergenic RNA, or HOTAIR, is capable of affecting cancer related DNA methylation patterns. To this end, we showed high up-regulation of HOTAIR in
patient samples (n = 73) of high risk compared to low and intermediate
risk groups. Besides, high levels of this transcript’s endogenous expression
were detected in GIST cell lines GIST T1 and GIST48b.
Methods. Stable knockdown of HOTAIR in both cell lines was achieved
by RNAi using lentiviral transduction, and genome-wide DNA methylation profiling was performed on the Infinium HumanMethylation450
BeadChip platform.
Results. A total of 218 CpG sites got hypomethylated upon the HOTAIR
knockdown in GIST T1 and GIST48b cells (β > 0.3, FDR < 0.05). These included potential tumour suppressors, transcription factors, tumour-specific antigens, genes related to angiogenesis or involved in metabolism. As
confirmed by using bisulfite pyrosequencing, CpG methylation of 64 %
degree at one of the targets in GIST T1 cells was entirely erased upon HOTAIR knockdown with concomitant up-regulation detected by qRT-PCR.
Concordant with earlier reports, HOTAIR knockdown led to reduced migration potential in GIST T1 cells.
Conclusions. Taken together, the results suggest that HOTAIR is one of
the factors that enable target specificity of DNA methylation in GIST.
While the molecular mechanism remains to be determined, it is plausible to assume a recruitment of DNA methyltransferases by the Polycomb
repressive complex 2, which target specificity is determined by HOTAIR.
The results suggest the feasibility of manipulating DNA methylation patterns in a targeted manner and are of potential interest in context of epigenetic cancer therapy.

P.FR-010
Interdisciplinary, common pathological and surgical aspect
in the specific tumor-biological entity, the carcinoma
of esophagogastric junction – results of a prospective
multicenter observational study in 2,897 patients
R. Steinert*1, I. Gastinger2, K. Ridwelski3, H. Ptok4, S. Wolff3,
F. Meyer3, C.J. Bruns3, R. Otto2, H. Lippert2
1St.-Josefs Hospital at Salzkotten, Dept. of General and Abdominal
Surgery, Salzkotten, Germany, 2Institute for Quality Assurance in
operative Medicine, University Hospital, Otto-von-Guericke University,
Magdeburg, Germany, 3Institute of Pathology, University Hospital,
Otto-von-Guericke-University, Magdeburg, Germany, 4Carl-Thiem
(Municipal) Hospital at Cottbus, Dept. of Surgery, Cottbus, Germany

Background. Adenocarcinomas of the esophagogastric junction are increasingly considered a separated tumor entity. Prognosis is rather worse
compared with distal gastric cancer. Data from a multicenter study as part

of research on clinical care aim to reflect current situation in surgical treatment after inauguration of neoadjuvant modi.
Methods. As part of the ongoing prospective multicenter observational study QCGC 2 (German Gastric Cancer Study 2), 544 adenocarcinomas of the esophagogastric junction (AEG 1-3) were registered from
01/01/2007-12/31/2009 to assess early postoperative & long-term oncological outcome.
Results. Patients underwent surgical intervention in 108 (76.6 %) of the
141 surgical departments which provided data to the study. In 391 patients
(82.5 %), R0 resection was achieved. Almost 60 % of the carcinomas of the
esophagogastric junction were approached in departments with no more
than 10 of these tumor lesions through the whole study period (3 years).
Endoscopic ultrasonography was performed in 283 cases (53 %); the rate
of neoadjuvant treatment was 34.4 % (n = 187). Intraoperative fresh frozen section was only included in intraoperative decision-making in 242
patients (60.8 % [!]). In the revealed heterogeneous spectrum of surgical
interventions, a limited number of transthoracic approaches (20 %) & a
mediastinal lymphadenectomy rate of only 47 % were found. Hospital lethality was 6.6 %. In the adenocarcinomas of the esophagogastric junction,
a significantly lower median survival (25 months) compared with distal
gastric cancer (38 months) was observed depending on the tumor stage.
In addition, 5-year survival rate of AEG patients (33.1 %) was distinctly
shorter than for patients with distal gastric cancer (41.4 %). There was no
significantly better survival by neoadjuvant treatment in the group of investigated patients.
Conclusions. The results in the treatment of carcinomas of the esophagogastric junction (in the multicenter setting reflecting daily surgical practice including surgical departments of each profile & region even after introduction of multimodal therapeutic concepts) are not satisfying. In particular, modern & tumor-specific diagnostic and surgical strategies according to the challenge of a separate tumor entity different from “conventional” gastric cancer need to be developed & wider used or their percentage has to be increased. In this context, centralisation of the surgical
care of this specific tumor entity appears reasonable.

P.FR-011
Stenosing tumor growth – an independent
prognostic parameter in colorectal cancer
R. Steinert*1, D. Zabub1, F. Meyer2, H. Ptok3, C. Köchling1, M. Vieth4, I. Gastinger5
1St.-Josefs Hospital at Salzkotten, Dept. of General and Abdominal
Surgery, Salzkotten, Germany, 2Institute of Pathology, University Hospital,
Otto-von-Guericke-University, Magdeburg, Germany, 3Carl-Thiem
(Municipal) Hospital at Cottbus, Dept. of Surgery, Cottbus, Germany,
4Hospital at Bayreuth, Institute of Pathology, Bayreuth, Germany,
5Institute for Quality Assurance in operative Medicine, University
Hospital, Otto-von-Guericke University, Magdeburg, Germany

Background. In addition to modern research in the fields of genomics &
proteomics, analyses of macroscopic tumor characteristics & their prognostic relevance appear as “old fashion”. However, there is no sufficient
molecular parameter or a set of markers on the horizon, which are suitable to assess appropriately the prognosis of colorectal cancer. Beside the
genotype, there is also the phenotype of a tumor lesion, whereby almost
no data on precisely structured patient cohorts has been published so far.
Aim: By systematic additional analysis in a formerly documented historical study cohort, impact of macroscopic tumor issues as alternative to the
today’s rather molecular biological characteristics onto tumor outcome
was to be investigated.
Methods. From 09/01/1997-06/30/2000, all consecutive patients with
colorectal cancer at the Carl-Thiem Hospital of Cottbus (n = 205) who
had undergone an elective, oncologically adequate resection were documented, in particular, their parameters of a minimally residual tumor disease. Among the 140 items, established clinical & histopathological data
(re-checked by an investigation called “reference pathology”) added by
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further parameters on macroscopic tumor characteristics obtained from
tumor specimens such as growing types were evaluated. With regard to
the occurrence of a stenosis, only a subjective yes-/no-option of response
& data registration was possible. Median follow-up time period was 61
months. End point of the study was the tumor-related death.
Results. In 199 patients (97.1 %), sufficient information on tumor stenosis was available. There were significant associations between tumor
stenosis & i) pT stage (p < 0.001), stage according to UICC classification
(p = 0.018), type of tumor growth (insular vs. circular, p < 0.001), grading
(p = 0.044), preoperative serum CEA level (p < 0.001), L status (p = 0.007)
& intraoperative mobility of tumor lesion (p < 0.001). There was no significant correlation with nodal status, peritumorous tumor cell dissociation, tumor shape & tumor site. Cases with a tumor-based stenosis were
associated with a significantly worse tumor-dependent survival in both
univariate Kaplan-Meier curve (p = 0.001) & in multivariate Cox regression analysis (p = 0.045).
Conclusions. In a controlled patient cohort, detection of a stenosing tumor growth is considered an independent prognostic parameter. Macroscopic tumor issues characterizing tumor phenotype & manifestation of
genotype should be included in the overall prognostic assessment of a tumor disease.

P.FR-012
Eosinophil granulocytes in inflammatory fibroid polyps
S. Förster*, R. Knüchel, J. Jäkel
Institute of Pathology, RWTH University, Aachen, Germany
Background. Mesenchymal inflammatory fibroid polyps (IFP) – named
according to an eosinophil granulocyte rich inflammatory infiltrate in a
mesenchymal tumorous proliferation – proved to harbor mutations in the
PDGFRa gene, indicating its neoplastic nature. An histogenetic overlap
with gastrointestinal stromal tumors (GIST) is considered. Common feature of IFP is the presence of tumor associated eosinophils (TAE), which
is not commonly observed in GIST. Eosinophils play an important role in
inflammatory diseases of the gastrointestinal tract e.g. eosinophil esophagitis, raising the question of a pure inflammatory response versus a direct
paraneoplastic effect concerning TAE in IFP.
Methods. Paraffin embedded archival cases of IFP (n = 9) and GIST (n = 6)
of the Institute of Pathology Aachen originating from stomach were immunohistologically screened for expression of chemokines and receptors
like Eotaxin (CCL11), CCR3, RANTES (CCL5), VCAM1 and IL4 respectively. Four cases of eosinophil esophagitis served as controls. Slides were
immunohistochemically stained against chemokines listed above and
against CD34 and CD117. Mutational status of the relevant codons of the
PDGFRa gene was obtained.
Results. IFP and GIST showed histologically round and to a lesser extent
spindle shaped mesenchymal cells, exhibiting variable cellularity and vascularity and were positive for CD34, except one GIST (14/15). Unequivocal CD34 positivity of TAE was not observed, but TAE in IFP revealed
weak to moderate positivity for RANTES (9/9) and Eotaxin (8/9). RANTES+ but CD34- and Eotaxin- eosinophils were observed in the controls.
Weak expression of RANTES and Eotaxin was also seen in some GIST.
No significant results were revealed for the other antibodies investigated.
Except for one wild type IFP, all IFP harbored PDGFRa mutations (8/9)
as well as half of the GIST (3/6).
Conclusions. CD34+ eosinophils are no specific feature of IFP, but Eotaxin and RANTES surely play a role because those chemokines promote also other inflammatory fibrosing diseases. Interestingly, RANTES+ but Eotaxin- eosinophils were observed in the controls while both markers were
expressed in TAE of IFP. We conclude from our data that IFP cannot be
unequivocally diagnosed via an immunohistochemical pattern of eosinophils rendering mutational analysis necessary for dubious cases.

98 |

Der Pathologe · Supplement 1 · 2015

P.FR-013
The Immunoscore in Colon Cancer (CC): Comparison of the digital
workflow to conventional histology for the quantification of
CD3 and CD8 positive and tumor-infiltrating lymphocytes
C. Geppert*1, J. Kolwelter1, S. Nolte1, J. Galon2,
F. Pages2, A. Lugli3, T.T. Rau3, A. Hartmann1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen,
Germany, 2INSERM, Cordeliers Research Center, Laboratory
of Integrative Cancer Immunology, Paris, France, 3Institute
of Pathology, University of Bern, Switzerland

Background. Some studies showed promising results in analysis of tumor-infiltrating lymphocytes in colon cancer. The Immunoscore project is an ongoing international study including 23 centers worldwide validating the prognostic impact of CD3 and CD8 in CC. As a participating
center we accomplished all the steps included in the workflow. The aim
of this study is to compare a complete digital pathology approach to classical histological methods.
Methods. From 447 collected individual cases with CC in stage I-III HE
stains were reevaluated and the invasive margin and tumor-center were
detected. Immunohistochemistry was performed for CD3 and CD8. The
slides were digitalized and afterwards analyzed by the Definiens Architect
software. The Immunoscore is defined by the density of CD3 positive Tlymphocytes and CD8 positive cytotoxic T-lymphocytes in the tumor center (TC) and the invasive margin (IM) of CC using whole tumor slides.
The digital workflow includes the following steps: 1) Slides are scanned
and digitally segmented into small areas by the Definiens Architect software; 2) the annotation must be performed by a pathologist; 3) the invasive margin is calculated and the overall stained lymphocytes including
the hot spots (best of 5 tiles counted) are quantified automatically; 4) validation of the hot spots by a pathologist.
Results. The average number of the digitally quantified CD3 and CD8
positive lymphocytes in the included 447 CC cases were for CD3 (in 5
tiles): 4688 cells for TC and 4137 cells for IM and for CD8: 2013 cells for
TC and 1677 cells for IM, respectively. The average of lymphocyte density for CD3 was 2147 cells/cm2 with a range of 91 cells to 33890 cells (TC)
and 2237 cells/cm2 with a range of 31 cells to 18188 cells (IM) and for
CD8 (in 5 tiles) was 2080 cells/cm2 (TC) with a range of 108 cells to 71212
cells (TC) and 911 cells/cm2 with a range of 193 cells to 14882 cells (IM).
The average of the area that was analyzed for CD3 and CD8 was 2,17 cm2
(TC) and 1,84 cm2 (IM).
Conclusions. The digital workflow proposed the Immunoscore task force
is a reliable basis for an accurate quantification of CD3 and CD8 positive
lymphocytes in CC compared to semi-quantitative scoring system used
in conventional histology. Therefore, a possible perspective is the implementation of the Immunoscore workflow in the daily surgical pathology practice.

P.FR-014
Possible role of TGF beta- 1 in inflammatory pseudotumor associated
with multiple neuroendocrine tumors of the small intestine
A. Udelnow1, D. Jechorek1, S. Klose2, C. Wex1, M. Pech3, A. Reinhold4, F. Meyer*1
1Institute of Pathology, University Hospital, Otto-von-GuerickeUniversity, Magdeburg, Germany, 2Dept. of Nephrology, Endocrinology
and Hypertension, University Hospital, Otto-von-Guericke-University,
Magdeburg, Germany, 3Department of Radiology and Nuclear Medicine,
University Hospital, Otto-von-Guericke-University, Magdeburg,
Germany, 4Institute of Molecular and Clinical Immunology, University
Hospital, Otto-von-Guericke-University, Magdeburg, Germany

Background. Inflammatory pseudotumors (IPT), a rare condition of unknown etiology, have often been reported to be associated with specific infections or malignant tumors. The question whether IPT are them-

selves an inflammatory or a neoplastic process is still going on. Several features, such as clonal origin, aneuplody and aggressive behavior resemble
a tumorous disease, while histological signs of inflammation (i.e. macrophage and T-cell-infiltration) and concomitant infectious diseases are arguments in favor of a deregulated immune response.
Methods. Case report
Results. A 57 year female patient was transferred to our hospital with ileus caused by a mesenterial tumor. Intraoperatively the mesenterial mass
and the dependent small intestine segment as well as a suspect hepatic lesion were resected. The histopathological investigation revealed 8 malignant neuroendocrine tumors (NET) of the small intestine with lymphatic and hepatic metastasis and a mesenteric IPT. The postoperative course
was uneventful and the patient was discharged on the 18th postoperative
day. The last follow-up after 30 months showed no recurrence of the IPT
but clinical and radiological evidence for a persistent hepatic metastasis of
the NETs. While plasma Chromogranin A remained suppressed by Sandostatin, the TGF beta- 1 level was markedly rising.
Conclusions. Based on the current literature and our previous experiences we can state that IPT are an aberrant secondary immunological process possibly driven by excessive TGF beta- 1 and not a neoplasia. Nevertheless the tumourous behaviour point to a continuity between inflammation and neoplastic transformation. Interestingly, the described case
represents a rare coincidence of an IPT and malignant NET (8 lesions) of
the small intestine (3rd case in the literature) making differential diagnoses and potential molecular pathomechanisms very challenging for correct patho(histo)logical classification, differentiation and adequate follow-up investigation.

tive pathways was also demonstrated upon treatment of GIST48b cells of
PRKCA inhibitor dequilinum chloride.
Conclusions. By combining bioinformatic prediction and experimental
validation, novel interactions between miR-409-3p/PRKCA were identified in GISTs that have potential regulatory effects on major signalling
pathways and may contribute to malignant behaviour and tumour progression by stimulating cell proliferation and eventually evasion of apoptosis. Inhibition of PRKCA reduces proliferation and induces apoptosis
in imatinib-resistant cell line GIST48b, establishing it as a potential therapeutic candidate.

P.FR-015
Inhibition of PRKCA has proapoptotic effect and reduces
proliferation in imatinib resistant cell line GIST48b

Background. Prostate cancer is a very common malignant tumor in older
men. In the last decade different systems, e.g. TNM staging, Gleason grading and tumor-volume were analyzed to verify the prognostic value. The
Gleason score is so far the most powerful value for prognosis. The tumor
volume of prostate cancer can now be calculated in a much more precise
and exact value than ever before using digital pathology techniques in annotated slides. Tumor volume and the ratio of tumor volume/prostate volume show promising prognostic power.
Methods. Diagnostic material from Erlangen from 50 patients with complete prostatectomy and prostate cancer were collected and analyzed.
None of them was treated with neoadjuvant therapy before surgery. The
average of follow-up was more than 5 years. Digital slide imaging, annotation and calculation provided by Mirax-Midi, 3D-Histech (for normal
slides with 25 mm x 75 mm) and Axio Z1, Zeiss, Jean (for oversize slides
with 55 mm x 75 mm) were performed and the areas and volumes were
calculated for the whole prostate and the tumor region. Tumors were annotated and measured in μm2. Volumes were calculated by terms using
tissue thickness (in FFPE blocks). Volumes were generated for every individual tumor and its organ separately. These results, which were achieved
with digital pathology, were compared to the old-fashioned diagnostic
routine and its approach for the calculated tumor volume.
Results. In all 50 cases the digital analyzed volumes of tumor were less
than 75 % of the volume measured previously. In some cases the volume
was even half the size in preliminary data. These precise and objective
and observer-independent calculated volumes could show prognostic relevance in prostate cancer (Kaplan Maier analysis) perspectively.
Conclusions. Digital computed tumor volumes are much more precise
and objective and observer-independent than routine measurements by
ruler or approximation. Using digital pathology and measurement can
serve as a powerful tool for quantification of tumor area and its volume.
It could serve as a predictive tool for patient’s outcome.

I. Bure*, E. Moskalev, A. Agaimy, A. Hartmann, F. Haller
Institute of Pathology, Friedrich-Alexander-University,
Erlangen-Nuremberg, Germany
Background. Gastrointestinal stromal tumours (GISTs) are the most
common mesenchymal tumours of the gastrointestinal tract. The key genetic alterations in GISTs are gain-of-function mutations of the receptor
tyrosine kinases KIT and PDGFRA, rendering these kinases and downstream signalling cascades PI3 K/AKT1 and RAS/RAF/ERK constitutively
active. Protein kinase C alpha (PRKCA) is one of the key effectors, which
plays a role in cell proliferation, apoptosis and cell motility. The expression of PRKCA was associated with distinct clinic-pathological subgroups
of GIST in our earlier studies. The aim of the current study was to determine the functional role of PRKCA in GIST and the mechanisms for control of its expression.
Methods. Several computational prediction algorithms were applied to
genome wide mRNA and microRNA expression data sets to identify potential miRNAs targeting PRKCA. GIST48b cells were transfected with
miRNA expressing plasmid pFLAG or siRNAs against PRKCA. Additionally, the cells were treated with increasing concentrations of the PRKCA inhibitor dequilinum chloride, and phosphorylation of PRKCA targets was detected by Western blot. Cell viability was monitored by resazurin assay and CellTiter-Glo Luminiscent cell viability assay (Promega).
The rate of apoptosis was estimated by Caspase-Glo 3/7 assay. The expression of both PRKCA and miR-409-3p was quantified by qRT-PCR and
confirmed by Western blot.
Results. In silico analysis revealed significant inverse correlations between miR-409-3p and PRKCA expression. This was confirmed by qRTPCR and Western blot in GIST48b cell line. We showed that miR-409-3p
reduced cell proliferation and had proapoptotic effect. Same phenotype
was observed after transfection of the cells with siRNAs against PRKCA.
Therefore we can assume that miR-409-3p exert its function by targeting PRKCA. Proapoptotic effect and decrease of proliferation via respec-
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P.FR-016
Precise calculated tumor volume of prostate cancer
using digital pathology is superior to common
methods – preliminary data from Erlangen
C. Geppert1, J.-N. Hühnermund1, T. Wittenberg2, T.T. Rau*3, A. Hartmann1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen,

Germany, 2Fraunhofer Institute for Integrated Circuits IIS Image
Processing and Medical Engineering, The Image Processing and
Medical Engineering Department (BMT), Erlangen, Germany,
3Institute of Pathology, University of Bern, Switzerland
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P.FR-017
Qualitative Comparison between Fresh Frozen (FF) and FormalinFixed-Paraffin-Embedded (FFPE) Tissue Samples: Significance in the
way and duration of the fixation for the Quality in Research Projects
C. Lucena-Porcel*1, D. Kieslich de Hol2, E. Herpel1, 2
1Institute of Pathology, University Hospital, Heidelberg,
Germany, 2NCT-Gewebebank, Heidelberg, Germany

Background. With the increasing tendency of personalised medicine, research in the field of Genomics and Proteomics is on demand, as the creation of biobanks worldwide. Therefore the need of human tissue samples raises. Tissue samples (FF and FFPE) are an inestimable resource for
diagnostic and clinical research. However, we are facing nowadays several issues: decreasing in obtaining FF tissue samples; a high amount of patients with systemic therapy (Chemo- and/or Radiotherapy) prior to surgery, regressively modifying tumour tissue. Compensating this situation
would be using FFPE tissue samples. Nevertheless nucleic acids extracted
from FFPE tissue samples (fixed in 4 % Formaldheid buffer) in time are instable and chemically modified making them difficult to use in molecular
studies. In this study our aim is to compare the qualitative differences between FF and FFPE in both normal and tumour tissues as also the difference between different organ entities, in chronologic order from 2005 until 2014. We also want to show that long time-archived FFPE tissue samples can be indeed very useful for scientific aims.
Methods. We are analysing matched pairs of normal and tumour tissue samples from different organs: prostate (FF n = 50; FFPE n = 50), colon (FF n = 30; FFPE n = 30), kidney (FF n = 40; FFPE n = 40), breast (FF
n = 20; FFPE n = 20), lymph node (FF n = 40; FFPE n = 40) and soft tissue
(FF n = 40; FFPE n = 40). We compare FF and FFPE tissue samples from
the same patient. These samples were archived at the BioMaterialBank
Heidelberg (BMBH) in the period between 2005 and 2014. A pathologist
analyses and chooses the samples with high histological quality. From the
selected tissue samples nucleic acids are extracted (Siemens TPS Hamilton) and quantified by fluorescence (Qubit, Agilent Technologies). The
quality control of the nucleic acids is performed by electrophoresis (2200
TapeStation, Agilent Technologies), showing the highest sample intensity and concentration. Finally, to prove the quality of the extracted nucleic acids, a polymerase chain reaction (PCR and RT-PCR) is performed.
Results. FF tissue samples have a higher quality and more quantity of
nucleic acids than FFPE. Also the quality of tissue samples from 2014 is
higher than the ones from 2005 (both FF and FFPE). However, though
the poorer quality of FFPE tissue samples, nucleic acids are still expressing genes in high concentrations.
Conclusions. Long time-archived FFPE tissue samples can be used in the
future for scientific aims.

P.FR-018
m4 Biobank Alliance: data protection compliant
IT-based process support for acquisition and
annotation of high-quality tissue samples
F. Erlmeier*1, R. Blaser2, A. Lehmann2, J. Slotta-Huspenina1, R. Langer3,
U. Nitsche4, C. Späth4, K.-P. Janssen4, H. Höfler1, M.B. Alliance investigators5
1Institute of Pathology, Technical University of Munich, Munich, Germany,
2Institut für Medizinische Statistik und Epidemiologie, Klinikum
rechts der Isar, Munich, Germany, 3Institute of Pathology, University
of Bern, Switzerland, 4Department of Surgery, Technical University
of Munich, Munich, Germany, 5www.m4.de, Munich, Germany

Background. Biobanks and biospecimens are critical components for clinical and translational basic research and are fundamental for the development of personalized medicine and improvement in the quality of human health care. A major aim of the m4 Biobank Alliance (www.m4.de/
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bba) was to develop and to prove demand-actuated concepts for state of
the art biobanking in the era of personalized medicine.
Methods. As a member of the m4 Biobank Alliance the “Tissue bank of
the University clinic of the Technical University of Munich” aimed to establish a data protection compliant IT-based process for acquisition of
high-quality tissue samples, annotated with clinical data, at the transition
between medical care and research. Patient data protection is critical and
must follow high privacy standards.
Results. Within the scope of the m4 Biobank Alliance (www.m4.de/bba),
a data protection concept and a biobanking information system have been
developed and deployed, which are compliant with the applicable data
protection laws and the relevant generic data protection concepts provided by the Telematics Platform for Medical Research Networks (TMF). As
part of the annotation process, the IT-System interfaces both the clinical
and the pathological information systems.
Conclusions. Within the m4 Biobank Alliance, a common set of rules for
ethical and data protection issues as well as for a transparent biosample
request procedure via a central biobanking portal at BioM (www.bio-m.
org) was developed, aimed to implement high standards.

P.FR-019
BioKEP pilot-study: generating the framework for a
collaboration between publicly funded and private
biobanks (PublicPrivatePartnership-BB)
J. Fuchs*1, J. Geiger1, A. Bötsch1, J.W. Goebel2, S. Esslinger3, R. Jahns1
1University Hospital of Wuerzburg, Interdisciplinary Bank of
Biomaterials and Data, Wuerzburg, Germany, 2Lawyer’s Office
Goebel & Scheller, Bad Homburg, Germany, 3The Bavarian Blood
Donor Service, Bavarian Red Cross, Munich, Germany

Background. For the understanding of the pathogenesis and development
of a disease, biomaterials and patient data prior to diagnosis would be invaluable. The ibdw collects biomaterials and associated data from patients
diagnosed and/or treated in the University Hospital Würzburg (UKW)
based on a broad consent. The Bavarian blood donor service (BSD) retains from each donor a plasma sample for follow-up analysis which can
be broadly used for medical research after expiry of the statutory period
if the donor consents.
Methods. By linking donor and patient identities we attempt to merge
bio-samples and data to obtain a contiguous longitudinal time series. In
this aim BioKEP, a TMF funded project, was set up to establish a generic
framework comprising legal, ethical, and technical issues for public/private biobank-collaborations.
Results. All documents and work-flows developed for BioKEP are designed in a generic manner allowing for a straightforward implementation in different public/ private biobank constellations. BioKEP is based
on a cooperation-agreement covering all relevant aspects of biobanking
including ELSI-issues. Data and privacy protection are regulated as well as
handling of intellectual property and/or liability limitations. Patient information and consent forms meeting all current ethical standards have been
developed. However, the matching of patients with blood donors poses
a major challenge, however. This has been solved by a secondary level of
pseudonymisation linking the pseudonyms of each project partner. Biomaterials and data are exchanged between the partners exclusively based
on the secondary BioKEP pseudonym.
Conclusions. By solving a number of ELSI- and administrative issues/
challenges BioKEP may serve as a (generic) model for the successful establishment of public-private-partnerships in the field of biobanking.
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Fig. 1 | P.FR-020 8 Depiction of the different data sources contributing to the
document based biobank database

P.FR-020
Harmonization of Biobank Information in a Clinical Setting
H.B. Winther*, C. Brochhausen, C.J. Kirkpatrick
Institute of Pathology, REPAIRlab, Mainz, Germany
Background. Biobanks have gained importance in the field of personalized medicine. They are key to research many complex illnesses, especially if the incidence is low and only few samples are available. The value of
a tissue sample is directly dependant on quality and quantity of the associated information. The more is known about the donor, the procedure
resulting in the specimen, the pre-medication of the donor and many other factors, the better the tissue sample can be utilized in studies. A questionnaire was conducted by the NIH surveying biobanks about the informative value of their samples [1]. It was concluded that insufficient data
about samples decreased the informative value and the usefulness of the
samples to studies. Furthermore, optimal environmental conditions have
to be ensured in order to produce high quality results.
Methods. In order to resolve these issues, we have established a system
that is able to harmonize a multitude of different systems in a document
based database. Information is accessed from various sources, such as the
clinical information system, the laboratory information management system, the Gießener Tumordokumentationssystem and the administrative
biobanking database (FreezerPro) (. Fig. 1).
Results. Every bit of information is being pre-processed, normalized, interconnected and saved in a document based biobank database (MongoDB). It is possible to answer very complex queries with this setup. Furthermore, methods belonging to the field of cluster computing (MapReduce) [2] allow for a high performance.
Conclusions. The harmonization of relevant biobanking information in
a single document based database allows for very complex queries whilst
ensuring high performance, resulting in a better overall performance of
the biobank as a whole.
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P.FR-021
Detection of HPV infection in head and neck squamous cell
carcinoma (HNSCC): an immunohistochemical algorithm
J.H. Dreyer*1, F. Hauck2, M.H.M. Barros1, G. Niedobitek1
1Unfallkrankenhaus Berlin, Institute for Pathology, Berlin, Germany,
2SANA Klinikum Lichtenberg, Institute for Pathology, Berlin, Germany

Background. HPV detection in head and neck squamous cell carcinoma
(HNSCC) is relevant as incidence of HPV+ oropharyngeal carcinomas
continues to rise. Patients with HPV associated oropharyngeal carcinomas are included in trials for treatment de-escalation. p16ink4a is a surrogate marker for HPV infection in HNSCC. Usually molecular methods
are used for confirmation. However, some cases show overexpression of
p16 yet no molecular evidence of HPV. We used immunohistochemistry
to examine expression of cell cycle proteins involved in HPV-associated
transformation to address this problem.
Methods. 415 HNSCC were analysed with pRb-, CyclinD1- and p16-immunohistochemistry and HPV DNA PCR. HPV association was confirmed by overexpression of p16 (> 70 % of tumour cells) and presence
of HPV DNA. Expression of pRb and CyclinD1 were evaluated using a
six-tiered scale: negative (0); 1-25 % (1); 26-50 % (2); 51-75 % (3); 76-90 %
(4); 91-100 % (5) of cells. pRb and CyclinD1 scores were added for a combined score and the results were compared to p16 and HPV DNA PCR.
Results. 61 HNSCC (14.7 %) were p16+ . Of these, 52 cases (12.5 %) were
HPV DNA PCR+ and thus were considered HPV associated. p16- cases were consistently HPV DNA-. 9/415 cases (2.2 %) were p16+ but HPV
DNA-. HPV+ cases generally showed low expression scores of pRb and
CyclinD1 (< u > < < /u > 3). HPV- cases showed higher pRb (median 3)
and CyclinD1 (median 3) expression scores (p < 0.0005). Combining both
scores, all HPV+ cases showed a sum of < u > < < /u > 4. The score sum of
HPV- cases was variable (median 6). Of nine p16+ /HPV- cases, three and
two cases showed pRb- and CyclinD1-scores > 2, respectively. Two cases
showed a score sum of > 4 (9 and 7).
Conclusions. In conclusion, HPV-associated HNSCC are characterized
by p16 overexpression and a combined score of < u > < < /u > 4 for pRb
and CyclinD1 while p16 negative HNSCC are HPV-, irrespective of pRb/
CyclinD1 score. For p16+ /HPV- cases in our series, this implies that two
were genuinely HPV-negative while seven showed p16/pRb/CyclinD1 expression consistent with HPV-association. Thus, the combination of p16,
pRb and CyclinD1 immunohistochemistry may aid in detection of HPV
infection in HNSCC.

P.FR-022
Outcome in Patients with FIGO Stage I, Type I, Type II, and
Mixed-Type I/II Endometrial Adenocarcinomas: Results from
a Large Homogenized Single Institution Study Collective
S. Kommoss*1, S. Lax2, A. Staebler3, F. Kommoss1, F. Grevenkamp1,
D. Wallwiener1, F. Fend3, S. Brucker1, E.-M. Grischke1, F.-A. Taran1, F. Kommoss4
1University of Tuebingen, Gynecology, Tuebingen, Germany, 2Institute of
Pathology, LKH Graz West, Graz, Austria, 3University of Tuebingen, Pathology,
Tuebingen, Germany, 4synlab MVZ Pathology, Mannheim, Germany

Background. Serous and clear cell (type II) carcinomas have been considered more aggressive histological types of endometrial adenocarcinoma as
compared to endometrioid (type I) carcinomas and are know to present
more frequently with high stage disease. The aim of this study was to analyze the prognostic impact of the histological type for FIGO stage I endometrial carcinomas which is less well known.
Methods. 392 consecutive cases of FIGO stage I endometrial adenocarcinomas were staged and treated according to valid guidelines at the Department of Gynecology, University of Tuebingen, Germany. Histological slides of all cases were reviewed by three pathologists (SL, AS, FK) and
classified according to WHO 2014 criteria. Patients were followed (mean
follow-up: 46 months). Survival analysis was performed using KaplanMeier estimator analysis.
Results. Of all 392 endometrial adenocarcinomas, there were 363 (92.6 %)
pure type I endometrioid carcinomas, 19 (4.8 %) pure type II carcinomas
(16 serous, 1 clear cell, 2 mixed serous/clear cell), and 10 (2.6 %) mixed
type I/II carcinomas (6 endometrioid/serous, 4 endometrioid/clear cell).
Of all 363 endometrioid carcinomas, 295 (81.3 %) were G1, 51 (14 %) G2,
and 17 (4.7 %) G3. 5-year survival rate was 86 % for type I carcinomas, and
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it was lower for type II carcinomas (64 %; p = 0,002), and for mixed type
I/II carcinomas (77 %; p = 0,09). Among all type I carcinomas, 5-year survival rate was 88 % for G1 and G2 carcinomas, and it was lower for G3
carcinomas (21 %; p = 0,0004). No statistically significant difference between 5-year survival rates of type I, G3 carcinomas and type II carcinomas was found (p = 0.8).
Conclusions. Outcome in FIGO stage I endometrial adenocarcinomas is
significantly worse in pure type II vs. type I tumors. Among type I carcinomas, outcome is significantly worse in high grade (FIGO G3) compared to low grade (FIGO G1 and G2) tumors. No significant difference in
prognosis was detected for type I, G3 compared to type II carcinomas, but
the number of cases was limited. The results of this study support present
treatment strategies regarding the G3 subgroup of type I (endometrioid)
as well as type II carcinomas as high-risk tumors.

P.FR-023
Prevalence of HPV infection in head and neck
carcinomas shows geographical variability
F. Hauck*1, M. Oliveira-Silva2, J. Dreyer3, V.J. Ferreira Perrusi4, R.A. Arcuri4,
F.L. Dias4, R. Hassan4, C. Rodrigues Bonvicino4, M. Barros3, G. Niedobitek1, 3
1Sana Kllinikum Lichtenberg, Institute for Pathology, Berlin,
Germany, 2Fundação Oswaldo Cruz, Rio de Janeiro, Brazil,
3Unfallkrankenhaus Berlin, Institute for Pathology, Berlin,
Germany, 4Instituto Nacional de Câncer, Rio de Janeiro, Brazil

Background. HPV infection is associated with a proportion of squamous
cell carcinomas arising in the head and neck region, particularly in the
oropharynx. Recently, rising prevalence rates of high-risk human papillomaviruses (hrHPV) in oropharyngeal carcinoma (up to 80 %) have been
reported in North America and Scandinavia.
Methods. We have analysed 424 German and 163 Brazilian head and
neck squamous cell carcinomas from oral cavity (OSCC), oropharynx
(OPSCC) and hypopharynx (HPSCC) using p16 immunohistochemistry, HPV DNA PCR and sequencing, hrHPV DNA in situ hybridisation
(ISH), and hrHPV E6/E7 RNA ISH.
Results. In the German series, 52/424 cases (12.3 %) were p16+ /hrHPV+ (OSCC 3.8 % [10/265], OPSCC 34.4 % [42/122], HPSCC 0 % [0/37]).
In the Brazilian series, PCR-based prevalence of hrHPV DNA was 11.0 %
(18/163; OSCC 6 % [5/83], OPSCC 15.5 % [11/71], HPSCC 22.2 % [2/9]).
Ten of these cases were p16+ . All eight hrHPV+ /p16- cases were negative in both ISH assays. In both series, HPV16 was by far the most common HPV type detected. In addition, fourteen p16+ /HPV PCR- were
identified.
Conclusions. We confirm that regardless of geographical origin, the highest hrHPV prevalence in HNSCC is observed in oropharyngeal carcinomas. The proportion of HPV-associated OPSCC was substantially higher
in the German cohort than in the Brazilian series (34.4 % vs 12.7 %), and in
both groups, the prevalence of hrHPV in OPSCC was much lower than in
recent reports from North American and Scandinavia. We suggest, therefore, that it may be possible to define areas with high (e.g., USA, Canada,
Scandinavia), intermediate (e.g., Germany) and low (e.g., Brazil) prevalence of HPV infection in OPSCC, possibly reflecting differences relating
to oral sexual behaviour.

P.FR-024
Acanthomatous ameloblastoma
M. Gajda*1, C. Kaufhold1, S. Schultze-Mosgau2, I. Petersen1
1Institute of Pathology, Friedrich-Schiller-University, Jena,
Germany, 2Department of Oral & Maxillofacial Surgery/ Plastic
Surgery, Friedrich-Schiller-University, Jena, Germany
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Background. Ameloblastoma is a rare, benign neoplasm of odontogenic
epithelium described for the first time by Broca (1868) as adamantinoma,
and then re-coined by Churchill (1934). Ameloblastomas are benign, locally aggressive neoplasms that constitute approximately 1 % of odontogenic neoplasms. The mandible is involved in 80 % of cases and the maxilla in 20 %. Histopathologically, it occurs in six patterns: plexiform, follicular, acanthomatous, granular cell, basal cell, and desmoplastic type.
Methods. This report presents a new case to the literature, reviews histologic findings and radiographic appearance, and discusses the clinical
significance of this tumor with respect to treatment based on currently
available literature.
Results. We report the case of a typical acanthomatous ameloblastoma
of the mandible in a 67-year-old man. CT a left mandible tumor was suspected. The tumor mea ×u ×ing 3,5& 2,5& 1,5 cm was completely removed
at operation. Microscopic examination of surgically excised specimen revealed solid epithelial cell nests with peripheral palisading ameloblastic
cells and the central squamous cell assemblage that was consistent with
the findings of acanthomatous ameloblastoma type. In the postoperative
days, there was no complication.
Conclusions. In conclusion, the present case has some interesting findings
distinguished it from other reported cases of ameloblastoma. First, this is a
case of acanthomatous ameloblastoma which is an extremely rare variant.
Second, it is usually found in the age of 20-40 years but in this case, the age
was only 67 years. Special attention is thereby given to the question of malignancy. It is stated that the metaplastic transformation into squamous
epithelium which occurs in acanthomatous ameloblastoma does not predispose to malignant changes, to increased recurrent rate or to more extensive invasion of the tumor.
Ameloblastoma take at complete removal, as in this case, usually a benign course. However, were malignant and metastasis variants described.
Also, there is in principle the possibility of local recurrence after a long
latency. In this respect, the patient should be in a demand care remain.

P.FR-025
Cell Proliferation and HPV Infection in Keratocystic
Odontogenic Tumours and Ameloblastomas
C. Lippert*, C. Sauer, T. Gaiser
Institute of Pathology, University Medical Center, Mannheim, Germany
Background. Ameloblastomas (AB) and keratocystic odontogenic tumours (KCOT) are benign epithelial odontogenic lesions which often
show a locally aggressive growth pattern and a tendency for recurrence.
The objective of this study is to apply immunohistochemistry and molecular pathology for a better understanding of the biological behaviour and
the relationship of these two entities.
Methods. We retrospectively analysed five AB and five KCOT with regard to immunohistochemical markers (Ki-67, EGFR, p16) and HPV status. Ki-67 was recorded as percentage of positively stained cells per core
(proliferation fraction). Staining intensity of EGFR and p16 was measured
semi-quantitatively, HPV DNA by using multiplex PCR assays.
Results. Proliferation fraction was medium (up to a maximum of 10 %
in both study groups) and did not show a significant difference (p-value:
0.64). Expression of EGFR was similar in KCOT and AB. HPV (type 6)
infection was present in only one KCOT case (p-value: 1.00). Unlike areas with inflammatory cell infiltrates, intact epithelial cells in KCOT did
not express p16.
Conclusions. In conclusion, the markers Ki-67 and EGFR showed a high
degree of similarity between KCOT and AB. In total, Ki-67 proliferation
reached values of 10 % in both groups, confirming the already known intrinsic growth potential of these lesions. In our study, HPV infection could
not be detected as a significant possible etiological factor. However, one
KCOT lesion showed HPV type 6 (low risk) infection. Further analyses
are required to clarify the clinical significance of this finding. Graphics of

the used markers and a correlation with clinical parameters will be presented at the conference.

P.FR-026
Evaluation of the MDM 2-p53 and CDK4-RB1
pathways in parotid gland carcinogenesis
I. Grünewald*1, A. Busch2, S. Huss1, E. Wardelmann1, W. Hartmann1, M. Stenner2
1Gerhard-Domagk-Institute for Pathology, University Hospital
Münster, Münster, Germany, 2Department of Ear, Nose and
Throat, University Hospital Münster, Münster, Germany

Background. Salivary gland cancer (SGC) is a rare malignancy and displays high histological diversity with 24 malignant epithelial tumor types
according to the current WHO classification. Previous studies showed
that genetic alterations of p53 are implicated in tumorigenesis of a larger subset of parotid gland cancers. The current study was performed to
elucidate mechanisms of pathogenesis, particularly in those subgroups of
SGC wildtype for p53, focusing on alternative mechanisms of oncogenesis, e.g. amplification of MDM 2 or deletions of RB1.
Methods. We here analyzed expression levels of MDM 2, CDK4, p53,
CyclinD1 and RB1 on protein level by immunohistochemistry and performed FISH analysis of MDM 2 and RB in 100 salivary gland cancers of
different tumor types which were collected from 1993 to 2014 at the University Hospital of Muenster.
Results. Subsets of SGC immunohistochemically showed differential overexpression of MDM 2, p53 and cyclinD1 pointing to potential
“pathogenic patterns” in SGC tumorigenesis, which may be additionally be characterized by differential amplification of MDM 2 or loss of RB1.
Conclusions. For the future, analyses of larger collections of SGC with
evaluation of cell cycle control effectors and their implication in parotid
gland carcinogenesis have to be performed.

P.FR-027
Endothelial marker patterns in vascular malformations and
benign vascular tumor of the head and neck region
M. Roessler*1, S. Luhne2, A. Schmidt1, R. Mandic2,
J.A. Werner2, A. Teymoortash2, R. Moll1, B. Eivazi2
1Institute of Pathology, Philipps University, Marburg, Germany, 2Department
of Otorhinolaryngology, Head and Neck Surgery, Marburg, Germany

Background. For the accurate diagnosis of vascular anomalies of the head
and neck region, a very heterogeneous group of tumors and malformations, the updated 2014 classification of the International Society for the
Study of Vascular Anomalies (ISSVA) considers, next to histopathological criteria, also clinical, radiological, pathophysiological, hemodynamic
and genetic feature of the lesions. In this study, we asked whether vascular anomalies classified according to this interdisciplinary scheme may be
distinguished by the expression of various endothelial markers.
Methods. Tissue specimens from head and neck vascular anomalies from
78 patients who presented at our ENT department from 2000 to 2012 were
assessed immunohistochemically for expression of WT-1, GLUT1, podoplanin (D2-40), keratin 7 (K7) and desmoplakin (as marker for the complexus adhaerens junctions of lymphatic endothelia). The vascular anomalies studied included 64 vascular malformations (low-flow lesions: 6 capillary, 22 venous and 21 lymphatic malformations; high-flow lesions: 15
arteriovenous malformations) and 14 vascular tumors (5 infantile hemangiomas, 9 pyogenic granulomas).
Results. Distinctive expression patterns were obtained in the various vascular malformations and vascular tumors. GLUT1 was specifically detected in all infantile hemangiomas. Cytoplasmic staining for WT-1 was observed in most infantile hemangiomas and pyogenic granulomas as well
as in small-caliber vessels of most arteriovenous malformations. Lym-

phatic endothelial markers including podoplanin (D2-40) were found in
most lymphatic malformations although D2-40 staining was reduced in
more dilated lymphatic channels. Some low-flow malformations exhibited K7 expression.
Conclusions. Our interdisciplinary study shows that the various forms of
vascular anomalies of the head and neck region, classified according to the
ISSVA, exhibit characteristic and diagnostically relevant expression patterns when analyzed by a panel of diverse immunohistochemical markers of endothelial cells. We here also extended the spectrum of lymphatic
endothelial markers applied in pathological vascular lesions.

AG Molekularpathologie Poster I
P.FR-028
Evaluation of Preanalytical Protein and Phosphoprotein Fluctuations
in Human Hepatocellular Carcinoma by Reverse Phase Protein Arrays
K. Tran1, S. Gündisch1, K. Malinowsky1, C. Beese1, J. Slotta-Huspenina1,
Y. Dincer1, C. Schott1, S. Böllner1, U. Mayr2, H. Höfler1, K.-F. Becker*1
1Technische Universität München, Pathology, München, Germany,
2Klinikum rechts der Isar, II. Medizinische Klinik, München, Germany

Background. Profiling disease-associated protein signaling networks in
tumor tissues is an important component of the strategy for personalized
cancer therapy. Unfortunately, instability of protein biomarkers in human tissue specimens can cause significant variability in molecular analysis. The aim of this study was to assess the potential effects of delayed tissue preservation (cold ischemia) on protein and phosphoprotein levels in
human hepatocellular carcinomas.
Methods. To characterize the impact of the preanalytical phase on protein
and phosphoprotein levels, 6 human hepatocellular carcinoma specimens
and corresponding reference tissues were collected, aliquoted and either
snap-frozen or fixed in formalin after defined ischemic intervals, ranging
from 0 to 120 min. Proteins were extracted and 29 signaling pathway protein and phosphoprotein levels were measured for all time points by reverse phase protein arrays.
Results. Comparison across tissue specimens revealed an increase of pErk(Tyr202/204) and beta-Catenin within the first 60 min after excision.
In contrast, other protein levels, like p-Met(Tyr1234/1235) and Her2 were
unchanged after 120 min and seem to be stable during the preanalytical
phase. Moreover, we found an increase of Wnt-signaling molecules (Axin,
GSK-3beta, beta-Catenin) and angiogenetic signaling factors (HIF1alpha,
VEGFR, p-VEGFR(Tyr1175)) in hepatocellular carcinoma compared to
corresponding reference tissue which seems to be unaffected during ischemic time. Depending on the experimental delay time, some protein biomarker levels were up-regulated or suppressed in a manner which did not
represent the protein level at the time of surgical resection.
Conclusions. The data of this study give insights into the interpatient variability as well as fluctuations in protein and phosphoprotein levels during tissue procurement. Valid measurement and correct interpretation of
protein biomarkers require tightly controlled guidelines and the acknowledgement of preanalytical variables affecting molecular analytes.

P.FR-029
Biliary/progenitor-cell markers and liver-specific Wnt target
genes define distinct subgroups of hepatocellular carcinoma
L. Frick*1, Y. Böge1, F. Böhm1, J. Friemel1, L. Quagliata2,
L. Terracciano2, M. Heikenwälder3, A. Weber1
1Institute of Surgical Pathology, University Hospital, Zurich, Switzerland,
2Institute of Pathology, University Hospital, Basel, Switzerland, 3Institute

of Virology, Technical University of Munich, Munich, Germany
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Background. Beta-catenin is the most commonly mutated oncogene in
hepatocellular carcinoma (HCC), whereas the expression of biliary/progenitor-cell markers has been associated with poor prognosis. However,
the relationship between Wnt-beta-catenin activation and progenitor-cell
phenotype is unclear.
Methods. Based on preliminary results from murine liver tumors, in
which a negative association between the biliary/progenitor cell marker A6 and beta-catenin activation was observed on immunohistochemistry, a tissue microarray array analysis of two separate cohorts of hepatocellular carcinoma patients was performed. Results were further validated using immunohistochemistry of large tissue sections and data mining
of publicly available whole-genome expression data.
Results. A negative association was found between positivity for any of
five liver progenitor-cell markers and expression of glutamine synthetase,
a sensitive marker for beta-catenin mutation, in an initial tissue microarray analysis of 90 HCC patients. This could be confirmed in a validation
cohort with 150 patients. In focal nodular hyperplasia of the liver, both
cytokeratin 7, a biliary marker, and glutamine synthetase were overexpressed, but co-immunostaining of whole slides showed a complementary pattern of expression on the level of individual cells. Analysis of publicly available gene expression data showed that biliary and progenitor
cell markers were almost exclusively upregulated in hepatocellular carcinoma without beta-catenin mutation. Furthermore, glutamine synthetase and other liver-specific Wnt targets were negatively associated with
biliary markers and alpha-fetoprotein in a meta-analysis of over a thousand patients.
Conclusions. Expression of biliary/liver progenitor cell markers and liverspecific markers of beta-catenin activation showed a negative association
and define distinct subgroups of hepatocellular carcinoma.

P.FR-030
Unknown mutations in new potential candidates, next
generation sequencing as the tool of choice.
O. Neumann*1, 2, T. Wüstefeld3, R. Pellegrino1, 2, R. Geffers4,
P. Schirmacher2, R. Knüchel-Clarke1, L. Zender3, T. Longerich1, 2
1Institute of Pathology, RWTH University, Aachen, Germany, 2Institute
of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,
3Internal Medicine I, University Hospital, Tübingen, Germany,
4Helmholtz Center for Infection Research, Braunschweig, Germany

Background. Next generation sequencing (NGS) technologies allow for
whole genome sequencing of human tumor samples, thus enabling comprehensive mutational analyses.
Methods. After validating that high-qualitative analysis is feasible using
FFPE tissue, whole exomic sequencing of a human hepatocellular carcinoma (HCC) sample was performed to identify driver genes of tumor
progression. The selected case was characterized by a highly differentiated HCC developing in a dysplastic nodule (DN), thus showing a nodulein-nodule appearance. Clonally expanded mutations were selected by the
Annovar tool. After mutation validation by Sanger sequencing candidate
genes were directly analyzed for their protumorigenic function in vivo using. For this purpose, a shRNA library containing 3 independent, bar-coded shRNAs per candidate was prepared, cloned into a transposon vector
containing AKT1 and myc as additional oncogenes and delivered into the
mouse liver via hydrodynamic tail vein injection (HTI). DNA was isolated from 30 murine HCC nodules to identify enriched shRNAs by NGS.
For validation a transposon system was used to express either the mutated or wildtype variant of the individual candidate genes.
Results. After normalization, 59.706 sequence variations were found in
the DN and 61.652 in the HCC compartment of the nodule. After removing variants and mutations predicted to be non-functional 11 mutations
could be shown to be clonally expanded in both the DN and HCC compartment, while 6 additional mutations were present in the HCC. All 17
clonally expanded mutations could be validated by Sanger sequencing and

104 |

Der Pathologe · Supplement 1 · 2015

were than directly screened in vivo via HTI of the focused shRNA library.
Four candidates revealed recurrent enrichment within murine HCC nodules suggesting that knockdown of these genes promotes a growth advantage for transformed hepatocytes. One of these four candidates dramatically accelerated tumor development when individually injected as a mutant variant, while transposon-mediated expression of the wildtype gene
did not induce hepatocarcinogenesis.
Conclusions. By using an integrative approach that combines NGS and innovative direct in vivo screening, we identified and functionally validated a new driver gene of hepatocarcinogenesis. Although eventually conflicted by tumor heterogeneity our study provides the proof-of-principle that this approach might be useful to identify protumorigenic driver
genes within a given patient, thus eventually facilitating a highly personalized oncological therapy.

P.FR-031
Desmocollin 3 acts as a tumor suppressor through inhibiting
PI3 K/AKT/MDM 2 signaling in human colorectal cancer
Y. Ma*, T. Cui, Y. Chen, I. Petersen
Institute of Pathology, Friedrich-Schiller-University, Jena, Germany
Background. Desmocollin 3 (DSC3), a member of the cadherin superfamily of calcium-dependent cell adhesion molecules, contributes to desmosome-mediated cell-cell adhesion. Previously, we found that DSC3
was downregulated in colorectal cancer (CRC) by promoter hypermethylation. However, the functional role of DSC3 in CRC has not yet been
fully elucidated.
Methods. In this study, we performed stable transfection using a DSC3
expression vector in a CRC cell line HRT18 and siRNA knockdown of
DSC3 in a CRC cell line LOVO. Cell-based functional assays including
proliferation assay, anchorage-independent soft agar test, cell cycle analysis, as well as apoptosis assay were carried out. The underlying mechanism was investigated by western blotting.
Results. Stable transfection led to a reduced tumor cell proliferation and
anchorage-independent growth in soft agar compared to control cells.
Cycle analysis revealed G1 cell arrest in the DSC3 positive transfectants.
Apoptosis assay showed that DSC3 overexpression enhanced the number
of apoptotic cells with activation of PARP, a marker for apoptosis, while
DSC3 knockdown resulted in decreased cell apoptosis. In analysis of the
underlying mechanism for DSC3 acting as a tumor suppressor, western
blotting showed that overexpression of DSC3 inhibited the activation of
AKT and MDM 2, and increased the p53 as well as the p21 levels, additionally E-cadherin expression was upregulated. On the contrary, knockdown of DSC3 by siRNA led to activation of AKT and increased level of
MDM 2. Moreover, data from TMA analysis in 140 primary CRC patient
samples showed that DSC3 protein expression was significantly correlated with DSC1, DSC2 and E-cadherin expression (P = 0,001).
Conclusions. Taken together, our date suggest that DSC3 acts as a tumor
suppressor gene by inhibition of cell proliferation through PI3 K/AKT
pathway in CRC cancer.

P.FR-032
Stable DAPK-knockout in MC38 cells using the CRISPR/Cas9 system
S. Steinmann*1, K. Scheibe2, C. Neufert2, R. Schneider-Stock1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2FAU Erlangen-Nürnberg, Medical Clinic I, Erlangen, Germany

Background. Colorectal cancer (CRC) is one of the most common tumor diseases worldwide. The Death-associated protein kinase DAPK) has
an impact in colon cancer progression. DAPK is a serine/threonine kinase which is involved in various cellular processes such as autophagy,
apoptosis, and inflammation. Interestingly it shows anatagonistic dual-

ity in different experimental settings. We aimed to elucidate the role of
DAPK in colorectal carcinogenesis using a murine colon adenocarcinoma MC38 DAPK-knockout cell line serving as a tool for transcriptome,
miRNome and proteome analysis and an in vitro model for further functional experiments.
Methods. We aimed to implement a stable DAPK-knockout (KO) in
MC38 cells by using CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats/Cas9 nuclease) technology. The CRISPR/Cas9 allows
precise and efficient genome modification of mammalian cells by inducing targeted double strand breaks. Establishing an eligible transfection
strategy of MC38 wild-type cells with three different constructs of CRISPR_OFP_mDAPK vectors each is the inherent fundament for future research exercises on DAPK1-KO cells. Successful enrichment of OFP-positive cells by fluorescence-activated cell sorting (FACS) and generating colonies from single cell clones is necessary to create a stable MC38-DAPKKO cell line. Leakage of DAP kinase in MC38-DAPK-KO cells will be further analyzed using different in vitro functional assays (migration, proliferation, anoikis, colony formation).
Results. MC38 cells are highly aggressive grade III adenocarconima
mouse tumor cells with an immense metastatic and invasive potential to
the liver. Preliminary data of clonogenic assay, X celligence migration assay and soft agar colony formation testing a specific DAPK-inhibitor on
MC38 cells suggest no influence of DAPK kinase activity on migration,
proliferation and colony formation. Thus, substrate phosphorylation by
DAPK is not necessary for these cellular functions. MC38-DAPK-KO cells
will assist to corroborate the DAPK-dependent functional scaffolds.
Conclusions. Loss of DAPK expression reported in numerous tumor cells,
cell lines, and cancer biopsies leading to selective advantages for tumor tissue suggests a role as a tumor suppressor. The impact of a deficient DAPK
kinase scaffold in murine colorectal cancer cells will be used in the near future as an in vitro tool to reveal any DAPK-relevant features for colorectal tumor progression.

P.FR-033
The HMGB1 protein sensitizes colon carcinoma cells
to cell death triggered by pro-apoptotic agents
G. Gdynia*1, V. Ehemann2, C. Zhang2, P. Schirmacher2, W. Roth1
1Institute of Pathology and German Cancer Research Center, Heidelberg,
Germany, 2Institute of Pathology, University Hospital, Heidelberg, Germany

Background. The HMGB1 protein has multiple functions in tumor biology and can act both as a transcription factor and as a cytokine. HMGB1
is released during cell death, and in our previous studies we demonstrated
that HMGB1 induces a distinct, necrosis-like cell death in glioblastoma.
Methods. cell culture, crystal violet cytotoxicity, lipofectamine transfection, ROS measurements, FACS analysis, western blot, siRNA knockdown, immune precipitation, immunohistochemistry.
Results. In colorectal cancer (CRC), the HMGB1-dependent effects show
cross-talk with apoptotic signal transduction. Treatment of CRC cells with
low concentrations of recombinant HMGB1 results in dose-dependent
cytotoxicity which is morphologically characterized by the formation of
giant mitochondria and does not share features of apoptosis. HMGB1triggered cell death is associated with intracellular ROS release, and overexpression of Bcl-2 blocks both the increase of ROS as well as HMGB1dependent cell death. Importantly, treatment with recombinant HMGB1
or overexpression of endogenous HMGB1 strongly sensitizes CRC cells
to the cytotoxic activity of the pro-apoptotic death ligand TRAIL as well
as the small molecule Bcl-2 family inhibitor ABT-737. Moreover, treatment of CRC cells with TRAIL or ABT-737 induces a release of endogenous HMGB1 into the extracellular space, and preincubation with glycyrrhizin, an HMGB1 inhibitor, significantly inhibits induction of cell death
by TRAIL and ABT-737, suggesting that HMGB1 functionally contributes
to the execution of cell death triggered by pro-apoptotic agents. Finally, we
investigated the expression of HMGB1 in human CRC tumor samples and

found that loss of HMGB1 expression is associated with a more aggressive
phenotype and a more advanced stage of disease in patients with CRC.
Conclusions. Altogether, our findings demonstrate a functional link between cytotoxic signaling cascades triggered by HMGB1 and pro-apoptotic agents leading to an HMGB1-dependent sensitization to CRC cell
death. Thus, a further evaluation of recombinant HMGB1 as part of an
experimental combination treatment of CRC seems warranted.

P.FR-034
p21Waf1/Cip1 dependent chromatin modifications
in colorectal HCT116 tumor cells
P. Lennert*1, C. Kröger1, K. Erlenbach-Wünsch1, S. Steinmann1,
K. Hübner1, S. Paul2, F. Rausch3, R. Schneider-Stock1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2FAU Erlangen-Nürnberg, Systems Tumor Immunology, Department
of Dermatology, Erlangen, Germany, 3FAU Erlangen-Nürnberg,
Institute of Anatomy, Department II, Erlangen, Germany

Background. The cell cycle regulator p21Waf1/Cip1 belongs to the family
of cyclin-dependent kinase inhibitors (CDKIs). Depending on the cellular condition, p21Waf1/Cip1 can either, inhibit the cell cycle or promote
proliferation, prohibit or induce apoptosis and increase or decrease cell
differentiation. The contradictory nature of p21Waf1/Cip1 encouraged
us to investigate the effects of this CDKI on the expression of chromatin
modifying enzymes in colorectal tumor cells.
Methods. Three different isogenic HCT116 cell lines were used for our
studies: HCT116 WT, HCT116 p21-/- and HCT116 p53-/-. The isolated
RNA was analyzed via Epigenetic Chromatin Modification Enzymes RT2
Profiler PCR Arrays from Qiagen. Western Blot analysis was performed
to verify the results of the PCR arrays. In addition, immunohistochemical
staining of different chromatin modifiers was performed on tissue microarrays of colon cancer patients. The protein structure of p21Waf1/Cip1
was generated by computational modelling techniques to investigate possible interactions between p21Waf1/Cip1 and chromatin modifying enzymes. Ex vivo crypt organoids from wt and p21 ko mice were studied for
chromatin signature.
Results. The PCR arrays provided us with astonishing results. Compared
to HCT116 WT cells we could see a clear deregulation of a high number
of different chromatin modifying enzymes in the two knock out cell lines.
SETD1B was up-regulated 1,8 times in p21-/- and HDAC1, which is a
known interaction partner of p21Waf1/Cip1, was down-regulated about
2 times compared to the WT cells. This could also be proven by Western
Blot and immunohistochemical analysis. The data was further processed
and analyzed using an R package termed as HTqPCR and it was observed
that ATF2 was up-regulated, while AURKB different HDACs and DNMT3B genes were down-regulated in p21-/- cells compared to WT cells.
The interaction between p21Waf1/Cip1 and HDAC1 could be analyzed
on an atomic scale by molecular dynamics simulations.
Conclusions. Our data strongly suggests that p21Waf1/Cip1 is very important for chromatin regulation in colon cancer cells and that its loss induces an active histone code. Interestingly most p21-dependent effects
were independent of p53. These exciting and new findings have to be further investigated.

P.FR-035
Role of amplifications in the PIK3/Akt/mTOR-pathway
in neuroendocrine tumors of the small intestine
M. Hoffmeister*1, J. Sperveslage2, M. Anlauf3, K. Petersen1,
T.M. Gress4, R. Moll5, R. Arsenic6, U.-F. Pape7, B. Sipos1
1Institute of Pathology and Neuropathology, University Hospital,
Tübingen, Germany, 2Gerhard-Domagk-Institute for Pathology,
University Hospital of Münster, Münster, Germany, 3Institute for
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Pathology, St. Vincenz-Hospital Limburg, Limburg, Germany,
4Department of Gastroenterology, Endocrinology and Metabolism,
Philipps-University Marburg, Marburg, Germany, 5Institute of Pathology,
Philipps University, Marburg, Germany, 6Institute for Pathology, Charité
University Medicine, Berlin, Germany, 7Department of Hepatology and
Gastroenterology, Charité University Medicine, Berlin, Germany
Background. The importance of biological pathways like the PIK3/Akt/
mTOR in the development of different kinds of cancers has been described widely. Mutations and amplifications can lead to constitutive activation of the pathway resulting in increased proliferation and reduced
apoptosis. Recently, amplifications of Akt1/2, PDGFR α/ β and mTOR in
small intestine neuroendocrine tumors (siNET) have been shown [1]. We
sought to identify the role of amplifications of Akt1/2, PDGFR α/ β and
mTOR in siNET using a huge cohort of samples (including primary tumors, lymph node and distant metastases).
Methods. Gene amplifications were assessed by Fluorescence-in-situ-Hybridization (FISH). We produced TMAs consisting of 217 NET tissues (of
135 different patients), which were used for the analysis. Amplification ratio was determined by dividing the number of specific signals for the genes
Akt1/2, PDGFR α/ β and mTOR, respectively, through the number of reference chromosome signals. Samples showing > 2 signals in > 30 % of cells
investigated were referred to as amplified.
Results. 49 % of the patients (56/115) had low grade amplifications in the
mTOR pathway. Most of the samples also showed polysomy regarding
the reference chromosome. Significantly more amplifications (p = 0.001)
were detected when comparing more progressed tumor stages T3 + T4
(64 %, 49/77) with earlier tumor stages T1+ T2 (29 %, 10/34). Similarly,
UICC stage IV tumors (66 %, 35/53; p = 0.0052) had significantly more
amplifications than stage IIIB tumors (35 %,13/37) (. Fig. 1). Patients
with advanced siNET (IIIB+ IV) showed significantly shorter overall survival when having an amplification of the mTOR gene compared to patients with no amplification (p = 0.0251).
Conclusions. We identified amplifications in the mTOR pathway in about
50 % of small intestine NET. These amplifications are associated with
more advanced tumor stages and adverse prognosis.

Reference
1. Banck MS et al (2013) The genomic landscape of small intestine neuroendocrine
tumors, Journal of Clinical Investigation
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Fig. 1 | P.FR-035 8 Overall survival of patients stage IIIB and IV, with vs. without
mTOR amplification (p = 0.0251)
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Background. Gastrointestinal stromal tumors (GIST) are the most common mesenchymal tumors of the gastrointestinal tract. Approximately
70 % and 15 % of sporadic GISTs harbor activating mutations in the receptor tyrosine kinases KIT and PDGFRA, respectively. Activating mutations of BRAF have been described as an alternate mutation event in
GISTs without KIT and PDGFRA mutations, and are found in < 3 % of
sporadic GISTs. Inactivating alterations of the NF1 gene in patients with
germline NF1 mutations and neurofibromatosis type 1/ M. Recklinghausen constitute another mechanism for GIST tumorigenesis. Collectively,
GISTs with activating mutations of KIT and BRAF or alterations of the
NF1 gene locus are characterized by strongly activated MAPK signaling.
Methods. We performed whole exome sequencing of a BRAF-mutant
GIST to search for additional somatic mutations that potentially contribute to tumor progression, and which may indicate potential therapeutic
targets. We identified a missense mutation of the gene sprouty homologue
4 (SPRY4), which is a negative regulator of MAPK signaling. Interestingly,
SPRY4 was one of the most upregulated genes in a murine model of KITmutant GIST in another study. Accordingly, we developed a customized
massive parallel sequencing approach to sequence the coding sequences
of SPRY2 and SPRY4 in a cohort of 21 GISTs, including seven GISTs with
BRAF mutation, 12 GISTs with KIT mutation, and 2 GISTs from patients
with neurofibromatosis type 1.
Results. The initial SPRY4 mutation identified by whole exome sequencing in the BRAF-mutant GIST was confirmed, and an additional SPRY4
mutation was found in another GIST with BRAF mutation. No mutation of SPRY2 was observed, but six GISTs with different genotypes harbored copy number variations (CNV) with low-level amplifications of
the SPRY2 gene locus.
Conclusions. In the current study, SPRY4 mutations were observed in 2/7
BRAF-mutant GISTs (28 %), but were absent in GISTs with KIT mutations (0/12) or NF1 inactivation (0/2). Although the number of cases is
too small to draw further Conclusions, SPRY4 mutations may contribute to tumor progression in GISTs with activated MAPK signaling, in
that they disrupt the inhibitory function of the negative MAPK signaling regulator SPRY4.
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Hospital Münster, Münster, Germany
Background. Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of the gastrointestinal tract. Most tumors are
driven by oncogenic KIT or PDGFRA mutations. More than ten years ago,
we were the first group describing the specific mutational subtype in KIT
exon 11 W557_K558del to be associated with aggressive clinical behaviour.
Very recently the prognostic value of specific KIT/PDGFRA mutations was
investigated in a large prospective study. Wozniak et al. found that espe-

cially in the gastric region, the presence of KIT exon 11 deletions, including
codons 557 and 558 implies an unfavourable outcome. As the current risk
classification (according to Miettinen et al., 2006) is based on size, mitotic count and localization, our current study aims at investigating the additional value of the mutational subtype in KIT exon 11 in our GIST registry.
Methods. We screened our GIST and Sarcoma Registry NRW for KIT exon 11 mutant GIST. Clinicopathological characteristics and molecular data (mutational subtype and codons involved) were collected.
Results. Starting with GIST of the gastric and oesophageal region in total
507 tumors were analysed. In the oesophageal region, deletions occurred
in 89 % of cases, point mutations in 11 %. 58 % deletions, 1 % deletions/
Insertion, 4 % duplications, 8 % insertions and 29 % point mutations were
seen in the gastric region. Concerning deletions, 88.66 % of the esophageal GIST showed an codon 557/558 involvement compared to 68,61 %
of gastric GISTs.
Conclusions. We report on a large cohort of patients with gastrointestinal stromal tumors with KIT exon 11 mutations and show that about two
thirds of gastric GIST show an involvement of codons 557 and or 558, a
feature that has recently been shown to be an independent adverse prognostic factor.

P.FR-038
Ultra-deep sequencing of multiplex-PCR enriched
hotspot and disease-related targets in high-standard
molecular pathology of prostate cancer
C. Vollbrecht*1, U. Koitzsch1, H. Eischeid1, A. Arens2, R. Samara2,
R. Knüchel-Clarke3, A. Heidenreich4, C. Toth1, R. Büttner1, M. Odenthal1
1University Hospital Cologne, Institute of Pathology, Cologne, Germany,
2Qiagen, Inc., Hilden, Germany,
3Institute of Pathology, RWTH University, Aachen, Germany,
4Department of Urology, RWTH University, Aachen, Germany

Background. Point mutations and small insertions/deletions (indels) in
tumor relevant genes have been identified and proposed as new indicators
of prognostic subsets in molecular pathology. Next generation sequencing
(NGS) technologies provide the simultaneous analysis of genomic mutations in numerous target regions with high sensitivity. In the present
study, multiplex PCR combined with NGS was used to establish a robust,
low cost, and high sensitivity pipeline to analyse mutations of diagnostic
relevant genes in prostate cancer with therapy resistance and metastases.
Methods. A total of more than 100 formalin-fixed and paraffin-embedded (FFPE) prostate cancer tissues including primary prostate carcinoma
and the corresponding metastases, as well as prostate carcinoma from patients with transurethral resection or salvage therapy, were used for tumor
macrodissection and automated DNA extraction. DNA was quantified
by GeneRead quantitative PCR (Qiagen, Hilden GER) and cancer related gene loci were amplified by multiplex PCR using primer sets designed
and provided by QIAGEN according to recent literature of whole exome
sequencing reports. Specific barcode adapters were ligated and adapter
library pools of each sample were sequenced using a MiSeq instrument
platform (Illumina). Conventional Sanger sequencing served as a reference technology. Primary data analysis and generation of fastq qz files
was carried out by means of the MiSeq reporter program. Alignment and
variant calling was performed using the CLC Cancer Workbench software (CLC Bio, QIAGEN).
Results. We obtained a total of around 10 million reads per run. Each of
the 1,837 amplicons was covered by 400 to 2,000 reads. After separation
of known single nucleotide polymorphism (SNPs), silent mutations, and
aberrations with an allelic fraction < 5 %, mutation hotspots in many of the
31 tumor specific genes were identified. Frequent mutations were found
in TP53, the androgen receptor gene, in the epigenetic writer MLL2, as
well as in the MED12 and PIK3CA genes.
Conclusions. We established an easy to use, low cost, and fast pipeline of
mutation analysis of a prostate cancer specific, hotspot gene panel cov-

ering the diagnostic relevant loci by a deep and highly reproducible coverage.

P.FR-039
Molecular pathological Analysis of
Angiogenesis in Angioleiomyomas
K. Mitschke*, L. Mägel, R. Engelhardt, N. Izykowski,
H.-H. Kreipe, K. Hussein, F. Länger, D. Jonigk
Institute of Pathology, Hannover Medical School, Hannover, Germany
Background. Angioleiomyomas are rare benign mesenchymal tumours
of smooth muscular differentiation. Their main clinical manifestation is
a painful subcutaneous nodule which most frequently occurs in the lower extremities. The molecular pathological characteristics of angioleiomyomas and, particularly, their angiogenic microenvironment has not
been investigated so far and is not fully understood. Therefore, we aimed
to analyze the molecular mechanisms with a special focus on the distinct
angiogenic components of angioleiomyomas compared to leiomyomas.
Methods. We selected a series of angioleiomyomas (n = 11) and a matched
reference group of leiomyomas (n = 11). To identify specific angiogenic
mechanisms we examined the relative expressions of a set of 384 microRNAs (miRNA). For RNA-extraction formalin-fixed and paraffin-embedded (FFPE) tissue samples were treated with our established procedure.
Afterwards, cDNA was synthesized, pre-amplificated and analysed by
quantitative real-time PCR using TaqMan MicroRNA Array Cards (Applied Biosystems). Subsequently the complementary regulatory mRNAs
were analysed and verified by immunohistochemistry.
Results. A total of 35 microRNAs with significantly higher levels of transcription were detected. We concentrated on three of them which we believe to be closely associated with angiogenic pathways: miR-17, miR-126
and miR-155. On the mRNA and Protein expression levels sprouty-related protein-1 (SPRED-1) was significantly decreased whereas VEGF-alpha
was significantly augmented.
Conclusions. We could show that angiogenesis in angioleiomyomas is
regulated by the VEGF signaling cascade in contrast to uterine leiomyomas. miR-126 inhibits SPRED-1 which in turn represses VEGF-alpha effects. Thereby miR-126 consequently leads to elevated angiogenic signaling. In addition, we were able to show that miR-155 and the miR-17-cluster have synergistic effects. These results implicate a potential influenceability of pathological neovascularization in a variety of diseases, such as
tumour angiogenesis or retinopathy.

P.FR-040
Analysis of ß-Catenin mutations in a cohort of
sporadic desmoid-type fibromatoses
S. Huss*, A. Glaub, R. Krumkamp, M. Trautmann, S. Elges,
J. Sperveslage, W. Hartmann, E. Wardelmann, I. Grünewald
Gerhard-Domagk-Institute for Pathology,
University Hospital Münster, Münster, Germany
Background. Desmoid-type fibromatosis (desmoid) is a fibroblastic tumour that shows locally aggressive growth. The clinical presentation of
the tumor depends on its site of origin: Extra-abdominal fibromatosis is
observed in the extremities and the head and neck region. Due to the destructive behaviour of the tumor, functional impairment and severe tissue destruction can occur. Abdominal fibromatosis develops from musculoaponeurotic structures in the abdominal wall, and grows diffusely into
skeletal muscle and regional adipous and fibrous tissue. Mesenteric fibromatosis also referred to as intra-abdominal fibromatosis, arises from mesenteric structures. Regardless of these different presentations, the Wnt signaling pathway seems to be involved in all clinical forms of desmoid type
fibromatosis. In sporadic tumors, the molecular basis is a mutation in the
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CTNNB1-gene. However, there is a limited spectrum of mutations, mostly involving codons 41 and 45. Despite known genotype-phenotype correlations, still no molecular prognostic factors could be established so far.
Methods. We collected 70 cases of desmoid-type fibromatoses from our
institute and referral center for soft tissue sarcomas for further analysis.
Genomic DNA was extracted, and CTNNB1mutations were analysed by
direct DNA sequencing. Clinicopathological standard parameters were
documented and complementary immunohistochemical analyses were
performed.
Results. CTNNB-1 mutations were found in 50/70 (71.4 %) of the desmoid-type fibromatoses. The mutational subtypes included p.T41 A
(42.9 %), p.T41I (4.3 %), pS. 45P (11.4 %), p.S 45 F (12.9 %) and wild type
(28.6 %). First-line clinicopathological correlation did not reveal a major
association of the type of mutation with the tumor´s biological behavior.
Conclusions. We here report at least 70 % CTNNB1 mutations in our cohort of sporadic desmoid-type fibromatoses. First-line clinicopathological correlation did not reveal a major association of the type of mutation
with the tumor´s biological behavior. Further analysis is required to understand the biological heterogeneity of the disease.

AGs Dermato- & Hämatopathologie Poster
P.FR-041
Dysplastic ichthyosis uteri associated with high grade cervical
intraepithelial neoplasia (CIN 3) and intrauterine device
(IUD) – a rare cause of recurrent abnormal PAP smear
L.-C. Horn*1, K. Ried2, U. Siebolts3, N. Dornhöfer2, A.K. Höhn1
1Institute of Pathology, Division of Breast, Urogenital and

Perinatal Pathology, Leipzig, Germany, 2Department of Obstetrics
and Gynecology, Leipzig, Germany, 3Institute of Pathology,
University of Halle-Wittenberg, Halle/Saale, Germany
Background. Ichthyosis uteri is an exceedingly rare condition in which
the surface of the endometrium is complete of near-complete replaced by
squamous epithelium. Originally described as an endometrial response to
iatrogenically-introduced caustic substances, similar changes have since
been described in association with a variety of inflammatory conditions
of the endometrium. Here we describe a case with associated CIN 3 and
repeated incomplete resection by conisation.
Methods. Here we present a case with ichthyosis uteri in association with
high grade intraepithelial lesion of the uterine cervix.
Results. A 55-year old women presented with lost IUD. Within IUD-removal curreted material represented squamous epithelium with highgrade SIL. Colposcopy showed T2 transformation zone and major changes, confirmed by atypical PAP-smear (Pap IVa-p Munich Nomenclature
III) and colposcopic guided cervical biopsy with CIN 3. Consecutive konisation specimen represented CIN 3 with complete resection. But, endocervical and endometrial curetting showed isolated strings of CIN 3. Repeated PAP-smear after 6 weeks represented PAP IVa-p and PAP IVbp. Within the re-konisation specimen CIN 3 was seen, again with complete resection. But, endocervical and corpus curetting represented additional strings of CIN 3. Five weeks after re-konisation a simple hysterectomy was performed. The endometrium represented atrophic change and
an ichthyosis uteri with high grade squamous intraepithelial lesion with
p16 block staining.
Conclusions. Ichthyosis uteri is a rare condition with about 50 reported cases. The possibility of significant cervical pathology should be considered when plaques of squamous epithelium with low grade dysplastic changes are identified in an endometrial curettage. The majority of
pure squamous cell carcinoma of the endometrium lack any association
to HPV-infection and p16-alterations. But some cases occur in association with ichthyosis uteri based on CIN 3 or squamous cell cervical carcinoma. So, careful sampling and examination is required.

108 |

Der Pathologe · Supplement 1 · 2015
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Measles exanthem histopathology. Case report
A. Böer1, M. Tirado*2
1Dermatologikum Hamburg, Dermatology, Hamburg, Germany, 2Institute

for Pathology Marienkrankenhaus Hamburg, Pathology, Hamburg, Germany
Background. Few reports describing skin lesions of measles infection exist because of rarity of cases. Focal epidermal changes including multinucleated syncytial cells situated among spongiosis and necrotic keratinocytes or within the parakeratotic stratum corneum was initially reported.
Later on, strict follicular involvement was described [1, 2].
Methods. We report a case of 22 year old alcoholic man admitted to psychiatry for hallucinations under alcohol influence. The patient developed
a skin rash, 39 ° C fever, dry cough, odynophagia, back pain, and diarrhea
12 days after hospitalization. Cutaneous examination revealed an exanthem with mild pruritus on the face and chest. Mucosa, palms and soles
were uninvolved. The patient also referred to have had contact with a
measles infected neighbor.
Two biopsies were obtained from the macular eruption, one from the
right shoulder, the other from the right temple. Empiric antibiotics for syphilis were initiated. Serologic testing was positive Measles IgM-antibodies. Syphilis testing was negative.
Results. Examination of the biopsy specimen revealed basket-woven orthokeratosis with superimposed parakeratosis. Multiple dyskeratotic keratinocytes (partially confluent and partially isolated), were present strictly within follicles and sebaceous glands. Basal vacuolar change with associated lymphocytes was also observed. The dermis showed a mild superficial and deep perivascular lymphohistiocytic infiltrate with few eosinophils and some extravasated erythrocytes. Deeper sections revealed occasional multinucleated epithelial cells in some infundibula.. Molecular
biology assessment of the biopsy for Herpes virus and Treponema pallidum was negative.
Conclusions. Small regional outbreaks of measles, although rare, can occur. Characteristic findings include mostly foci of parakeratosis, necrotic keratinocytes, spongiosis and multinucleated syncytial giant cells; and
dermal superficial and deep perivascular infiltrates predominantly of lymphocytes. Serial sections are often necessary to reveal intraepidermal multinucleated syncytial cells and biopsies can show only strict follicular involvement. Finally, differential diagnoses that should be considered include hypersensitivity and drug reactions, pityriasis rosea, contact allergic dermatitis (all previous in absence of epithelial syncytial multinucleated cells) and herpes virus infections [1, 2].
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Gunpowder or Mycetoma?
M. Kriegsmann*1, A. Harms1, M. Maier2, M. Andrulis1
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,
2Orthopedic Surgery, Ruprecht-Karls-University, Heidelberg, Germany

Background. Mycetoma is a chronic infectious disease of the skin and
subcutaneous tissue that occurs most commonly in tropical or subtropical areas. Here, we report on a case of mycetoma caused by fungi and review the differential diagnoses.
Methods. 32 year old African male presented with a history of left forefoot gunshot injury reconstructed by surgery 7 years ago. Since then, the
patient suffered from progressive painless chronic swelling of his left forefoot. Ultimately the patient was admitted to the department of orthopaedics due to multiple ulcerated verrucous skin nodules and osteomyelitis

with advanced destruction of the metatarsal bones. Amputation of left
lower leg was performed.
Results. Gross examination revealed a healed scar with retracted skin on
the plantar side of the foot as well as multiple nodular ulcerated skin lesions on the dorsal and plantar side measuring up to 0.5 cm. On the cut
surface through the skin nodules and destructed bone, gunpowder-like
aggregates of black granular substance were identified. Unexpectedly, histological evaluation unveiled the “gunpowder” being composed of fungi
embedded in pigmented amorphous substance and surrounded by an inflammatory reaction. The morphology of the fungus with branching and
septated hyphae was suggestive of Madurella spp. A diagnosis of mycetoma caused by fungus was established.
Conclusions. In summary, we report on a rare case of mycetoma caused
by fungus (so called Madura foot) and review the literature.

P.FR-044
A unique case of CALR mutated essential thrombocythemia
evolving to a chronic myeloid leukemia with coexistent
CALR mutation and BCR/ABL translocation
I. Bonzheim*1, B. Mankel1, P. Klapthor2, T. Hinrichsen3,
J. Schmidt1, F. Fend1, L. Quintanilla-Martinez1
1Institute of Pathology and Neuropathology, University Hospital,
Tübingen, Germany, 2Hämato-Onkologie, Munich, Germany, 3Zentrum
für Humangenetik und Laboratoriumdiagnostik, Munich, Germany

Background. JAK2 (V617) and MPL exon 10 mutations are well characterized features of essential thrombocythemia (ET). More recently, CALR
exon 9 mutations were identified in around 20-25 % of ET cases. CALRmutant ET seems to be a distinctive entity within myeloid neoplasms, that
affects relatively young individuals and is characterized by markedly elevated platelet count but relatively low thrombotic risk and no progression
to polycythemia vera. We aim to present a unique case of CALR mutated
essential thrombocythemia evolving to a chronic myeloid leukemia with
coexistent CALR mutation and BCR/ABL translocation.
Methods. In two bone marrow (BM) biopsies conventional histochemistry, immunohistochemistry (IHC), molecular analysis for JAK2, MPL and
CALR mutations, PCR and FISH analysis for BCR/ABL were performed.
Results. We report a case of a 26-year old man noted in 2011 to have
new-onset thrombocytosis with normal haemoglobin and white blood
cell count (WBC). The BM biopsy was normocellular with a normal
M:E ratio but an increased amount of megakaryocytes without fibrosis. The megakaryocytes showed a predominance of hyperlobated “staghorn” forms often present in loose clusters. Molecular studies showed
wild-type JAK2 and MPL genes. A diagnosis of JAK2-, MPL- ET was rendered. The patient responded to interferon treatment. In 2014 he was noted to have new-onset leukocytosis with normal PLT and subsequent increase of WBC count. Molecular studies revealed a BCR/ABL fusion transcript in peripheral blood. A BM biopsy revealed hypercellularity with an
elevated M:E ratio. Megakaryocytes were predominantly small and hypolobated. CD61 IHC highlighted the increase amount of “dwarf” megakaryocytes. FISH analysis confirmed a BCR/ABL fusion indicative of the
t(9;22)(q34;q11) translocation, which was retrospectively not detected in
the 2011 BM biopsy. Fragment analysis and sequencing of CALR exon 9
demonstrated an identical 5-bp insertion in both biopsies.
Conclusions. We report a case of a BCR/ABL+ CML presenting three
years after the diagnosis of a JAK2-, MPL- ET, both lesions carrying the
same CALR mutation. This is the first description of a CALR mutated
ET with characteristic clinical findings that acquired a BCR/ABL translocation, most probably as sign of clonal evolution, and changed the morphology from ET to CML. These findings are in contrast with the rare occurrence of simultaneous BCR/ABL translocation and JAK2 mutations,
where most cases represent two separate clones, one CML and the other ET or PMF.

P.FR-045
Dysregulation of microRNAs in angioimmunoblastic T-cell lymphoma
K. Reddemann*1, D. Gola2, A. Schillert2, J. Knief1, C. Kuempers1, J. Ribbat-Idel1,
S. Ber1, J. Schemme1, V. Bernhard1, N. Gebauer3, A.C. Feller1, C. Thorns1
1Institute of Pathology, Reference Centre for Lymph Node Pathology and
Hematopathology (UKSH), Campus Luebeck, Luebeck, Germany, 2Institute
of Medical Biometry and Statistics, Luebeck, Germany, 3Department
of Internal Medicine I (UKSH), Campus Luebeck, Luebeck, Germany

Background. Angioimmunoblastic T-cell lymphomas (AITL) are the second most frequent peripheral T-cell lymphomas in humans worldwide
and histomorphologically well characterized. MicroRNAs are a group of
small non-coding RNAs that can negatively regulate gene expression on
a posttranscriptional level. Their dysregulation has been shown to be of
importance in numerous tumour entities.
Methods. As a first step towards understanding the possible influence of
microRNA-dysregulation in AITL we analyzed the expression signatures
of 760 microRNAs in 30 nodal AITLs in comparison to reactive lymphadenitis with T-zone hyperplasia.
Results. We found miR-34a, miR-146a and miR-193b to be upregulated
as well as miR-140-3p, let-7 g, miR-30b and miR-664 to be downregulated in AITL on a significant level.
Conclusions. Interestingly, the microRNA-signature of AITL reveals
some overlap to autoimmune diseases, virus-triggered lymphomas and
angiogenic factors that promise deeper understanding and offer starting
points for future studies of this disease.

P.FR-046
ERK- and AMPK-mediated autophagy protects Burkitt lymphoma
cells from oxidative stress by increasing the activity of the
ROS transforming enzymes SOD1, SOD2 and catalase
(siehe Abstract SO-016)

P.FR-047
EBV-associated dysregulation of microRNA 150 and 155 in endemic
Burkitt lymphoma and EBV positive diffuse large B-cell lymphoma
J. Schemme*1, N. Meier1, S. Ber1, V. Bernard1, N. Gebauer2, C. Thorns1, A.C. Feller1
1Institute of Pathology (UKSH), Campus Luebeck,
Luebeck, Germany, 2Department of Internal Medicine I
(UKSH), Campus Luebeck, Luebeck, Germany

Background. Burkitt Lymphoma (BL) is a highly malignant B-cell lymphoma and can be subdivided in an endemic (eBL), sporadic (sBL) and
immunodeficiency-associated subtype. The Epstein-Barr virus (EBV) is
associated with 98 % of endemic BL and less than 20 % of sporadic BL.
To date, the literature describes distinctions in microRNA signatures between the sporadic and the endemic BL, as well as microRNA profiles specific for diffuse large B-cell lymphoma (DLBCL). Infections with EBV can
play a role in the development of some subgroups of DLBCL. Nevertheless, the molecular mechanisms that promote the pathology of these malignant diseases and the contribution of EBV to disease development are
still not understood.
Methods. We generated microRNA profiles for RNA samples of 15 sBLs,
15 eBLs and 15 EBV positive-DLBCLs using TaqMan® Array MicroRNA
Cards. In total 756 microRNAs were tested and preliminary analyses revealed that expression of 102 microRNAs was significantly altered between these entities. Consistent with other studies, we found that microRNA 150 and microRNA 155 were differentially expressed between sBL
and eBL and sBL and EBV positive-DLBCL, respectively. To identify targets of these two microRNAs in mature B lymphocytes, DLBCL cell lines
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SUDHL5 and HT were used for creation of a Tet-On system for overexpression of microRNA 150 and microRNA 155.
Results. Using gene expression profiling, we identified potential target
genes of these miRNAs in the transfected cell lines. In confirmation of
these in vitro- data, analysis of RNAs derived from eBL, sBL and EBV
positive-DLBCL patient tissues by real time RT-PCR showed differences
in the levels of limbic system-associated membrane protein (LSAMP), 1
chloride channel, voltage-sensitive 3 (CLCN3), opioid growth factor receptor-like 1, (OGFRL1), purinergic receptor P2X, ligand-gated ion channel, 5 (P2RX5).
Conclusions. Therefore, the effects of EBV in the pathogenesis of eBL and
EBV positive DLBCL may be mediated by the dysregulation of microRNAs 150 and 155 and its respective target genes.

P.FR-048
Combination of age, ABC-type and intratumoral
T-regulator cells are a negative prognostic factors for
primary extranodal diffuse large B-cell lymphoma
W. Tränkenschuh1, R. Kemmerling2, B. Alinger1,
T. Melchardt3, A. Egle3, T. Kiesslich4, 5, D. Neureiter*1
1Institute of Pathology, Salzburger Landeskliniken, Paracelsus Medical

University, Salzburg, Austria, 2Medizinisches Versorgungszentrum
für Histologie, Zytologie und Molekulare Diagnostik, Trier, Germany,
3Department of Internal Medicine III, Salzburger Landeskliniken,
Paracelsus Medical University, Salzburg, Austria, 4Department
of Internal Medicine I, Salzburger Landeskliniken, Paracelsus
Medical University, Salzburg, Austria, 5Institute of Physiology and
Pathophysiology, Laboratory for Tumor Biology and Experimental
Therapies (TREAT), Paracelsus Medical University, Salzburg, Austria
Background. Since cells of the microenvironment like infiltrating immune cells, cancer-associated fibroblasts, endothelial cells and pericytes
contribute to tumor initiation and progression, we investigate inflammatory cells in primary extranodal diffuse large B-cell lymphomas (DLCBL).
Methods. A complete retrospective data query of the digital clinic’s patient files was carried out to explore patients diagnosed with primary extranodal DLBCL between 1997 and 2012. The tumor samples and inflammatory characteristics were classified and assessed by immunohistochemical staining, especially for CD-3, CD-4, CD-8, CD-25 and FOXP-3. The
complete clinical data was evaluated for associations with overall survival time.
Results. Overall 136 (male/female = 61/75) cases could be included in the
investigations, in the majority older patients (mean/median of 69.0/71.5
years with range of 21.7-94.5), located in the gastrointestinal tract (n = 59
(43.4 %)) and showing lower ANN Arbor stages and IPIS scores overall
(up to 67.9 %). Slightly more cases exhibited a GCB (52.2 %) compared to
ABC-immunophenotype (47.8 %) with heterogeneous anatomic distribution pattern. Overall, the amount of inflammatory cell infiltration was associated with specific localization of DLBCL, “physiological” CD-4/CD-8
ratio and focally enhanced CD-25 positive T regulator (Treg) cells. Finally, the survival analysis revealed the variable age, ABC-subtype and CD25 level as negative prognostic marker in extranodal DLBCL.
Conclusions. Our investigations showed the anatomic and phenotype heterogeneity of primary extranodal DLBCL which is partially associated to a
T-cell-mediated inflammatory process. Data integration in survival analysis revealed as possible prognostic marker beside “classical” factors such
as age and immunophenotype of DLBCL the intratumoral amount of CD25 positive Tregs, which could be furthermore used as possible therapeutic target in the future.

P.FR-049
Diversity of bioenergetic profiles provides important clues to tailor
optimal therapeutic strategies in the treatment of B-cell lymphomas
K. Birkenmeier*1, S. Dröse2, I. Wittig3, R. Winkelmann1, M. Barrera4,
S. Hartmann1, C. Döring1, L. Völkl1, T. Wenz5, A.S. Reichert4,
J. Bereiter-Hahn6, U. Brandt7, M.-L. Hansmann1
1Dr. Senckenberg Institute of Pathology, Medical School, Goethe-University,
Frankfurt am Main, Germany, 2Clinic of Anesthesiology, Intensive-Care
Medicine and Pain Therapy, Goethe-University Hospital, Frankfurt
am Main, Germany, 3Centre of Biological Chemistry, and Centre for
Membrane Proteomics, Molecular Bioenergetics Group, Medical
School, Goethe-University, Frankfurt am Main, Germany, Frankfurt am
Main, Germany, 4Mitochondrial Biology, Goethe University, Frankfurt
am Main, Germany, 5Institute for Genetics, University of Cologne,
Cologne, Germany, 6Institute of Cellular Biology and Neuroscience,
Goethe-University, Frankfurt am Main, Germany, 7Nijmegen Center
for Mitochondrial Disorders (NCMD), Department of Pediatrics,
Radboud University Medical Center, Nijmegen, Netherlands

Background. While most solid tumors up-regulate glucose conversion to
lactate for ATP production (Warburg-phenotype), up-to-now the bioenergetic adaptations associated with the fundamental differences regarding
invasiveness, and the tumor cell microenvironment discriminating B-cell
lymphoma entities are poorly understood. We thus analyzed key metabolic pathways in Hodgkin’s and Burkitt lymphoma that behave completely
contrary in their proliferation and micro-environmental characteristics.
Methods. We analyzed expression of a set of key metabolic genes by
Western Blot of lymphoma cell lines and by immunohistochemistry of
lymphoma primary cases. We further measured cellular respiration rates
by oxygraphy and lactate levels by calorimetric assays in cHL and BL cell
lines, as compared to non-malignant B cells.
Results. We found the ratio of oxidative to non-oxidative energy conversion clearly shifted to OXPHOS (oxidative phosphorylation) linked ATP
synthesis in both lymphomas, as compared to the non-malignant precursor B cells isolated by MACS from tonsilar tissue of healthy donors. Mitochondrial mass, the expression of numerous proteins of oxidative metabolism (e.g. subunits of cytochrome c oxidase or ATP synthase) and markers
of mitochondrial biogenesis (e.g. PGC1-alpha) were remarkably up-regulated, even in lymphoma primary cases, as compared to non-malignant
lymphoid tissue. This OXPHOS shift was most prominent in Hodgkin’s
lymphoma cells that produced hardly any lactate from glucose promoted by NFkappaB. Myc-stimulated glutaminolysis gives Burkitt lymphoma cells the ability to adapt more easily to changes in substrate availabilities than Hodgkin’s lymphoma cells demonstrating low levels of glutaminolysis. We conclude that both lymphomas specifically adapt their energy metabolism to match the metabolic needs resulting from their proliferation rate and microenvironment that is controlled by the density of the
tumor cells and the metabolic properties of the surrounding cells. Functional analysis revealed that Hodgkin’s lymphoma cells depend on OXPHOS for continued cell growth and viability.
Conclusions. Our results provide important clues to tailor new strategies
in the treatment of B-cell lymphomas. Moreover, our work has important relevance for the understanding of metabolism associated vulnerabilities in certain B-cell lymphomas and indicates the diversity of bioenergetic profiles in cancer cells.

P.FR-050
Primary intravascular EBV-associated NK/T-cell
lymphoma of the central nervous system
E. Ellert*1, L. Schweizer2, T. Lanz3, J. Meißner4,
F. Kurz5, P. Schirmacher1, M. Andrulis1
1Department of General Pathology, Institute of Pathology, University

Hospital Heidelberg, Heidelberg, Germany, 2Department of
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Neuropathology, Institute of Pathology, University Hospital Heidelberg,
Heidelberg, Germany, 3Department of Neurooncology, University
Hospital Heidelberg, Heidelberg, Germany, 4Department of Medicine
V, University Hospital Heidelberg, Heidelberg, Germany, 5Institute
of Neuroradiology, University Hospital, Heidelberg, Germany
Background. Intravascular lymphoma is a rare and challenging clinical
and morphological diagnosis with no standard therapy available. Herein, we present a successfully treated case of a primary aggressive intravascular EBV-associated NK/T-cell lymphoma of the central nervous system (CNS).
Methods. A 53 year old man presented with mental confusion, dysphasia, personality changes, gait disorder followed by rapid clinical deterioration. The MRI-imaging revealed no space occupying lesion but was suggestive of encephalitis, lymphoma or vasculitis. A brain biopsy of a left
frontal cortex was performed.
Results. The biopsy revealed an intravascular lymphoma with large blasts
with following immunophenotype: CD3+ , CD4-, CD5-, CD8-, CD57-,
CD30+ , weak CD56+ , perforin+ and granzyme B+ . The blasts were also
strongly positive for in situ hybridization for EBV-encoded RNA (EBER).
The diagnosis of primary aggressive intravascular EBV associated NK/T
cell lymphoma of the central nervous system was established. 13 months
after treatment the patient is alive and relapse free.
Conclusions. The presented report illustrates diagnostic features of an intravascular NK/T-cell lymphoma of CNS. We review the literature and
discuss the differential diagnosis of this extremely rare entity.

AG Pneumopathologie Poster
P.FR-051
Prognostic Impact of Intraalveolar Tumor Spread
(STAS) in Pulmonary Adenocarcinoma
A. Warth*1, T. Muley2, C. Kossakowski1, B. Goeppert1,
H. Dienemann2, P. Schirmacher1, W. Weichert1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Thoracic Hospital Heidelberg, Heidelberg, Germany

Background. Tumor spread, in general, is the most important factor determining outcome in almost all malignant tumors. Lung tumors are
unique with respect to potential routes for tumor dissemination since
apart from vascular, nodal, and distant spread of tumor cells, additionally
spread through alveolar spaces (STAS) might occur. However, morphological criteria for ITS and its prognostic impact have not been defined yet.
Methods. We evaluated a series of 569 resected pulmonary adenocarcinomas (ADC) for predefined morphological criteria of limited and extensive STAS and correlated our findings with clinical, morphological, molecular and outcome data.
Results. Limited (21.6 %) or extensive (29 %) STAS was present in roughly
half of all ADC. The presence and type of STAS was tightly linked to specific growth patterns (p < 0.001). STAS was much more prevalent in high
stage (p < 0.001), nodal positive (p < 0.001) ADC with distant metastasis
(p = 0.010). STAS was associated with lower rates of EGFR (p = 0.009) but
higher rates of BRAF (p = 0.016) mutations. Furthermore, STAS was associated with significantly reduced overall (p = 0.020) and disease free survival (p = 0.004), which was growth pattern but not stage independent.
Conclusions. We defined and validated morphological characteristics of a
yet underestimated type of tumor spread of pulmonary ADC through alveolar spaces. Intraalveolar tumor spread is a novel morphological prognosticator which should be further validated and considered for implementation in routine diagnostic evaluation and reporting.

P.FR-052
Histomorphological Classifiers for Prognostic Stratification
of Pulmonary Squamous Cell Carcinomas
C. Kossakowski*1, T. Muley2, A. Stenzinger1, H. Dienemann2,
P. Schirmacher1, W. Weichert1, A. Warth1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Thoracic Hospital Heidelberg, Heidelberg, Germany

Background. In lung adenocarcinomas a wealth of recent studies have
established multiple novel histomorpholgical classificators including
growth pattern as clinically important prognosticators. This has led to
fundamental changes in the current WHO classification. In squamous cell
carcinomas (SQCC) additional morphological classifiers for a prognostically relevant tumor grading have been recently suggested, however, none
of these characteristics has been clinically established yet.
Methods. We evaluated a cohort of 541 surgically resected pulmonary
SQCC with complete clinical follow-up data for specific morphological
characteristics such as keratinization, the presence and amount of tumor
cell budding at the margins, size of tumor cell nests, nuclear pleomorphism, and amount of stroma. Morphological data were correlated with
patient outcome.
Results. Keratinization, budding at the tumor margins, tumor cell nest
size but not nuclear size were associated with distinct clinicopathological
characteristics and outcome. In general, tumors without keratinization,
small cell nest size, and extensive marginal budding were found in the locally advanced group of neoplasms with nodal metastasis. Tumors with
these characteristics had remarkably improved overall survival, an effect
which was largely independent of stage, age, and sex. Interestingly, these
differences in overall survival were not mirrored by comparable differences in progression-free survival.
Conclusions. Morphological characteristics of pulmonary SQCC have
strong impact on the overall survival of the patients and should therefore
be included into morphological classification algorithms of these tumors.

P.FR-053
Analysis of ctDNA from lung cancer patients for routine diagnostics
J. Fassunke*1, T. Buhl1, S. Kattendahl-Biedemann1, S. Michels2,
M. Scheffler2, R. Büttner1, S. Merkelbach-Bruse1
1University Hospital Cologne, Institute of Pathology, Cologne,
Germany, 2University Hospital Cologne, Department
I for Internal Medicine, Cologne, Germany

Background. Blood-based analysis of nucleic acids has the potential to
supplement diagnostic and clinical processes in cancer treatment. Circulating tumor DNA (ctDNA) is considered to be used for early detection of the disease, follow-up analysis or therapeutic decisions. We collected lung cancer samples and non-tumor tissue as well as corresponding blood samples in a clinical routine setting. We addressed the question how ctDNA analysis can be implemented into routine diagnostics in
terms of sample handling, processing, specific and qualitative assessment
of the tumor genotype.
Methods. Tissue and corresponding blood samples (10 ml) were collected during surgery or follow-up care of the patients. Plasma was processed
within 2 h after blood was taken from the patient and deep frozen until
extraction. Genomic DNA from tissue and ctDNA from blood were extracted with the automated extraction system QIAsymphony® (QIAGEN,
Hilden). The extracted DNA was analyzed with parallel sequencing on a
MiSeq Illumina platform with a customized panel including 14 genes. Data analysis was carried out with an in-house software.
Results. Technically well taken and processed blood samples are suitable
for automated ctDNA extraction. Enough ctDNA was extracted for the
following parallel sequencing. The concordance in detecting mutations
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between tumor tissue and the matching ctDNA is reliable. A good agreement of tumor burden to the frequency of mutated ctDNA was detected.
Conclusions. The diagnostic application of ctDNA analysis is still in a research phase and should be validated intensively. However, sample handling and processing for ctDNA analysis is feasible for routine diagnostics.
We could show so far that non-invasive genotyping of ctDNA using automated extraction and parallel sequencing can support tumor diagnostics.

P.FR-055
Differentiation of Squamous Cell Carcinoma and
Adenocarcinoma of the Lung by MALDI Imaging
Mass Spectrometry on FFPE Tissue Sections
M. Kriegsmann*1, R. Casadonte2, J. Kriegsmann2, 3, J.H. Kobarg4,
H. Dienemann5, T. Muley5, A. Stenzinger1, A. Warth1, W. Weichert1, 6, 7
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,

P.FR-054
Co-occurrence of DIPNECH and of meningotheliosis
with a pulmonary adenocarcinoma (pADC) in one
lung lobe – Consequences for sampling
P.A. Schnabel*1, C. Veith1, C. Zaharia1, F. Langer2,
R.M. Seidel3, T.C. Wehler4, R.M. Bohle1
1Center for Pathology and Forensic Medicine, Institute for General

and Special Pathology, University Clinics of the Saarland, Homburg/
Saar, Germany, 2Center for Surgery, Thoracic and Cardiovascular
Surgery, University Clinics of the Saarland, Homburg/Saar, Germany,
3Center for Radiology, Clinic for Diagnostic and Interventional
Radiology, University Clinics of the Saarland, Homburg/Saar,
Germany, 4Center for Internal Medicine, Clinic for Internal Medicine
V – Pneumology, Allergology, Respiratory and Environmental Medicine,
University Clinics of the Saarland, Homburg/Saar, Germany
Background. Diffuse interstitial pulmonary neuroendocrine cell hyperplasia (DIPNECH) is a preinvasive lesion for pulmonary carcinoids. Nevertheless, DIPNECH may rarely be associated with pulmonary adenocarcinoma (pADC). If sampling for pADC is restricted to only one tissue block with tumor-free lung parenchyma (TFLP), the diagnosis of a
DIPNECH will usually be missed.
Methods. From a pulmonary wedge resection specimen of the right lower lobe with a pADC one tissue block with TFLP was routinely embedded, from the following lobectomy specimen 11 paraffine blocks with
TFLP (including six blocks from resection margins below the sutures).
Thereafter, from the wedge resection specimen the residual lung parechyma was embedded (five blocks). From the lobectomy specimen 10 blocks
with TFLP containing small bronchi were embedded. Later on, 10 further
blocks with subpleural TFLP followed.
Results. In the wedge resection specimen a predominant solid pADC
(TTF1 + ) and in the TFLP one tumorlet of 2 mm (with spindle cells) was
diagnosed as index lesion (Chromogranin A + , Synaptophysin + , KL1 + ,
Vimentin −, PR −, Ki67 < 1 %). After complete embedding of the TFLP of
this wedge rection specimen no further tumorlets were found. In the lobectomy specimen, no further manifestations of the pADC, but three additional tumorlets were detected in 11 probes with TFLP. Moreover, three
minute meningothelial nodules (1–2 mm; Chromogranin A −, Synaptophysin −, KL1 −, Vimentin + , PR + , Ki67 < 1 %) were found. In the following 10 TFLP probes five additional tumorlets (1– 3 mm) were detected in association with small, but not with larger bronchi. Moreover, one
minute meningothelial nodule was found. The 10 additional subpleural
TFLP probes showed one tumorlet and eight meningothelial nodules. Final diagnosis: pADC pT2a, pN0 (0/45), L0, V0, Pn0, R0, G3; DIPNECH;
pulmonary meningotheliosis. The HRCT (1 mm slices) showed multiple very mall nodules in the peripheral lung parenchyma of all lung lobes.
Conclusions. A DIPNECH is usually found in association with a pulmonary carcinoid, but it can rarely occur together with a pADC. An association of a pulmonary meningotheliosis with pADC has already been reported in the literature, but to our knowledge up to now, no association
with an additional DIPNECH has been described. Principally, from pulmonary resection specimen, at least two probes with TFLP should be embedded. If there is suspicion of a DIPNECH and/ or a pulmonary meningotheliosis, additional probes with peripheral TFLP are desirable.
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2Proteopath GbR, Trier, Germany, 3Center for Histology, Cytology and

Molecular Diagnostics, Trier, Germany, 4SCiLS GmbH, Bremen, Germany,
5Thoraxclinic, University Hospital, Heidelberg, Germany, 6National Center

of Tumor Diseases (NCT), Heidelberg, Germany, 7German Consortium
for Translational Cancer Research (DKTK), Heidelberg, Germany
Background. Lung cancer is the leading cause of cancer related mortality. The most frequent histological subtypes are squamous cell carcinoma
(SCC) and adenocarcinoma (ADC). The differentiation of both has major implications for further molecular testing, treatment and thus patient
outcome. Today, morphology is the gold standard to discern both entities but the differentiation is achievable in less than 80 % of cases on biopsy material. Thus additional immunohistochemical stains with the need
of multiple tissue sections may be required. Since usually only sparse biopsy material is available, diagnostic approaches should be tissue-sparing
in order to allow for predictive molecular analysis using the remaining tumor material. MALDI imaging is a new method to analyze hundreds of
proteins or peptides on only one tissue section. Therefore this technology
seems to be the ideal candidate to overcome limitations of current methods. The aim of this study is to identify a proteomic signature able to discriminate between SCC and ADC of the lung by MALDI imaging on formalin-fixed paraffin-embedded (FFPE) tissue material.
Methods. We investigated eight tissue microarrays (TMAs) consisting
of needle core punches from 139 SCC and 168 ADC lung biopsies. Each
TMA was examined by a pathologist that digitally marked cancer regions.
Sections (5 μm thick) were on-tissue trypsin digested and sprayed with
matrix solution using a robotic sprayer. Data were acquired using a MALDI-TOF/TOF at a spatial resolution of 100 μm. Each dataset was analyzed
flexImaging (Bruker Daltonik) and SCiLS Lab (SCiLS GmbH) software.
83 SCC and 110 ADC cores were used to train the Linear Discriminant
Analysis (LDA) model. An independent set consisting of 56 SCC and 58
ADC cores was used to validate the algorithm.
Results. The LDA classification model produced a set of m/z values capable of discriminating SCC and ADC of the lung. Results were in accordance with the diagnosis made on the resection specimens in 92.9 %
of the cases. Discriminant peptide species were subsequently identified.
Whereas peptides of CK7 were found predominantly in ADC, peptides
of CK15, CK5 and heat-shock protein beta-1 were identified almost exclusively in SCC.
Conclusions. While routine IHC has been reported to differentiate SCC
and ADC of the lung in < 80 % of cases in small biopsy specimens, our data demonstrate that MALDI imaging represents a valuable method to discriminate both subtypes in > 90 % of cases and additionally saves tissue for
subsequent molecular testing.

P.FR-056
Primary myxoid sarcoma of the lung: Clinicopathological
and molecular characterization of a rare entity
A. Abbas*1, A. Hartmann1, T. Duell2, A. Morresi-Hauf2
1Institute of Pathology, Friedrich-Alexander-University,
Erlangen-Nuremberg, Germany, 2Institute of Pathology, Asklepios
Fachkliniken München-Gauting, Gauting, Germany

Background. Primary myxoid sarcoma of the lung is exceedingly rare
neoplasm with some histological and molecular similarity to extraskeletal myxoid chondrosarcoma and myoepithelial carcinoma of soft tissue.

To date, only 22 cases have been reported in the literature. Due to its rarity, the majority of pathologists are not familiar yet with this entity.
Methods. We recently encountered such a case which we herein describe
in details regarding histological, immunohistochemical and molecular
features.
Results. The patient is a 48 year old man who was diagnosed with a huge
lung mass filling the right hemithorax and showing large exophytic masses extending into the bronchial system, from which endobronchial biopsies were obtained. Histological examination showed a highly myxoid
neoplasm composed of medium-sized oval to rounded cells arranged in
a prominent reticular and microcystic chordoid pattern in highly myxoid
stroma. Mitoses were scant with no more than 3 mitoses/10 HPFs. There
was prominent vascularization of the stroma with fresh and old bleeding.
No pleomorphism, necrosis or atypical mitoses were observed. Immunohistochemistry showed expression of vimentin, CD10, EMA and variable expression of CD31, but all other lineage-specific markers were negative. SMARCB1(INI1) immunohistochemistry showed complete loss of
expression in the tumor cells with retained positivity in the normal cells
in the Background FISH analysis using EWSR1 and FUS probes revealed
no recognizable molecular aberrations.
Conclusions. Primary pulmonary myxoid sarcoma represents a unique
rare histologically low-grade sarcoma that needs to be distinguished from
metastatic soft tissue tumors such as myxoid extraskeletal chondrosarcoma, chordoma, myxoid epithelioid sarcoma and myoepithelial carcinoma as well as from lung sarcomatoid carcinoma with prominent myxoid
changes. Absence of ESWR1 and FUS translocations by FISH together
with concurrent SMARCB1 loss points to the existence of different molecular subtypes in the spectrum of primary pulmonary myxoid sarcoma.
Relationship of this entity to myxoid variant of myoepithelial carcinoma
remains to be verified in future studies.

P.FR-057
Glutamine transporter SLC1a5 correlates with aggressive
tumor type in non-small cell lung cancer
A. Csanadi*1, C. Kayser1, A. Oser1, J. Rawluk2,
B. Passlick3, M. Werner1, 4, G. Kayser1
1Institute of Pathology, University Medical Center, Freiburg, Germany,
2Department of Oncology and Hematology, University Medical Center,
Freiburg, Germany, 3Department of Thoracic Surgery, University
Medical Center, Freiburg, Germany, 4Cellular and Molecular Pathology,
German Cancer Research Center, DKFZ, Heidelberg, Germany

Background. Metabolic switch of tumor cells is a well-known phenomenon and results in the so called Warburg effect, i. e. excessive production of lactate even in the presence of sufficient oxygen. As a result cancerous tissue will not only excessively take up glucose, but glutamine as
well. The highly cataplerotic metabolic state of malignant cells results thus
in glutamine-dependence. This can be realized by overexpression of glutamine transporters, e. g. SLC1a5. As lung cancer is the leading cause of
malignancy related deaths worldwide, we analyzed the expression of SLC1a5 in primary tumors and nodal metastases of non-small cell lung cancer patients (NSCLC).
Methods. Expression of SLC1a5 in 259 primary tumors and 75 corresponding nodal metastases of NSCLC as well as in matched normal lung
tissues was analyzed by immunohistochemistry (Clone HPA035240, Sigma-Aldrich Germany) and correlated with clinical and pathological parameters.
Results. SLC1a5 expression in primary tumors and in corresponding
lymph node metastases showed positive correlation (correlation quotient
0.371, p < 0.001). Furthermore, SLC1a5 was significantly higher expressed
in smokers (p < 0.001). This strong association had an impact on expression profile according to gender and histological type. SLC1a5 expression
demonstrated a positive correlation with tumor size and histological grading, two factors that are important in tumor aggressiveness and dissemi-

nation. Consequently SLC1a5 overexpression associated with lymph nodal dissemination (p = 0.021).
Conclusions. For the first time, SLC1A5 expression was studied in both
primary NSCLC and its corresponding lymph node metastases. Our results indicate that expression of the glutamine transporter SLC1a5 shows
correlation with smoking and aggressive tumor type.

P.FR-058
Inhibition of the Histone Demethylase LSD1
in non-small lung cancer cells
I. Macheleidt*, P. Dalvi, R. Büttner, M. Odenthal, S.-Y. Lim
Institute of Pathology, University Hospital, Cologne, Germany
Background. Lung Cancer, especially the subgroup non-small cell lung
cancer (NSCLC) adenocarcinoma, is the most common cancer type with
a very low five-year survival rate. Here, the genes of the epidermal growth
factor receptor (EGFR) and of KRAS are often mutated. However, the application for EGFR tyrosine kinase inhibitors is limited by development of
drug resistance. Since the epigenetic writer lysine specific demethylase 1
(LSD1), which targets di/monomethylation of Histone H3 Lysines 4 and
9, is significantly upregulated in various cancer species including NSCLC
and is associated with a undifferentiated tumor type, LSD1 inhibition is
suggested to be a promising novel therapeutic strategy.
Methods. In order to show whether LSD1 inhibition is an option for treatment of NSCLC, seven human NSCLC cell lines, carrying different lung
cancer specific mutations such as the activating EGFR mutations, a KRAS
mutation or an EML4/ALK translocation, were tested with 5 different
novel LSD1 inhibitors (GSK-LSD1, C76, HCI2509, OG-L002, and RN-1)
and the inhibitory effect of those inhibitors were assessed by MTT-assay,
Western Blot and qrt-PCR.
Results. Among all the tested inhibitors, HCI2509 was shown to be the
most efficient LSD1 inhibitor in regards to growth reduction with an IC50
for cell viability between 2 and 10 μM depending on the cell type. Western blot analysis revealed that in response to LSD1 inhibition, the level of lysine 4-dimethylated histone (H3K4me2), which is the substrate of
LSD1 mediated demethylation, was accumulated. Interestingly, the LSD1
protein level was significantly reduced after 48 h HCI2509-incubation.
Since LSD1 reduction is not due to the decrease of the transcript level, as
shown by qRT-PCR, we suggest that HCI2509 affects LSD1 protein stability or LSD1 translation. Notably, efficiency of LSD1 inhibition seems
to also depend on the underlying mutations. Therefore, normal lung epithelial cells were transduced by retroviral vectors in order to overexpress
either EGFR or KRAS mutations and the inhibitors will then be used on
those stable cells as well.
Conclusions. In conclusion, HCI2509 is highly effective in reducing cell
growth by decreasing LSD1 protein level in NSCLC cell line. Since LSD1
expression is suggested to depend on the mutation status, future experiments will determine LSD1 inhibition in stable cell clones with different
mutation status.
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P.FR-059
Nutlin-3 A key players are differentially regulated through miRNAs
between MDM 2-positive and negative pleural mesotheliomas
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P.FR-060
Mutational Analysis of Pulmonary Tumors with Neuroendocrine
Features using Targeted Massive Parallel Sequencing

of Pathology, University Hospital, University of Duisburg-Essen, Essen,
Germany, 3Department of Radiation Oncology, University Hospital,
University of Duisburg-Essen, Essen, Germany, 4Department of
Pathology, HELIOS Klinikum Emil von Behring, Berlin, Germany
Background. Lung cancer is the leading cause of cancer-related deaths
worldwide. Within the pulmonary tumors there is a subset of tumors with
neuroendocrine differentiation divided into pulmonary carcinoids and
high-grade carcinomas. The rising impact of molecular pathology in routine diagnostics calls for reliable biomarkers which differentiate those subgroups and thereby may influence the subsequent clinical management
of those patients.
Methods. The study is based on a collective of 70 representative, formalin-fixed, paraffin embedded pulmonary neuroendocrine lung tumors (17
TC, 17 AC, 19 LCNEC, and 17 SCLC) to retrospectively identify biomarkers by sequencing. Using the Illumina TruSeq Amplicon – Cancer Panel
on the MiSeq Personal Sequencer, the samples were screened for alterations in 48 genes including 221 mutational hotspots.
Results. After filtering about 26.000 variants and applying strict algorithms we have limited the amount to 342 variants in total splitted on 175
different mutations (. Fig. 1).
61 of these are predicted to influence protein structure and functionality. The most frequent mutated genes were FLT3, TP53 and APC. We
found statistical correlation between frequency or mutation status of the
samples with diverse clinical parameters. Variants within the PIK3CA locus are strongly associated with AC and SCLC (p = 0.0061). A high statistical significance between TP53 variants and tumor type (p < 0.0001) as well
lymph node invasion (p = 0.0013) were detected (. Fig. 2).
Furthermore, the number of mutations in APC (p = 0.0433), BRAF
(p = 0.0468) and STK11 (p = 0.0144) were associated with lymph-node invasion. Analogously, the occurrence of mutations in ATM, FLT3, MET,
KRAS and RB1 showed statistical significance to PFS and again FWXB7
was significant for OS.
Conclusions. Pulmonary carcinoids and neuroendocrine carcinomas of
the lung show clear differences in their mutational status. A better understanding of the biology of NELC may improve clinical management.
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P.FR-061
Expression of ARC (apoptosis repressor with caspase
recruitment domain) in non-small cell lung cancer (NSCLC)
C. Tóth*, L. Ozretic, M. Odenthal, R. Büttner
Institute of Pathology, University Hospital, Cologne, Germany
Background. ARC plays a major role in the inhibition of apoptosis in stable, differentiated tissues, but also in cancer tissues, i.e breast cancer. In
tumor tissue ARC is found both cytoplasmic and nuclear expressed. The
exact role of nuclear translocation and expression of ARC has not been
revealed yet. It is also known that Ras proteins regulate the degradation
of ARC. In this study, we assessed the ARC expression in lung cancer (adenocarcinoma and squamous cell cancer) in correlation with RAS, RAF,
EGFR and FGFR status.
Methods. Seventy eight (thirty nine adenocarcinoma and squamous cell
cancer) were randomly selected to make tissue micro array blocks with
1.2 mm cores in diameter. Each tumor was punched three times. On 4 um
paraffin embedded slides, immunohistochemical staining was performed
for ARC. The mutation status of KRAS, BRAF and EGFR were obtained
from the molecular pathology report. For squamous cell cancer we also
had the amplification status of FGFR. Cytoplasmatic and nuclear staining
was separately scored. Cytoplasmatic staining was scored on a four-grade
scale. For nuclear staining a three-graded scale was used. Data were analysed by means of correlation analysis (Software SPSS).
Results. We had valid results in 78 cases (98 %) with at least in one TMA
spot for ARC staining. Weak or no nuclear staining could be detected in
28 % of the cases, whereas weak or no cytoplasmatic stain was found only in 6 %. Score 1 expression were found in 36 % and 46 % in the cytoplasma and nuclei, respectively. However, 26 % of the cases showed a diffuse
nuclear overexpression (score 2) and 58 % had cytoplasmatic overexpression (score 2 and 3, 27 % and 31 %, respectively). We found a strong positive correlation between nuclear and cytoplasmic expression. ARC expression (whether cytoplasmic and nuclear) had no correlation with mutation
status of KRAS, BRAF, EGFR. Furthermore, we found no association between ARC expression and FGFR amplification status.
Conclusions. This is the first study which shows an expression of ARC in
non-small cell lung cancer. Although, it is known that Ras proteins regulate the degradation of ARC, we cannot detect association between mutated RAS and ARC expression level. To evaluate the exact relation between ARC and MAPK pathway proteins (such as RAS) functional studies are needed. Furthermore we think that ARC seems to be an independent marker, but further investigations are needed to declare its role and
function in non-small cell lung cancer.

P.FR-062
Computer-based assessment of the proliferation index in NSCLC

imal models is needed to confirm cirrhosis in order to avoid misinterpretation of research data based on cholangiocellular carcinomas rather than on cirrhosis.

R. Rixecker*
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Background. The Ki-67 index as a measure of proliferation has been
shown to be a prognostic marker in different types of malignant tumors.
However, the prognostic value of the Ki-67 index in NSCLC is still unclear.
Methods. To improve the reproducibility in the assessment of the Ki67 index, we applied a computer-based image analysis approach. A Java macro was used to analyze 130 Ki-67-immunostains of different types
of NSCLC. Peripheral and central portions of the tumor were separately
regarded. Five digital images of each case were taken via the Zeiss Axioskop with 400x magnification. ImageJ analysis was performed using different plug-ins and filters.
Results. Adenocarcinomas provided a significantly lower proliferation index than squamous cell carcinomas, both for surgical specimens and biopsies (p = 0.00015 resp. 0.037). A similar trend could be shown comparing neoadjuvant treated cases (p = 0.0047). Predominant growth pattern
analysis of the adenocarcinomas showed significant differences between
low-grade, pre-invasive mucinous cases and carcinomas with solid, papillary or lepidic growth pattern (p = 0.01, 0.001, and 0.04).
Conclusions. The proliferation index with Ki67 is a useful method to assess NSCLC and should be used on a regular basis. Computer-based assessment of the proliferation index is a fast and secure way to evaluate the
mitotic rate in NSCLC. Nevertheless, there are many possible approaches and no standard has been established so far.

Leber, pankreatikobiliäres System
P.FR-063
Thioacetamide-induced cirrhosis in the rat causes
cholangiocellular carcinoma dependent on rat lineage
L. Lutz*1, D. Schaffner2, P. Kurz1, M. Werner1, P. Deibert2, W. Kreisel3
1Institute of Surgical Pathology, University Medical Center, Freiburg,
Germany, 2Department of Exercise Medicine and Sports, University
Medical Center, Freiburg, Germany, 3Hepatology, Department of
Medicine II, University Medical Center, Freiburg, Germany

Background. Animal models of liver cirrhosis are needed for translational research into the underlying mechanisms and treatment responses in
this disease. Thioacetamide-induced cirrhosis in Wistar rats is an established model [1, 2] for reproducible production of cirrhosis and recently used also in other rat lineages e.g. Sprague-Dawley [3] or mices. However, histological evaluation of the liver has not been performed to prove
these models so far.
Methods. Liver cirrhosis was induced in 15 Wistar rats and 15 SpragueDawley rats according to published protocols [1]. The livers were examined in serial step sections stained for Haematoxylin-Eosin, Sirius red, Reticulin, Periodic Acid-Schiff Diastase and Iron. Fibrosis and inflammation
was evaluated semi quantitatively according to two different established
scoring systems (Desmet et al. and Ishak et al.). Approval was obtained
with our Ethics Committee on Animal Research.
Results. Cirrhosis was present in 11 out of 15 (73 %) Sprague Dawley rats.
13 out of 15 (87 %) Sprague-Dawley rats developed cholangiocellular carcinoma. Preliminary data show that none of the Wistar rats with cirrhosis developed a cholangiocellular carcinoma. Thioacetamide-induced cirrhosis in Sprague-Dawley rats with cholangiocellular carcinoma also developed hematogenous metastasis, e.g. in the lung.
Conclusions. The animal model of thioacetamide-induced cirrhosis seems
not to be transferable to other rat lineages. Histopathological proof of an-
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Valuable diagnostic biomarkers for hepatocellular differentiation
detected by differential proteomic and tissue expression
techniques and their significance in hepatoid adenocarcinomas
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1Institute of Pathology, University Hospital, University of Duisburg-Essen,
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7Department of Gastroenterology and Hepatology, University Hospital,
University of Duisburg-Essen, Essen, Germany, 8Leibniz-Institut für
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Background. Due to essential differences in therapy, histopathological
discrimination of lesions with true hepatocellular differentiation from secondary tumors and neoplasms with hepatocellular histomorphology like
hepatoid adenocarcinomas (HAC) is crucial. Protein biomarkers such as
HepPar1 and Arginase1 are helpful but exhibit certain disadvantages especially in HAC. Therefore, ancillary biomarkers of hepatocellular differentiation are desirable.
Methods. Protein biomarker candidates were identified in a structured
proteomic approach (2D-DIGE and label free MS) in 8 paired samples of
cholangiocellular carcinoma (CCC) and non-tumorous liver tissue (NT)
followed by immunohistochemical validation of the protein biomarker
candidates in 14 paired samples of hepatocellular carcinoma (HCC) and
NT. A test for consistency was then conducted immunohistochemically
comparing established biomarkers of hepatocellular differentiation (HepPar1, Arginase1) and the candidates in a large cohort of hepatocellular lesions and NT (n = 290), non-hepatocellular malignancies (n = 383) and
HAC (n = 13) followed by calculation of biomarker characteristics and
best 2x and 3x biomarker combinations.
Results. From 88 of 954 non-redundant, differentially expressed proteins detected in both proteomic approaches, 62 were up-regulated in
NT. From these, 8 were matched criteria for further immunohistochemical validation and 4 (ABAT, BHMT, FABP1, HAOX1) were suitable for
evaluation in the large cohort. Immunoreactivity of the biomarker candidates and established markers was detectable in most hepatocellular lesions and NT (61.4 %-100 %). Sensitivity and specificity rates for HCC/
HAC were as follows: HepPar1 = 80.2 %, 94.3 %/80.2 %, 46.2 %; Arginase1 = 82 %, 99.4 %/82 %, 69.2 %; BHMT = 61.4 %, 93.8 %/61.4 %, 100 %;
ABAT = 84.4 %, 33.7 %/84.4 %, 30.8 %; FABP1 = 87.2 %, 95 %/87.2 %,
69.2 %; HAOX1 = 95.5 %, 36.3 %/95.5 %, 46.2 %. The best 2x/3x biomarker panels for the diagnosis of HAC consisted of Arginase1/FABP1 and
BHMT/Arginase1/FABP1 and in the case of HCC of Arginase1/HAOX1
and BHMT/Arginase1/HOAX1.
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Conclusions. A structured proteomic approach was conducted and protein biomarker candidates of hepatocellular differentiation were successfully identified, validated and benchmarked. In particular BHMT exhibited superior diagnostic characteristics in hepatocellular lesions and specifically in HAC. Therefore BHMT is a promising biomarker candidate
in the differential diagnostic process of lesions with hepatocellular aspect.

P.FR-066
A gene signature defines chromosomal instability
(CIN) and poor survival in liver cancer patients
S. Weiler*1, T. Wolf1, F. Pinna1, S. Rössler1, T. Lutz1, S. Wan1,
J. Marquardt2, H. Lang3, P. Schirmacher1, K. Breuhahn1
1Institute of Pathology, University Hospital, Heidelberg, Germany,

P.FR-065
Serum Response Factor (SRF) supports the oncogenic functions
of p53 inhibitor MDM 4 in hepatocellular carcinoma
R. Pellegrino*1, 2, D.F. Calvisi3, A. Thavamani4, R. Geffers5,
M. Evert6, F. Dombrowski3, R. Knüchel-Clarke7,
P. Schirmacher8, A. Nordheim4, T. Longerich1
1Institute of Pathology, University Hospital RWTH Aachen and Institute
of Pathology, University Hospital Heidelberg, Aachen/Heidelberg,
Germany, 2Institute of Pathology, Ruprecht-Karls-University, Heidelberg,
Germany, 3Institute of Pathology, University Medicine, Greifswald,
Germany, 4Department for Molecular Biology, Interfaculty Institute of
Cell Biology, University of Tuebingen, Tuebingen, Germany, 5Genome
Analytics, Helmholtz Center for Infection Research, Braunschweig,
Germany, 6Institute of Pathology, University Hospital Regensburg and
Institute of Pathology, University of Greifswald, Regensburg/Greifswald,
Germany, 7Institute of Pathology, RWTH University, Aachen, Germany,
8Institute of Pathology, University Hospital, Heidelberg, Germany

Background. MDM 4 represents a p53-binding protein which negatively regulates its transcriptional activity. As we previously demonstrated,
MDM 4 is upregulated in about 50 % of human hepatocellular carcinomas (HCC), both at messenger RNA (mRNA) and protein levels and exerts protumorigenic functions. We hypothesized that aberrant transcriptional activation could be involved in oncogenic MDM 4 upregulation.
Methods. To identify potential transcription factors (TFs) binding sites in
the MDM 4 promoter, we took advantage of the MAPPER database. Gene
expression profiling of human HCCs was used to analyze a potential association between MDM 4, SRF, and co-acting factors. Gene-specific siRNAs were used to knockdown SRF and its co-factors in HCC cell lines to
analyze the possible effects on MDM 4 levels. Additionally, ChIP analyses
were performed to investigate the interaction of SRF and/or ELK1 with
the MDM 4 promoter. Furthermore, MDM 4 expression was analyzed in
SRF-VP16 and Ras-AKT overexpressing mice.
Results. Using in silico analysis we identified a putative SRF binding site
in the MDM 4 promoter region. Overexpression of SRF mRNA compared to normal liver tissue was observed in a collection of human HCCs.
In addition, a strong positive correlation between MDM 4 and SRF expression was found in these samples, which was paralleled by overexpression of MKL1-2 and ELK1, known transcriptional co-activators acting in
complex with SRF. The knockdown of SRF by gene-specific siRNAs decreased MDM 4 mRNA and protein levels in HCC cell lines, which resulted in reduction of cell viability in vitro. Similar results were observed
when ELK1 was silenced by siRNAs. More importantly, ChIP analyses revealed that SRF and ELK1 were able to bind to the MDM 4 core promoter
and SRF depletion decreased its luciferase activity using a reporter assay.
Finally, upregulation of MDM 4 mRNA and protein levels was observed
in HCC that developed in SRF-VP16 transgenic mice; a similar increase
of MDM 4 was also detected in Ras-AKT-induced HCCs. Thus, our data
suggest an interaction of SRF and ELK1 in hepatocarcinogenesis in vivo.
Conclusions. Taken together, our data demonstrate a crucial role for SRF
in the transcriptional activation of MDM 4 expression, thereby supporting the oncogenic activity of MDM 4 in HCC.

2University Hospital Mainz, Department of Internal Medicine
I, Mainz, Germany, 3University Hospital Mainz, Department of
General, Visceral and Transplant Surgery, Mainz, Germany

Background. Chromosomal instability (CIN) is a main characteristic of
aggressive tumors and is associated with poor patient prognosis. For different tumor entities such as breast and lung cancer, Carter et al. (2006)
defined a 25 gene signature (termed CIN25) which correlates with CIN
and poor overall survival of patients. In this study we examined the presence of CIN25 in hepatocellular carcinoma (HCC) patients and its correlation with overall survival and cancer recurrence. Moreover, the most
important genes for patient classification were determined.
Methods. Gene expression data from 242 HCC patients (Roessler et al.,
2010) were used to cluster patients into 3 groups. The differential expression between these groups was visualized as a heatmap, while cluster specific changes in survival were shown as Kaplan-Meier curves. Statistical
significance of survival was assessed using Breslow-test and cox proportional hazard models. The Boruta method was used to determine the most
important genes for patient subgroup clustering. Results for CIN25 gene
expression were confirmed in an independent cohort (n = 20) using quantitative real-time PCR.
Results. Gene expression analysis of primary HCC tissues revealed the
presence of the CIN25 signature. Patients could be clustered into three
different groups with low (32 %), moderate (35 %) and high (33 %) expression levels of the CIN signature genes. Survival data analysis showed
that patients with high expression levels had a significantly worse overall
survival and a shorter recurrence free survival (p = 0.01, p = 0.03 respectively) in comparison to patients with low expression levels. Moreover,
the elevated expression of 19 out of the 25 CIN genes was significantly
correlated with poor survival. The Boruta method identified MAD2L1,
TTK, TPX2 and MCM2 as possible risk stratification markers of HCC
patients. In an independent cohort the expression levels of selected CIN
genes (n = 9) were measured and revealed significant upregulation in 5782 % of HCC patients.
Conclusions. These data demonstrate that the presence of the CIN25 signature correlates with poor prognosis in HCC patients and could be used
to predict overall survival. The determination of genes that classify patients into different subgroups may lead to the establishment of new biomarkers for HCC in the clinics.
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Neutrophil granulocytes cause quiescence
of stellate cells in pancreatic cancer
M.M. Gaida*1, F. Günther2, T. Giese3, S. Stegmaier3,
F. Bergmann1, P. Schirmacher1, G. Hänsch3
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,
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Background. Pancreatic ductal adenocarcinomas (PDAC) have a fibroinflammatory tumor stroma, which contains activated stellate cells producing extracellular matrix components and infiltrated immune cells. In
PDAC, a dense infiltration with neutrophils (PMN) is often associated
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with a micropapillary or single-cellular disseminated tumor growth pattern.
Methods. Human PDAC samples (n = 112) were immunohistochemically stained with CD15, followed by the evaluation of the density of tumor
stroma by computer image analysis. PMN were co-cultivated with pancreatic stellate cells, followed by time lapse video-microscopy and the determination of PMN activation markers by flow cytometry. PMN or their
isolated proteins where co-cultivated with pancreatic stellate cells, and
QRT-PCR and proteome profiler arrays were performed.
Results. Human PDAC samples with marked PMN infiltration revealed
often a weak content of fibrotic stroma. Co-cultivation of PMN with stellate cells, caused PMN activation, determined by upregulation of CD11b
and MHC class II as well as their migration towards stellate cells. PMN
or their protein lysates induced a downregulation of the stellate cell activation markers alpha-SMA and beta-catenin on mRNA level, whereas mRNA levels of collagens, fibronectin, and laminin were not affected.
Proteome analysis revealed a profile of cellular senescence/quiescence associated transcription factors, such as increased CREB -phosphorylation
and decreased levels of beta-catenin and phosphorylated PRAS 40 and
AKT1/2/3. Furthermore, high protein levels of the neutrophilic products
ADAM8, MMP8, MMP9, and NGAL were detected in the cell cultures
with neutrophil lysates, whereas the mRNA levels of these products in
stellate cells were not changed.
Conclusions. Neutrophils were activated in contact to pancreatic stellate
cells and cause their quiescence. These findings can be correlated to human biopsies, where a dense PMN infiltration was associated with less
stromal reaction, revealing that tumor infiltrated PMN regulate the desmoplastic stroma reaction in PDAC.

mutations were found. A slight, although not significant difference in OS
between KRAS wt and KRAS mut tumors could be detected (9,7 vs. 8,0
month, p = 0,782). Small, although not significant differences in OS could
be detected among the KRAS exon2 mut cases according to the type of
mutation present (G12 V, G12R, G12D, G13D) or between exon 2 and
exon 3 mut cases.
Conclusions. The present study shows that KRAS exon 3 mutations can be
present in exon 2 wt cases, while no mutations in KRAS exon 4 or NRAS
exons 2, 3 and 4 are present. Slight differences in OS according to the type
of KRAS exon 2 or exon 3 mutations were detected, which might reflect
PDAC subtypes with differing tumor biology. As no significant survival
advantage for KRAS wt pts was detected in this study cohort treated with
erlotinib free CTx regimens, the KRAS mutational status might rather be
a predictive factor for EGFR targeted therapy in advanced PDAC.

P.FR-069
uPAR and c-myc amplifications indicate a high risk
group among pancreatic cancer patients
(siehe Abstract SO-008)

P.FR-070
HDACs meet neuroendocrine tumors of the pancreas
E. Klieser*1, R. Illig1, S. Stättner2, F. Primavesi2, T. Jäger2, S. Swierczynski2,
B. Alinger1, T. Kiesslich3, 4, R. Kemmerling5, P. DiFazio6, D. Neureiter1
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RAS mutational status in advanced pancreatic ductal
adenocarcinoma – prognostic or predictive significance?
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Munich, Germany, 3Institute of Pathology, Technical University of
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Background. Gemcitabine-based chemotherapy (CTx) combined with
the oral EGFR inhibitor erlotinib has become one standard of care for
metastatic pancreatic ductal adenocarcinoma (mPDAC). In contrast to
colorectal cancer, the predictive value of RAS (KRAS/NRAS) mutational
status for EGFR targeted treatments remains elusive in PDAC. We previously reported a significantly prolonged overall survival (OS) in erlotinib
treated mPDAC patients (pts) carrying a KRAS exon 2 wildtype (wt) allele
over KRAS exon 2 mutated (mut) pts. We examined the extensive RAS
mutational status in mPDAC pts treated without erlotinib containing CTx
regimens to determine if RAS mutation has a solely prognostic role or is
rather predictive for response to EGFR targeted therapy.
Methods. We retrieved formalin fixed paraffin embedded tumor tissue
of 165 mPDAC pts treated between 1995 and 2010, irrespective of the tissue origin (primary or metastatic, resection or biopsy). Total tumor DNA
was extracted and the mutational status and the type of mutation of KRAS
exon 2, 3 and 4 as well as of NRAS exon 2, 3 and 4 were determined using pyrosequencing. The RAS mutational status and the type of mutation
were correlated with the clinical parameters.
Results. Tumor DNA of 151 pts could be extracted and analyzed. In
KRAS exon 2, 44 tumors were wt (29 %) and 107 carried a KRAS-mutation (71 %), respectively. In KRAS exon 3, 7 mutated tumors (4.6 %) were
detected, which all were located in codon 61, whereas these tumors were
wt in KRAS exon 2. In KRAS exon 4 and in NRAS exons 2, 3, and 4 no
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Background. Epigenetic factors contribute to carcinogenesis, tumor promotion and chemo resistances [1]. Histone deacetylases (HDACs) ensure tight binding between histones and DNA, rendering promotor regions inaccessible to polymerases and therefore silencing a gene. Many
cancer entities are characterized by overexpression of HDACs [2]. However, the specific role of HDACs in pancreatic neuroendocrine tumors
(PNETs) still remains unclear.
Methods. We analyzed expression patterns of all HDAC classes (Class
I, IIA, IIB, III & IV) in four human tissue microarrays (TMA) covering
49 PNETs resected between 1997 and 2013. All PNET cases were clinically and pathologically characterized according to published guidelines.
Results. 49 cases (29 (59.2 %) female versus 20 (40.8 %) male) with PNET
(40.8 % immunohistochemically endocrine positive) showed the following detailed clinico-pathological characteristics: G1-3 56.3-29.2-14.5 %;
pT1-4 38.8-22.4-32.7-6.1 %; pN0-1 67.3-32.7 %; pM0-1 79.6-20.4 %. Immunohistochemical profiling revealed a significant up-regulation of all
HDAC classes in PNET with different levels of intensity and extensity.
Additionally, expression levels could be associated to the tumor grading
of the PNET; especially G3 PNETs showed a significant up-regulation
of HDAC 1, 11 and Sirt1. Correlation analysis displayed a significant association between the protein expression of HDAC classes I, III and IV
and the associated mitotic and proliferation index assessed by pHH3/Ki67 staining.
Conclusions. Overall, we could demonstrate that specific members of
all four HDAC classes are expressed in PNET with association to tumor
grading and proliferation. Upregulation of these HDACs in PNET indiDer Pathologe · Supplement 1 · 2015
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cates a possible new target in the treatment of PNET, especially in cases
with G3 PNET in order to inhibit invasion, migration and angiogenesis as
already successfully shown in other human tumor entities [3].
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Predictive biomarker of the gallbladder carcinoma
N. Garbrecht*1, W. Erhart2, K. Balschun3,
T. Reineke-Plaaß4, H. Kreipe4, C. Röcken1
1UKSH, Campus Kiel, Department of Pathology, Kiel, Germany, 2UKSH,

Campus Kiel, Department of Internal Medicine I, Kiel, Germany,
3Joint practice of Pathology, Mühlhausen, Germany, 4Institute of

Pathology, Hannover Medical School, Hannover, Germany
Background. Gallbladder carcinomas (GBC) are rare and have a poor
prognosis. In order to evaluate the tumor- biology and possible therapeutical options, we examined TNM-stage, microsatellite instability-, Her2/
neu- and C-Met status.
Methods. 65 patients (22 men, 43 women; median age at diagnosis 69
years, range 35– 90 years) with GBC were retrieved from the archives of
Pathology of the University Kiel. All patients had undergone cholecystectomy. Formalin-fixed and paraffin-embedded (FFPE) tissue samples
were used throughout this study. The Her2/neu-status was assessed using the monoclonal anti-Her2/neu-antibody (clone EP1045Y) and chromogenic in situ-hybridization according to the gastric cancer scoring system (Rüschoff et al. Virchows Arch 2010; 457: 299-307.)The C-met status
was assessed using the anti-c-MET antibody (clone SP44) and chromogenic in situ-hybridization. Immunostaining was evaluated using the Histoscore. All cases with more than 10 % moderate basolateral staining of the
cell membrane were assessed as doubtful amplified, cases with more than
10 % strong moderate basolateral staining of the cell membrane were assessed as immunohistochemically. MSI-status was assessed immunohistochemically using antibodies directed against MLH1 (clone G168-15),
MSH2 (clone FE11), MSH6 (clone 44/MSH6) and PMS 2 (clone MRQ28), as well as by comparison of the allelic profiles of the mononucleotide
repeat markers BAT-25, BAT-26, NR-21, NR-24, and NR-27 in tumor
and corresponding normal tissue.
Results. Nine (14.8 %) GBCs showed amplification of Her2/neu, and 2
(3.13 %) of C-Met. All GBC expressed all four DNA-mismatch repair proteins. MSI was not found. The median overall survival of patients with
GBC was 7.75 months, tumor specific survival was 9.89 months. Using
the log rank test a significant correlation was found between nodal-status and survival time. Patients without lymph node metastases survived
significantly longer than patients with lymph node metastases (55.06 vs.
5.13 months, p-value 0.002).
Conclusions. GBC is a rare but aggressive tumor with a poor prognosis.
While surgical resection presents the most frequent form of therapy new
strategies need to be examined. Interestingly, HER2/neu and cMet are
overexpressed in a minority of cases, which might be eligible for targeted therapy.

P.FR-072
Complex APC-germline mutation associated metaplasia
and intraepithelial neoplasia (CAM-IEN) of the
gallbladder- case report of a new entity and a putative
novel model of gallbladder carcinogenesis
C. Böger*1, J. Haag1, J.-H. Egberts2, C. Röcken1
1Institute of Pathology, Christian-Albrechts-University, Kiel,

Germany, 2Department of General and Thoracic Surgery,
Christian-Albrechts-University, Kiel, Germany
Background. Preneoplasic and neoplastic changes of the gallbladder of
patients with a familiar adenomatous polyposis (FAP) are rare, and very
little is known about their incidence in patients with an attenuated FAP.
We report on a 53-year old woman with an attenuated FAP and a confirmed APC-germline mutation who underwent subtotal colectomy with
simultaneous cholecystectomy.
Methods. The gallbladder specimen was fixed in formalin and completely
embedded. 2.5 μm sections were stained with hematoxylin and eosin. Immunostaining was done with antibodies directed against β-catenin, p53,
CD10, cytokeratin 7, cytokeratin 20, CDX2, mucin 1, mucin 2, mucin 5,
trefoilfactor 2, chromogranin A, synaptophysin, trypsin, lysozyme and
LGR5. Three morphologically peculiar areas within the gallbladder were
manually microdissected separately. Genomic DNA was extracted using
the QIAamp DNA mini kit (Qiagen, Hilden, Germany). Mutational analysis of codons 12/13, 61, 117 and 146 of the KRAS and NRAS genes, codon 600 of the BRAF gene, and mutational hotspots in exons 8 and 9 of
the GNAS gene were performed by pyrosequencing on a PyroMark Q24
instrument (Qiagen).
Results. The light microscopically examination revealed eight differentiation patterns within the gallbladder mucosa, which were: (1) regular gallbladder epithelium, (2) papillary adenoma with intermediate grade dysplasia, (3) low grade biliary intraepithelial neoplasia (BilIN-1), (4) Paneth
cell metaplasia, (5) goblet cell metaplasia, (6) pancreatic metaplasia, (7)
pseudopyloric metaplasia, and (8) neuroendocrine differentiation. The
various phenotypes were confirmed by immunohistochemistry. The papillary adenoma showed a gene mutation of codon 12/13 of the KRAS gene
(c.34G > T; p.G12 C), whereas the BilIN-1 and regular gallbladder epithelium showed no mutation within the examined codons and exons of KRAS,
NRAS, BRAF or GNAS.
Conclusions. We herein report on a unique case of complex metaplastic
and dysplastic changes of the gallbladder and, moreover, the first case of a
KRAS mutation in a gallbladder adenoma of a patient with an APC-germline mutation. The combination of our findings is highly suggestive of an
early event of malignant transformation. As a consequence, a protective
cholecystectomy of FAP patients should be generally considered to eliminate the risk of a synchronous or metachronous gallbladder neoplasia.
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A non-apoptotic function of CASP8 and RIPK1 in
DNA damage response in hepatocytes
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R. Weinlich4, F. Böhm1, R. Maire1, J. Mertens5, B. Müllhaupt5, D. Green4,
M. Lopes2, H. Moch1, T. Lüdde3, M. Heikenwälder1, 6, A. Weber1
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Background. Constantly increased levels of hepatocyte apoptosis is a hallmark of liver tissues from patients with chronic liver diseases (CLD), e.g.
HBV or HCV infection, autoimmune disorders or chronic alcohol abuse.
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Methods. We analyzed liver tissue of Mcl-1 Δ hep mice and TAK1 Δ hep mice
and their intercrossings under steady state and wild-type mice after partial hepatectomy and doxorubicin treatment for apoptosis and proliferation, DNA damage and genetic instability, and compared the findings to
human liver tissues of patients with CLD and hepatocellular carcinoma
(HCC) of various etiologies.
Results. Remarkably, apoptosis induced compensatory proliferation triggers proliferation-associated DNA damage and genetic instability in hepatocytes, and quantitatively correlated with the risk of HCC development.
Interestingly, repair of proliferation- as well as doxorubicin-induced DNA
strand breaks depended on a non-catalytic but scaffolding function of
Caspase8 and the kinase activity of RIPK1. Activation of a specific DNA
repair pathway and the mediator for DNA damage response downstream
of the Caspase8/RIPK1 complex was found.
Conclusions. Our data indicates that liver tumor development is determined by the (accumulated) amount of liver damage in mice and men.
The findings suggest that a sequence, initially induced by apoptotic hepatocyte death, triggers consecutive hyper-proliferation, DNA damage response and genetic instability. Furthermore, we discovered a novel nonapoptotic function of the Caspase8 and RIPK1, indicative for the ripoptosome complex, which is crucial to initiate DNA repair in hepatocytes and
potentially prevent hepatocarcinogenesis.

however, the total number of investigated cases is small and therefore the
available information limited. The aim of the present study was to investigate BRAF mutations in a comprehensive series of exocrine and neuroendocrine pancreatic neoplasms.
Methods. The BRAF V600E protein-specific antibody VE1 was used to
perform immunohistochemical analyses, based on multitissue arrays. Our
series comprised 1027 pancreatic ductal adenocarcinomas, 355 intraductal papillary mucinous neoplasms, 15 solid pseudopapillary neoplasms, 34
acinar cell carcinomas, 8 mixed acinar-neuroendocrine carcinomas, as
well as 150 pancreatic neuroendocrine neoplasms.
Results. Positive immunohistochemical stainings for VE1 were detected in 10 pancreatic ductal adenocarcinomas, while no positive cases were
seen in intraductal papillary mucinous neoplasms, solid pseudopapillary
neoplasms, acinar cell carcinomas, and mixed acinar-neuroendocrine carcinomas. Pancreatic neuroendocrine neoplasms generally displayed a diffuse, unspecific staining reaction.
Conclusions. BRAF mutations represent very rare events in pancreatic exocrine neoplasms. Immunohistochemistry is feasible to screen for
BRAF mutations in exocrine pancreatic neoplasms, but it is not suited to
investigate BRAF mutations in neuroendocrine neoplasms.

P.FR-076
Phenprocoumon-induced liver injury
P.FR-074
Hepatic stellate cell expressed Endosialin balances fibrogenesis
and hepatocyte proliferation during liver damage
C. Mogler*1, M. Wieland2, C. König2, J. Hu2, C. Korn2,
T. Longerich1, P. Schirmacher1, H. Augustin2
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2German Cancer Research Center, Heidelberg, Germany

Background. Liver fibrosis is a reversible wound-healing response to injury reflecting the critical balance between liver repair and scar formation.
Chronic damage leads to progressive substitution of liver parenchyma by
scar tissue and ultimately results in liver cirrhosis. Stromal cells (hepatic
stellate cells [HSC] and endothelial cells) have been proposed to control
the balance between liver fibrosis and regeneration.
Methods. Endosialin expression has been studied in human and murine
liver samples using immunohistochemistry and q-rt-PCR Approach.
Results. Endosialin is exclusively expressed in the liver in hepatic stellate
cells (HSC) and fibroblasts and is upregulated in liver fibrosis in mouse
and man. Chronic chemically-induced liver damage resulted in reduced
fibrosis and enhanced hepatocyte proliferation in Endosialin-deficient
(ENKO) mice. Correspondingly, acute liver damage induced hepatocyte
proliferation (partial hepatectomy) was increased in ENKO mice. A candidate-based screen of known regulators of hepatocyte proliferation identified insulin-like growth factor 2 (IGF2) as selectively Endosialin-dependent hepatocyte mitogen.
Conclusions. Collectively, the study establishes a critical role of HSC in
the reciprocal regulation of fibrogenesis vs. hepatocyte proliferation and
identifies Endosialin as a therapeutic target in non-neoplastic settings.
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BRAF V600E-specific immunohistochemistry reveals
low mutation rates in pancreatic neoplasms
M. Pfefferle1, D. Capper2, L. Schlicht1, J. Loesch1, P. Schirmacher1, F. Bergmann*1
1Institute of Pathology, Heidelberg, Germany, 2Insitute of
Pathology, Neuropathology, Heidelberg, Germany

Background. In several neoplasms, including malignant melanoma,
BRAF mutation targeted therapies revealed promising results. BRAF
mutations have also been reported in rare cases of pancreatic neoplasms,

B.K. Straub*1, V. Dries2, K. Breuhahn1, H.-U. Kasper3, W. Jabrane4, E. Schömig4,
U. Drebber3, C. Langner5, U. Fuhr4, H.-P. Dienes6, P. Schirmacher1
1Institute of Pathology, Ruprecht-Karls-University, Heidelberg, Germany,
2Institute for Pathology, synlab MVZ Pathologie Mannheim GmbH,
Mannheim, Germany, 3Institute of Pathology, University Hospital, Cologne,
Germany, 4Department of Pharmacology, University Cologne, Cologne,
Germany, 5Institute of Pathology, Medical University Graz, Graz, Austria,
6Clinical Institute of Pathology, Medical University Vienna, Vienna, Austria

Background. Phenprocoumon (Marcumar®), a derivative of 4-hydroxycoumarin similar to warfarin, still is the most frequently used oral anticoagulant drug in continental Europe. Apart from bleeding disorders,
other adverse reactions are rare. In the last years, hepatotoxicity has been
observed and several case reports have been published. Yet, so far, no
systematic clinicopathological analysis of this potentially life-threatening
complication have been performed.
Methods. We analysed clinical presentation and liver histology of 29 patients with hepatic disease of unknown origin, who were on medication
with phenprocoumon, and controlled the findings in 29 patients, where
histologically phenprocoumon was suspected.
Results. In 42 cases, the data were highly suggestive of phenprocoumoninduced liver injury, 6 cases were doubtful due to intake of several drugs
described to potentially cause similar histologic findings and 10 cases
could be ruled out with high probability. Histologically, in all 42 positive
cases, acute or subacute hepatitis with a uniform picture of centrolobular/ zone 3 necrosis with bridging necrosis was found. The clinical presentation of these patients ranged from elevated aminotransferases alone
up to severe liver disease and acute liver failure in seven patients (12 %)
necessitating liver transplantation. Hepatic disease occurred in general
4–9 months after the first application of phenprocoumon, yet in 4 patients who were re-exposed, relapse occurred earlier after 1–6 weeks following renewed phenprocoumon therapy. Patients affected were significantly more frequently women (69 %). Complete recovery was eventually seen in 51 patients after drug omission. A genetic variant in the gene
for the cytochrome P450 enzyme CYP2C9, which partly mediates phenprocoumon metabolism, has been only found in 1 (heterozygous) of 7 cases tested, thus not suggesting a causal link.
Conclusions. Phenprocoumon-induced liver injury is a potentially lifethreatening adverse reaction with characteristic histology (centrolobular/
zone 3 necroses), occurring after a latency of 4-9 months following onset
of therapy so that clinically the revelation of phenprocoumon as cause of
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the liver injury is often obscured. The mechanism of action is most likely
an idiosyncratic hepatic injury; yet, the mode of action is so far unknown.
Complete omission of the drug is mandatory to prevent progression of
liver injury, and reexposure should be strictly avoided as relapse will occur faster and more severe.

P.FR-077
Beta-catenin-mutated hepatocellular adenomas: HCA-subtype
with relevant genotype-phenotype correlation
N. Waldburger*1, J. Lock2, L. Pusch3, F. Schulze4,
R. Penzel1, T. Longerich1, 5, P. Schirmacher1
1Institute of Pathology, University Hospital, Heidelberg, Germany,
2Department of General, Visceral, Vascular and Pediatric Surgery,
University Hospital Würzburg, Würzburg, Germany, 3Institute
of Pathology, University of Würzburg, Würzburg, Germany,
4Department of Pathology, Goethe University, Frankfurt, Germany,
5Institute of Pathology, RWTH University, Aachen, Germany

Background. Hepatocellular adenomas (HCA) are benign neoplasms
of the non-cirrhotic liver and are divided into 4 subtypes: HNF1αinactivated, β-catenin-mutated (βHCA), inflammatory and unclassified.
βHCA are thought to generally harbor a higher risk of malignant transformation and are characterized by cellular and architectural atypia as well as
CTNNB1 mutations in exon 3 coming along with nuclear β-catenin accumulation and strong, diffuse overexpression of the β-catenin target gene
glutamine synthetase (GS).
Methods. We have analyzed our collective of HCA with specific emphasis to βHCA using histological, immunohistological and sequencing technologies.
Results. Among 56 consecutive HCA diagnosed between 2010 and 2014
34 (61 %) were classified as inflammatory type, 14 (25 %) as HNF1αinactivated type, 5 (9 %) as unclassified and 3 (5 %) as β-catenin-mutated
type. All βHCA showed cellular and architectural atypia and strong homogeneous GS-expression including a case of a male bodybuilder abusing
anabolic steroids with multifocal HCA with different point mutations in
exon 3 of CTNNB1 and multifocal malignant transformation [1]. Among
the unclassified HCA we identified one case of a 26-years old female patient taking oral contraceptives and suffering from erythema nodosum.
Histological and immunohistochemical evaluation revealed no cytological or architectural atypia, no liver cirrhosis, a peripheral map-like expression pattern of GS and lack of nuclear β-catenin accumulation. β-Catenin
mutation analysis detected a point mutation p.K335I (c.1004A > T) in exon 7 of CTNNB1. Thus we classified the lesion as βHCA with point mutation in exon 7. Magnetic resonance imaging in routine postoperative follow-up showed no further detectable liver lesions.
Conclusions. Our HCA-collective shows the typical features and frequencies of subtypes except for a somewhat lower frequency of βHCA (7 % including 1 exon 7 mutated type). βHCA may be subdivided in exon 3 mutated and exon 7 mutated ones, the latter showing lower nuclear β-catenin
accumulation and representing a difficult differential diagnosis to FNH.
As exon 7 mutations are rare in HCC, and ours and so far reported respective HCAs lack atypia and signs of transformation the potential of malignant transformation appears to be lower or missing. Our data further support the excellent genotype-phenotype correlation in HCA.
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The Nucleoporin Nup155 regulates p53 target
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Keratins as Novel Markers of Renal Epithelial Cell Injury
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Background. A common finding in human and experimental kidney injury is tubular cell damage characterized by loss of epithelial characteristics
and epithelial markers such as keratins (K), the intermediate filaments of
the epithelial cell cytoskeleton.
Methods. Here we analyzed the expression of keratins in human renal biopsies and in several models of kidney damage at various time-points, including unilateral ureteral obstruction (UUO), unilateral renal ischemia
and reperfusion (I/R), adenine and folic acid nephropathy and the Col4a3-/- (Alport) mice.
Results. Analyses of available published mouse microarray data suggested that similarly to human kidneys, the main renal keratins are the pairs
K8/K18 and K7/K19. In healthy murine kidneys, keratins localized to the
collecting ducts and K8/K18 was also found in the glomerular parietal epithelial cells. Renal expression of all four keratins increased significantly
(up to 6-fold, p < 0.001) in all analyzed models using immunohistochemistry, western-blotting and real-time RT-PCR. The up-regulation was detectable early after disease induction and the levels further increased with
disease progression. The subcellular localization changed from basolateral in healthy mice to circumferential localization upon injury. Furthermore, phosphorylation of K18 at S 33 was significantly increased in damaged tubuli. Keratins co-localized with vimentin, an intermediate filament
and marker of mesenchymal differentiation. In human biopsies K8/K18
were expressed in all epithelial cells of the nephron, whereas K7/K19 expression was more restricted. Again, injured tubules exhibited increased
expression of keratins.
Conclusions. Expression of the epithelial markers keratins markedly increased in all analyzed models of renal injury and exhibited an altered
subcellular localization and phosphorylation. Keratin expression could be
used as a novel sensitive marker of renal epithelial cell injury.

P.FR-080
Macrophage Migration Inhibitory Factor – a novel
endogenous fibrosis-limiting factor
S. Djudjaj*1, H. Lue2, I.V. Martin3, B. Klinkhammer1, E.M. Buhl3,
J. Floege3, T. Ostendorf3, J. Bernhagen2, P. Boor1, 3
1Institute of Pathology, RWTH University, Aachen, Germany, 2Department

of Biochemistry and Molecular Cell Biology, RWTH University, Aachen,
Germany, 3Division of Nephrology, RWTH University, Aachen, Germany
Background. Macrophage migration inhibitory factor (MIF) is a pleiotropic inflammatory cytokine with chemokine-like activities that has been
implicated in various inflammatory diseases. Experimental studies have
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almost unequivocally shown that MIF is proinflammatory and disease-aggravating in sepsis, rheumatoid arthritis, atherosclerosis, experimental lupus nephritis and glomerulonephritis. Inhibition of MIF has been envisaged as a novel therapeutic approach in inflammatory diseases. Surprisingly, we recently showed that MIF was antifibrotic in models of liver fibrosis, in particular via its receptor CD74. This finding prompted us to
analyze the role of MIF in renal fibrosis.
Methods. We manipulated MIF expression using genetic deletion (Mif-/mice), inhibition via MIF-neutralizing antibody (MIF-Ab) or small molecular MIF inhibitor (ISO-1) and by application of murine recombinant
MIF (mrMIF) in three different models of renal fibrosis: unilateral ureteral obstruction (UUO), ischemia/reperfusion-induced fibrosis (I/R) and
folic acid nephropathy (FA). To analyze the role of MIF receptor CD74,
we used Cd74-/- mice.
Results. Compared to wild-type mice (WT), Mif-/- mice showed increased interstitial fibrosis and macrophage infiltrates in all models of
kidney injury, i.e. UUO (both day 5 and 10), in I/R (day 21) and FA (8
weeks). Compared to isotype-matched IgG-treated UUO mice, MIF-Ab
treatment led to aggravated fibrosis and macrophage influx in UUO (day
5). In a therapeutic approach (start of treatment on day 3 after disease induction), compared to vehicle-treated mice, the MIF inhibitor ISO-1 increased renal fibrosis whereas therapeutic application of mrMIF reduced
fibrosis in UUO. Compared to WT mice, Cd74-/- had increased interstitial fibrosis and macrophage influx in both UUO (day 5 and day 10) and
I/R (day 21), resembling the results of Mif-/- mice. In an early stage of fibrosis (UUO day 2), Mif-/- led only to increased influx of macrophages,
but had no effect on matrix accumulation.
Conclusions. We showed that MIF deletion or inhibition and Cd74-/- aggravates and that therapeutic MIF application abrogates renal fibrosis.
Our data suggest that MIF is a novel, endogenous, fibrosis-limiting factor
in the kidney. Rigorous evaluation of the clinical applicability of MIF inhibition in treatment of inflammatory renal diseases seems necessary, since
most of them inevitably progress to renal fibrosis. In carefully selected disease entities, MIF could represent a novel target for treating renal fibrosis.

P.FR-081
The role of PDGF-CC in capillary rarefaction in renal fibrosis
P. Boor*1, 2, 3, J. Bábícková1, 2, 3, I.V. Martin2, S. Djudjaj1, E.B. Bücher2, U. Eriksson4,
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Background. Renal fibrosis is associated with progressive capillary rarefaction but the mediators involved are not yet known. Neutralization
of platelet-derived growth factor (PDGF)-CC potently reduced kidney
fibrosis. However, PDGF-CC has also been shown to be a potent proangiogenic, VEGF-independent factor in various tissues and we recently showed its proangiogenic role during experimental glomerular diseases. Here we asked whether PDGF-CC neutralization might also have potentially deleterious anti-angiogenic effects during renal fibrosis, i.e. promote capillary rarefaction.
Methods. We analyzed capillary rarefaction in a model of renal fibrosis,
the unilateral ureteral obstruction – UUO on days 5 and 10 in genetically PDGF-C-deficient mice or by using neutralizing PDGF-CC antibodies.
Results. In virtually all settings, lack or antagonism of PDGF-CC significantly reduced renal fibrosis. In contrast, extensive quantification yielded
in a similar number of peritubular capillaries in control mice compared
to mice with PDGF-CC-deficiency or -neutralization in both healthy and
fibrotic kidneys (apart from significantly preserved peritubular capillaries in PDGF-CC knock-out mice in UUO day 5). Similarly, no difference
in microvascular leakage (assessed by extravasation of Evans Blue) was

found between the WT and PDGF-CC knock-out mice in UUO day 5. Expression of angiogenic molecules, such as VEGF, VEGF receptors 1 and 2
and Angiopoietins 1 and 2 were similar in these mice, whereas FGF-2 was
significantly reduced in mice with PDGF-CC deficiency or neutralization.
In healthy mice or the contralateral kidneys the antagonism or deficiency
of PDGF-CC had no effect on the number or functionality or tubulointerstitial microvasculature.
Conclusions. Despite a significant reduction of renal fibrosis, PDGF-CC
deficiency was not associated with an accelerated decrease of peritubular
capillaries. Our data suggest that in the renal tubulointerstitial compartment during fibrosis, the proangiogenic effects of PDGF-CC are much less
potent compared to its pro-fibrotic properties. Thus PDGF-CC’s proangiogenic effects do not limit its therapeutic antagonism in renal fibrosis.

P.FR-082
Urinary and serological markers of collagen degradation are
elevated in three different rat models of kidney fibrosis
M. Papasotiriou1, 2, F. Genovese3, B.M. Klinkhammer*1,
D.J. Leeming3, M.A. Karsdal3, J. Floege4, P. Boor1, 4, 5
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Background. To date no specific biomarkers reflecting renal fibrosis exists. Such biomarkers would accelerate translation of experimental data
to clinical trials and improve patient management. In this study we explored the use of specific matrix metalloproteinase (MMP)-generated collagen degradation fragments as urinary and serological markers of fibrosis in three rat models of chronic kidney disease associated with fibrosis.
Methods. The concentration of two Protein Fingerprint markers of collagen type I and type III degradation was measured in serum (sC1 M and
sC3 M) and urine (uC1 M and uC3 M) of rats after 5/6 nephrectomy
(moderate disease (n = 6); severe disease (n = 6)), chronic anti-Thy 1.1
mesangioproliferative glomerulonephritis (n = 6), adenine nephropathy
(n = 5) and compared to healthy controls (n = 6).
Results. All three models developed significant renal fibrosis shown by
histology, immunohistochemistry and reduced renal function. uC1 M
and uC3 M levels were significantly elevated in diseased animals compared to controls in all three models, and correlated with disease severity in the 5/6 nephrectomy rats. sC1 M and sC3 M were also significantly
elevated in rats with 5/6 nephrectomy and adenine nephropathy, whereas no changes were observed in anti-Thy1.1 glomerulonephritis. The urinary markers and sC1 M correlated with serum creatinine, proteinuria,
and collagen type I and type III staining in the kidneys (p < 0.001). In line
with the increased collagen degradation fragments in serum and urine,
the expression of corresponding MMPs was significantly upregulated in
fibrotic kidneys.
Conclusions. The measurement of markers of MMP driven collagen turnover in biological fluids, in particular in the urine, may represent a noninvasive tool to determine the presence of kidney fibrosis.

P.FR-083
Alterations of peritubular capillaries in experimental renal fibrosis.
J. Bábícková1, 2, E.M. Buhl*2, S. Djudjaj3, B.M. Klinkhammer3,
H. Königs4, S. Rütten4, J. Floege2, P. Boor1, 2, 3
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of Electron Microscopy, RWTH University, Aachen, Germany
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Background. Renal fibrosis is associated with rarefaction of peritubular
capillaries (PTCs). However, functional and ultrastructural alterations of
the renal microvasculature in renal fibrosis are not well described. In this
study we performed a comprehensive analysis of peritubular capillary rarefaction, function and ultrastructural changes in renal fibrosis.
Methods. We studied three murine models of fibrosis with distinct mechanisms of injury, i.e. unilateral ureteral obstruction (UUO, day 1, 3 and
5), unilateral ischemia/reperfusion injury (I/R, day 14 and 21) and Col4A3 deficient (Alport) mice. In all models we quantified PTC to tubule
ratios using immunohistochemistry, analyzed vascular leakage using Evans Blue dye and fibrinogen extravasation and ultrastructure by electron
microscopy.
Results. Compared to healthy kidneys, we found significantly lower numbers of PTC in UUO day 3 (-11 %) and day 5 (-16 %), but not day 1. Capillary rarefaction was also observed after ischemia/reperfusion injury on
both days 14 (-12 %) and 21 (-17 %). Compared to healthy kidneys, we
observed significantly higher extravasation of Evans blue in UUO day 3
(+ 250 %) and day 5 (+ 167 %), but not day 1, in ischemia/reperfusion injury day 14 (+ 460 %) and day 21 (+ 157 %) and in Alport mice (+ 100 %).
Compared to healthy kidneys, we found significantly more interstitial deposition of fibrinogen in the fibrotic kidneys in all three models (+ 109 to
+ 459 %). In fibrotic kidneys, ultrastructural studies revealed loss of endothelial fenestrations, increased thickness of endothelial cell soma and lamina densa of the PTC basal membrane and formation of subendothelial
electron lucent spaces resembling edema.
Conclusions. Independent of the underlying mechanism, all fibrosis models were characterized by progressive loss of renal microvasculature, a significant increase in vascular leakage and substantial alterations of the endothelial ultrastructure. These data show that renal fibrosis not only involves loss of PTC but also significant functional and ultrastructural alterations of remaining capillaries.

P.FR-084
Extratubulation of renal crystals – A novel
mechanism of renal inflammation and injury
B.M. Klinkhammer*1, S. Djudjaj1, U. Kunter2, M. Hoß3, J. Floege2, P. Boor1, 2, 4
1Institute of Pathology, RWTH University, Aachen, Germany, 2Division
of Nephrology, RWTH University, Aachen, Germany, 3Department of
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Background. The lifetime risk for developing kidney stones (nephrolithiasis) is currently estimated at 6-12 % for the general population. Recently
it became apparent that already microscopical intrarenal crystals can lead
to direct kidney injury, among others by a novel clinically relevant but yet
underappreciated mechanism of what we termed crystal extratubulation.
Methods. In this study we analyzed a murine model of crystallopathy,
the adenine-induced nephropathy (on day 1, 3, 5, 7, 14, 21, 28). We performed renal histology, immunohistochemistry, immunofluorescence,
electron microscopy and mRNA expression analyses of markers of injury, inflammation and fibrosis. Next, we aimed to reduce crystal induced
kidney damage by a simple approach of increased water intake.
Results. Adenine mice had significantly reduced kidney function and developed hypertension within two weeks. Mice showed a significant accumulation of renal crystals, an increase of tubular injury (expression of
NGAL, KIM-1, CD44), massive interstitial immune cell infiltrates and
developed kidney fibrosis. Apart from being excreted with urine, bigger crystal aggregates led to obstruction of whole tubules while medium
sized crystals where often extratubulated and induced inflammatory reaction and granuloma formation in the interstitium. Small crystals very
mostly found within the tubular cells. Increased water intake (~250 %)
could significantly improve kidney function and reduced kidney damage and inflammation resulting from significantly lower amounts of intrarenal crystals.
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Conclusions. Intrarenal crystals can lead to kidney injury and progressive
kidney damage and fibrosis via various processes including extratubulation. Preventing the initial intratubular crystal formation and adhesion to
the epithelium, e.g. by simply increasing the drinking volume, is an obvious and simple method to avoid progressive renal damage.

P.FR-085
Expression and Regulation of Elastin in renal fibrosis
Q. Sun*1, 2, B.M. Klinkhammer1, J. Floege3, P. Boor1, 3, 4
1Institute of Pathology, RWTH University, Aachen, Germany, 2Li Huili

hospital Ningbo medical center, Department of Radiology, Ningbo, China,
3Division of Nephrology, RWTH University, Aachen, Germany, 4Comenius

University, Institute of Molecular Biomedicine, Bratislava, Slovakia
Background. Progression to end-stage kidney disease is accompanied by
accumulation of extracellular matrix (ECM) proteins in glomeruli and
the tubulointerstitium. Elastin is the major component of elastic fibers, is
mainly localized to blood vessel walls and represents an important component of the ECM. The up-regulation of various ECM components,
mainly collagens and several proteoglycans and glycoproteins is well documented in renal fibrosis. Interestingly, nothing is known about the regulation of expression of elastic fibers and elastin in renal fibrosis.
Methods. We used four different and well established models of renal fibrosis in rats, including mechanically induced fibrosis in the unilateral
ureteral obstruction (UUO), progressive glomerulonephritis in the chronic anti-Thy1.1-nephritis, adenine-crystals induced chronic renal failure
and renal mass reduction induced fibrosis in the 5/6 nephrectomy models. Healthy animals served as controls. Time course studies were done in
ischemia/reperfusion(I/R) and UUO models in mouse. We analyzed the
expression of elastin using immunohistochemistry and computer based
morphometry, immunofluorescence, western-blotting and rt-qPCR.
Results. In the healthy kidney, elastin is typically present in intimal and
adventitial layers of the blood vessels, only rarely in interstitium, and is
not found in glomeruli except for vascular pole. Compared to healthy kidneys, we found significantly increased expression of interstitial elastin in
all models of renal fibrosis, in both cortex and particularly in the medulla. In time course studies, we found elastin expression increased gradually
as diseases progressed, but only significantly increased in late time point.
Conclusions. Elastin is up-regulated, and in part de novo expressed in interstitium of fibrotic kidneys. The functional consequences of up-regulation of elastic fibers in fibrosis are yet unclear. Elastin could serve as a
novel marker of renal fibrosis, in particular for development of diagnostic molecular imaging approaches.

P.FR-086
Simple method for isolation of mouse tubular epithelial cells
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Bratislava, Slovakia, 4Institute for Molecular and Cellular Anatomy,
University Hospital RWTH Aachen, Aachen, Germany

Background. Renal fibrosis and tubular atrophy are the underlying pathological findings in virtually all progressive kidney diseases. Well-characterized primary cell cultures can help to understand mechanisms of diseases, which is not always possible in experimental animal models or in
tissues.
Methods. We aimed to establish a method to isolate murine renal cells
with focus on tubular epithelial cells (TECs). We combined previously
described protocols including macrodissection, magnetic separation of
glomeruli from tubulointerstitium, sieving techniques and use of selective

media. In our method pure glomeruli were used for isolation of mesangial
cells and the tubulointerstitium for isolation of both fibroblasts and TECs.
We focused on characterization of the primary TECs cultures. Further we
analyzed the expression of selected TECs markers in various animal models with tubular injury and renal fibrosis to assess their usefulness as isolation markers in kidney diseases.
Results. Using our modified isolation technique, primary mouse TECs
showed epithelial characteristics with cobblestone-like shape, tightly
packed growth pattern with sharply defined borders. Their phenotype
remained stable over several passages. TECs expressed tubular epithelial
cell markers (Tamm-Horsfall protein [THP], aquaporin-2 or brush border marker lotus tetragonolobus lectin) and were negative for markers of
mesenchymal cells (α-SMA, PDGFR-β), endothelial cells (von Willenbrand Factor) or podocytes (synaptopodin). TECs isolated from keratin 8
reporter mice (K8-YFP) were all positive, confirming the epithelial origin
of these primary cultures. TECs reacted sensitively to stress as shown with
lipopolysaccharide (LPS) stimulation resulting in up to 30-fold up-regulation of tubular injury marker neutrophil gelatinase-associated lipocalin
(NGAL or lipocalin-2) or TGF-β stimulation resulting in epithelial-mesenchymal transition. Selected TECs markers (aquaporin-1, THP, aquaporin-2) remained specifically expressed on TECs in all analyzed models of
kidney diseases. Finally, we have confirmed the feasibility of using antibodies against these markers for cell isolation using FACS.
Conclusions. We have developed an easy and robust method to isolate in
parallel various primary renal cells. We confirmed that using this method
we obtained pure cultures of tubular epithelial cells. We have selected several cell surface markers of tubular cells that seem to be suitable for specific isolation of tubular cells in healthy and diseased kidneys.

P.FR-087
Is short stature a risk factor for coronary atherosclerotic
disease? Case-control study on a series of forensic
autopsies in a mediterranean area
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Background. There has been for years great controversy regarding the
inverse relationship between short stature and coronary atherosclerotic
disease (CAD) morbidity and mortality in men. This study aims to assess
the correlation between different anthropometric data and CAD mortality in men.
Methods. Case-control study based on forensic autopsies of Sevillian citizens with the same ethnic origin. Diagnosis of CAD was established according to standardized criteria. Descriptive statistics and a backward
stepwise logistic regression were performed to evaluate the association
between anthropometric data and CAD.
Results. The cases consisted of 227 males who died suddenly due to CAD
(mean age 50.5 ± 7.4 years; mean height 168.2 ± 7.1 cm; mean weight
83.8 ± 16.0 kg; mean waist perimeter 99.8 ± 14.6 cm). The controls consisted of 227 males with violent deaths for whom autopsy ruled out CAD
(mean age 37.4 ± 12.6 years; mean height 170.7 ± 6.6 cm; mean weight
75.3 ± 12.3 kg; mean waist perimeter 86.7 ± 12.4 cm) (P < 0.0005). The
backward stepwise logistic regression showed a significant inverse correlation between CAD and height: 5 cm difference, OR = 0.83 (95 %: CI 0.680.99); 10 cm difference, OR = 0.68 (95 % CI: 0.47-0.98); as well as a significant positive correlation with waist perimeter: 5 cm difference, OR = 1.45
(95 % CI: 1.31-1.61); 10 cm difference, OR = 2.10 (95 % CI: 1.17-2.59).
Conclusions. In males CAD is associated inversely with height and positively with waist perimeter, but there is no correlation with weight.

P.FR-088
Sudden Cardiac Death Due to Familial Dilated Cardiomyopathy
(DCM) Associated to Lamin A/C Mutation (LMNA)
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Background. DCM-associated mutations in the lamin A/C gene (LMNA)
has been reported to cause conduction system disease and high risk of
sudden cardiac death (SCD).
Methods. Case Report: A 54 year-old man, with antecedents of DCM and
permanent pacemaker implantation, was found dead at work. At forensic autopsy a cardiomegaly (475 g) with left ventricular dilatation (5 cm)
was found. Histopathological study confirmed the diagnosis of DCM. At
the interview, the relatives reported familial antecedents of SCD in the father (50 y) and brother (47 y) but no autopsy was performed. Another
brother of the proband (48 y) with no cardiac history was referred to the
Centre for Inherited Cardiovascular Diseases with suspicion of familial
DCM. A comprehensive cardiovascular evaluation in the brother yielded low ejection fraction (45 %) without left ventricular dilation and alternate 2nd and 3rd degree nocturnal AV block on ECG monitoring; extensive interrogation focused on the family allowed to identify several previous cases of SCD and cardiac conduction abnormalities in relatives diagnosed with limb-girdle muscular dystrophy due to a mutation in gene
LMNA (c.240delC).
Results. Based on the family history and a skeletal muscle MRI our patient underwent cardioverter defibrillator implantation for primary prevention of SCD. Genetic testing of the deceased proband’s blood and from
his brother is ongoing.
Conclusions. 1/ Autopsy is important for the diagnosis and prevention of
SCD. 2/ If an inherited cardiomyopathy is suspected at autopsy, first-degree relatives should be referred for cardiovascular evaluation. 3/ Cooperation between pathologists and clinicians is crucial.
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Acquired cystic renal disease associated renal cell cancer with
bilaterality and distinct morphologic phenotype – report of a case
C. Kubick*1, K. Fröhlich2, L.-C. Horn1
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Germany, 2City Hospital, Zwickau, Germany
Background. The recent International Society of Urological Pathology
(ISUP) Vancouver Classification of Renal Neoplasia has defined a variety
new renal cell carcinomas, including those associated with acquired cystic
renal disease (ACD). Some of these tumors may mimic clear cell renal cell
carcinoma (RCC) or papillary renal cell carcinoma (PRRC). Here we report a case of bilateral RCC as an incidental finding within nephrectomy.
Methods. case report
Results. Case Report: The first tumor occurred of the left side as an incidental finding in a nephrectomy specimen done by increment of the kidney u × t × 2140 g and 22,5& 13,6& 10,8 cm associated with retroperitoneal pain and feeling of pressure. Histologically it represented a pap ×l ×ary
shaped ACD-RCC with 2,3& 2,1& 2 cm tumor size. Predominat was a
papillary growth pattern with poorly nuclear polymorphism next to cal-
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S. Joorabchi*, I. Petersen
Institute of Pathology, Friedrich-Schiller-University, Jena, Germany
Background. Polycystic kidney disease (PKD) is considered a prototype
ciliopathy, i.e. a disease that is linked to the malfunctioning of proteins of
primary cilia. It also represent an adult-onset genetic disease that manifest itself with renal insufficiency due to the replacement of the renal parenchyma by multiple cysts. Cyst formation may be regarded as a kind of
tumor formation that is initiated after somatic inactivation of the second
allele of the mutated PKD1 or PKD2 gene. The aim of the study was to analyze PKD cases for comorbidities, particularly those that may be associated with pathomechanisms of reported ciliopathies like tumor formation
or those associated with renal insufficiency like calcification.
Methods. The reports of the Jena institute of pathology was searched for
the keywords “Zystenniere” or “polyzystisch” and “Niere” to identify all
PKD cases within the period of January 2004 until December 2014. All
the diagnoses and microscopic descriptions were checked and recorded
with regard to the above mentioned disease criteria. In addition, the age,
sex and history of the patients with respect to prior or subsequent pathology reports were evaluated.
Results. In total, 59 patients with polycystic kidney disease were identified, i.e. 40 males and 19 females. The collective included 72 nephrectomy
specimens and 4 autopsy cases. The mean age at nephrectomy was 54,5
years while the mean age at autopsy was 66,5 years. Neoplastic comorbidities were mainly related to renal tumors and consisted of kidney adenoma (n = 8) and renal carcinomas (n = 4, 3 RCC, 1 PRC), one of which
was observed as metastatic lesion. Urothelial dysplasia was recorded in
one case. Not surprisingly, extrarenal tumor manifestation were found
much less frequently in the pathology reports. They consisted of 1 pulmonary carcinoid, 1 lung hamartoma and 1 B-CLL. Calcification was recorded in 6 nephrectomy cases, one had a nephrolith. Most of the autopsy cases showed severe complications due to pathomechanisms linked to
chronic renal insufficiency and long term dialysis like myocardial infarction, severe calcifying arteriosclerosis, coronary heart disease, cerebral insult and intestinal ischemia.
Conclusions. The analysis revealed a complex spectrum of diseases in the
PKD cases. It will be interesting to study the clinical histories for further
extrarenal comorbidities. In addition, we will evaluate whether there is a
clinicopathological overlap between PKD and other ciliopathies like the
VHL syndrome.
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S. von Stillfried*1, J. Apitzsch2, T. Penzkofer3, B. Theek4, J. Floege5,
C.K. Kuhl3, A.H. Mahnken2, R. Knüchel1, P. Boor1
1Institute of Pathology, RWTH University, Aachen, Germany,
2Philipps University Hospital Marburg, Department of Diagnostic
and Interventional Radiology, Marburg, Germany, 3RWTH Aachen
University Hospital, Department of Diagnostic and Interventional
Radiology, Aachen, Germany, 4RWTH Aachen University, Experimental
Molecular Imaging, Aachen, Germany, 5RWTH Aachen University
Hospital, Division of Nephrology and Immunology, Aachen, Germany

Background. Microvascular rarefaction is a common finding in kidneys
of patients and experimental animals with chronic kidney disease (CKD)
and fibrosis. This capillary loss has been well characterized with immunohistochemical methods. In this study, we asked whether a contrast enhanced CT might be a non-invasive modality to assess peritubular capillary (PTC) rarefaction in CKD in patients and in virtual autopsy.
Methods. Perfusion of the renal cortex and medulla was determined by
measuring Hounsfield units (HU) and normalization to the aortic HU
value to obtain relative Blood Volume (RBV) at the arterial phase in CT
angiography in 11 cases of living patients (5 patients with normal kidney function, 6 CKD patients). Full-body post-mortem CT angiography
was performed in 9 autopsy cases prior to autopsy (3 with normal kidney
function, 3 CKD patients and 3 patients with acute kidney injury (AKI)).
The arterial vascular system was filled statically with contrast agent at 300
HU and renal perfusion was measured. Patient’s kidney specimens were
obtained from tumor nephrectomy material and at autopsy. A capillary/
tubule ratio was determined histologically and the CD31 positive stained
endothelial area fraction was quantified.
Results. Compared to patients without CKD, quantification of contrast
enhanced CT imaging showed a significant reduction in relative renal
blood volume in both cortex and medulla in CKD patients (. Fig. 1). In
frame of the virtual autopsy and compared to the control group, increased
relative renal blood volume was found in both patients with chronic and
acute kidney injury. Using immunohistochemistry, the total number of
capillaries per visual field and the number of capillaries normalized to the
number of tubules were lower in CKD in vivo and ex vivo. The values obtained by CT correlated closely with the number of capillaries analysed
immunohistochemically.
Conclusions. Contrast enhanced CT angiography in patients with CKD
reflects microvascular rarefaction in vivo and correlates well with histologic parameters. With post-mortem CT angiography, the reduction of
relative renal blood volume is not observed, likely due to terminal and
post-mortem alterations.
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cium oxalate deposition and cysts up to 11 cm in diameter. Immunohistochemistry was positive for P504 S, CD10, EMA, E-cadherin, CK34betaE12, partially in 20 % for CK7 and negative for CD57.
The second tumor on the right side were seen in a prophylactic nephrectomy because of tumor history. It represented a tubulo-cystic ACDRCC associated with intratumoral oxalate crystals with surrounding by
multiple irregulated sized cysts up to 8 cm in diameter. The majority
showed a flattened single layered epithelium. But several cysts were lined
by a sometimes stratified epithelium with some intracystic tufting of the
epithelium. Immunohistochemically these cells represented the same expression as seen within the ACD-RCC, positive for P504 S, CD10 and partially 20 % for CK7 and negative for E-cadherin, CK34betaE12, EMA and
CD 57. The patient underwent kidney transplantation 11 years before the
original kidneys were resected because of clinical symptoms.
Conclusions. Comment: ACD-RCC is a rare recently recognised entity of
epithelial neoplasm of the kidney. The majority of cases occur after long
standing dialysis within end-stage kidneys. A valuable number of cases
occur bilateral and some may represent incidental findings during histopathological workup. Especially in cases were cysts are lined by a multilayered epithelium with atypical cells additional embedding is required
to detect ACD-RCC.
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Fig. 1 | P.SA-021 8 Quantification of relative Blood Volume (RBV) in vivo (left)
and ex vivo (right) with CT angiography

P.SA-022
Papillary Renal Cell Carcinoma: fumarate hydratase
deficiency and aberrant protein succination
C. Stöhr*1, A. Agaimy1, I. Polifka1, P.J. Pollard2, J. Adam3, N. Frizzell4,
E. Herrmann5, L. Trojan6, P. Ströbel7, F. Becker8, V. Jung9, C. Wülfing10,
A.J. Schrader5, 11, P. Barth12, M. Stöckle9, M. Staehler13, C. Stief13, H. Höfler14,
A. Haferkamp15, M. Hohenfellner16, S. Macher-Göppinger17, W. Legal18,
B. Wullich18, C. Bolenz19, T. Klein20, 21, J. Noldus21, S. Bierer5, L. Hertle5,
W. Brenner22, F. Roos22, B. Walter23, W. Wieland24, W. Otto24, A. Hartmann1

mour showed some features of HLRCC-associated PRCC, especially the
very large eosinophilic nucleoli. There was no presence of foamy macrophages or psammoma bodies in this tumour. The patient (m, 46 yrs.) had
died from the disease within 12 months after diagnosis. One tumour was
FH-deficient without 2SC positivity, six tumours were positive for 2SC
without demonstrating FH deficiency and 234 tumours were negative for
2SC and showed intact FH expression.
Conclusions. We could confirm the occurrence of FH deficiency and protein succination in PRCC, but the incidence was very low. FH deficient tumours may represent a rare but aggressive subtype of PRCC.
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University of South Carolina, Columbia, United States, 5Department of
Urology, University Hospital Münster, Münster, Germany, 6Department
of Urology, University Medical Center, Göttingen, Germany, 7Institute of
Pathology, University Medical Center, Goettingen, Germany, 8Urological
Group and Clinic Derout/Pönicke/Becker, Boxberg Centre, Neunkirchen,
Germany, 9Department of Urology and Pediatric Urology, University of
Saarland, Homburg/Saar, Germany, 10Department of Urology, Asklepios
Clinics Altona, Hamburg, Germany, 11Department of Urology, Pediatric
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Marburg, Germany, 12Gerhardt Domagk Institute of Pathology, University
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Klinikum Rechts der Isar, Munich, Germany, 15Department of Urology
and Pediatric Urology, University Hospital, Frankfurt am Main, Germany,
16Department of Urology, University Hospital Heidelberg, Heidelberg,
Germany, 17Institute of Pathology, Ruprecht-Karls-University, Heidelberg,
Germany, 18Department of Urology, Friedrich-Alexander-University,
Erlangen-Nuremberg, Germany, 19Department of Urology, University
Medical Centre Mannheim, Mannheim, Germany, 20Urological Group,
Bielefeld, Germany, 21Department of Urology, Marien Hospital Herne,
Ruhr University Bochum, Herne, Germany, 22Department of Urology,
University of Mainz, Mainz, Germany, 23Department of Urology,
Kreiskliniken Altötting-Burghausen, Burghausen, Germany, 24Department
of Urology, University of Regensburg, Regensburg, Germany
Background. Germline mutations of fumarate hydratase (FH) were recently identified as a predisposition factor for hereditary leiomyomatosis and renal cancer. Mutation of the FH gene was demonstrated to result
in FH deficiency and therefore accumulation of fumarate. Fumarate accumulation in turn leads to the covalent and irreversible modification of
cysteine residues of various proteins to S-(2-succinyl) cysteine (2SC). This
process is non enzymatic and called succination. Many of the altered proteins are involved in redox homeostasis or responsive to reactive oxygen
species. Their succination might lead to gain or loss of function. A recent
study on two small sets of sporadic papillary renal cell carcinomas (PRCC)
showed that aberrant fumarate accumulation and protein succination are
not limited to HLRCC-related PRCC, but can also be found in type II
PRCC as well. Data on a large cohort of sporadic PRCCs are still lacking.
Methods. 278 PRCC tumours were collected from the archives of the participating institutions. They were reclassified according to the 2004 WHO
classification for tumours of the urinary system and male genital organs
and according to the 2002 TNM classification, in order to identify type 1
and type 2 PRCC. One representative area per tumour was used for the
construction of a tissue micro array (TMA). FH deficiency and protein
succination were detected by the application of antibodies to FH and 2SC,
respectively to 3 μM sections of the TMA. Clinical and survival data were
collected at the participating urologic departments.
Results. 242 tumours could be evaluated for both markers. We detected one (1/242, 0.41 %) PRCC (T3b N2 M1) which was FH-deficient and
positive for 2SC. The tumour was originally classified as type 1 PRCC due
to limited cytological atypia and sharp tumour borders. However, the tu-

P.SA-023
Renal angiomyolipoma with lymph node involvement:
Report of four cases and review of the literature
C.L. Behnes*1, A. Strauss2, H. Loertzer3, P. Ströbel1,
L. Trojan2, H.-J. Radzun1, F. Bremmer1
1Institute of Pathology, University Medical Center, Goettingen, Germany,
2Department of Urology, University Medical Center Göttingen, Göttingen,
Germany, 3Clinic of Urology, Westpfalz Klinikum, Kaiserslautern, Germany

Background. Angiomyolipoma of the kidney is a benign tumor of the kidney composed of a variable portion of blood vessels, smooth muscles cells
and adipose tissue. It is a relatively uncommon tumor with an increasing
incidence, because it is more often detected by ultrasonographic examination performed to evaluate different conditions. It can occur in patients
with tuberous sclerosis, an autosomal dominant syndrome. In some cases a vascular invasion and lymph node involvement has been described
and often misinterpreted.
Methods. We investigated four cases of renal angiomyolipoma with
lymph node involvement in three women and one man without tuberous sclerosis. Three cases demonstrated synchronous and one case metachronous lymph node involvement. The median age was 36.75 ± 5.96
years. We used immunohistochemistry to analyze the tumor as well as
the lymph node “metastases”. For further investigations we performed
comparative genome hybridization (CGH) to show any differences between the renal tumors and the infiltrated lymph nodes.
Results. The immunohistochemistry demonstrated the typical positivity
of HMB45 and Melan A in tumor cells. The blood vessels show a CD31
and the adipocytes S 100 expression. An increased proliferation could be
not evaluated in tumors and lymph nodes by using Ki67. In addition,
growth pattern of a potential malignant epitheloid angiomyolipoma could
not be shown. The CGH demonstrated no chromosomal aberrances and
no differences between the renal tumors and the lymph node metastases.
Review of the literature of the past 40 years demonstrated 17 cases of renal angiomyolipoma with lymph node involvement.
Conclusions. Renal angiomyolipoma with lymph node involvement is a
rare entity and imply a high risk of misinterpretation for malignancy. The
lymph node involvement seems to represent more a multifocal appearance rather than a form of metastasis. The here demonstrated patients are
all still alive and in good general conditions. The prognosis seems to be favorable, although a long-term follow-up is still outstanding.

P.SA-024
Aberrant overexpression of caspase 14 in urinary
bladder transitional cell carcinoma
J. Salem*1, K. Hussein2
1St. Josefs-Hospital, Department of Urology, Dortmund, Germany,
2Institute of Pathology, Hannover Medical School, Hannover, Germany

Background. In normal transitional cells and in transitional cell carcinomas (TCC) the transcription factors GATA binding protein 3 (GATA3)
is expressed. In other carcinomas GATA3 is associated with expression of
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caspase 14. Caspase 14 is not involved in apoptosis but in the differentiation of epithelial cells. Caspase 14 and its co-factor filaggrin have not been
evaluated in TCC. Our hypothesis was that GATA3 expression could induce expression of caspase 14 in TCC.
Methods. A total of 50 samples from 30 TCC patients (30 primary tumour
samples and 9 corresponding metastases) and 11 tumour-free urothelium
samples were analysed by immunohistochemistry (GATA3, caspase 14,
filaggrin) and real-time qPCR (caspase 14).
Results. Tumor-free urothelial mucosa expressed GATA3 but not caspase 14 or filaggrin. A subfraction of TCC were partially positive for caspase 14 (n = 9/30, 30 %). In a few TCC samples (n = 3/30, 10 %) filaggrin
expression was found in < 5 % of tumour cells and there was no co-localization of caspase 14 and filaggrin. In some metastases caspase 14 was detectable (n = 5/9, 56 %) and 4/5 showed a similar expression patterns as in
the corresponding primary tumours. In 1/5 metastases caspase 14 was focally expressed but not detectable in the corresponding primary tumour;
a sampling error cannot be excluded in this case. There was no correlation
between caspase 14 positive and negatice TCC regarding GATA3 expression, different pT stages, grade of dedifferentiation, metastatic progression or tumour-free survival.
Conclusions. Caspase 14 can be aberrantly expressed in a subfraction of
TCC and metastases but not in normal urothelial cells. Although not related to GATA3 expression or clinical outcome, caspase 14 could be used
as a potential tumour marker for TCC.

P.SA-025
Bilateral adrenal myelolipoma in adrenogenital syndrome
H. Geddert*1, F. Flohr2, G. Faller1, A. Dimmler1
1Institute of Pathology, St. Vincent’s Hospital, Karlsruhe,

Germany, 2Department of Internal Medicine, Endocrinology and
Gastroenterology, St. Vincent’s Hospital, Karlsruhe, Germany
Background. In a 37-year-old female patient the salt-wasting form of an
adrenogenital syndrome is known since birth. Long periods of insufficient
corticoid replacement led to obesity, hirsutism and amenorrhea. Serum
levels of 17-OH-progesterone und ACTH were increased.
Methods. The patient presents with growing abdominal discomfort and
swelling of both legs. MRI reveals giant bilateral adrenal masses with
mainly fat-equivalent densities. The inferior vena cava is compressed.
Results. A 3.4 kg weighing mass is removed from the left side and a 2.3 kg
mass from the right side by open adrenalectomy. The tumors measure
more than 20 cm in diameter and are well circumscribed on gross inspection. On cross section they consist mainly of yellow fat tissue with redbrown areas. Histologically mature adipose tissue abuts against a small
rim of adrenal cortical cells. The minor component consists of hematopoietic cells, representing normal trilinear bone marrow.
Conclusions. Diagnosis of giant bilateral adrenal myelolipoma in the setting of adrenogential syndrome is made. Adrenal myelolipomas are described in adrenogenital syndrome, especially in poorly controlled cases.
Very rarely, giant tumors occur bilateral.

P.SA-026
Combigrading (Gleason/Helpap) and modified Epstein
criteria in insignificant cancer of the prostate
D. Ringli*1, H. Gevensleben2, B. Helpap1
1Institute of Pathology, HBH-Hospital, Singen,
2Institute of Pathology, University Hospital, Bonn

Background. The aim of our study was to verify the morphological Epstein criteria, which are a prerequisite for the therapeutical option of active surveillance (AS) in insignificant prostate cancer (PCa), using the histological and cytological combigrading of Gleason/Helpap (GS).
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Methods. Primary core biopsies of 1285 consecutive patients with suspected PCa were analyzed by the combigrading of Gleason/Helpap. Core
biopsy localization, tumor involvement per core, and PSA values were
further recorded, and results were compared to the findings after radical
prostatectomy (RP), exclusively for cancers staged pT2a.
Results. Ninety percent of cancers with a very low grade of GS 6/2a according to the combined score of Gleason/Helpap presented with only
one positive core needle biopsy (mean total number of biopsies 10-12)
and a tumor involvement of < 10 % per core biopsy. In contrast, PCa with
a combined score of GS 7a/2b had a higher tumor volume per core biopsy
and a dissimilar localization in one or both lobes. On average, 10 % of cancers previously graded as GS 6 were reassigned to PCa of early intermediate type with a combined score of GS 6/2b. Most of these tumors were
further upgraded to GS 7a/2b after RP and showed slightly more tumor
involvement in core needle biopsies.
Conclusions. Our results indicate that insignificant PCa with the therapeutical option of AS needs to be characterized by Epstein criteria slightly modified by the combined histological and cytological Gleason grading. Additional criteria include the limitation of tumor involvement to
< = 10 % per core biopsy and a tumor localization confined to one or two
adjacent core needle biopsies in only one lobe. Under this presupposition, more than 90 % of insignificant carcinomas concurred with very low
grade PCa and stage pT2a tumors with negative margins after RP. In contrast, patients with insignificant PCa of intermediate grade (GS 6/2b and
GS 7a/2b) apparently need to be monitored more closely under AS, as
these cancers have been reported to develop an advanced tumor stage of
pT3a in 20–30 % after RP.

P.SA-027
Documentation quality of histopathology reports
of prostate needle biopsies. A snapshot
S. Biesterfeld*
Department of Cytopathology, Heinrich Heine
University, Düsseldorf, Germany
Background. A standardized assessment of findings from prostate needle
biopsies in pathology is of great importance for the individual recommendations for therapy of patients with prostate cancer. In this presentation,
findings from tumor positive prostate needle biopsies taken from various
institutes in Germany were investigated exclusively to determine to what
extent the recommended parameters were followed.
Methods. The study encompassed the findings from 91 patients with a
mean age of 65.3 years from whom an average of 9.3 biopsy samples from
different regions of the prostate were submitted. All diagnosed tumors
corresponded to a standard type adenocarcinoma according to the WHO
classification detected in an average of 2.5 biopsy regions per patient. The
assessment was made from H & E stained serial sections supplemented
in 11 cases by special staining methods and in 40 cases by immunohistochemistry. The length of the needle biopsy was documented in 88 (96.7 %)
cases and the tumor spread also in 88 cases. The tumor stage was reported in 16 cases (17.6 %).
Results. The Gleason grading score (GS) was reported in all 91 cases. The
allocated GS ranged from 4 to 10 whereby 8 cases were graded as GS 4-5,
46 as GS 6, 27 as GS 7 and 10 as GS 7-10. Out of 45 cases with several positive biopsy samples, 38 were uniformly graded (84.4 %), 6 out of the 7
samples which were not uniformly graded were allocated a GS of 6 or 7
and 1 sample was graded as GS 6-9. In 64 cases (70.3 %) the conventional
3-stage WHO grading (n = 42) and the Helpap grading (n = 22) were additionally used. The WHO and Helpap grading scores were found to be
highly correlated with the GS grading scores and the UICC grading scores
derived from it (Chi²-test, p < 0.001), although surprising allocations were
selected in isolated cases.
Conclusions. The only serious deficits were that in three cases (3.3 %) no
information was supplied on the estimated spread of the tumor in the tu-

mor positive biopsies. Also a relatively large number of cases were assigned a GS 4 or GS 5 which is not recommended in the modified Gleason
grading. Furthermore, translation of the GS into the other grading forms
used revealed that the biological assessment of the GS showed clear differences between the various participating institutes. In conclusion, the findings of the pathologists as a rule incorporated all the parameters necessary for a therapy decision in accordance with the guidelines so that they
can be considered comprehensive and valid apart from a few exceptions.

P.SA-028
Immunohistochemical and molecular analysis of two
ovarian-epithelial-type tumours of the testis
T. Bürger*1, H.-U. Schildhaus1, J. Hansen2, R. Inniger2,
H.J. Radzun1, S. Schweyer3, P. Ströbel1, F. Bremmer1
1Institute of Pathology, University Medical Center, Goettingen,
Germany, 2Praxisgemeinschaft, pathology, Düsseldorf/Gummersbach,
Germany, 3Gemeinschaftspraxis Pathology, Starnberg, Germany

Background. Tumours of ovarian-epithelial type of the testis, including
serous borderline tumours, represent very rare entities. They are identical to the surface epithelial tumours of the ovary and appear in patients
from 14 to 68 years of age.
Methods. We describe two cases of a 46- and a 39-year old man with occasional findings of intratesticular neoformations of the left respectively
right testis. Under the assumption of a malignant testicular tumour, the
patients were subjected to inguinal orchiectomy.
Results. Histologically the tumours were identical to their ovarian counterparts: They showed a cystic configuration with a fibrous wall and irregular papillary structures lined by partially multistratified columnar cells
and areas of hobnail cells. Furthermore, mild cytological atypia with a
proliferative activity of below 5 % in the Ki67 staining could be observed;
mitoses could not be seen. Psammoma bodies could not be detected. Immunohistochemically the tumour cells displayed expression of pan-Cytokeratin AE3, progesterone receptor, Wilms’ tumour protein (WT1),
and membranous beta-catenin. Estrogen receptor was expressed in one
of the cases. Octamer-binding transcription factor-3/4 (Oct-3/4), calretinin, thrombomodulin and D2-40 were not expressed. Mutation testing of BRAF revealed a BRAF V600E mutation in one case, while testing
for KRAS mutations proved to be negative. Comparative genomic hybridization of one of the cases could not reveal any chromosomal aberrations.
Conclusions. The two cases of this rare tumour will be and discussed with
respect to the potential differential diagnosis.

P.SA-029
Whole Exome Sequencing of Matched Primary Prostate
Cancer and Lymph Node Metastases Shows Lymph Node
Specific Mutations in CCNE2, NWD1 and KTN1
M. Braun*, M. Deng, R. Menon, W. Vogel, D. Böhm, S. Perner
Institute of Pathology, University Hospital, Bonn, Germany
Background. Prostate cancer (PCa) usually disseminates to regional
lymph nodes before giving seed to distant metastasis. The underlying genetic mechanisms leading to spreading of the tumor, however, are poorly
understood. In particular, the genetic relationship between primary PCa
and its lymph node metastases is only partially elucidated. Hence, we generated and compared whole exome sequencing data of paired primary
PCa and lymph node metastases.
Methods. Specimens of 5 PCa patients with matched primary tumor,
lymph node metastasis and adjacent benign tissue have been subjected to
SOLiD 4 whole exome sequencing, with 100x coverage. Raw reads were
mapped using BFAST with default parameters. Reads with a PHREDscore under 30 and potential PCR duplicates were removed using SAM-

Tools. Realignment around INDELs was performed using GATK. Somatic variant calling was accomplished using Somatic Sniper. For validation
purposes, we used publicly available (The Cancer Genome Atlas, TCGA)
gene sequencing and expression data of primary PCa.
Results. Overall, number of somatic variants in matched primary PCA
and lymph node metastasis were within a comparable range, but mostly higher in lymph node metastases. Despite a similar number of mutations, overlapping alterations between the matched pairs were surprisingly low, ranging from 13 to 17 %. Interestingly, cell cycle regulator CCNE2, NWD1 (function unknown) and kinesin KTN1 were mutated in all
lymph node metastases, but none of the primary tumors. While CCNE2
is known to be amplified in approximately 5 % of primary PCa, mutations
have not been reported so far. Mutations in NWD1 or KTN1 in primary PCa have been noted, but are rare (< 1 %, TCGA). Notably, zinc finger
ZNF717 and microRNA MIR4273 were mutated in all analyzed primary
PCa and lymph node metastases.
Conclusions. Our results demonstrate that lymph node metastases show
a high genetic diversity in comparison to their seeding primary tumors.
Moreover, the substantial amount of genetic heterogeneity found between
different lymph node metastases reflects the variety of alterations that PCa
evolve during the metastatic process. Results further indicate that mutations in CCNE2, NWD1 and KTN1 might play a role in the metastatic cascade of PCa.

P.SA-030
MALDI-mass spectrometry imaging: a new promising
method to reveal the composition of amyloid deposits
W. Martin*1, A. Tholey2, S. Krüger1, H. Schmidt3, C. Röcken1
1Institute of Pathology, Christian-Albrechts-University,
Kiel, Germany, 2Christian-Albrechts-University, Institute of
Experimental Medicine, Kiel, Germany, 3University Hospital
Münster, Institute of Transplant Medicine, Münster, Germany

Background. Amyloid deposits always enclose several components of the
extracellular matrix, which are specifically enriched in the deposits. Their
role in amyloidogenesis is still poorly understood. Therefore, it is essential to investigate the composition of amyloid deposits.
Methods. Formalin-fixed and paraffin embedded liver tissue sections
containing AApoAI amyloid were analysed by MALDI-MS imaging after on-tissue tryptic digestion. Identification of tryptic peptides was carried out by MSMS experiments directly from the tissue sections. Peptide images obtained by MS imaging experiments were compared to reveal the co-localization with peptides belonging to apoAI. Immunohistochemistry was carried out on a large cohort of 125 cases including diverse
types of amyloid and several different histoanatomical locations to validate the findings. Positive stained areas were compared with the Congo
red- stained areas in order to determine the percentage coverage.
Results. Peptides at m/z 1314.682, 1422.661 and 1646.815 were unambiguously identified as tryptic peptides belonging to vitronectin. The corresponding peptide images displayed the same intensity pattern as peptides
originating from apoAI and therefore revealing its specific enrichment
and co-localization within AApoAI amyloid deposits. This result was confirmed by immunohistochemical analysis. Examining the validation cohort, anti-vitronectin staining was positive for all 125 cases in the amyloid area. The area covered by vitronectin varied not only with the different amyloid types but also within one type.
Conclusions. We demonstrated that MALDI-MS imaging can be used
as an independent analytical method to assist the investigation of amyloid deposits. Immunohistochemistry identified vitronectin as a common
component with varying amount, which led to the assumption that vitronectin might play a pathophysiological role in amyloidogenesis.
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Neutrophil released MRP-14 induces bone
degradation in infectious osteomyelitis
U. Dapunt1, T. Giese2, S. Maurer2, S. Stegmaier2,
B. Prior2, G. Hänsch2, M.M. Gaida*3
1Department of Orthopaedics, Ruprecht-Karls-

University, Heidelberg, Germany, 2Institute of Immunology,
Ruprecht-Karls-University, Heidelberg, Germany, 3Institute of
Pathology, Ruprecht-Karls-University, Heidelberg, Germany
Background. Implant-associated infections pose a severe problem in orthopedic surgery, since the diagnosis is often difficult and the treatment
is frequently complicated and prolonged. Aim of this study was to evaluate whether the pro-inflammatory cytokine MRP14 might offer a link
between the inflammatory response around the implant and subsequent
bone degradation.
Methods. White blood cells and serum were gained of patients with bacterial osteomyelitis, aseptic loosening, and of healthy volunteers and MRP14
expression was evaluated by QRT-PCR and ELISA. Human tissue biopsies from patients with infectious and aseptic prosthetic loosening were
analyzed by QRT-PCR and by immunohistochemistry for CD15, CD68,
Cathepsin K, MRP14. Neutrophils were co-incubated with biofilms of S.
aureus and S. epidermidis and MRP14 liberation was determined. Mononuclear cells were cultivated in the presence of MRP14 and the osteoclastogenic transcription factor Nfatc1 as well as the occurrence of functional differentiated osteoclasts was analyzed.
Results. MRP14 was prominently expressed in tissues of patients with
implant-associated infections and associated with a dense infiltrate of
neutrophils and macrophages. Moreover, significantly higher amounts
of MRP-14 were found in the peripheral blood of patients with infection. In addition, the presence bone-resorbing osteoclasts correlated with
the number of MRP-14 positive cells. In a series of in vitro experiments,
we were able to show that MRP-14 directly induces the differentiation of
CD14-positive monocytes to osteoclast.
Conclusions. In conclusion, MRP-14 plays a crucial role in the persistent
inflammatory response in implant-infections and is capable of directly
inducing osteoclast generation, which results in bone-degradation and
eventually implant loosening.

P.SA-032
Retrospective Analysis of vertebral biopsies
S. Scheil-Bertram*1, M. Richter2, H. Weigand3, P. Horn4, A. Fisseler-Eckhoff1
1Institute of Pathology and Cytology, Wiesbaden, Germany,
2St. Josefs-Hospital, Wiesbaden, Germany, 3RNS Radiology, Wiesbaden,

Germany, 4Dr. Horst Schmidt-Kliniken GmbH, HSK, Wiesbaden, Germany
Background. In osteoporosis vertebral fractures are frequently found. Radiographically vertebral fractures are 2.5-times more detectable than clinically. Women are more likely to be affected than men. Causes of pathological vertebral fracture are bone metastases or multiple myeloma/ plasmocytoma. If a vertebral fracture is suggested, conventional X-ray or other radiological techniques are tools of basic diagnostics in patients with osteoporosis (DVO guidelines 2014). The diagnosis of acute vertebral fractures might be difficult on the basis of radiological imaging techniques. In
these cases a bone biopsy might be helpful. In the current study, we analyzed spine bone biopsies retrospectively.
Methods. We analyzed 266 vertebral biopsies of the period between 2009
and 2013 (103 male; 163 female; median age at diagnosis: 71 years (range
21–92 years) by conventional staining methods including histochemistry
and immunohistochemistry.
Results. Benign biopsies were found more frequently in women (46
male, 110 female; median age at diagnosis 74 years; range 36–92 years).
In 25 % of cases we found bone metastasis of carcinomas, 9.4 % demon-
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strated plasmocytomas/myelomas or lymphomas. 62 % of the benign biopsies (n = 156) demonstrated morphological aspects of recurrent fractures and 42 % of these specimens showed morphological hints of osteopenia/ osteoporosis.
Conclusions. In the present retrospective study, we demonstrated that the
routine bone biopsy of vertebra is still a helpful tool in basic diagnostic for
difficult cases of vertebral fractures to decide between acute benign and
malignant vertebral body fractures.

P.SA-033
SLIM-Classification of cystic osteolysis after
total ankle replacement implants
S. Müller*1, M. Walther2, U. Szeimies3, V. Krenn1
1MVZ für Histologie, Zytologie und molekulare Diagnostik Trier,
Trier, Germany, 2Schön Klinik, Fußchirurgie. Sprunggelenkchirurgie,
München, Germany, 3Radiologie, München-Harlaching, Germany

Background. Periprosthetic lesions after total joint replacement are a wellknown problem which can be caused by different aetiological factors. The
extended classification of the synovia like interface membrane (SLIM) is
an enabled and reproducible method to clarify different aetilogical entities of endoprosthetical dysfunction. Cystic osteolysis is a clinically important and much discussed problem after total ankle replacement. To
get further aetiological information, we applied the SLIM-classification
to periprosthetical membranes after total ankle replacement to enable a
new subclassification.
Methods. We examined 159 cases of periprosthetical membranes, subdivided into an ankle group (n = 117) and non-ankle control-group (n = 42)
with the histopathological Consensus Classification. Therefore a particle
algorithm had been created which is based on 1) conventional transmitted light microscopy with a guide to sizing, shaping and coloring 2) polarization optical criteria and 3) enzyme-histochemical properties (Prussian
blue reaction). All cystic lesions of the ankle-population and 19 controlcases were examined by Ki67-Immunohistochemistry which was analyses manually and separated by Computer-based automation. In 20 cases
a detailed clinical-pathological correlation was enabled.
Results. The Consensual Classification of Synovia like Interface membrane (SLIM) fundamentally applies to periprosthetic membranes after
ankle replacement. Cystic lesions were evident in 39 ankle cases (33,3 %).
In these cases the activity of proliferation was over average in comparison
to non-ankle-cases. One important factor was the detection of CalciumPyrophosphate-Depositions (CPPD) in 27 ankle cases and one non-ankle-case. There was no particular association between cystic lesions and
CPPD-detection. In this specific localisation liberated Calcium-Pyrophosphate-Depositions (CPPD) may be seen as independent substrate of endoprothesis-dysfunction.
Conclusions. The Consensual Classification of Synovia like Interface
membrane (SLIM) fundamentally applies to periprosthetic membranes
after ankle replacement.
In this specific localisation liberated Calcium-Pyrophosphate-Depositions (CPPD) may be seen as independent substrate of endoprothesisdysfunction.

AG Molekularpathologie II
P.SA-034
Differential markers in the diagnosis of solitary fibrous
tumors: A study of 454 soft tissue tumors
M. Trautmann*1, S. Ouladan2, E. Orouji3, W. Hartmann1,
S. Huss1, R. Büttner2, E. Wardelmann1
1University Hospital of Muenster, Gerhard-Domagk Department
of Pathology, Muenster, Germany, 2Institute of Pathology,
University Hospital, Cologne, Germany, 3German Cancer Research
Center, DKFZ, Skin Cancer Unit, Heidelberg, Germany

Background. Solitary fibrous tumors (SFTs) are rare mesenchymal neoplasms, displaying a wide range of clinicopathological features. To some
extent, various characteristics can be present in histological mimics and
other mesenchymal tumors. Due to the current lack of consistent markers, the differential diagnosis of SFTs remains challenging and the clinical
course is difficult to predict. Recently, the chimeric gene fusion of NAB2
and STAT6 (both on chromosome 12q13) has been identified as recurrent cytogenetic alteration and molecular hallmark of SFTs. Furthermore,
it has been indicated that the specific NAB2 − STAT6 fusion leads to a nuclear relocation and accumulation of STAT6. Thus, nuclear STAT6 positivity has been proposed as a reliable and diagnostically relevant marker
for the differential diagnosis of SFTs. In addition, expression of ALDH1,
GRIA2 and IGF2 have been implicated as further prospects. Supportive
immunohistochemical markers such as CD34, CD99, BCL2 and LSD1
are commonly applied, although none is sufficiently sensitive or specific
enough. The aim of this study was to specify a consistent marker profile
for the reliable distinction of SFTs from histological mimics.
Methods. We investigated the expression of STAT6, NAB2, ALDH1,
GRIA2 and IGF2 in 454 comprehensive soft tissue tumors by immunohistochemistry (comprising FFPE tissue samples from 80 SFTs and 374
other mesenchymal tumors). The Duolink in situ proximity ligation assay
(PLA) was adopted to identify the recurrent NAB2-STAT6 fusion protein.
Results. STAT6 was expressed in all 80 SFT cases with a moderate-strong
nuclear staining pattern. In contrast, only 4/374 (1 %) non-SFT mesenchymal tumors showed a nuclear STAT6 staining intensity. Strong expression of NAB2 and IGF2 was identified in SFT and non-SFT cases. Positive
GRIA2 immunoreactivity was found in 64 % (SFT) and 8 % (non-SFT),
respectively. Expression of ALDH1 was moderate-strong in 76 % (SFT),
whereas only 2 non SFT lesions showed positive ALDH1 immunoreactivity. Moreover, the presence of NAB2 − STAT6 fusion proteins was indicated in 71/78 (91 %) SFT cases by PLA.
Conclusions. Expression of nuclear STAT6 and cytoplasmic ALDH1 are
the most sensitive and specific markers in the differential diagnosis of SFT.
Furthermore, application of Duolink in situ proximity ligation assay can
be helpful to detect the NAB2-STAT6 fusion protein. Regarding routine
clinical diagnostics, STAT6 immunohistochemistry is superior to be applied in fast and high throughput screenings on FFPE tissue.

P.SA-035
Assessment of classical and alternative telomere
lengthening pathways in uveal melanoma
B. Schneider*1, A. Zhivov2, A. Jünemann2, A. Erbersdobler1, A. Zimpfer1
1Institute of Pathology, University Hospital, Rostock, Germany, 2Department
of Ophthalmology, University of Rostock, Rostock, Germany

Background. Previously, only rare TERT mutations were found in choroidal melanoma suggesting alternative telomere lengthening mechanisms in
uveal melanoma (UM). Loss of ATRX and DAXX protein expression, two
proteins participating in chromatin remodelling, were previously linked
with mutations in ATRX and DAXX, a feature seen in the alternative telo-

mere lengthening pathway. We aimed to analyse ATRX and DAXX by
immunohistochemistry using tissue microarrays of 80 UMs. Additionally, TERT mutations were determined in a subset of uveal melanomas.
Methods. 80 UM of 46 male and 34 female patients (age range 34-92, median 66 years) were included in this study. ATRX and DAXX immunohistochemistry was performed and graded from 0 to 2 (no loss, partial
loss in > 10 %, total loss of protein expression). For TERT promoter mutation analysis, tumour cells of 13 cases were microdissected and Sanger
sequencing was performed, comprising the promoter region around the
hotspots at positions 1-124, 1-138/139 and 1-146, described for eye tumours in the Catalogue of somatic mutations in cancer (COSMIC; http://
cancer.sanger.ac.uk/cancergenome/projects/cosmic/).
Results. Partial and total loss of nuclear ATRX protein expression was
seen in 10/60 (16.7 %) and 33/60 (55.0 %) of UM cases, respectively. Partial and total loss of nuclear DAXX protein expression was found in 6/46
(13.1 %) and 23/46 (50 %) of UM cases. By Sanger sequencing, 2 of 13
(15.4 %) cases harboured a TERT mutation, among these a TERT mutation not described before. Technical problems encountered originated
from strong melanin pigmentation or poor DNA quality, but sequencing
results of the hotspot regions were available in all cases analyzed.
Conclusions. In contrast to previous studies, the frequency of TERT promoter mutations seems to be higher in UM, possibly due to the detection of yet undescribed mutations. However, in > 50 % of the cases a total loss of ATRX and/or DAXX is observable, indicating that the alternative telomere lengthening pathway is more important in UM than the
classical pathway.

P.SA-036
VisionArray® – a novel tool for the detection of HPV
C.E. Hoppenau*, T. Hugo, H.-U. Schildhaus
Department of Pathology, Georg-August-University, Goettingen, Germany
Background. The human papillomavirus (HPV) is a DNA tumor virus
that causes epithelial proliferation at cutaneous and mucosal surfaces. It
infects epithelial cells and causes a variety of lesions ranging from common warts/verrucas to cervical neoplasia and cancer. Until now the existence of more than 100 different types of the virus is known, from which
approximately 30 to 40 strains infect the human genital tract. Analyzing
virus infections, the clinical diagnostic splits these types up into the oncogenic or high-risk types that are associated with cervical, vulvar, vaginal anal cancers and into the non-oncogenic or low-risk types that are associated with genital warts. Therefore detecting the correct virus type is
on high impact for the patients. In routine diagnostic this detection is either performed by fragment length analysis sequencing or Chip hybridization. Based on the fact, that the DNA for multiplex PCR could contain
few copies of viral genome equivalents, it can be hard to identify correctly an infection.
Methods. VisionArray® is a new diagnostic tool to deal with these sensitivities of HPV detection. With detecting down to 10 genome equivalents,
the assay sensitivity is quite high. The Chip hybridization based assay includes 41 HPV-types and has a housekeeping gene for PCR control with
separate dots, visible on the Chip. The high-risk types of HPV (16, 18,
31, 33, 39, 45, 51, 52, 56, 58, 59, 66, 68a and 68b) were included as well as
the low-risk HPV types (6, 11, 34, 40, 42, 43, 44, 54, 61, 62, 69, 72, 73, 81
(CP8304), 83 (MM7), 84 (MM8), 90 and 91). Beside this extensive range,
furthermore the potential high-risk HPV types (53, 67, 70, 73, 82 (IS 39)
and 82 (MM4)) and finally the non-graded types (55 (subtype of HPV44)
and 57) are on the Chip. A great advantage of the assay is, that this high
coverage of HPV types could be detect on one Chip at once.
Results. For testing this new screening assay, 50 head and neck tumors
were tested with VisionArray® in comparison to other HPV-detection assays. With this cohort of tumors we could confirm both, the higher sensitivity as well as the detection of more HPV types, when using this nov-
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el assay in comparison to other assays. Furthermore VisionArray® is easy
to handle in the lab and application of the evaluation software is intuitive.
Conclusions. Finally it could be reasoned, that this assay might be a gain
for the methodological spectrum of solid HPV detection in routine diagnostic.

P.SA-038
The tumor-supporting role of oxidative and ER stress
tolerance: New lessons from fibroblasts and cancer cells
to understand tumor biology and chemoresistance
V. Venkataramani*1, T. Rumkamp1, V. Pape1, C. Kiecke1,
S. Küffer2, P. Ströbel2, L. Trümper1, G.G. Wulf1

P.SA-037
Comprehensive genomic analysis of a donor-derived, polyomavirus
associated, multifocal urothelial cancer after kidney transplantation

1Department of Hematology and Oncology, University Medical
Center, Goettingen, Germany, 2Department of Pathology,
Georg-August-University, Goettingen, Germany

D.C. Müller*1, M. Rämö1, 2, C. Wetterauer2, V. Perrina1, T. Vlajnic1,
C. Ruiz1, H.H. Hirsch3, B. Balitzki4, C.A. Rentsch2, L. Bubendorf1

Background. Conversely to untransformed cells, where deregulated cellular stress conditions drive the activation of death pathways, malignant
cells exploit oxidative milieu for its advantage. Therefore, resistance to oxidative stress appears to be a major mechanism of cancer initiation/propagation and chemoresistance. In this regard, we have identified a novel
role for the amyloid precursor protein (APP) in effectively modulating
the stress tolerance of cancer cells. We previously established that APP is
overexpressed in several solid and haematological cancer types and underlined the function in cell proliferation, colony formation and propagation
of cancer stem cells. Here, we show that downregulation of APP in cancer
cells and transformed fibroblasts result in a feed-forward loop with oxidative stress and its induction of endoplasmic reticulum stress (ER stress).
The resulting selective DNA damage response (DDR) impacts growth of
cancer cells/transformed fibroblasts and confers sensitization especially to
genotoxic chemotherapeutics agents.
Methods. Several cancer cell lines were engineered to harbor shRNA directed at APP. Murine embryonal fibroblasts (MEFs) from wild-type and
APP-/- mice were isolated and transformed with Ha-RasV12 via adenoviral transfer. Functional assays such as cell proliferation, colony forming
assays, RNA seq, and western blot as well as in ovo analysis via CAM-Assay were performed. Intracellular ROS and lipid peroxidation levels were
determined via DCFH-DA dye and BODIPY dye, respectively.
Results. Consistent with our hypothesis that APP modulates intracellular iron homeostasis, we show that loss-of-APP either in cancer cells or
APP-/- MEFs induces higher ROS and lipid peroxidation levels. Beside
oxidative stress, we provide direct genetic evidence that APP causes cell
death in a pathologically relevant form leading to ER stress inducing DNA
damage. Novel selective APP-Inhibitors also induced ROS and ER-stress
causing activation of DDR without inducing apoptosis or autophagy. By
dissecting the molecular hallmark events, we present evidence that lossof-APP suppresses tumorigenicity of transformed fibroblasts and reveal
that APP-induced alteration of the DNA damage-signaling effectively resensitize several cancer types to various cancer therapies, including DNA
damaging agents.
Conclusions. Here, we identify APP as regulator of oxidative and ER stress
selectively modulating DNA damage signaling representing an effective
drug target for enhanced cancer therapy.

1Institute of Pathology, University Hospital, Basel, Switzerland,
2Department of Urology, University Hospital, Basel, Switzerland,
3University of Basel, Department of Biomedicine, Basel, Switzerland,
4Institute for Legal Medicine, Forensic genetics, Basel, Switzerland

Background. We report on a 52 year old male smoker who was first diagnosed with usual urothelial carcinoma (UC) of the bladder (pTa, G3)
8 years after receiving a kidney graft from a 4 year old male donor. A recurrence after one year (pT1, G3) was followed by a SV-40 positive, micropapilliary, muscle-invasive UC another year later with involvement of
the graft kidney pelvis (pT3), the bladder (pT3a) and a pelvic lymph node
(LN) metastasis. The role of polyomavirus (PV) infection in the development of UC is controversial. The aim of this study was to investigate the
potential role of PV, the origin (donor or recipient) of and the clonal relationship between different cancer sites.
Methods. FFPE tumour specimens were analyzed morphologically and
cell nuclei were extracted from selected cancer tissues. The nuclei were
separated by DNA content based (ploidy) sorting using of the BD Influx
FACS. DNA from sorted aneuploid populations was subjected to whole
genome high resolution CGH microarrays. In addition, DNA was genotyped with the PowerPlex® ESI Kit commercial testing kit. Each run was
performed on an Applied Biosystems Genetic Analyser 3500 and analyzed
with the GeneMapper ID-X Software.
Results. All tumour samples were composed of a diploid and an aneuploid tumour cell population. These revealed shared as well as population-specific genomic aberrations. The previous non-muscle invasive UC
differed completely from each other and from the micropapillary bladder,
kidney and LN cancer tissues diagnosed in 2013. The three 2013 tumor
manifestations shared the same genomic profile, except of an acquired
amplification at 6p12.3 in the bladder tumour. DNA microsatellite analysis revealed that all 3 tumors diagnosed in 2013 originated from the kidney transplant donor.
Conclusions. We describe an aggressive UC that developed in a 4 years
old donor kidney 10 years after transplantation. Based on the clonal CGH
profiles we conclude that the primary tumour from the donor kidney was
the origin of both, the bladder manifestation and the LN metastasis. This
finding indicates a high transforming capacity of long-term immunosuppression combined with PV reactivation. In this case the malignant transformation was probably accelerated or even initiated by PV and to a lesser
extent by smoking derived carcinogens. Further studies will elucidate the
specific PV type and the role and biological implications of the genomic
insertion sites of PV in this patient.

P.SA-039
Fehlende N-Myristoylierung von Proteinen kann zur fokalen
segmentalen Glomerulosklerose (FSGS) führen.
S. Porubsky*1, 2, F. Rampoldi2, G. Federico2, C. Kuppe3, H.-J. Gröne2
1Institute of Pathology, University Medical Center, Mannheim,
Germany, 2Cellular and Molecular Pathology, German Cancer
Research Center, DKFZ, Heidelberg, Germany, 3Department
of Nephrology, RWTH University, Aachen, Germany

Background. N-myristoylation represents an evolutionary conserved protein modification through the attachment of a saturated C14-fatty acid
(myristic acid) and influences protein subcellular localization and function. Our aim was to elucidate the role of protein N-myristoylation for the
morphology and function of podocytes.
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Methods. We have constructed mice with floxed alleles of both enzymes,
which cover for the N-myristoylation activity in vertebrates, including
mice (Nmt1 and Nmt2). Podocyte-specific deletion was achieved by expressing Cre under the control of podocine promoter (PodCre). At day 1,
17, 35 and 70 after birth, morphological analysis (conventional and electron microscopy) and functional tests (urine and serum) were performed.
Results. Mice with podocyte-specific deletion of both Nmt1 and Nmt2
(PodCre/Nmt1flox/flox/Nmt2flox/flox) did not show proteinuria at day
1 after birth. However, starting at day 17, they developed a FSGS accompanied by an increasing proteinuria. At day 35, these changes progressed
to a diffuse segmental and global glomerulosclerosis with an overt nephrotic syndrome leading to death before day 70 in most of the PodCre/
Nmt1flox/flox/Nmt2flox/floxmice. Upon electron microscopy, podocytes
lacking NMT activity showed a fusion of foot processes. In contrast, the
glomerular scaring and proteinuria were significantly milder or absent in
mice lacking only Nmt1 or Nmt2 respectively. We could show that cytoskeleton-associated proteins such as MARCKS (myristoylated alaninerich C kinase substrate) need myristoylation activity for their function.
Conclusions. These results show that protein N-myristoylation is essential for a proper localization and function of proteins in podocytes. Investigations are currently done to determine which metabolic and immunologic diseases interfere with protein N-myristoylation in podocytes. We
propose that metabolic alterations may potentially initiate the most frequent form of FSGS, which is associated with degenerative and immune
complex diseases.

P.SA-040
Promoter methylation and gene expression of
caspase 8 facilitate the differentiation of thymoma
subtypes and thymic squamous cell carcinomas
A. Grass*1, D. Belharazem1, B. Schalke2, P. Ströbel3, A. Marx1
1Department of Pathology, Mannheim, Germany, 2Department

of Neurology, Regensburg, Germany, 3Institute of Pathology,
University Medical Center, Goettingen, Germany
Background. Gene promoter methylation of the pro-apoptotic protein caspase 8 is described in chronic diseases and neoplasms. The initiator caspase is a key molecule of the programmed cell death, which is regulated by
the interaction with death receptors and the cellular FLICE-like inhibitor
protein (c-FLIP) on protein level and methylation processes on DNA level.
Methylation analysis of caspase 8 in thymomas and thymic squamous
cell carcinomas (TSCC) could contribute to a better comprehension in respect of etiology and pathogenesis and it can be used for a specifically differentiation between the thymoma subtypes and TSCC.
Methods. Bisulfite treated whole tissue samples of 5 A-thymomas, 8 ABthymomas, 13 B2-thymomas, 13 B3- thymomas, 12 TSCC and 4 nonneoplastic thymus (NT) samples were investigated via methylation specific PCR (MSP).
The expression study was conducted by using qRT-PCR and western
blot. Immunohistochemical analyses of caspase 8 were performed in 7 Athymomas, 8 AB-thymomas, 10 B2-thymomas, 7 B3- thymomas, 10 TSCC
and 5 NT.
Results. The epigenetic analysis of the methylation patterns via the MSP
indicates a hemimethylation of NT and the prognostically favourable A
thymomas and AB thymomas. B2-thymomas, B3-thymomas and TSCC
exhibit a significant hypermethylation of the caspase 8 gene promoter.
The mRNA and protein expression of caspase 8 confirm the MSP Results.
Hypermethylation of B2 and B3 thymomas and TSCC correlates with
no or moderate staining. Hemimethylation of A thymomas, AB thymomas and NT reveals a strong staining character.
Conclusions. Hypermethylation of the caspase 8 gene promoter seems to
be associated with malignancy in thymomas and TSCC. The difference
of the methylation patterns and expression profiles between the different
tumor subtypes and the corresponding immunohistochemical character

can be applied for a more detailed detection of prognostically favourable
and unfavourable thymomas and TSCC. In summary, caspase 8 represents a new potential diagnostic marker and also a preferential factor for
thymic malignancy.

P.SA-041
Formalin-fixed, paraffin-embedded (FFPE) tissue epigenomics
using Infinium HumanMethylation450 BeadChip assays
T.C. de Ruijter1, J.P. de Hoon1, J. Slaats1, B. de Vries2, M.J. Janssen3, T. van Wezel4,
M.J. Aarts1, M. van Engeland2, V.C. Tjan-Heijnen1, L. Van Neste2, J. Veeck*1, 5
1Maastricht University, Division of Medical Oncology, Maastricht,
Netherlands, 2Maastricht University, Department of Pathology,
Maastricht, Netherlands, 3ServiceXS, Leiden, Netherlands, 4Leiden
University, Department of Pathology, Leiden, Netherlands,
5Institute of Pathology, RWTH University, Aachen, Germany

Background. Established platforms to analyze genome-wide DNA methylation patterns in clinical samples require high-quality DNA from freshfrozen (FF) tissue. However, most annotated clinical samples are available as formalin-fixed, paraffin-embedded (FFPE) tissue from pathological practice containing poor-quality DNA. To overcome this limitation
we evaluated a novel FFPE tissue-derived DNA restoration protocol (FFPEr) in combination with genome-wide Infinium HumanMethylation450
BeadChip assays (HM-450 K, Illumina).
Methods. Sixty-six DNA samples of colon mucosa (n = 9) and breast tumor (n = 11) were evaluated using HM-450 K, including matched FF, FFPE and FFPEr samples as well as technical replicates. To obtain FFPEr
samples, half of FFPE tissue-derived DNA was modified following the
Infinium DNA restoration protocol (Illumina). Bioinformatical analyses
assessed reproducibility, accuracy and robustness of array results with respect to sample origin and age. We validated obtained sites of differential
methylation by multiplexed nested methylation-specific PCR (nMSP) in
HM-450 K FFPE samples and in n = 24 independent FFPE tissues.
Results. Correlation of β-values between FFPEr replicates was high
(ρ = 0.993 (standard deviation (SD) ± 0.002)). Matched FF and FFPEr
sample correlation was also high (ρ = 0.959 (SD ± 0.018)) compared to
matched FF and FFPE samples (ρ = 0.805 (SD ± 0.103)). Probe detection
rate in FFPEr samples (98.37 % (SD ± 0.66)) was comparable to FF samples
(99.98 % (SD ± 0.019)) and substantially lower in FFPE samples (82.31 %
(SD ± 18.65)). Mean β-values were similar between matched FF and FFPEr samples but significantly lower in FFPE DNA (P = 0.02). Unsupervised hierarchical cluster analysis correctly grouped tissue origins, replicates, and matched FF/FFPEr but not matched FF/FFPE samples. Assay
robustness was not decreased in relation to sample archival age up to ten
years. Four out of five selected genes could be validated using nMSP in
both HM-450 K samples and independent tissues. The gene failing validation by nMSP (CMTM2) showed higher variation of CpG β-values in
primer binding sites.
Conclusions. After applying a DNA restoration protocol, Infinium HM450 K genome-wide assays provide robust, accurate and reproducible
methylation results with FFPE tissue-derived DNA. Importantly, differentially methylated genes could be validated using more sensitive techniques, altogether providing an experimental work-flow to genome-wide
discover and validate differential DNA methylation in archived clinical
FFPE samples.
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P.SA-042
Molecular and immunohistochemical characterization
of historical long-term preserved formalin fixed
tissues from different human organs
M. Hühns*, P. Röpenack, A. Erbersdobler
Institute of Pathology, University Hospital, Rostock, Germany
Background. The Pathologic-Anatomical Collection of the University of
Rostock was established in the second half of the 19th century. Most objects are wet preparations of common infectious and neoplastic diseases
being up to 100 years old. The question arose whether these wet preparations are suitable to answer epidemiological issues by using modern technologies like DNA analysis and immunohistochemistry.
Methods. Tissue samples were obtained from 40 wet preparations of different organs with regard to their fixation date (1902-1964). We established
a DNA isolation protocol for these specimens. Mutation analysis of 19 tumor diseases (colon and bronchial carcinoma and melanoma) of KRAS
(exon 2-3), EGFR (exon 18-21) and BRAF (exon 15) were investigated
by Sanger sequencing according to the tumor entity. Six specimens were
chosen to be analyzed by immunohistochemistry. From 21 specimens labelled as either tuberculosis or possible HPV-associated tumor (tumor of
the oral cavity and genitals) DNA was used for analysis of different mycobacteria species or HPV subtypes by LCD-Array Kit (Chipron, Germany).
Results. DNA isolation and sequence-specific PCR was possible in 38/40
(95 %) specimens. In one colon carcinoma the KRAS G12D and in two
melanomas the BRAF V600E mutation was found. In 7/8 (87.5 %) tumor
specimens the HPV subtype 16 was detected and in 13/13 (100 %) tuberculosis specimens different mycobacteria stems were found. Immunohistochemical staining was positive for vimentin in 2/2 specimens (100 %),
for cytokeratin AE1/AE3 in 3/4 specimens (75 %) and for GFAP in 1/1
specimen. No immunoreaction was seen for TTF-1 (four specimens tested) and for CD56 (one specimen tested).
Conclusions. Taken together, not only isolation of DNA, but also Sangersequencing was successful from these specimens. Additionally, in six specimens immunohistochemistry was also possible. In over 50 years old wet
preparations DNA from mycobacteria and HPV could be detected. Therefore, we assume that these old preparations are suitable for further epidemiological research. Our results open up new possibilities for future gene
studies. University and museum collections are heavily under-utilised in
modern research although they provide an inestimable volume of information. Hence, valuable findings about pathogenesis and epidemiology of
cancer and infection diseases could be acquired by pathologic assessment
of wet preparations of different collections worldwide.

P.SA-043
Low cost, simple, but nonetheless precise technique to
microdissect cores from tissue microarray slides for PCR using
tesafilm® and a biopsy punch with a plunger system
U.F. Vogel*
Institute of Pathology, University Hospital, EberhardKarls-University, Tuebingen, Germany
Background. Tissue microarrays (TMAs) are a powerful tool especially in
translational research in pathology. Besides immunohistochemistry sections of the TMAs can also be used for polymerase chain reaction (PCR)
or reverse transcriptase PCR (RT-PCR) examinations. To extract the tissue from the TMA sections, the cores can be scraped off the slide with
a sharp blade (e.g. surgical disposable scalpels or short self-made blades
from microtome blades) and transferred to Eppendorf tubes for further
processing. In case of paraffinized tissue sections the slides will be deparaffinized before the scrape procedure. A disadvantage of this technique
is the sometimes difficult transport of the small, very light scraped tissue
into the Eppendorf tube for further processing due to electrostatic effects
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by which the tissue will jump off the blade. Furthermore, scraping of tissue may be prone to contamination.
Methods. 5 μm thick sections of a paraffin TMA filled with synovial sarcomas (diameter of the cores: 1.0 mm) were mounted on glass slides and
deparaffinized using xylene. After a 100 % ethanol step the slides were
dried at room temperature. Then a commercially available, conventional tesafilm® was mounted on the top of the sections. A regular disposable
microtome blade was cut to 2 cm in length using a band saw equipped
with a diamond blade. With the shortened blade fixed in a pliers the tesafilm® and the cores were detached from the glass slide and transferred to
a black paper sheet with the cores opposite to the paper surface. The cores
were punched out together with the tesafilm® backbone using a disposable
biopsy punch 1 mm in diameter with a plunger system and transferred
to Eppendorf tubes. After digestion with proteinase K RT-PCR was performed to detect the SYT-SSX fusion transcripts.
Results. The procedure of scraping the cores-tesafilm®-sandwich from the
slide is easy to perform. Furthermore punching out the cores of the tesafilm® backbone and the transfer of the punched cores to the Eppendorf
tube is not difficult. Even one core 1 mm in diameter is enough to get a
strong band of the PCR product in the agar gel.
Conclusions. The use of tesafilm® as a backbone for deparaffinized TMA
sections is an appropriate technique to retrieve cores for PCR/RT-PCR examinations with the advantage of a simple core handling and a reduced
risk for contamination.

P.SA-044
Evaluation of bio-fabricated 3D hydrogels for
studying the behavior of HCT116 tumor cells
J. Ivanovska*1, T. Zehnder2, P. Lennert1, S. Blob2, B. Sarker2,
A. Boccaccini2, A. Hartmann1, R. Detsch2, R. Schneider-Stock1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2FAU Erlangen-Nürnberg, Institute of Biomaterials, Department
of Materials Science and Engineering, Erlangen, Germany

Background. Hydrogels are an important class of biomaterials for cancer research. Among the naturally occurring biopolymers, alginate and
gelatin are promising hydrogels for three dimensional plotting (Biofabrication). For studying the development of the three dimensional cell culture models, cell spreading and proliferation inside hydrogels represents
a major challenge.
Therefore, we aimed to establish a cell loaded system that can also mimic the structural architecture, composition and biological functions of
the extracellular matrix (ECM). In a next step, we investigated cell behavior of colon cancer cells in the pure alginate and covalently cross-linked
alginate-gelatin (AlGel) matrices.
Methods. HCT116 colon cancer cel ×s were ×e-suspended at a density
of 1.5& 106 and 5& 106 cells/ml into a 1.8wt/vol. alginate and an AlGel
hydrogel solution. Afterwards the two suspensions were plotted layer by
layer allowing formation of a three dimensional hydrogel structure and
subsequently 0.1 M CaCl2 solution was added to conduct ionic gelation.
The cell loaded hydrogels were cultured in DMEM medium at 37 °C, 5 %
CO2 for 8 and 11 days.
Results. Our results indicated that after 8 days of incubation, cells embedded in the AlGel matrix showed higher proliferation and enhanced cellular networks through the material in comparison to pure alginate. Furthermore, we have analysed mRNA expression of alpha and ß-integrins of
cells cultured inside and outside of the matrix. RT-qPCR analysis showed
that expression of integrin subunits deferred based on the cell focal adhesion characteristics. Western Blot analysis showed that tumor cells proliferate, interact and migrate like epithelial cells. Thus, AlGel matrix seems
to simulate physiological behavior like in the tumor micro-environment.
Conclusions. Using biofabrication technique we are able to build 3D structures that closely reflect the cell-microenvironment mimicking the ECM

with precise control of microarchitecture and mechanical properties. They
are suitable for drug testing or selection of aggressive subpopulations.

P.SA-045
Ex-vivo crypt-derived organoids as a suitable tool for drug testing
S. Steinmann*1, K. Hübner1, P. Lennert1, C. Becker2, C. Günther2,
K. Erlenbach-Wünsch1, R. Schneider-Stock1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2FAU Erlangen-Nürnberg, Department of Medicine 1, Erlangen, Germany

Background. The intestinal epithelium is structured into crypts and villi
that provide an enlargement of the absorptive and secretive surface. The
high turn-over of the intestinal epithelium is compensated by stem cells
residing in the bottom of the crypts. These stem cells, the so-called crypt
base columnar cells, provide a stem cell niche for the maintenance of the
self-renewal capacity. The stem cells proliferate and eventually differentiate into mature epithelial cells. These differentiated cells have the potential to migrate towards the villi tip, fulfill their function and maintain the
villi architecture. In our technical report we aimed to study the suitability
of ex vivo crypt organoids for drug testing.
Methods. We demonstrate the isolation, preparation and cultivation of
crypt-derived organoids from the small intestine. The number and quality of the crypts was evaluated by light microscopy. This model was further
used to study the cytotoxic effects of different drugs (5-FU, Thymoquinone, SAHA). Effects on apoptosis and proliferation were studied by immunohistochemistry and confocal laser microscopy. In addition, different gene-deficient mice: C57BL/6 J wild-type, p21 -/-, p53 -/- and DAPK
-/- were analyzed and crypts were prepared from mice with conditional
knockout in the intestinal epithelium only.
Results. After isolating crypts we let them grow in matrigel. They showed
the first signs of crypt outgrowth after 48 h. Organoids with multicellular three-dimensional crypt-villus like structures were visible after 5 days
of culture. They differed in structure, morphology, size, and proliferation
capacity dependent on their genotype. Drug treatment was accompanied
by different damage of epithelial structures. Using different cell viability
assays and apoptosis stainings the cytotoxicity of 5-FU and Thymoquinone were studied.
Conclusions. Providing essential features of their respective organ, organoids may serve as a new surrogate system with high physiological relevance. Therefore, they constitute an adequate tool for drug screening and
for further determination of specific gene defects in the respective cells
and compartments.

AG Gynäko- & Mammapathologie &
Kinder- & Fetalpathologie Poster
P.SA-046
Reactivation of HPV and development of HPV induced squamous
intraepithelial lesions in patients with vulvar lichen planus
S. Regauer*1, B. Eberz2, O. Reich3
1Institute of Pathology, Medical University, Graz, Austria, 2Gynäkologische

Praxis, Mürzzuschlag, Austria, 3Department of Gynecology, Graz, Austria
Background. Vulvar carcinomas develop either through transforming
HPV-high-risk infections or independently of HPV. HPV-negative SCCs
are often associated with lichen planus (LP), a chronic T-lymphocyte-mediated immune disease. These pathways are typically mutually exclusive.
We report about women with vulvo-vaginal LP who developed HPV-induced squamous intraepithelial lesions (SIL) within their LP lesions, and
highlight the clinical and histological diagnostic difficulties.

Methods. 8 women (median age 56 years)with vulvar LP, HPV-negative
PAP smears and no previous history of cervical and vulvar SIL, who were
in regular 6-12 months gynecological follow-up presented with a newly developed SIL. Formalin-fixed tissues were evaluated immunohistochemically with antibody to p16ink4a and were HPV-genotyped. All patients underwent a detailed medical history and immunological screening.
Results. 4 women with papular LP and 4 with erosive LP presented with
HPV-16 positive high-grade-SIL (7) and low-grade SIL (1). Clinically,
none of the SIL were suspected. They were biopsied to rule out differentiated VIN or hypertrophic LP. 6/8 patients used local high potency
corticosteroids and 6/8 patients had a concomitant immune suppression
(autoimmune hepatitis with systemic cortisone therapy (1), T-suppressor lymphocyte deficits (3) and severe Vit.D deficiency (2)). Patients with
erosive LP reported no sexual contact within > 10 years. SIL was controlled by imiquimod (4) and laser therapy (2); one woman has persistent
SIL since 6 years despite imiquimod, cidovir, laser and surgical therapies.
One woman with erosive LP had a resection for persistent H-SIL after 18
months and another with erosive LP had a skinning vulvectomy for extensive HSIL clinically impossible to be distinguished unequivocally from
erosive LP. 7/8 women are free of SIL and negative for HPV.
Conclusions. Patients with the LP, particularly erosive LP, may develop
rapidly HPV-induced SIL in the Background of local and systemic immune deficiencies. In 50 % of patients this may have been the result of
a recent infection. In 4 patients, a reactivation of “latent” or “dormant”
HPV together with a local/systemic immune insufficiency is a likely explanation. A biopsy can assist in correct etiologic classification and adequate therapy decisions. Furthermore, extent of SIL is difficult to evaluate on clinical grounds alone in erosive LP. Immunohistochemical demonstration of p16ink4a overexpression is helpful in correctly classifying an
HPV-induced H-SIL.

P.SA-047
Metastases to the Fallopian Tube Mucosa: Potential Diagnostic
Pitfall of Serous Tubal Intraepithelial Carcinoma: Report of 4 cases
A.K. Höhn*1, G. Teichmann2, R. Robel3, I. Karbe4, L.-C. Horn1
1Institute of Pathology, Division of Breast, Urogenital and Perinatal
Pathology, Leipzig, Germany, 2Helios Vogtland Hospital Plauen,
Department of Obstetrics and Gynecology, Plauen, Germany,
3Leipzig Country Hospital, Department of Obstetrics and Gynecology,
Borna, Germany, 4Martin-Luther-Universität, Department of
Obstetrics and Gynecology, Halle an der Saale, Germany

Background. Fallopain tube, especially its fibriated end, has become focus of research in the pathogenesis of high-grade (HG-SPC) and lowgrade (LG-SPC) serous pelvic cancer. Intramucosal spread of extra-tubal and extra-ovarian malignancies may mimic serous tubal intraepithelial carcinoma (STIC).
Methods. Here we report four consecutive cases with intramucosal spread
of uterine cancers to the Fallopian tubal mucosa.
Results. Two cases represented with well differentiated endometrioid endometrial adenocarcinoma with myometrial invasion of 33 % and 80 %.
One cases presented with a mixed clear cell and serous endometrial carcinoma and myometrial invasion of 85 %. The fourth case presented with
endometrioid adenocarcinoma of the uterine cervix and parametrial involvement. All cases showed tumor tissue within the lumen of the Fallopian tube and mucosal involvement. In all cases mucosal involvement represented the only detectable adnexal involvement by the endometrial and
cervical adenocarcinoma.
Conclusions. Mucosal involvement of the Fallopian tube is an uncommon form of adnexal involvement by endometrial and cervical adenocarcinomas. Pathogenetically it represents a transtubal spread by the tumor with secondary mucosal implantation in those cases and may represent the only focus of adnexal spread. Recently it has been reported that
mucosal involvement of the Fallopian tube may also occur in nongyne-
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cologic tumors. Mucosal involvement of the Fallopian tube must be histologically and immunohistochemically separated from STIC and mucinous metaplasia.

P.SA-048
Proliferative activity (MIB-1), expression of PAX-8 and
calretinin within Fallopian tubal mucosa in correlation to
chronic/acute salpingitis- impact on pelvic serous cancer
L.-C. Horn*1, B. Hentschel2, J. Einenkel3, A.K. Höhn1
1Institute of Pathology, Division of Breast, Urogenital and Perinatal
Pathology, Leipzig, Germany, 2Institute for Medical Informatics,
Statistics and Epidemiology, University of Leipzig, Leipzig, Germany,
3Department of Obstetrics and Gynecology, Leipzig, Germany

Background. Previous studies have been reported that the occurrence of
pelvic endosalpingiosis may be associated with chronic inflammation. Additionally, candidate precursor lesions of (low grade) serous pelvic cancer, i.e. slapingoliths and papillary tubal hyperplasia (PTH) may be coexistent with chronic salpingitis.
Methods. 54 consecutive cases of Fallopian tubes were examined immunohistochemically with antibodies for PAX-8 and calretinin and MIB-1.
The frequency of positive stained cells/nuclei were evaluated semiquantitatively, regardless of staining intensity and correlated to presence or absence of inflammatory change. Immunohistochemically, PAX-8 a Müllerian marker, is expressed in Fallopian tube epithelium, whereas calretinin,
a mesothelial marker, is not. To test the hypothesis that inflammation increases proliferative activity of tubal epithelium and may induce an immunophenotypical switch from Müllerian into a mesothelial phenotype,
Fallopian tubal epithelium was examined immunohistochemically.
Results. The median age was 45 years (range 24– 83 years). 16 cases (29.6 %) represented inflammatory change of the tubal mucosa. Cases without inflammatory change showed a median proliferative activity
of 2 % (range 0– 20 %) and cases with inflammation 1 % (range 1– 15 %;
p = 0.4). All cases showed a strong and diffuse PAX-8 staining. Using a cutoff of 20 %, there were more cases in the > 20 % group showing inflammatory change of the Fallopian tubal mucosa (37.5 % vs. 26.3 %; p = 0.517).
Conclusions. The present analysis suggest that acute/chronic inflammation causes no increase of proliferative activity of Fallopian tubal mucosa.
There is no complete switch of the immunophenotype from Müllerian to
mesothelial phenotype. But, in chronic inflammation may induce the expression of mesothelial markers (i.e. calretinin) within the Fallopian tube.
But, its significance is speculative at time.

P.SA-049
Frequency of papillary tubal hyperplasia, salpingoliths and the
transition from cystadenoma to borderline ovarian tumors (BOT):
A systematic analysis of BOT with different histologic subtypes
A.K. Höhn*1, K. Angermann1, B. Hentschel2, J. Einenkel3, L.-C. Horn1
1Institute of Pathology, Division of Breast, Urogenital and Perinatal

Pathology, Leipzig, Germany, 2Institute for Medical Informatics,
Statistics and Epidemiology, University of Leipzig, Leipzig, Germany,
3Department of Obstetrics and Gynecology, Leipzig, Germany
Background. Low-grade ovarian carcinomas (Type I tumors), are postulated to develop via a stepwise progression from a benign cystadenoma via borderline ovarian tumors (BOT) into invasive lesion (adenoma
to carcinoma sequence). More recently it has been suggested that papillary tubal hyperplasia (PTH) and salpingoliths represent precursor/indicator lesions for BOT.
Methods. To evaluate the frequency of adenoma to carcinoma sequence,
the presence of PTH and salpingoliths were-valuated in 74 consecutive
cases of BOT with different histologic subtypes.
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Results. The majority of cases represented serous-BOT (59.5 %), followed by mucinous BOT (25.7 %), other histologic types were rare. 86.5 %
showed an adenoma-carcinoma sequence, which was seen in all mucinous
BOT but was missed in 15.9 % of serous BOT. Two cases had salpingoliths
without associated PTH. PTH was seen in four out of the 74 (5.4 %) cases
and was exclusively associated with serous histology.
Conclusions. The vast majority of BOT represent a transition from benign
cystadenoma to BOT in cases with mucinous and serous histology. PTH
may represent a distinct lesion which is associated in the development of
s-BOT/low-grade serous ovarian cancer. But, PTH is not seen in all cases
of BOT, especially in cases with non-serous histology.

P.SA-050
Tubular metaplasia in endometrial samples of patients
presenting dysmenorrhea or menorrhagia
R. Weggen*, A. Cassataro, R. Knüchel, T. Braunschweig
Institute of Pathology, RWTH University, Aachen, Germany
Background. Tubular metaplasia of the endometrium is a phenomenon
described in post menopausal women. It is not yet described well and specifically in respect to age, menopausal status or dysfunction as menorrhagia or dysmenorrhea. Tubular endometrial metaplasia is described by ciliated epithelia in part of the cases and positive staining for p16, a protein
crucial for cell cycle regulation. According to literature, positivity for p16
is empirically set and lacks confirming data. This study focused on samples of patients of different age presenting dysmenorrhea or menorrhagia and a control Group of age matched samples with none of the above
diagnoses.
Methods. We collected 150 endometrial samples (curettages) of women suffering of dysmenorrhea or menorrhagia, age 20-70. As controls,
we collected 10 oviduct samples and 50 uterus samples of patients showing none of the both conditions. Immunochemistry was performed on
full sections using anti p16 antibody (Santa Cruz) and DAB staining kit
(DAKO). Stained slides were read, scored by amount of stained cells (% of
glandular circumference) and intensity. Selected samples were additionally stained using anti Ciliated, anti Dynein and anti alpha-Tubulin (abcam) using the same staining kit.
Results. Samples were categorized in 5 age groups (20-70; 10y steps).
Strongest stains and amount of stained glandular structures could be
found between 40 and 50 and between 50 and 60 with significant differences to the other age groups. Age 30-40 showed 20 % less positive cases,
age 60-70 45 % less. Lowest staining results showed age group 20-30 with
3 positive cases out of 30. Within all age groups, the additional three antibodies could confirm tubular metaplasia by stained ciliated cells, even in
cells with no certain signs of cilia. Anti Dynein showed best contrast and
specificity with distinct pattern of apical polar region.
Conclusions. With this study, we could confirm that p16 is a good equivalent marker for tubular endometrial metaplasia by 3 additional marker proteins of tubular metaplasia. It could be demonstrated that tubular
metaplasia is not only a change to endometrial glands of postmenopausal
women but is also presents in younger women. Our data suggest that tubular metaplasia in endometrium is rather a normal condition in a lower
percentage of premenopausal women and rise in postmenopausal women due to higher proliferation and lack of menses. Dysmenorrhea or menorrhagia could not be found to be significantly linked to tubular metaplasia among all age groups.

P.SA-051
SMARCA4-Deficient Undifferentiated Rhabdoid
Component as a Novel Pathway of Dedifferentiation
in Uterine Endometrioid Adenocarcinoma
J. Strehl*1, D. Wachter1, J. Fiedler2, E. Heimerl2, A. Hartmann1, A. Agaimy1
1FAU Erlangen-Nürnberg, Institute of Pathology, Erlangen, Germany,
2Forchheim Clinic, Gynecology and Obstetrics, Forchheim, Germany

Background. The involvement of different components of the SWI/SNF
chromatin remodelling complex in the initiation and progression of different cancer types has been the focus of several recent seminal studies. In addition to the wide range of SMARCB1 (INI1) involvement in
several well characterized pediatric and adult malignant rhabdoid neoplasms, SMARCA4 (BRG1) loss is emerging as an alternative mechanism of pathogenesis/progression in rhabdoid neoplasms having intact
SMARCB1 expression. In the female genital tract, to date, only ovarian
small cell carcinoma of hypercalcemic type has been recently shown to
harbor recurring biallelic inactivation of SMARCA4 in majority of cases.
Methods. A 78 year old woman with a history of uterine leiomyomas
presented with postmenopausal bleeding under anticoagulative therapy
with xarelto. Histological examination of the fractional curettage showed
a poorly differentiated endometrioid Adenocarcinoma of the uterine corpus with a striking anaplastic rhabdoid morphology in approx. 30 % of
the tumor.
Results. The rhabdoid component showed intact SMARCB1 expression by immunohistochemistry which led us to further test the tumor
for SMARCA4 expression. The latter showed complete loss in the rhabdoid component but intact expression in the poorly differentiated endometrioid component. We performed SMARCA4 immunohistochemistry
on 25 additional cases of uterine poorly differentiated endometrioid adenocarcinomas. Though a heterogeneous expression of SMARCA4 could
be observed in some cases, especially in the vicinity of tumor necrosis, we
couldn’t identify any further cases with a complete loss of SMARCA4.
Conclusions. To our knowledge, this is the first description of a SMARCA4-deficient composite carcinoma of the uterine corpus. Restriction of
the SMARCA4 loss to the rhabdoid component points to a secondary
event occurring during tumor progression possibly related to acquired
SMARCA4 mutations. Further studies on a larger collective are needed
to characterize this entity further.

P.SA-052
SMARCA4 immunohistochemistry: A valuable
diagnostic tool for identification of small cell
carcinoma of the ovary, hypercalcemic type
A. Abbas*1, D.L. Wachter1, F. Thiel2, A. Hartmann1, M. Fukunaga3
1Institute of Pathology, Friedrich-Alexander-University,
Erlangen-Nuremberg, Germany, 2Deartment of Obstetrics and Gynecology,
Friedrich-Alexander-University, Erlangen-Nuremberg, Germany, 3Jikei
University Scholl of Medicine, Department of Pathology, Tokyo, Japan

Background. The involvement of different components of the SWI/SNF
chromatin remodelling complex in the initiation and progression of different cancer types is still emerging. SMARCB1 (INI1) involvement in
several rhabdoid and non-rhabdoid pediatric and adult malignant neoplasms has been increasingly recognized. In addition, SMARCA4 (BRG1),
another member of the SWI/SNF complex has been recently shown to be
a key molecular event in the majority of cases of small cell carcinoma of
ovary, hypercalcemic type and as an alternative mechanism in a minority of pediatric atypical teratoid/rhabdoid tumors (AT/RTs) with intact
SMARCB1 expression.
Methods. The patients were 34, 34 and 37 years old at the time of first diagnosis. Symptoms were mainly abdominal pain and mass. Two patients
were normocalcemic and one had slightly elevated postoperative serum

calcium but preoperative calcium values were not available from this patient. All patients received radical surgery (total hysterectomy and salpingo-oophorectomy) and lymph node dissection. Two developed repeated abdominal recurrences/metastases and died of disease 4 months and 1
year later. One patient was alive without disease 17 months after surgery
and radiochemotherapy.
Results. Histologically, two cases represented the so-called large (rhabdoid) cell variant and were closely similar to proximal-type epithelioid
sarcoma and malignant rhabdoid tumors. The third case showed monotonous small to medium sized undifferentiated basaloid cells (classical variant). No glandular component was seen in any of the cases. Immunohistochemistry showed strong coexpression of vimentin and pancytokeratin
with limited expression of CK7 in a few tumor cells. WT1 was focally expressed in the large cell variant. All three cases showed intact SMARCB1
expression but complete SMARCA4 loss.
Conclusions. Immunohistochemistry using specific antibodies developed
against the different components of the SWI/SNF complex is currently emerging as highly useful diagnostic tool in surgical pathology. In this
setting, SMARCA4 immunohistochemistry proved highly specific and
valuable in identifying the rare and highly aggressive small cell carcinoma
of ovary, hypercalcemic type. Distinguishing this highly lethal neoplasm
from other poorly differentiated/undifferentiated ovarian cancers is mandatory in the light of increasingly available aggressive chemotherapeutic
regimens and would allow better characterization of this entity, for which
targeted molecular therapy is still lacking.

P.SA-053
Male breast cancer: Retrospective evaluation of steroidal (ER,
PR, AR, GPER) and non-steroidal hormone receptors (TR, VDR,
RXR and PPAR-gamma) as well as Her2/neu and PARP1
E. Schmoeckel*1, M. Breidenbach1, N. Ditsch2, U. Jeschke2, T. Kirchner1, D. Mayr1
1Institute of Pathology, Ludwig-Maximilians-University,

Munich, Germany, 2Department of Obstetrics and Gynecology,
Ludwig-Maximilians-University, Munich, Germany
Background. Male breast cancer (MBC) is a rare disease accounting for
less than 1 % of all cases of breast cancer. Whereas breast cancer in women is well investigated relatively little is known about the male counterpart, although outcome is worse. Looking for differences in MBC comparable to females we analyzed steroidal (ER, PR, GPER, AR) and nonsteroidal hormone receptors (Thyroid hormone-receptor TR, Vitamin D
hormone-receptor VDR, Retinoid X-receptor RXR and Peroxisome proliferator activated receptor-gamma PPAR-gamma) as well as Her2/neu
and Poly[ADP-ribose] polymerase1 PARP1.
Methods. This study is composed of 48 cases of male breast cancer, 40
cases of no specific type, 3 papillary carcinomas, 2 invasive-lobular carcinomas, 1 mucinous carcinoma and 2 non-invasive-ductal carcinomas.
All patients were treated similar to females. In 5 cases BRCA1/2 mutation was negative, in the other cases unknown. Formalin-fixed and paraffin-embedded material was immunohistochemically stained for ER, PR,
Her2/neu, PARP1, GPER and AR (inclusive fluorescence-in situ-hybridisation). Staining for TR, VDR, RXR, PPAR-gamma is in progress. Correlation to each other and to survival was performed.
Results. Survival data were available in 87.5 %. Eight patients (66 %) died
in cause of cancer. Regarding ER, PR, GPER and AR MBCs showed a
strong expression (85 %, 45 %, 91.7 % and 81.3 %). No case was AR-gene
amplificated. 10.4 % were Her2/neu positive. A strong PARP1 expression
was seen in 58.3 %. The analyses of TR, VDR, RXR, PPAR-gamma is not
completed by now. Regarding the 8 dead patients all cases were of NSTsubtype, minimum pT2 and G2. They showed no difference in expression
of ER, AR and GPER but of weaker PR and higher PARP1. Her2/neu was
positive in 33.3 % (6.6 % in the comparison group).
Conclusions. Besides the known unfavourable prognostic-factors like Tstage and grading, in MBCs a weaker PR-expression, a higher PARP1-ex-
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pression and/or Her2/neu amplification is associated with a worse outcome. In contrast to females ER-expression is of minor relevance. AR-expression and/or amplification do not correlate with survival. Looking forward to the outstanding results of TR, VDR, RXR, PPAR-gamma perhaps
further information to both tumorigenesis and prognosis will be find out.

P.SA-055
MicroRNAs in the progression from ductal
carcinoma in situ to invasive breast cancer
H. Bartsch*1, S. Schultz2, S. Kahlert3, K. Petat-Dutter1, M. Bonin4, U. Vogel5,
R. Wuerstlein3, 6, N. Harbeck3, 6, T. Fehm2, H. Neubauer2, K. Sotlar1
1Institute of Pathology, Ludwig-Maximilians-University, Munich,

P.SA-054
WSG-BCIST- prospective clinical outcome-based observational
study for the NanoString Technologies Prosigna test
H. Bartsch*1, N. Harbeck2, 3, R. Wuerstlein2, 3, H. Daniel1,
B. Otremba4, O. Gluz3, 5, R. Kates3, I. Witzel6, C. Schindlbeck7,
W. Janni8, C. Schem9, H. Tesch10, K. Sotlar1, E. Pelz11
1Institute of Pathology, Ludwig-Maximilians-University, Munich,

Germany, 2Ludwig-Maximilians-University, Department of Obstetrics
and Gynaecology, Munich, Germany, 3West German Study Group,
Mönchengladbach, Germany, 4Oncologic Practice Oldenburg/ Delmenhorst,
Oldenburg, Germany, 5Ev. Bethesda Hospital, Breast Center Niederrhein,
Mönchengladbach, Germany, 6University Medical Center Hamburg
Eppendorf, Hamburg, Germany, 7Clinics Traunstein, Women Clinics,
Traunstein, Germany, 8Women Clinics, University Hospital, Ulm, Germany,
9Women Clinics, University Clinics Kiel, Kiel, Germany, 10Oncologic
Practice, Frankfurt, Germany, 11Pathology Viersen, Viersen, Germany
Background. The WSG-BCIST multicenter (n = 11) prospective decision impact study examined for the first time whether the Prosigna® test
influences physician and patient adjuvant treatment selection over and
above currently used prognostic factors in the German healthcare environment. Prosigna® is a standardized test measuring the expression levels of 50 classifier genes in formalin-fixed, paraffin-embedded tissue samples. It provides a subtype classification based on the fundamental biology of individual patient’s tumor (intrinsic subtyping), as well as a prognostic score (risk of recurrence (ROR) score) predicting the probability
of cancer recurrence over 10 years. On the basis of the ROR score, tumor
size and nodal status, patients are grouped as being at low-, intermediate-, or high-risk for distant recurrences within 10 years. For quality control of the Prosigna® results, tests were independently performed in two
Pathology Institutes.
Methods. A total of 200 postmenopausal early breast cancers (pT1-2,
pN0/ ER+ / HER2-) were analyzed within the WSG-BCIST study independently in two Pathology Institutes (Institute of Pathology, University
of Munich/ Institute of Pathology, Viersen). Unstained serial sections of
a tumor-containing FFPE block were used for tumor microdissection and
RNA extraction. Prosigna® tests were performed according to the manufacturer’s instructions.
Results. So far, analysis of 72 cases has been completed at both sites. In
each case, the extracted RNA could successfully be analyzed. In the first
72 cases, there were no discrepancies between the two test sites regarding
determination of intrinsic subtypes (luminal A, n = 51 (71 %); luminal B,
n = 21 (29 %) and risk groups (low risk, n = 37 (51 %); intermediate risk,
n = 23 (32 %), high risk, n = 12 (17 %)).
Conclusions. The Prosigna® test provides additional prognostic information above and beyond classical clinico-pathologic parameters. Within
the WSG-BCIST study it worked robustly and provided reproducable results in identical breast carcinomas when tested at two independent Pathology Institutes. Results of the complete series of the 200 patients of the
WSG BCIST study will be presented at the annual meeting of the German
Society of Pathology.
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Germany, 2Heinrich-Heine University, Department of Obstetrics
and Gynaecology, Düsseldorf, Germany, 3Ludwig-MaximiliansUniversity, Department of Obstetrics and Gynaecology, Munich,
Germany, 4Eberhard Karls University, Microarray Facility, Tübingen,
Germany, 5Institute of Pathology, University Hospital, Tübingen,
Germany, 6West German Study Group, Mönchengladbach, Germany
Background. Up to 30 % of ductal carcinoma in situ (DCIS) of the breast
will progress to invasive carcinoma (IC), suggesting that only a minority of women benefit from surgical treatment and radiation therapy. Identification of low-risk DCIS is not possible based on clinical and pathological criteria but might be achieved by identification of new molecular
biomarkers. MicroRNAs (miRNAs) function in RNA silencing and posttranscriptional regulation of gene expression and thus contribute to cancer progression.
Methods. Twenty breast cancers have been classified as “Luminal A subtype” by the Prosigna Breast Cancer Assay (NanoString Technologies)
and matched DCIS and IC pairs were isolated by laser microdissection
from formalin fixed and paraffin embedded (FFPE) tissues. We analyzed
microRNA expression profiles using the NanoString nCounter miRNA
Expression Assay, which uses microRNA-specific color-coded probes and
enables highly multiplexed, direct digital detection and counting of 800
miRNAs without prior amplification.
Results. The test revealed 62/800 miRNAs to be significantly dysregulated between DCIS and IC. Of these, 45 miRNAs showed a reduced and 17
miRNAs an increased expression in the IC portion. For validation we performed Illumina miRNA BeadChip microarray analyses showing a total
of 15 microRNAs, including clustered miR-199a-5p and miR-214, to be
uniformly dysregulated in both assays. These two miRNAs were further
validated in matched DCIS and IC samples of 40 additional breast cancers, where we confirmed the significant upregulation of miR-199a-5p in
IC and observed a non-significant trend for miR-214. For examination
of the functional relevance of hsa-miR-199a-5p in tumor progression we
performed invasion assays with knockdown of miR-199a-5p, which significantly reduced invasiveness of MDA-MB-231 and TMX2-28 breast
cancer cells by approximately 73 % and 71 %, respectively.
Conclusions. MicroRNA-199a-5p and miR-214 may play a functional role
in the progression from DCIS to IC. The identified microRNAs might be
of use as prognostic biomarkers and could contribute to understanding
the biological mechanisms of tumor progression.

P.SA-056
Loss of antigenicity due to long-term storage at
room temperature cannot be prevented by high
vacuum, low vacuum and aluminum-plastic
U.F. Vogel*
Institute of Pathology, University Hospital, EberhardKarls-University, Tuebingen, Germany
Background. Especially paraffin tissue microarrays (PTMAs) are a powerful tool in translational research in pathology by allowing high throughput examinations and sparing labour and money. The often precious PTMAs should not be cut very often in order to prevent unnecessary tissue loss. Therefore, many sections are prepared at one sectioning procedure and stored for further use. However, as described in literature, those
stored sections may experience loss of antigenicity in the course of time
depending on the antigen studied and become useless or even misleading

because of false negative results in immunohistochemistry. Several methods are proposed in literature to protect the antigenicity of the sections
like paraffin coating, nitrogen storage and storage at a low temperature.
Methods. A paraffin tissue microarray of breast needle biopsy specimens
was constructed. 2-3 μm thick sections were cut and immunohistochemically stained for the estrogen receptor, bcl2 (with biotin block) and ki67 directly after sectioning, 9 and 12 months after being stored at room
temperature in a wooden slide box, under high vacuum, low vacuum and
a sealed plastic-aluminum bag. The immunohistological staining was
performed on a BenchMark automatic stainer. The PTMA slides were
scanned with a Mirax automated slide scanner. The cores of the slides
were segregated with the Mirax Viewer and exported into jpeg-files. The
cores of the differently stored slides were compared by eye at the computer screen for the number of stained cells and the intensity of the immunohistological staining.
Results. The intensity of the immunohistochemical staining diminished
in the course of time due to loss of antigenicity. However, a striking loss
of antigenicity could not be found for each antibody within 12 months.
Slides stored in high vacuum seemed to have a slightly reduced loss of antigenicity in comparison to low vacuum, plastic-aluminum bag and wooden slide box. Probably a good marker for tissue degradation due to long
term storage was the reduced Background staining in liver marker tissue
and also in some tumor cell cytoplasms. Especially this reduced Background staining may sometimes mislead the researcher at the first moment and simulates some loss of antigenicity because of a clear cytoplasm.
Some changes in the thickness of the sections may also complicate the
comparison of stained sections.
Conclusions. Antigen deterioration during long term storage cannot be
prevented even with high vacuum, low vacuum and plastic-aluminum.

P.SA-057
CD15– A diagnostic marker for assessment of hypoxic fetal distress
L. Seidmann*1, Y. Kamyshanskiy1, D.A. Ridder1, A. Fruth2, C.J. Kirkpatrick1
1Institute of Pathology, University Medical Centre of the

Johannes Gutenberg University, Mainz, Germany, 2Department
of Obstetrics and Gynecology, University Medical Centre of
the Johannes Gutenberg University, Mainz, Germany
Background. The timely postnatal identification of fetal alterations may
allow for early stratification of newborns and individually identify risk of
disease in the postnatal period (Jansson T. et al 2007). Physiological fetoplacental development correlates with a stage-specific disappearance of
CD15+ endothelium in the placental vessels (Seidmann L. et al 2014). This
unique phenomenon can be used for the diagnostic assessment of fetoplacental alterations. The aim of the study was to evaluate CD15 as a diagnostic/predictive marker associated with hypoxic fetal distress.
Methods. 511 tissue samples from clinically normal and pathological
term placentas were recruited in a prospective randomized immunohistochemical trial. The intensity and distribution of the endothelial immunohistochemical CD15 reaction in the chorionic plate was evaluated using the Immunoreactive Remmele Score (IRS) as described by Remmele
and Stegner (1987).
Results. Specific endothelial CD15 expression in the chorionic plate was
found in 170 (33 %) placentas. Weak staining (IRS 3-4) was observed in
60 placentas (12 %), moderate (IRS 6-8) in 80 placentas (15 %), strong
(IRS 9-12) in 30 placentas (6 %). Fetal asphyxia was observed in 90 % of
the placentas with strong endothelial CD 15 expression (IRS 9-12), in 30 %
of the placentas with moderate (IRS 6-8) CD15 expression, and in 7 % of
the placentas with weak (IRS 3-4) CD15 expression. Furthermore, only 2 % of cases of fetal asphyxia were characterized by CD15-negative endothelium (IRS 0-2).
Conclusions. CD15 expression in the macrovascular endothelium of the
chorionic plate in term placentas is associated with fetal asphyxia and can
be used for diagnostic assessment of hypoxic fetal distress.

P.SA-058
Epidermolysis bullosa type Herlitz: An autopsy case
C. Falkeis-Veits*1, L. Veits1, M. Vieth1, T. Rupprecht2, T. Rettinger2
1Klinikum Bayreuth, Institute for Pathology, Bayreuth, Germany, 2Klinikum

Bayreuth, Department of pediatric medicine, Bayreuth, Germany
Background. Epidermolysis bullosa type Herlitz is a lethal form in a large
group of bullous genodermatoses with mutations in the LAMA3, LAMB3
or LAMC3 genes, which are encoding subgroups of the laminin 332 protein complex. This is a rare case of a full autopsy in epidermolysis bullosa type Herlitz.
Methods. The 5 month old boy was a 2250 g preterm monochoriotic twin,
born in week 34+ 2. At birth a low grade bullous skin disease was seen in
both twins. A skin biopsy was sent to a reference center, immunofluorescence investigation did not show any pathological results.
Anamnestically the mother had a mild bullous skin disease shortly after birth which vanished in the age of six month. The children’s disease
unfortunately progressed to a severe form of epidermolysis bullosa. Finally molecular analysis of a skin biopsy showed the homozygote mutation
C.1903C> T in the LAMB3 gene, predicting p.R63X, and confirmed the
assumed diagnosis of junctional epidermolysis bullosa type Herlitz. The
patient and his twin brother were treated in a palliative setting at the department of pediatrics. The patient died at the age of 5 month due to hypertonic dehydration after failure to thrive. The second twin is alive and
in a stable condition. A full autopsy was performed.
Results. Besides the severe skin lesions vast involvement of the oral, pharyngeal and laryngeal mucosa could be shown. In addition to reddening of
the mucosal surfaces necrosis of the tonsils and the glottis was seen. Additionally, bullous lesions in the esophagus and glottis could be confirmed.
An associated pyloric stenosis, as reported in literature, was not present.
Conclusions. Epidermolysis bullosa type Herlitz is a rare, lethal, autosomal recessive genodermatosis that can involve the mucosa of the respiratory and gastrointestinal tract. Infection and dehydration are the most
common complications. Altough some experimental therapy strategies
have been developed, the disease remains fatal.

P.SA-059
Case report of a diffuse multifocal chorangiomatosis of the placenta
R. Ihringer*1, R. Steierl2, M. Wechsler2, K. Endhardt1, B. Märkl1
1Klinikum Augsburg, Augsburg, Germany, 2Josefinum, Augsburg, Germany

Background. In here we report the case of a 34-old woman (Gravida 4,
Para 2) with a tumorous placental lesion which was detected in her 24th
gestation week.
Methods. The placen ×a × tumor was detected by ultrasound measuring 5.1 × 2.9 × 4.4 cm at initial presentation. The fetus was found to be
small for gestational age but ×e ×ularly developed. After three weeks the
lesion showed 7.5 × 5.0 × 4.1. The child’s weight was then calculated below the third percentile, however fetal growth was recognized. Additionally the ultrasonic findings were suspicious for a second placental tumor, measuring 3 cm. During further examinations growth of the tumor (7.9 × 7.1 × 3.9 cm) and additionally multiple small foci suspicious
for hemangiomas were seen. Continuous monitoring with ultrasound and
color Doppler revealed an increase of the smaller placental lesions and putative sclerosis of the initial tumor. The fetal retardation insisted with fetal
growth ranging around the lower percentiles. Over time the fetus showed
signs of anemia and the patient presented cardiotocographical abnormalities. In context with further growth of the placental lesions a Primarily section caesarea was performed after the 35. gestation week. A dystrophic child, weighing 1680 g, 39,0 cm in size, APGAR 8/9/9, was born via
section without complications following treatment by the pediatricians.
Results. Macroscopic examination of the placenta revealed a 8 × 5 × 4 cm
measuring peripheral light-tan node and multiple, up to 2 cm measuring,
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whitish-grey lesions within the placental parenchyma. The placenta itself
measured 17 × 16 × 2 cm with regular parenchyma, a 28 cm umbilical cord
and an inconspicuous amniotic membrane. Overall the placental lesions
took up to 60–70 % of the placental volume.
Histologically the lesions showed capillary vascular channels, intervening stromal cells and surrounding trophoblast without dysplasia in multiple large stem villi, the peripheral node in addition with regressive changes. Beside there were regularly built placental villi corresponding to the
gestational age, a normal umbilical cord with three vessels and a usual amniotic membrane. The findings correspond to an extensive placental chorangiomatosis, which took up more than 50 % of the placental volume.
Conclusions. In contrast to solitary placental chorangiomas which are
found in up to 1 %, chorangiomatosis is a much rarer lesion. To our
knowledge a lesion this large in size has not been reported in literature yet.

P.SA-060
Correlation of Prenatal Diagnosis and Pathology Findings
Following Dilation and Evacuation for Fetal Anomalies
C. Boecking*1, E. Drey2, J. Kerns2, W. Finkbeiner1
1University of California, San Francisco, Department of

Pathology, San Francisco, United States, 2University of California,
San Francisco, Department of Obstetrics, Gynecology and
Reproductive Sciences, San Francisco, United States
Background. While pathology examinations generally are recognized as
the gold standard for confirming clinical diagnoses, dilation and evacuation (D&E) procedures typically provide fragmented and/or incomplete specimens, making clinico-pathological correlations difficult, imperfect or impossible. However, careful examination of fragmented fetal
specimens is valuable and may confirm, supplement or correct diagno-

138 |

Der Pathologe · Supplement 1 · 2015

ses. In this study, we correlated pathology findings with prenatal diagnoses in D&E specimens.
Methods. We correlated clinical with pathology findings in 448 consecutive D&E specimens. Pregnancy termination was based on abnormal
prenatal ultrasound examination in 278 cases and abnormal karyotype in
170 cases. A total of 750 defects identified among the 413 fetal cases with
obtainable ultrasound were correlated with pathology findings and categorized into 1 of 9 groups (central nervous system [CNS], cardiac, facial
clefts, cystic hygroma, body cavity, gastrointestinal, genitourinary, musculoskeletal or miscellaneous).
Results. 170 Chromosomal abnormalities (n) included trisomy 21 (93),
trisomy 18 (36), trisomy 13 (13), and others (28). Of these cases, 64 %
showed at least one abnormality on pathology examination. In 287 cases
where ultrasound led to D&E, pathologists confirmed at least one anomaly in 65 %. There were 89 findings involving cardiac defects. Adequate
examination was hindered by fragmentation or absence of cardiac tissue
in 52 %. Pathology examination was able to confirm cardiac findings in
28 % and altered them in 20 %. Major anomalies were confirmed in 100 %
of genitourinary anomaly cases, with complete agreement in 69 % of findings. Out of 121 musculoskeletal abnormalities noted on prenatal imaging
studies, pathology examination confirmed the diagnosis in 49 %. Evaluating for CNS pathology proved challenging due to disruption from the
D&E. Complete agreement was established in 15 %, which was limited
to neural tube defects and hydrocephalus. Since fetal anomalies are often complex, we also determined how reliably examinations could identify multiple anomalies in a single case. In 107 multiple anomaly specimens, abnormalities were identified in 81 %, with complete correlation
in 20 specimens. Taking all categories into account, pathology studies altered final diagnoses in 46 % and yielded additional diagnostic findings
in 40 % of cases.
Conclusions. In a substantial number of cases, examination of fragmented fetuses corrects or refines prenatal diagnoses aiding subsequent genetic counseling.
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