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Sehr geehrte Damen und Herren, 
liebe Kolleginnen und Kollegen!

Aufbruch in die Genompathologie – unter 
diesem Motto stand die Jahrestagung 2003 
der Deutschen Gesellschaft für Patholo-
gie (DGP). Seitdem haben methodischer 
Fortschritt und molekulare Forschung un-
serem Fach einen atemberaubenden Wis-
sens- und Kompetenzzuwachs beschert. 
Die kommende Jahrestagung in Berlin 
vom 27. bis 30. Mai 2010 will eine Zwi-
schenbilanz ziehen und sichtbar machen, 
was in der molekularen Tumorpathologie 
an der Schwelle zur Anwendung in der 
klinischen Pathologie steht und ihre Aus-
sagen zur Tumorklassifikation, Graduie-
rung, Prognose und Prädiktion erweitern 
und präzisieren wird oder bereits kann. 
Wo stehen wir im Jahr 2010?

Beim Mammakarzinom ist die mole-
kulare Tumorpathologie bereits in die di-
agnostische Sphäre eingedrungen; in den 
USA werden mittlerweile 60% aller nodal  
negativen Östrogenrezeptor-positiven 
Mammakarzinome mit einem Gen
expressionstest auf ihre Progressions-
wahrscheinlichkeit hin untersucht und 
die Entscheidung für oder gegen ei-
ne Chemotherapie daran ausgerichtet. 
Dieser so genannte „Recurrence Score“ 
wird angeboten und ausgeführt von Ge-

nomic Health, dessen leitender Patholo-
ge R. Baehner neue Ergebnisse, auch zu 
anderen Organtumoren, vorstellen wird. 
Ob ein molekulares Grading schon heu-
te das Potenzial hat, prognostische Aussa-
gen genauer als die traditionelle Patholo-
gie zu treffen, wird von J. Reis-Filho, Lon-
don, und A. Schneeweiss, Heidelberg, dis-
kutiert werden. Inwieweit die Molekular
pathologie bei der schwierigen Einord-
nung von Vorläuferläsionen hilfreich sein 
kann, wird von F. Moinfar, Graz, beleuch-
tet werden. Schließlich sollen wichtige 
Fragen der Prädiktion und Prognostik 
zur Diskussion gebracht werden, wie die 
sicherste Bestimmung des Her2-Targets, 
durch In-situ-Hybridisierung oder Im-
munhistochemie, wozu G. Sauter, Ham-
burg, und J. Rüschoff, Kassel, Stellung 
beziehen werden. Die biologische Signi-
fikanz von disseminierten Tumorzel-
len und Mikrometastasen wurde in einer 
großen Studie in Holland untersucht, die 
von J. van Diest vorgestellt werden wird.

Abgesehen von der Präzisierung dia-
gnostischer Aussagen sind die moleku-
laren Forschungsresultate nicht minder 
von Bedeutung für ein verbessertes patho
genetisches Verständnis von Neoplasien. 
Kaum ein Organtumor ist zu nennen, zu 
dem nicht eine Fülle von molekulargene-
tischen Forschungsbefunden vorliegt. Ne-

ben einer Auswahl der besten aktuellen 
Forschungsbeiträge zur molekularen Tu-
morpathologie wird es daher ein Reihe 
von Übersichtsreferaten von namhaften 
Vertretern unseres Faches zu den wich-
tigsten Organtumoren geben, die nach 
Art eines „Up-date“ den aktuellen Wis-
sensstand unter besonderer Berücksichti-
gung der Belange der klinischen Patholo-
gie zusammenfassen und würdigen wer-
den. Thematisch stehen dabei das Kolon-
karzinom (T. Kirchner, München), das 
Pankreaskarzinom (A. Tannapfel, Bo-
chum), das Lungenkarzinom (I. Petersen, 
Jena), das Prostatakarzinom (A. Hart-
mann, Erlangen), das Urothelkarzinom 
(R. Knüchel-Clarke, Aachen), das Nieren-
zellkarzinom (H. Moch, Zürich), die Kar-
zinome der Schilddrüse (K. Schmid, Es-
sen) und Weichteiltumoren (R. Büttner, 
Bonn) im Vordergrund.

Besonders erfreulich ist, dass sehr viele 
hoch qualitative Beiträge zur molekularen 
Pathologie angemeldet worden sind und 
die erfolgreiche Forschung der deutsch-
sprachigen Pathologie in diesem Bereich 
eindrucksvoll dokumentieren. Von be-
sonderem Interesse für den wissenschaft-
lichen Nachwuchs wird ein Forum mit 
den Hauptdrittmittelgebern – Deutsche 
Forschungsgemeinschaft (DFG), Deut-
sche Krebshilfe und Bundesministerium 
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für Bildung und Forschung (BMBF) – 
sein, das von P. Schirmacher, Heidelberg, 
organisiert werden wird.

Zu den ersten Organtumoren, in de-
nen die Genompathologie ihr Potenzial  
unter Beweis zu stellen versuchte, ge-
hörten die Leukämien und Lymphome 
sowie das Mammakarzinom. Zu diesen 
beiden weiteren Hauptthemen der Jahres-
tagung werden aktuelle Forschungsbeiträ-
ge präsentiert, und es werden Übersichts-
referate gehalten, wobei das großzellige 
B-Zell-Lymphom, der Morbus Hodgkin, 
das Plasmozytom und die myeloprolifera-
tiven Neoplasien in der Hämatopathologie 
thematisiert werden. Hierzu werden u. a. 
Beiträge von M. Hansmann, Frankfurt, 
P. Möller, Ulm, A. Rosenwald, Würzburg, 
und F. Fend, Tübingen, erwartet. Welchen 
Stellenwert die „Genompathologie“ in der 
Hämatopathologie tatsächlich heute hat, 
soll erörtert und diskutiert werden.

Den Arbeitsgemeinschaften, die um 
die AG Lungenpathologie und Uropatho-
logie angewachsen sind, wird mehr Raum 

gegeben, um auch den spezielleren The-
men und Befunden ein Forum zu bie-
ten. Als weitere Arbeitsgemeinschaft soll 
anlässlich der kommenden Jahrestagung 
die AG „Molekulare Pathologie“ gegrün-
det werden, die sich insbesondere mit 
den methodischen Aspekten dieses rasch 
wachsenden Arbeitsgebietes in der Patho-
logie auseinandersetzen wird. In zwei ge-
sonderten Sitzungen werden neue Metho-
den der Gensequenzierung und epigene-
tischen Diagnostik erörtert. Auch die so 
genannte „Keynote-Lecture“ fällt in die-
sen Bereich, in dem P. Lichter, Heidelberg, 
das „Humane Krebssequenzierungspro-
jekt“ vorstellen wird.

Die Jahrestagung ist eingebettet in die 
dritte Berliner Woche der Pathologie, die 
neben der DGP auch von der Internatio-
nalen Akademie für Pathologie (IAP) und 
dem Bundesverband Deutscher Patholo-
gen mit bestritten werden wird. Die IAP 
wird Mikroskopierkurse zur Lymphade-
nitis, zur Her2-Diagnostik und Mamma-
karzinomvorstufen anbieten. Der Bundes-

verband tagt am Samstag und Sonntag in 
denselben Räumen und wird akuelle Pro-
bleme und berufspolitische Fragestellun-
gen thematisieren.

Die Deutsche Gesellschaft für Patholo-
gie freut sich darauf, Sie in Berlin begrü-
ßen zu können.

Prof. Dr. Hans H. Kreipe
Kongresspräsident

Korrespondenzadresse
Prof. Dr. H.H. Kreipe
Institut für Pathologie,  
Medizinische Hoch- 
schule Hannover
Carl-Neuberg-Str. 1, 30625 Hannover
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94. Jahrestagung der  
Deutschen Gesellschaft für Pathologie e. V. 
gemeinsam mit dem 
Bundesverband Deutscher Pathologen e.V.  
und der Internationalen Akademie für Pathologie,  
Deutsche Abteilung e.V. 
im Rahmen der 3. Berliner Woche der Pathologie

Berlin, 27.–30. Mai 2010

Sitzung: AG Gastrointestinale Pathologie

Vortr��������������������  ä�������������������  ge: Oberer GI-Trakt

Do-001 
EGFR, HER2 and GRB7 expression are differentially expressed in 
esophageal squamous cell carcinoma versus Barrett’s adenocarci-
noma
I. Kohler, A. Schöpflin, Tang L1, J. Neubauer, O. Opitz2, H. Geddert3, U. Hopt4, 
G. Faller3, D. Klimstra1, M. Werner, S. Lassmann
Institut für Pathologie, 4Chirurgie, Universitätsklinikum Freiburg;  
1Dept. of Pathology, MSKCC, NY, USA  
2Tumorzentrum Ludwig-Heilmeyer Comprehensive Cancer Center Freiburg 
3Institut für Pathologie, St. Vincentius Kliniken, Karlsruhe

Aims: To investigate protein expression of EGFR, HER2 and GRB7 in esopha-
geal squamous cell carcinomas (ESCC) and Barrett’s adenocarcinomas (BAC) 
as well as to examine the effect of GRB7 inhibition in ESCC and BAC cell 
lines. 
Methods: Pretreatment biopsies of ESCCs (n=49) and BACs (n=61) were 
stained for EGFR, HER2 and GRB7 (immuno-histochemistry). ESCC (OE21, 
Kyse-410) and BAC (OE19, OE33) cell lines were analyzed for EGFR, HER2 
and GRB7 at DNA (Q-PCR, FISH), mRNA (Q-RT-PCR) and protein (Wes-
tern blot, Immunofluorescence) levels. GRB7 was inhibited by siRNA and 
effects on downstream signalling were examined (Western blot). 
Results: Strong membranous EGFR and HER2 expression occurred in ESCC 
(p=0.072) and BAC (p<0.001), respectively. Strong GRB7 expression was lin-
ked to BACs (p=0.042) and HER2 expression (p=0.0053). HER2 and GRB7 
were co-amplified and co-expressed in BAC cell lines. Full down-regulation 
of GRB7 by siRNA reduced phosphorylation of AKT in Kyse-410 cells. In 
contrast, weaker GRB7 down-regulation in BAC cells (OE33, OE19) was lin-
ked to Cyclin-D1 and Survivin reduction. Conclusions: The distinct expressi-
on patterns EGFR, HER2 and GRB7 in ESCCs versus BACs may differently 
affect ESCCs and BACs cellular responses to EGFR-, HER2 and/or GRB7-
targeted inhibition.  

Do-002 
Phenotypic and genotypic characterization of the side population 
of gastric cancer cell lines
Rosa Schmuck1, R.J. Kuban1, Viktoria Brand2, C. R�����ö����cken2

1�Institut f���������������������  ����������������������������� ü��������������������  ����������������������������� r Pathologie, Charit����������������������������� é���������������������������� -Universit������������������ ä����������������� tsmedizin, Berlin
2�Institut f����������������������������������������������������   ü���������������������������������������������������   r Pathologie, Christian-Albrechts-Universit�������� ä������� t, Kiel

Aims: The side population (SP) of tumor cell lines share characteristics with 
tumor stem cells. In this study we phenotypically and genotypically characte-
rized the SP of gastric cancer cell lines.
Methods: SP cells were obtained from MKN45- and AGS-gastric cancer cells 
using Hoechst 33342 staining and fluorescence-activated cell sorting (FACS). 

SP cells were subsequently studied morphologically (cytology, immunocyto-
chemistry), on the transcriptional level (gene array) and in cell culture (recul-
tivation assays). Genes differentially expressed in the SP cells were finally 
searched by immunohistochemistry in neoplastic and non-neoplastic gastric 
tissue from gastric cancer patients.
Results: SP cells were reproducibly obtained from gastric cancer cell lines. The 
SP cells were smaller and rounder then non-SP cells. SP cells self-renewed in 
re-cultivation experiments and differentiated into SP- and non-SP cells. Re-
cultivated SP- and non-SP cells showed distinct phenotypes in culture regar-
ding cell shape and colony-formation. SP cells had increased levels of the 
stem cell markers CD133 and Musashi 1. Transcriptional analyses demonstra-
ted that SP cells express genes that encode for stem cell properties like FZD7, 
HEY1, SMO and ADAM17. Finally we detected the transcripts of these genes 
in tissue samples from patients with gastric cancer.
Conclusions: Human gastric cancer cell lines enclose a phenotypically and 
genotypically distinct cell population with tumor stem cell features. Phenoty-
pical characteristics of this distinct cell population are also present in gastric 
cancer tissue.

Do-003 
Promotor methylation in gastric cancer and its impact on differenti-
ation, proliferation and tumour antigenicity
Rau-TT, Frischauf-M, Geppert-C, Ekici-A1, Konturek-PC2, Hartmann-A, 
Schneider-Stock-R
Pathologisches Institut, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Institut f����������������������������������������������   ü���������������������������������������������   r Humangenetik, Universit�������������������� ä������������������� tsklinikum Erlangen
2�Medizinische Klinik 1, Universit�������������������� ä������������������� tsklinikum Erlangen

Aims: We aimed to identify and functionally analyse new methylation-regu-
lated genes in gastric carcinogenesis.
Methods: Four gastric carcinoma cell lines (AGS, KATOIII, 23132, HGT-1) 
were screened before and after 5-AZA-treatment in a whole genomic mRNA 
expression assay (Affymetrix Assay U132 2 Plus). Genes showing more than 
3-fold expression changes in at least three cell lines were defined as highly 
regulated genes. First promoter studies were performed in selected genes e.g. 
CDX1 via EMSA and CHIP-assays. The methylation profile was verified along 
the gastritis-metaplasia-carcinoma-sequence on human FFPE-material by 
Pyrosequencing.
Results: The 25 newly identified candidate genes regulated by methylation in 
gastric cancer have been subdivided into three functional groups (tumour dif-
ferentiation, proliferation, tumour antigenicity). Single genes showed a com-
plex methylation profile along the gastritis-metaplasia-carcinoma-sequence. 
Direct regulatory interactions between signalling cascades, e.g. the NFkB pa-
thway and promoter methylation, have been found.
Conclusions: Promotor methylation along the gastritis-metaplasia-carcinoma-
sequence influences relevant aspects of carcinogenesis like differentiation, pro-
liferation and tumour antigenicity. Complex methylation patterns including 
hyper- and hypomethylation could be observed as well as functional interac-
tions between promotor methylation and cell signalling in gastric cancer.

Pathologe 2010 · [jvn]:[afp]–[alp]
DOI 10.1007/s00292-010-1282-5
© Springer-Verlag 2010
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Do-004 
HER2 expression in gastric cancer: rare, heterogeneous and of no 
prognostic value conclusions from 924 cases of two independent 
series
W. M�������������������  ü������������������  ller, S. Sivakumar1, S. Gray1, H.E. Gabbert2, H.Grabsch1

Gemeinschaftspraxis Pathologie Starnberg;
1�Leeds Institute of Molecular Medicine, University of Leeds, UK;
2�Institut f�������������������������������������   ü������������������������������������   r Pathologie, Universit������������� ä������������ t D���������ü��������sseldorf

Aims: Patients with gastric cancer (GC) have a poor survival and biologicals 
such as Trastuzumab have not been used routinely. Studies in breast cancer 
indicate that response to Trastuzumab depends on membranous HER2 over-
expression or HER2 amplification. Existing data on the clinical relevance of 
HER2 expression in GC are still limited and controversial.
Methods: HER2 expression was investigated by immunohistochemistry using 
full sections from 418 GC from Germany and tissue microarrays constructed 
from 506 GC from England. The ‚DAKO score‘ and a continuous percentage 
scale were used for scoring. Results were compared to clinicopathological pa-
rameters and patient survival.
Results: HER2 expression showed marked intratumoural heterogeneity. 
Using a 5% cut off, 6% (n=57) of all GC were classified HER2 positive and 91% 
of these were intestinal type GC. In both series, no relationship was found 
between HER2 expression, patient survival or TNM stage.
Conclusions: This is the largest study to date demonstrating in two indepen-
dent series that HER2 expression is not related to GC patient prognosis and 
that only a very small subgroup of intestinal type GC may potentially respond 
to HER2 targeting therapy.In contrast to breast cancer, due to prominent he-
terogeneity of HER2 expression in GC HER2 testing in endoscopic biopsies 
before treatment will be prone to false negative results.

Do-005 
Histopathological tumor regression after neoadjuvant chemothera-
py in adenocarcinomas of the upper gastrointestinal tract: findings 
from a 20 years-experience
R. Langer, A. Novotny1, D. Reim1, K. Ott2, M. Feith1, H. H����������������  ö���������������  fler, K. Becker
Institut f�������������������������   ü������������������������   r Pathologie, TU M������ü�����nchen
1�Chirurgische Klink und Poliklinik, Klinikum Rechts der Isar, TU M������ü�����nchen
2�Chirurgische Klinik, Universit������������� ä������������ t Heidelberg

Aims: We reviewed a large series of 589 upper gastrointestinal (GI) adenocar-
cinomas treated by neoadjuvant chemotherapy (CTX) between 1989 and 
2009, which all were consistently worked up and evaluated by a standardized 
tumor regression grading system (TRG) in our institution.
Methods: 108 Esopha-geal Adenocarcinomas (EA), 175 Adenocarcinomas of 
the eso-phagogastric junction (AEJ) and 306 gastric carcinomas (GC) treated 
by a cisplatin/5FU based CTX were included. TRG was determined using a 
four tiered system based on the estimation of the percentage of residual tu-
mor in relation to the previous tumor bed.
Results: In total, 25 patients (4%) had a complete tumor regression (TRG1a), 
111 patients (19%) had a subtotal regression (TRG1b: 1–10% residual tumor). 
Partial tumor regression (TRG2: 11–50%) was observed in 151 cases (26%), 302 
patients (51%) had minimal or no regression (TRG3: >50%). Tumor regressi-
on was significantly associated with posttreatment ypT, ypN, ypL category, 
R-status and survival (p<0.001). Some characteristics relating to the tumor 
site were, in particular, the higher frequency of total or subtotal tumor regres-
sion in EA and AEG (p<0.001) and the association of pretherapeutic tumor 
grading and Lauren´s classification with tumor regression (p=0.001) in GC.
Conclusions: We present our 20 years experience of a highly standardized 
evaluation of upper GI adenocarcinomas after neoadjuvant CTX. Our fin-
dings reveal highly objective and prognostic relevant informations from a 
very large collective of these tumors.

Do-006 
Large scale array-based methylation analysis in GISTs reveals differ-
ences according to anatomical localisation and mutation type, and 
correlates with tumor progression
F. Haller, D. Zhang1, �������� Ö������� . Sahin1, B. Korn1, A. von Heydebreck2, L. F�����ü����zesi3

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�German Cancer Research Center, Heidelberg
2�Merck KgAA, Darmstadt
3�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinik G��������ö�������ttingen

Aims: Only few genes have been analysed for methylation status in GIST so 
far, with methylation of the CDKN2A locus at 9p21 encoding for p16INK4A 
beeing a prognostically unfavourable and frequent event.
Methods: The methylation status of 800 oncogenes and tumor suppressor 
genes was analysed using the Illumina Golden Gate platform in 96 GISTs 
with different mutation types, from different anatomical localisations, and 
also in metastases.
Results: Several genes were found to be methylated significantly differently 
according to anatomical localisation, mutation status, or in progressive GISTs 
and metastases.
Conclusions: Demethylation of oncogenes, as well as hypermethylation of tu-
mor suppressor genes, are important and frequent genetic events in GISTs, 
and may contribute to the well known differences associated with anatomical 
localisation and mutation status. Moreover, these regulatory events may also 
contribute substantially to tumor progression and metastasis in GISTs.

Do-007 
“Was ist neu?” 
Europ����������������������������������������   ä���������������������������������������   ische Leitlinie “Kolorektales Karzinom”
M. Vieth
Bayreuth

Do-008 
„Was ist neu?“ 
Aktualisierte S3-Leitlinie „Colitis ulcerosa“
G. Baretton
Dresden

Do-009 
„Was ist neu?“ 
Bioptische Diagnostik der nicht-alkoholischen und alkoholischen 
Steatohepatitis (NASH und ASH)
A. Tannapfel
Bochum

Do-010 
„State of the art“ – Vortrag 
Zystische Pankreasl�����������������������������������������   ä����������������������������������������   sionen – pathomorphologische Diagnostik 
und klinische Relevanz
J. L������ü�����ttges
Saarbr�����ü����cken
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Vorträge: Unterer GI-Trakt

Do-011 
Identification of new predisposition genes in patients with adeno-
matous polyposis by genome-wide high-throughput approaches
S. Aretz1, S. Vogt1, Ph. ����Kahl2, I. Spier1, P. Hoffmann1,3, M.M. N�����ö����then1,  
R. B������ü�����ttner2

1�Institute of Human Genetics, University of Bonn
2�Institute of Pathology, University of Bonn
3�Department of Genomics, Research Center Life&Brain, University of Bonn

Background: In up to 70% of patients with hereditary gastrointestinal polypo-
sis syndromes no germline mutation in the known predisposing genes can be 
identified, so far. However, the uncovering of the underlying genetic cause is 
essential for differential diagnosis, risk prediction, predictive testing of 
asymptomatic relatives, and surveillance recommendations.
Current research project: The Institutes of Human Genetics and Pathology of 
the University Hospital Bonn, both part of the Comprehensive Cancer Center 
Bonn-Cologne, have a long-standing and successful engagement in the study 
of hereditary gastrointestinal tumour syndromes in particular HNPCC and 
adenomatous polyposis. In a current research project, funded by the Deut-
sche Krebshilfe, we focus on the identification of new predisposition genes in 
mutation-negative adenomatous polyposis by applying up-to-date whole-ge-
nome approaches such as SNP-array technologies including genome-wide 
association (GWA) and copy number variation (CNV) analyses, next genera-
tion sequencing, and other novel techniques to a large and well-characterised 
sample of around 300 unrelated patients.
Tumour tissue analysis: To successfully perform this challenging enterprise a 
comprehensive procedure is essential which includes not only the analysis of 
leukocyte DNA but also tumour tissue regarding histologic subtypes, immu-
nohistochemical features, and molecular genetic profiling. Hence, the collec-
tion of paraffin-embedded adenoma tissue is an integrated and important 
part of our present and subsequent research projects.
Conclusions and appeal: We present preliminary results of our genome-wide 
screening project that will generate a huge amount of genetic data in polyposis 
patients and hopefully provides new valuable molecular insights into etiology 
and pathogenesis. However, to enable high-quality molecular research in rare 
conditions a multidisciplinary cross-linked approach and long-term storage of 
biomaterial is crucial. We ask the German pathology institutes to support our 
efforts in building up a tumour tissue collection for rare hereditary polyposis 
syndromes.

Do-012 
Aurora-A inhibition causes down-regulation of Aurora-B in micro-
satellite-instable colorectal cancer carcinoma cell lines
C. Herz, C.D. Fichter, F. Schl�������������������������������������������      ü������������������������������������������      rmann, C. M�������������������������������    ü������������������������������    nch, A. Sch�������������������  ö������������������  pflin, J. K�������ö������ller,  
M. Werner, S. Lassmann
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie Universit��������������������� ä�������������������� tsklinikum, Freiburg

Aims: In this study, we examined the effect of Aurora-A inhibition on the 
chromosomal passenger protein Aurora-B in chromosomal- (CIN) and 
microsatellite- (MIN) instable colorectal cancer (CRC) cell lines.
Methods: Aneuploid CIN-(HT29, CaCo-2) and diploid MIN-(HCT116, 
DLD1)-type CRC cell lines were analyzed for Aurora-B DNA copy number 
(FISH), mRNA (Q-RT-PCR) and protein expression (Western blot, immuno-
fluorescence). Cells were either treated with Aurora-A-specific or unspecific 
siRNAs or were left untreated (medium only). Untreated and treated cells 
were investigated for Aurora-B mRNA/protein expression and localization.
Results: Aurora-B DNA copy numbers were normal (n=2) in all cell lines. In 
untreated cell lines, Aurora-B was highly expressed, except in CaCo-2 cells. 
Aurora-A inhibition induced a marked down-regulation of Aurora-B mRNA 
(HCT116 cells, p=0.001) and protein (HCT116, DLD-1) expression. Also, in all 
cell lines, Aurora-A inhibition arrested mitoses in prometaphase, which 
showed DNA ring structures with central centrosome(s). These central areas 
were further characterized by Aurora-B accumulation in up to 60% of 
HCT116, DLD-1 and CaCo-2, but only in 19% of HT29 cells.

Conclusions: This study implicates that Aurora-A inhibition influences Auro-
ra-B expression in MIN-type, but not in CIN-typ CRC cell lines, with diffe-
rent Aurora-B regulation. Potential future therapeutic inhibition of Aurora-
A, respective its associated cellular mechanisms and effects on Aurora-B may 
cause distinct tumor cell responses in the molecular subgroups of CRC.

Do-013 
WTX mutations in high-grade microsatellite instable (MSI-H) 
colorectal cancers
A. J. Sch�������������������������������������������������������������������          ä������������������������������������������������������������������          ffauer, S.K. Scheel, S. Pfeiffer, S. Ormanns, T. Kirchner, A. Jung
Pathologisches Institut, LMU M������ü�����nchen

Aims: Colorectal cancers (CRCs) are mostly characterized by stabilization 
and activation of β-CATENIN. In high grade microsatellite instable (MSI-H) 
CRCs several genes in the canonical Wnt-signaling pathway are mutated, like 
the APC-, AXIN2- and the β-CATENIN gene itself. Recently, WTX (Wilms 
tumor gene on the X-chromosome) was discovered as a new component of 
the β-CATENIN destruction complex in Wilms tumors. Here, WTX func-
tions as a tumor suppressor which leads to the stabilization of β-CATENIN 
when mutated. As the WTX-gene harbors a short T6-microsatellite in its N-
terminal coding region, we hypothesized that frameshift-mutations might 
occur in MSI-H CRCs in the WTX gene, thus additionally contributing to the 
stabilization of β-CATENIN in human CRCs.
Methods: Test for MSI-H, fragment length analysis, RT-PCR.
Results: Among 632 metastasized CRCs (UICCIV) we identified 41 MSI-H 
cases (6.5%). Analyzing their WTX-T6 microsatellite, we found two of the 41 
MSI-H cases (4.8%) harbouring a frameshift mutation resulting in a T4 se-
quence. To narrow a functional role ����������������������������������������     of the WTX������������������������������    alteration (driver mutation) 
we investigated if the frameshift was also seen on the mRNA level, and found 
this in a single case (one male patient).
Conclusions: We show that 6.5% of metastasized CRCs belong to the MSI-H 
type of tumors. Of these, a small proportion (4.8%) displays frameshift muta-
tions in the tumor suppressor gene WTX which might when expressed 
(2.4%)- contribute to the stabilization of β-CATENIN.

Do-014 
Up and down regulation of p16Ink4a expression in the serrated route 
to colorectal cancer with BRAF mutation
L. Kriegl1, M. Vieth2, A. Jung1, T. Kirchner1

1� Pathologisches Institut, Universit���������� ä��������� t M������ü�����nchen
2� Abteilung f��������������������������������   ü�������������������������������   r Pathologie, Klinikum Bayreuth

Aims: In tumorigenesis initial BRAF mutations are known to induce p16INK4a 
associated oncogene-induced senescence (OIS). Loss of OIS can be a decisive 
step for malignant transformation. In the alternative serrated route to colorec-
tal cancer (CRC) BRAF mutations are frequently observed but the role of OIS 
in the serrated route is presently unknown. The aim of this study was to eval-
uate the role of OIS in the serrated route.
Methods: KRAS and BRAF mutational analyses were done on 91 serrated 
tumour cases. 60 serrated lesions with BRAF mutation comprising 17 hyper-
plastic polyps, 8 traditional serrated adenomas (TSA), 24 sessile serrated ad-
enomas (SSA), 2 SSA with low grade intraepithelial neoplasia (LGIEN), 1 TSA 
with LGIEN, 4 SSA with high grade intraepithelial neoplasia (HGIEN), 1 TSA 
with HGIEN and 3 invasive carcinomas were found and p16INK4a and Ki67 
immunohistochemistry as well as analyses of the methylation status of the 
p16INK4a promoter were done.
Results: All benign serrated polyps with BRAF mutation showed high p16INK4a 
and low Ki67 expression indicating OIS. Malignant transition shown by HGI-
EN and early invasive growth was accompanied by loss of p16INK4a expression, 
which significantly correlated with hypermethylation of the p16 INK4a gene 
promoter.
Conclusions: Our data indicate for the first time that OIS occurs in the ser-
rated route to CRC initiated by BRAF mutation. Loss of p16INK4a expression 
caused by p16INK4a gene promoter hypermethylation seems to be an important 
mechanism during malignant transformation.
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Do-015 
KRAS mutation status in primary colorectal cancers and in matched 
metastases
A. Kiesl, C. Lang-Schwarz, B. Groeschl, P. Ruemmele, F. Hofstaedter,  
W. Dietmaier
Institute of Pathology, University of Regensburg

Aims: Mutations in KRAS and BRAF are shown to be associated with clinical 
resistance to treatment with the epidermal growth factor receptor (EGFR) 
targeted monoclonal antibodies in colorectal cancer. KRAS mutation analysis 
is often complicated due to lack of previous primary tumors in pathologic 
archives. Instead of that frequently newly appearing metastases are used for 
KRAS mutation analysis. However, so far little data are available about the 
question if the KRAS and BRAF mutation status of primary tumors and me-
tastases are equally informative when considering the multiple steps during 
metastatic processes.
Methods: To address this question we analysed the KRAS mutation status 
(codons 12, 13, 61) by pyro-sequencing technology in 111 colorectal cancers 
and matched metastases in lymph nodes, liver, lung, ovary, peritoneum, 
brain, urinary bladder and bone. BRAF mutation analysis was done in all 
KRAS mutation-negative tumors. In addition, multiple (≥2) matched syn- or 
metachronous metastases and corresponding primary tumors were analysed 
in 44 cases. Tumor cells were gained either by microscopically controlled 
manual microdissection or by laser assisted microdissection.
Results: Using laser microdissection we finally did not find any discrepancies 
in the KRAS and BRAF mutation status in primary tumors versus matched 
syn- or metachronous metastases.
Conclusion: KRAS and BRAF mutation analysis in metastases appears to be 
as valid as in primary tumors and should be a reliable alternative in cases 
where primary tumors are not available to predict response to therapies with 
anti-EGFR targeted monoclonal antibodies.

Do-016 
KRAS-/BRAF-status in stage III colorectal cancer correlation with 
morphological parameters and prognostic impact
D.E. Aust1, M.P. Lutz2, M. Mauer3, Ivan Popov4, C.H. Köhne5, G.B. Baretton1

1�Institut für Pathologie, Universitätsklinikum Carl Gustav Carus, Dresden
2�Caritasklinik St. Theresia, Saarbrücken
3�EORTC Headquarters, Brüssel, Belgien
4�Institute for Oncology and Radiology, Department for Medical Oncology, 
Serbien

Aims:� KRAS and possibly BRAF mutations are negative predictors for anti-
EGFR therapy in colorectal cancer (CRC). The prognostic impact of these 
mutations in CRC is less clear. This study aimed to assess the correlation of 
KRAS-/BRAF-status with morphological characteristics and its prognostic 
impact for long term outcome in UICC-stage III CRC.
Methods: FFPE material was collected from 493 CRC treated with adjuvant 
5-FU monotherapy in the PETACC2 trial. KRAS mutations were detected by 
direct sequencing (ABI Prism 310), BRAF mutations by pyrosequencing (Py-
romark Q24). Statistical analysis was done using Fisher exact test and Kaplan 
Meier survival analyses at a level of significance of 0.05.
Results:� While KRAS mutations did not correlate with any pathological pa-
rameters, BRAF mutations were significantly associated with mucinous his-
tology, higher pT-stage, poor differentiation and location in the right-sided 
colon. Neither KRAS- nor BRAF-status showed any impact on disease-free 
and overall survival in univariate analyses.
Conclusions: KRAS-/BRAF-status does not have any prognostic impact in 
CRC treated with 5FU-monotherapy. While BRAF mutations are associated 
with certain morphological characteristics, KRAS mutations are not.

Do-017 
Linking epidemiological and molecular data in colorectal cancer
C. Toth3, M. Hoffmeister2, H. Brenner2, P. Schirmacher1, H. Bl����ä���ker1

1�Institute of Pathology, University Hospital Heidelberg
2�Abt. Klinische Epidemiologie und Alternsforschung Deutsches 
Krebsforschungszentrum (DKFZ)

3�National Center of Tumor Diseases (NCT), Heidelberg

Aims: To investigate the correlation of risk factors with the molecular features 
of colorectal cancer by analysing colorectal cancers from the patients of the 
DACHS-Study.
Methods: The DACHS-Study (Darmkrebs: Chancen der Verhütung durch 
Screening) is a population-based case-control study prospectively collecting 
data on risk and preventive factors of colorectal cancer. 1300 colorectal cancer 
tissues from patients of DACHS-Study were available for analysis. Tumor tis-
sues were assembled by Tissue-Micro-Array (TMA) technique and immuno-
histochemical stainings were performed. In a preliminary study the immuno-
histochemical data were compared to the tumor location, grading and 
gender.
Results: Immunohistochemical analysis on TMA slides provided reliable re-
sults for expression loss of MLH1 and MGMT. The loss of MGMT expression 
was found to be significantly more common among female compared to male 
patients (p=0.003).
Conclusions: Immunohistochemical analysis on TMA slides of colorectal 
cancers collected from a population based study (DACHS) provides a ratio-
nal approach to grouping tumorigenic pathways and to link the molecular 
findings with prospectively generated data on patient and tumor characteris-
tics with well documented follow-ups.

Vortr������������������� ä������������������ ge: Leber/Pankreas

Do-018 
Signal transduction in hepatocellular carcinoma. What is of signifi-
cance for the pathology
H.A. Baba1

1�Institut f������������������������������������������������������������     ü�����������������������������������������������������������     r Pathologie u. Neuropathologie, Universit����������������� ä���������������� tsklinikum Essen

Most cellular processes are regulated by reversible phosphorylation of 
proteins, which play a critical role in the regulation of cell signaling. Signals 
from outside the cell are transferred to the nucleus by a process of signal 
transduction in which kinases phosphorylate other proteins resulting in a 
signal cascade. Dysregulation of these kinases and their pathway components 
has been connected with tumor cell proliferation, anti-apoptosis angiogenesis 
and invasive behavior.
In recent years a new class of enzyme inhibitors which blocks protein kinases 
was introduced. These drugs have names ending with -nib (e.g. Imatinib, 
Sorfenib).
We have recently shown that phosphorylation of p70S6 kinase predicts the 
overall survival of patients with hepatocellular carcinoma (HCC). p70S6 
kinase is the key downstream target of the mammalian target of rapamycin 
(mTOR) which can be blocked by rapamycin. The phosphorylation of p70S6 
kinase indicated aggressive tumor behavior in patients and this marker may 
identify high-risk patients. The extracellular regulated kinase (ERK1/2) is 
involved in the regulation of cell proliferation and apoptosis in HCC. 
Phosphorylation and therefore activation of ERK in the tumor was associated 
with poor prognosis. Thus, the immunohistochemical determination of 
pERK1/2 status is a promising factor for the identification of patients who 
may benefit from new kinase inhibitors which target the ERK pathway.
In order to find new differential activated pathways we present a new high-
throughput technique to generate relevant kinase activity profiles in HCC.
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Do-019 
Liver spots – clonal spots in HCC-bearing non-cirrhotic liver tissue 
indicate hepatocarcinogenesis?
Alexander C. Adam, Viola Teschner, Olaf Adam1, Reinhard B��������ü�������ttner,  
Hans-Peter Fischer
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Bonn
1� Walther-Straub-Institut, Universit������������������� ä������������������ tsklinikum M������ü�����nchen

Aims: About 80% of HCC develop in cirrhosis of known etiology (e.g. hepati-
tis B, alcoholic liver cirrhosis, hemochromatosis, tyrosinemia). Most unclear 
is hepatocarcinogenesis in non-cirrhotic liver tissue. We compare in the pres-
ent study for the first time normal and HCC liver tissue areas with regard to 
clonal proliferation.
Methods: As a marker for this purpose and as an indicator of mtDNA altera-
tions, we use specific mutations of mtDNA, which are detectable within these 
fields. By laserdissection, sequencing, immunohistochemical and histochem-
ical staining, we examine fields which cell population is demarcated by the 
reduction / deficiency or overactivity in the mitochondrial cytochrome c oxi-
dase compared to the remaining liver tissue.
Results: In non-neoplastic altered liver parenchyma from HCC both the den-
sity as well as the size of these clonal fields were significantly higher than in 
normal liver tissue.
Conclusions: These observations permit the following conclusions: 1. For the 
regeneration of liver parenchyma in HCC-diseased livers just far fewer prolif-
erating progenitor cells are available than in healthy liver tissue of the same 
age. 2. The remaining precursor cells have to form larger fields than in normal 
parenchyma. 3. The increased density of the demarcated clonal fields carrying 
mtDNA mutations indicates a significantly increased mutation rate in the dis-
eased liver. We describe a new method for the determination of the “muta-
tional load” as an expression of the genetic age as an indicator lesion in the 
liver.

Do-020 
Cell density-independent activity of YAP protects from TRAIL-in-
duced apoptosis and supports viability and invasion in liver cancer 
cells
D.F. Tschaharganeh, M. Malz, P. Schirmacher, K. Breuhahn
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg

Aims: The hippo signalling pathway is evolutionary highly conserved and 
plays a pivotal role in organ size determination. Since cell/cell contact inhibi-
tion and density-independent growth are frequently observed in cancer, we 
aimed to analyze the role of the hippo-signalling-dependent transcriptional 
regulator yes-associated protein (YAP) in human hepatocellular carcinoma 
(HCC).
Methods: Expression of YAP in human normal livers, premalignant lesions 
(dysplastic nodules), and HCCs was analyzed using real-time PCR, western 
blotting, and tissue-micro-arrays. The expression of different mammalian 
hippo pathway kinases (Mst1/2, Lats1/2) and YAP was inhibited using gene-
specific siRNAs. Functional assays (cell viability, migration, and invasion) 
were performed using independent HCC cell lines (HuH-7, PLC/PRF/5, 
Hep3B).
Results: Increased expression of YAP was detected in 66% of human HCCs 
compared to normal livers at the mRNA and protein levels. Nuclear and cy-
toplasmic expression of YAP significantly correlated with tumor dedifferen-
tiation (r=0.7, p<0.001) and proliferation (r=0.55, p<0.001). The knock-down 
of nuclear YAP resulted in decreased tumor cell viability, migration, and 
matrigel invasion. TRAIL treatment after YAP inhibition was associated with 
increased PARP cleavage in HCC cells. Surprisingly, depletion of different 
hippo pathway kinases did not change the subcellular localization of YAP.
Conclusions: Overexpression and nuclear enrichment of YAP is frequently 
observed in human hepatocarcinogenesis. Nuclear YAP supports tumor 
growth and tumor cell dissemination independent of hippo pathway activity, 
suggesting uncoupling of YAP functions from cell density. Inactivation of 
YAP bioactivity represents a potential mechanism for tumor cell sensitization 
to apoptotic stimuli.

Do-021 
HSF1 supports the development and progression of human hepato-
cellular carcinoma by sustaining MAPK and AKT/mTOR cascades
D. Calvisi, V. De Murtas, G. Gasparetti, A. Zimmermann, F. Dombrowski,  
M. Evert
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Greifswald

Aims: In the present study, we assessed the functional relevance of HSF1 acti-
vation in hepatocarcinogenesis by using HCC cell lines and human hepato-
cellular carcinoma (HCC) samples.
Methods: Levels of HSF1 and its effectors were assessed via real-time RT-
PCR, western blotting, and immunohistochemistry in human HCC and cor-
responding surrounding non-tumorous tissues. Effects on cell growth of ei-
ther reactivation by transfection or suppression via siRNA of HSF1 were 
assessed in human HCC cell lines.
Results: HSF1 expression progressively increased from surrounding non-neo-
plastic livers to HCC, reaching the highest expression in tumors character-
ized by shorter patients‘ survival length following liver partial resection. 
Forced overexpression of HSF1 in human HCC cell lines via transient trans-
fection resulted in increased activity of MAPK and AKT/mTOR pathways 
and suppression of JNK cascade, leading to a rise in proliferation and a de-
cline of apoptosis in vitro. Conversely, suppression of HSF1 in HCC cell lines 
decreased MAPK and Akt/mTOR pathways and induced apoptosis, with a 
consequent decrease in cell growth. A striking inhibitory effect on tumor 
growth was obtained when silencing of HSF1 was associated with MAPK and 
mTOR inhibitors.
Conclusions: HSF1 sustains tumor growth and the activity of MAPK and 
AKT/mTOR cascades in human hepatocarcinogenesis. Treatments aimed at 
suppressing HSF1 might be highly beneficial for the treatment of human 
HCC.

Do-022 
Expression and methylation status of miR-148a in pancreatic ductal 
adenocarcinoma and its impact on proliferation
S.-T. Liffers, J. Munding, B. Verdoodt, M. Vogt, A. Mirmohammadsadegh,  
S. Hahn1, A. Tannapfel
Institut f������������������  ü�����������������  r Pathologie und 1Abteilung f�����������������������������������  ü����������������������������������  r molekulare gastroenterologische 
Onkologie der Ruhr-Universit��������� ä�������� t Bochum

Aims: Upon microRNA array analyses in ductal pancreatic adenocarcinoma 
(PDAC) tissues we identified miR-148a to be frequently down-regulated. 
Therefore, the aim of this study was to validate the miR-148a expression status 
in microdissected pancreatic tissue and to further characterize its mode of 
regulation and its functional impact on PDAC growth behaviour.
Methods: MiR-148a expression was analyzed via TaqMan assays in microdis-
sected ductal, acinar and PDAC cells. MiR-148a expression was reconstituted 
in the PDAC-cell line IMIM-PC2 via retroviral gene transfer. Its impact on 
tumor growth was analyzed by MTT and wound healing assays. The role of 
methylation for miR-148a expression was assessed in primary PDAC tissue by 
MSP analyses and in-vitro via 5-aza-dC treatment of PDAC cell lines followed 
by miR-148a TaqMan assays.
Results: Downregulation of miR-148a in PDAC could be demonstrated. MiR-
148a over-expressing cells showed in-vitro a decrease in proliferation. Migra-
tion behavior was not altered by miR-148a expression. Finally we found that 
approximately 50% of the analyzed PDAC are hypermethylated at miR-148a 
promoter site.
Conclusions: Down regulation of miR-148a expression in PDAC results fre-
quently upon its promoter methylation. Reconstitution miR-148a expression 
is able to reduce PDAC growth rate, indicating that miR-148a down regula-
tion is likely contributing to PDAC development and progression and may 
thus be a therapeutic target for miRNA based approaches.
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Do-023 
Epithelial-stromal interaction in pancreatic cancer: the role of Col-
lagen type V and Tenascin-C
Igor Paron1, Sonja Berchtold1, Madhavi Shamarla1, Irene Esposito1

1�Institut f����������������������������������������    ü���������������������������������������    r Pathologie, Helmholtz Zentrum M������ü�����nchen

Aims: The aim of our project is the characterization of the functional role of 
Tenascin-C (TNC) and collagen type V (Col V) - two proteins of the extracel-
lular matrix that activate the integrin signaling pathway - in pancreatic cancer 
progression, in order to gain insight into the stromal-epithelial cross-talk in 
pancreatic ductal adenocarcinoma (PDAC).
Methods: We performed immunohistochemistry on human pancreatic tis-
sues to determine the expression of Col V in precursor lesions and invasive 
PDAC. Further, to study the effect of Col V and TNC on pancreatic cancer 
cell lines, in vitro assays (wound healing, invasion and adhesion assays, MTT 
viability test) were performed. The integrin signaling pathway was studied by 
immunoblotting and immunofluorescence.
Results: We demonstrate that Col V is mainly expressed by pancreatic stellate 
cells and that its stromal expression levels increase in the progression from 
low-grade pancreatic precursor lesions (PanIN 1) to PDAC. Moreover, we 
show that Col V significantly promotes pancreatic cancer cell adhesion, mi-
gration and invasion, without affecting cell viability. Interestingly, PDAC cell 
lines grown on Col V coated plates display an increased resistance to gem-
citabine and 5-fluorouracil. TNC, whose levels of expression are already 
known to increase in cancer progression through PanIN lesions, is able to 
decrease pancreatic cancer cell adhesion to fibronectin and, in addition, has 
an enhancing effect on cell migration, invasion and adhesion to the uncoated 
growth surface.
Conclusions: Col V is up-regulated in pancreatic cancer progression and af-
fects important properties of pancreatic cancer cells, such as motility and 
chemoresistance. TNC may play a role in spreading and metastasis in vivo by 
affecting cell motility and invasiveness.

Do-024 
Pr����������������������������������������������������     ä���������������������������������������������������     sentation ausgew�����������������������������������    ä����������������������������������    hlter Poster aus der GI-Pathologie
C. Langner
Graz

Sitzung: AG H���������������ä��������������matopathologie

Do-025 
Detection of isocitrate dehydrogenase 1 mutation R132H in my-
elodysplastic syndrome by mutation specific antibody and direct 
sequencing
Mindaugas Andrulis1, David Capper2, Thomas Luft3,4, Christian Hartmann2,5, 
Hanswalter Zentgraf6, Andreas von Deimling2,5

1�Department of General Pathology and
2�Department of Neuropathology, Institute of Pathology, Heidelberg
3�Department of Medicine V, UniversitätsKlinikum Heidelberg
4�Adaptive Immune Regulation Unit, DKFZ, Heidelberg
5�Clinical Cooperation Unit Neuropathology, DKFZ, Heidelberg
6�Monoclonal Antibody Unit, DKFZ, Heidelberg

Aims: Sequencing of the acute myeloid leukemia (AML) genome revealed 
somatic mutations in isocitrate dehydrogenase-1 (IDH1). The aim of the study 
was to test whether myelodysplastic syndrome (MDS) also carries IDH1 mu-
tations.
Methods: A series of bone marrow biopsies from patients with MDS were 
stained using a newly developed antibody specific for the IDH1 R132H amino 
acid exchange. The presence of mutation was confirmed by direct sequencing.
Results: Three out of 71 patients exhibited antibody binding to myeloid pre-
cursor cells. The presence of the R132H mutation was confirmed by DNA se-
quencing in one case. Two patients with IDH1 R132H mutation progressed to 
AML.

Conclusions: Taken together, our data confirm the presence of IDH1 mutation 
in MDS and prove that R132H mutations are already detectable in precursor 
lesion of AML. Furthermore, we demonstrate that standard immunohisto-
chemistry with mutation specific antibody is a sensitive and reliable method 
to detect IDH1 mutation in MDS.

Do-026 
Expression of CD30 in neoplastic mast cells in aggressive forms of 
systemic mastocytosis
K. Sotlar, K. Petat-Dutter, S. Berezowska, P. Valent1, H-P Horny2

Pathologisches Institut, Universit���������� ä��������� t M������ü�����nchen
1�Klinik f���������������������������������������������������       ü��������������������������������������������������       r Innere Medizin I, Abteilung f�������������������  ü������������������  r H��������������� ä�������������� matologie und 
H���������������������������������������������   ä��������������������������������������������   mostaseologie, Medizinische Universit������� ä������ t Wien

2�Institut f�������������������������������   ü������������������������������   r Pathologie, Klinikum Ansbach

Aims: CD30 (TNFRSF8) is a cell membrane protein of the tumor necrosis 
factor family. It represents a well established marker for certain lymphatic 
neoplasms like Hodgkin`s lymphoma and anaplastic large cell lymphoma but 
was found not to be expressed on reactive mast cells. Thus, the potiental diag-
nostic utility of CD30 in mastocytosis was largely unknown.
Methods: A series of cases of systemic mastocytosis (SM; n=100) were studied 
by anti-CD30 immunohistochemistry in order to assess or exclude CD30 ex-
pression by neoplastic mast cells.
Results: The following preliminary results were obtained: 1) CD30 is expressed 
in only a small subgroup of SM; 2) in positive cases, CD30 is expressed in a 
largely varying number of mast cells, ranging from about 5% to almost 100%, 
3) there is a marked tendency for a strong expression of CD30 in high-grade 
variants of SM like aggressive SM or mast cell leukemia.
Conclusion: Our findings indicate that CD30 might be a powerful marker for 
the identification of the aggressive subvariants of SM. Thus, CD30 should be 
added to the panel of markers used for the diagnosis and, especially, the sub-
typing of SM in routine work-up. The confusion of positive results with ma-
lignant lymphoma can be avoided by the additional use of a combination of 
appropriate mast cell markers (i.e., tryptase and CD117).

Do-027 
Sensitive detection of KITD816 V in systemic mastocytosis by determi-
nation of mutant allele burden on the DNA and cDNA level
Kais Hussein, Hans H. Kreipe, Oliver Bock
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: Reactive and neoplastic mast cells strongly express CD117/KIT. The 
quantity of compact mast cell infiltrates in a bone marrow biopsy might be 
small. Thus, whether KITD816V can be detected on the DNA level depends on 
the number of mast cells and the background signal of non-mast cell haema-
topoiesis harbouring the wild-type KIT. Purification of mast cells by laser 
microdissection (LMD) and allele-specific competitive blocker PCR are two 
established methods for detection of KITD816V. However, the former depends 
on accessibility to a LMD device and is time-consuming. The latter allows no 
quantification of mutant alleles (e.g. for comparative follow-up analysis).It 
has been suggested that transcription from the mutant DNA allele in samples 
carrying the KITD816V is considerably high leading to mutant mRNA abun-
dance and thus enabling a more sensitive approach by cDNA analysis even in 
unsorted cells.
Methods: DNA/RNA extraction from formalin-fixed and paraffin-embedded 
bone marrow biopsies (n = 27) from SM cases, Pyrosequencing® for mutant 
allele quantification and HinfI restriction analysis.
Results: Mutant allele burden was significantly higher on the transcript versus 
genomic level (cDNA median 48%, DNA median 5%-DNA, p<0.001). KIT-
D816V-cDNA was positive in all cases and restriction enzyme analysis con-
firmed mutant KITD816V. KITD816V-DNA showed <5% alleles/not detectable in 9 
cases.
Conclusions: Routine diagnostics for KITD816V should be performed combined 
on the DNA and mRNA level.
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Do-028 
Allele specific PCR for the JAK2-V617F mutation is a valuable ap-
proach to detect residual disease in patients after hematopoietic 
stem cell transplantation
U. Siebolts, T. Lange1, C. Wickenhauser
Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Leipzig
1�Abteilung f����������������������������������������������������������     ü���������������������������������������������������������     r H������������������������������������������������������    ä�����������������������������������������������������    matologie und Onkologie, Universit������������������� ä������������������ tsklinikum Leipzig

Aims: Reduced intensity conditioning allogeneic stem cell transplantation 
(RIC-alloSCT) is a potentially curative procedure in the therapy of myelopro-
liferative neoplasms. However, 30 50% of all patients relapse depending on the 
subentity, the stage of the disease, the genetically based risk profile and the 
remission status at the time of the RIC-alloSCT. Therefore, optimization of 
the diagnostic schedules in the post transplant period aiming at the earliest 
possible therapeutic intervention has gained increasing attention.
Methods: Peripheral blood, bone marrow aspirates and bone marrow biop-
sies were gained at defined times. DNA was extracted and allele specific oli-
gonucleotide specific PCR as well as allele specific wild type blocking PCR 
were performed for the JAK2-V617F mutation.
Results: Both procedures are similar sensitive techniques to detect residual 
disease after SCT for JAK2-V617F positive disease. Furthermore no signifi-
cant differences were observed when performing blinded paired analysis on 
gDNA from PB or BM compared to bone marrow biopsies.
Conclusions: In comparison to other parameters in most BCR-ABL negative, 
JAK2 positive MPN, the value of quantitative PCR (QPCR) turns out to be the 
most important tool for the determination of minimal residual disease 
(MRD) load.

Do-029 
The effects of Polo-like kinase 1 (Plk1) inhibition on leukaemic 
blasts in bone marrow biopsies of patients with acute myeloid 
leukaemia
A.M. May, C. M����������������������   ü���������������������   nch, A. Sch���������� ö��������� pflin, M.1 L���������� ü��������� bbert, R.1 W�������������������  ä������������������  sch, S. Lassmann,  
M. Werner
Institut f������������������  ü�����������������  r Pathologie und 1Medizinische Klinik I
Universit�������������������� ä������������������� tsklinikum Freiburg

Aims: The mitotic serine/threonine kinase Polo-like kinase 1 (Plk1) is an im-
portant regulator of the cell cycle especially at the G2/M transition and during 
mitosis. Plk1 is overexpressed in several solid tumors as well as in acute my-
eloid (AML) and lymphoblastic leukaemia, where it is a therapeutic target. In 
this study we show the effect of therapeutic Plk1 inhibition on AML blasts in 
pre- and post-treatment bone marrow biopsies (BMBs) of AML patients.
Methods: We analyzed BMBs of six AML patients who were treated with the 
selective Plk1 inhibitor BI2536, before and one day after the first therapy cycle. 
We performed routine diagnostic stains (Gomori, iron stain, CAE, Giemsa) 
and immunohistochemistry for Plk1 and Cleaved Caspase 3.

Results: Compared to the BMBs before therapy, all post-treatment BMBs dis-
played an increase of atypical mitoses (range 3- to 189-fold) and also apop-
totic cells (up to 14-fold). Immunohistochemistry demonstrated that the cor-
rect centrosomal and/or spindle pole associated localisation of Plk1 in AML 
blasts before therapy, was lost in the AML blasts in the post-treatment BMBs 
(weak diffuse cytoplasmic staining). Only few atypical mitoses stained posi-
tive for Cleaved Caspase 3 (mitotic catastrophe) one day after the first therapy 
cycle.
Conclusions:� Our data confirm the sensitivity of AML blasts to Plk1 inhibition 
with small molecule inhibitors. We show that the atypical mitoses lack cor-
rectly localized Plk1. Moreover, only few of the atypical mitoses were in tran-
sition to apoptosis, thus substantiating data from previous cell culture experi-
ments.

Do-030 
Acute panmyelosis with myelofibrosis clinicopathological and 
molecular features of an aggressive myeloid neoplasm
Silke Kapp-Schwoerer1*, Renate Looser2*, Franz Schaub2*, Michael 
Hummel3*, Manfred Olschewski4*, Michael L�������ü������bbert 5*, Ulrich Germing6*, 
Radek C. Skoda2*, Annette H. Schmitt-Graeff1*
1�Institut f������������� ü������������ r Pathologie
4�Medizinische Biometrie und Statistik
5�H������������������������������������������������������������������   ä�����������������������������������������������������������������   matologisch-Onkologische Abteilung, Universit�������������������� ä������������������� tsklinikum Freiburg
2�Department f�������������������������������������������������������    ü������������������������������������������������������    r Experimentelle H������������������������������������  ä�����������������������������������  matologie, Universit��������������� ä�������������� tsspital Basel
3�Institut f�����������������������������������������������������������     ���ü����������������������������������������������������������     ���r Pathologie, Referenzzentrum f���������������������������  ���ü��������������������������  ���r H����������������������� ���ä���������������������� ���matopathologie, Charit���é��, 
Berlin

6�Klinik f������������������������������������������������    ü�����������������������������������������������    r Innere Medizin, Universit�������������������� ä������������������� tsklinik Dusseldorf

Aims: Since specific genetic alterations have not yet been defined, acute pan-
myelosis with myelofibrosis (APMF) still remains a clinicopathologically as-
signed AML category. We aimed to further characterize this rare variant of a 
myeloid neoplasm by clinicopathological and molecular studies.
Methods: Our files were searched for patients fulfilling the 2008 WHO crite-
ria of APMF and for age- and gender-matched cases with refractory anemia 
with blast excess and fibrosis (RAEB-F). Our approach included the analysis 
of the JAK2-V617F, the MPL W515L and the GATA1 mutational status, the 
imaging of nucleophosphamin1 (NPM1), the review of laboratory, cytoge-
netic and clinicopathological data including patient’s survival.
Results: APMF was associated with a significant shorter median survival 
(p=0.000), a lower MCV (p<0,001), a higher LDH (p<0,001), a higher grade 
of fibrosis (p<0,001) and higher blasts counts (p<0,001) than RAEB-F. A 
JAK2 V617F mutation was detected in 36% of APMF and in 21% of RAEB-F 
patients (p>0,05). An aberrant NPM1 was visualized in 12,9% of the APMF vs. 
7% of the RAEB-F specimens (p>0,05). No MPL W515L and GATA1 muta-
tions were found. In the APMF group, age ≤60 years was associated with a 
more favourable outcome (p=0,013). Hematopoietic cell transplantation 
(HCT) resulted in a significantly longed OS than conventional chemotherapy 
even in elderly patients (p=0,005).
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Conclusions: Our results point to significant morphological and molecular 
differences between APMF and RAEB-F. Survival was significantly shorter in 
APMF than in RAEB-F. We detected a higher frequency of mutated JAK2 
V616F in the APMF samples than reported for other categories of AML or 
MDS which was, however, similar to the NPM1 localization, not predictive of 
outcome. In contrast to data published for acute megakaryoblastic leukaemia, 
no MPL W515L mutation was found. Our data show that a rapid diagnosis 
and a proper management including the option of HCT even in elderly pa-
tients are mandatory for the management of APMF.

Do-031 
Thrombospondin-1 (THBS1) overexpression in different disease 
stages of primary myelofibrosis is exclusively megakaryocyte-
derived – no evidence for stroma-cell involvement
B. Engelhardt, M. Muth, J. Schlu������������������������������      é�����������������������������      , T. Buhr, H. Kreipe, O. Bock
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: Primary myelofibrosis (PMF) is a chronic myeloproliferative neoplasm 
with reactive remodeling of the bone marrow architecture including in-
creased angiogenesis, progressive matrix accumulation and fibrosis develop-
ment. Thrombospondin-1 (THBS1), a factor with pro-fibrotic but also anti-
angiogenic properties, has not been investigated in PMF before.
Methods: Because of the adverse effects mediated by THBS1 we investigated 
the expression in PMF related to the stage of myelofibrosis (n=51) and in in-
dividual follow-ups by real-time PCR, immunohistochemistry and confocal 
laser scanning microscopy.
Results: THBS1 was significantly overexpressed (p<0.05) in all stages of PMF. 
Individual follow-ups showed involvement of THBS1 during progressive my-
elofibrosis. Megakaryocytes and interstitial proplatelet formations were 
shown to be the only source for THBS1 overexpression. Stroma cells like en-
dothelial cells were unlabelled for THBS1.
Conclusions: We conclude that THBS1, overexpressed by megakaryocytes 
and their progenies, apparently can not prevent exaggerated angiogenesis in 
PMF but is rather involved in the development of myelofibrosis.

Do-032 
Expression analysis of microRNA in atypical chronic myeloid leukae-
mia (aCML) and chronic myelomonocytic leukaemia (CMML)
K. Hussein, K. Theophile, M. Muth, H. Kreipe, O. Bock
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims:� BCR-ABL-negative atypical chronic myeloid leukaemia (aCML) and 
chronic myelomonocytic leukaemia (CMML) show dysplasia in all three my-
eloid differentiations with a prominent proliferation of the granulopoiesis in 
aCML and monopoiesis in CMML. The molecular basis of this differentiation 
prevalence is not known but a subset of microRNAs is associated to granulo-
poietic or monopoietic differentiations.
Methods: Real-time PCR expression analysis of myelopoiesis-associated mi-
croRNAs (miR-10a, miR-17–5p, miR-155, miR-223, miR-424) in bone marrow 
cells of aCML (n=3), CMML (n=5), BCR-ABL-positive chronic myelogenous 
leukaemia (CML; n=5) and non-neoplastic control cases (n=3).Molecular-
pathological characterisation includes analyses of CBL exon 8/exon 9 and 
JAK2 exon 14 gain-of-function mutations, BCR-ABL-RT-PCR and cytoge-
netic analysis.
Results:��������������������������������������������������������������������           Analysis of bone marrow cells revealed that median relative microR-
NA expression levels were increased in specific entity:
–	 ·miR-424 in aCML (median 5.8-fold)
–	 ·miR-223 in CMML (median 4.9-fold)
–	 ·mir-155 in CML (median 5.2-fold)
Down-regulation of miR-10a was observed in aCML, CMML and CML 
(median 0.28, 0.40 and 0.24, respectively).MiR-17–5p was not deregulated in 
neoplastic hematopoiesis.
Conclusions: The expression of miR-424 and miR-223 is increased in aCML 
and CMML.

Do-033 
Thymomas reveal different levels of epithelial cell maturation and a 
majority shows cortico-medullary differentiation
A. Marx1,2, B. Huang2, H.K. M���������������ü��������������ller-Hermelink2, E. Hartmann2, A. Rosenwald2, 
F. L�����ä����nger3, L. M�������ü������llauer4, G Ott5, K Wiebe6,7, H-S Hofmann6 S. Fischer8,  
B. Schalke9, W. Nix10, R. Gold11, L. Li12, P. Str����ö���bel1,2

Pathologische Institute, Universit������������ä�����������tskliniken 1Mannheim, 2W���������ü��������rzburg, 
3Hannover; 4Wien und des 5Robert Bosch Krhs. Stuttgart
Chirurgische Universit������������ä�����������tskliniken 6Regensburg, 7M��������ü�������nster, 8Hannover
Neurologische Universit������������ä�����������tskliniken 9Regensburg, 10Mainz, 11Bochum
1�2Zentrum f�����������������������������������   ü����������������������������������   r Medizinische Forschung, Mannheim

Aims: To clarify the differentiation and the level of develop-mental maturity 
of neoplastic thymic epithelial cells (TECs)
Method: Comparison of gene expression profiles of thymomas with those 
published for purified cortical and medullary TECs
Results: Gene expression profiling of WHO-defined thymomas and hierar-
chical cluster analysis separate WHO-defined thymo-mas from each other 
and from thymic carcinomas. Compared to purified normal bulk cortical and 
medullary TECs (Gotter et al, 2004), type A thymomas showed but a slight 
medullary and ~no cortical signature, while type AB, B2 and B1 thymomas 
revealed progressively more cortical differentiation. While the al-most ma-
ture medullary signature of B1 thymomas (including expression of the medul-
lary master gene AIRE and its targets) was expected, the stronger medullary 
footprint in B2 compared to AB thymomas was a surprise. Profiles of B3 thy-
momas were largely unspecific; however, the key cortical chemokine CCL25 
that recruits thymocyte precursors to the thymus was among the top genes 
expressed in B3 but not in type A thymomas.
Conclusions: The WHO thymoma classification is supported by our gene ex-
pression data. Most thymomas show cortical and medullary features that 
both increase from AB through B2 to B1 thymomas. These findings argue for 
founder mutations in bi-potent TEC progenitor cells in AB, B1 and B2 thymo-
mas.

Do-034 
T- and B-cell clonality in acute infectious mononucleosis and atypi-
cal EBV-associated lymphoproliferative disorders
S. W�������������������������������������������������������      ö������������������������������������������������������      rner, H.K. M������������������������������������������    ü�����������������������������������������    ller-Hermelink, A. Rosenwald, H.U. V�����ö����lker
Institute of Pathology, University Würzburg

Aims: 40 cases of atypical Epstein Barr Virus (EBV)-associated lymphoprolif-
eration (AEAL) with an uncertain malignant potential were compared with 
65 cases of acute infectious mononucleosis (AIM), with special regard to 
clonal rearrangement of the heavy chain (IgH) and the T-cell-receptor (TCR) 
genes and clinical outcome.
Methods: Histology, immunohistochemistry, EBER in situ hybridization, 
DNA extraction, polymerase chain reaction and fragment analysis of all cas-
es. The clinical data were assessed.
Results:� The median age of the cases with AEAL (61,1 y) was significantly 
higher than the median age of the cases with AIM (18, 9 y, P<0.005)). Only 3 
cases of AIM showed a monoclonal rearrangement of IgH; none a monoclo-
nal rearrangement of TCR. In the group with AEAL monoclonal rearrange-
ment of IgH (30%) and/or TCR (25%) were found however, a copious number 
of cases was polyclonal. The clinical outcome was variable and did not sig-
nificantly correlate with the results of clonal rearrangement. Some patients 
developed malignant lymphoma in the course of disease, others were treated 
by chemotherapy with regression and some showed spontaneous regression.
Conclusions: Clonal rearrangement of IgH is a rare event in AIM and not as-
sociated with poor clinical outcome. In cases with AEAL, clonal rearrange-
ment of IgH or TCR is more frequent, but prognosis is still unpredictable. 
Further standardized prospective studies are necessary for a better under-
standing and to plan therapeutical strategies.
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Do-035 
Functional interactions of novel RUNX1 isoforms in normal and 
malignant T lymphocytes
Stefan Gattenl�����ö����hner1. Stefan Klein-Hessling1, Edgar Serfling1,  
Edgar Schmitt2 and Hans-Konrad M���������������ü��������������ller-Hermelink1

1�Pathologisches Institut, Universit���������������������  ä��������������������  t W����������������� ü���������������� rzburg, W�������ü������rzburg
2�Institut f����������������������������������������    ü���������������������������������������    r Immunologie, Universit���������������  ä��������������  t Mainz, Mainz

Aims:� RUNX1 (AML1) is an essential transcription factor involved in intrat��h-
ymic T-cell maturation and development of malignant T-cell lymphomas. 
However the expression and functional relevance of recently by us described 
novel RUNX1-isoforms in T cells is so far unknown.
Methods: RNAse Protection Assay, radioactive qRT-PCR, Western Blot, im-
munofluorescence, electro mobility shift assay, co-immunoprecipitation, cell 
transfection and generation of stable T cell transfectants, siRNA knock down, 
cDNA microarrays.
Results: We could show that in normal and malignant T cells the activating/
inhibiting RUNX1 isoforms p48/p30 interact with FoxP3 and NFAT tran-
scription factors and regulate the expression of target genes such as IL-2. 
Moreover we could determine by double immunofluorescence stainings the 
expression pattern of RUNX1 isoforms in normal lymph nodes and malig-
nant T cell lymphomas.
Conclusions: We conclude that the interaction of novel RUNX1 isoforms with 
other transcription factors such as FoxP3/NFAT is crucial for the differentia-
tion and proliferation of normal and malignant T cells. Identification of fur-
ther RUNX1 dependent signalling pathways will elucidate tumor specific 
signalling T cell lymphomas and will be the basis for gene targeted immuno-
therapies.

Do-036 
DNA demethylation and histone acetylation of T cells results in an 
anaplastic large cell lymphoma-like phenotype
M. Joosten1, M. Hummel1, V.Seitz1, H. Stein1

1�Institut f����������������������������������������������������������     ü���������������������������������������������������������     r Pathologie, Charit�������������������������������������   é������������������������������������    Universit��������������������������  ä�������������������������  tsmedizin Berlin, Campus 
Benjamin Franklin Berlin

Aims: A characteristic feature of anaplastic large cell lymphoma (ALCL) is 
their partial or complete loss of the T-cell expression program despite their 
T-cell origin. Since the loss of the T-cell phenotype in many ALCL reminds of 
the loss of the B-cell identity of classical Hodgkin lymphoma and the underly-
ing epigenetic mechanisms we investigated whether similar epigenetic events 
are involved in silencing the T-cell genes in ALCL.
Methods: ALCL- and T-cell lymphoma- cell lines (n=4, each) were treated 
with a combination of 5-aza-2‘-deoxycytidine (DNA demethylation) and 
Trichostatin A (histone acetylation). The RNA of treated and untreated cell 
lines was used for gene expression profiling (Affymetrix).
Results: We show that combined DNA demethylation and histone acetylation 
induce in T-cell lines an up-regulation of ALCL-characteristic genes and an 
almost complete extinction of the T-cell phenotype. In contrast, the same 
treatment of the ALCL cell lines did not reconstitute the T-cell phenotype.
Conclusions: Epigenetic mechanisms play a major role in the extinction of the 
T-cell phenotype in ALCL analogous to the situation in classical Hodgkin 
lymphoma.

Do-037 
Results of a multicentre trial of FISH analysis for non-Hodgkin’s 
lymphoma
T.F.E. Barth1, H.W. Bernd3, R. Bob7, M. Buck1, S.B. Cogliatti2, A.C. Feller3,  
L. Floßbach1, M.L. Hansmann4, S. Hartmann4, H. Horn8, W. Klapper5, D. Krad-
olfer2, T. Mattfeldt1, P. Möller1, A. Rosenwald6, H. Stein7, C. Thorns3, G. Ott8

1�Institutes of Pathology, Ulm University
2�St. Gallen, Switzerland
3�University Hospital Schleswig-Holstein, Campus Lübeck
4�University of Frankfurt
5�Hematopathology Section, University Hospital Schleswig-Holstein, 
Campus Kiel

6�University of Würzburg
7�Campus Benjamin Franklin, Charité University Medicine Berlin
8�Robert-Bosch Krankenhaus Stuttgart

Aims: To investigate reproducibility of FISH results as a tool for lymphoma 
diagnostics.
Method: FISH analysis of five non-Hodgkin‘s lymphomas (one follicular lym-
phoma with additional BCL6 rearrangement, two B-cell lymphomas inter-
mediate between diffuse large B-cell (DLBCL) and Burkitt lymphoma with 
C-MYC and BCL2 rearrangement, and two DLBCL without BCL2, BCL6, c-
MYC or IgH rearrangement) was performed in eight institutions with com-
mercially available fusion probes for the IgH/BCL2- and the C-MYC/IgH-
translocation as well as with break-apart probes (BAP) for the C-MYC and 
BCL6 loci.
Results: In the lymphomas all nine aberrations were readily detected by all 
centres. In the positive lymphomas the number of positive cells ranged from 
30%–87% and was highest for the BCL6 BAP, while fusions probes had posi-
tive results between 60%–90%. No false positive or false negative results were 
obtained. Pearsons’s correlation coefficient between the centres was always 
>0.8, mostly >0.95 (very high). T-tests and variance analyses indicated homo-
geneity of the counts of positive and negative cases within all groups.
Conclusions: FISH is a highly reproducible technique which yields substantial 
additive help for standard diagnostics.

Do-038 
Immunophenotype and mutation status of CLL/SLL with plasma-
cytic differentiation
N. Keller*, H.-D. Foss*, M. Hummel*, I. Anagnostopoulos, ��������������������   H. Stein, C. Lodden-
kemper (*equal contribution)
Institut für Pathologie/CBF, Reference Centre for Lymph Node Pathology 
and Haematopathology, Charité - Universitätsmedizin Berlin

Aims: To evaluate the expression of various plasma cell markers in relation to 
the IgH gene mutation status and prognosis in chronic lymphocytic leukae-
mia/small lymphocytic lymphoma (CLL/SLL).
Methods: Immunohistochemistry (CD5, CD20, CD23, CD43, MUM1/IRF4, 
VS38c, CD138, BLIMP-1, XBP1, kappa/lambda, ZAP-70), molecular analysis 
using IgH PCR and sequencing.
Results: A total of 65 biopsies of nodal CLL/SLL were investigated. All cases 
showed a characteristic immunophenotype (CD20+, CD5+, CD23+, CD43+). 
By morphology and monotypic light chain expression, 21/65 CLL/SLL cases 
were diagnosed as CLL with plasmacytic differentiation and in parallel ex-
pressed various plasma cell markers (MUM.1/IRF4, BLIMP-1, XBP1) more 
frequently. IgH PCR and sequencing revealed 38% mutated and 62% unmu-
tated CLL/SLL. More then half of the CLL/SLL cases with plasmacytic dif-
ferentiation displayed an unmutated IgH status, a finding which correlated 
well with the expression of the surrogate marker ZAP-70. Currently we are 
completing the collection of the clinical data.
Conclusions: Surprisingly, the majority of CLL/SLL cases with plasmacytic 
differentiation is derived from unmutated B-cells. According to the prelimi-
nary analysis of the clinical data plasmacytic differentiation appears to be an 
adverse prognostic factor.
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Do-039 
Cyclin D1 positive diffuse large B-cell lymphomas are of post-ger-
minal center-immunophenotype and lack alterations in the CCND1 
gene locus
P. Adam1*, T. Vela-Chávez2*, M. Kremer2, K. Bink2, J.A. Ferry3, F. Fend1, E. Jaffe4, 
L. Quintanilla-Martínez1

1�Institute of Pathology, University of Tubingen
2�Institute of Pathology, Technical University Munich, Germany
3�Pathology Department, Massachusetts General Hospital, Boston, USA
4�Laboratory of Pathology, National Cancer Institute, National Institutes of 
Health (NIH), Bethesda, USA

Aims: The association of cyclin D1 expression with specific histological sub-
types of DLBCLs and/or in the setting of Richter´s transformation has not 
been studied systematically. The aims of this study were to analyse the inci-
dence of cyclin D1 overexpression in DLBCLs and Richters transformation 
(RT) cases and to elucidate the possible molecular mechanism.
Methods: Seventy-six cases of DLBCLs, including 9 RT cases were included 
in this study. Immunohistochemical stainings for CD20, CD5, CD30, BCL-2, 
BCL-6, CD10, MUM1, cyclin D1and Ki67 were performed and complement-
ed by immunofluorescence double stainings. CCND1 and c-MYC gene loci 
were analyzed by FISH
Results: Of the 67 de novo DLBCLs, 13 cases (19.4%) were cyclin D1+. These 
cases displayed heterogeneous morphological patterns. All cases were nega-
tive for CD10. MUM1 was positive in 11/14 cases. No CCND1 gene locus al-
terations were identified by FISH analysis, except for one case. No c-MYC 
translocations were identified.
Conclusions: 1) Cyclin D1 expressing DLBCL show a post-germinal B-cell 
phenotype 2) The abnormal expression of cyclin D1 is not associated with a 
t(11;14), suggesting an alternative mechanism of cyclin D1 deregulation.

Do-040 
Identification of a chemokine receptor profile characteristic for 
mediastinal large B-cell lymphoma
I. Anagnostopoulos1, A. Rehm2, U.E. H�����ö����pken2, K. J������ö�����hrens1

1�Institut f���������������������  �����������������������   ü��������������������  �����������������������   r Pathologie, Charit�����������������������   é����������������������   , Campus Mitte, Berlin
2�Max-Delbr��������������������������������������������������     ü�������������������������������������������������     ck-Center for Molecular Medicine; Berlin, Germany

Aims: Mediastinal large B cell lymphomas (MLBCLs) are considered as a sub-
type of diffuse large B cell lymphoma (DLBCL), however they exhibit com-
pletely different patterns of dissemination. To address the preferential posi-
tioning of MLBCL, we focused on homeostatic chemokines involved in B cell 
compartmental homing in secondary lymphoid organs.
Methods: We applied immunohistochemistry to assess chemokine receptor 
and ligand expression in situ. Flow cytometry was used to identify the che-
mokine receptor profile on a MLBCL-derived cell line, Karpas1106 and on 
thymic B cells. Migration assays were performed to examine functionality of 
chemokine receptors. Electrophoretic mobility shift assay was applied to 
score for NF-κB activity.
Results: We obtained an unexpectedly low expression frequency for the che-
mokine receptors CXCR5 and CCR7 in MLBCL. While the mature B cell 
marker CCR6 was absent in most cases, the lineage aberrant marker CCR9 
emerged in the majority of MLBCL cases. Given the role of NF-κB in the 
transcriptional activation of CCR7, we identified the involvement of the non-
canonical activation pathway in MLBCLs.
Conclusions: MLBCLs exhibit a chemokine receptor profile which allows the 
discrimination from DLBCL not otherwise specified and classical Hodgkin 
lymphoma. Furthermore, we suggest that low abundance expression of CCR7 
and CXCR5 may hinder lymphoma cells from nodal dissemination.

Do-041 
Immunohistochemical characterisation of 145 paediatric lympho-
blastic lymphomas treated within the Euro-LB 02 study: results of 
the EICNHL pathology panel
I. Oschlies1, A. Reiter2, W. Klapper1

on behalf of the European EICNHL Pathology Panel
1�Institut f�������������������������������������������������������������    ü������������������������������������������������������������    r Pathologie, Sektion H������������������������������������� ä������������������������������������ matopathologie, Christian-Albrechts-
Universit������� ä������ t Kiel

2�Kinderklinik, Abt f. H��������������������������������������������������  ä�������������������������������������������������  matologie/Onkologie, Universit������������������� ä������������������ tsklinikum Giessen

Aims: International Panel review and immunohistochemical characterisation 
of 192 pediatric lymphoblastic lymphomas (LB) treated within the European 
study Euro-LB 02.
Methods: Paraffin material of 145 paediatric LB was available for review by the 
international pathology panel. A minimal staining panel for diagnosis ac-
cording to the WHO-08 criteria included CD3, CD79a, MPO and TdT which 
was expanded according to the lineage of the LB. The EGIL criteria for sub-
typing of T-LB were evaluated for their use on paraffin embedded tissue. Fur-
ther markers of specific interest (Pax5, CD1a. CD56, CD34, CD10) were inves-
tigated.
Results: We will present the completed data of the international review in-
cluding an extensive immunohistochemical characterisation of 145 pediatric 
LBs.An interims analysis reveals 85 T-LBs (59%), 45 B-LBs(31%), 3 mixed lin-
eage lymphomas (2%), 3 undifferentiated lymphomas (2%) and 9 unclassified 
cases (6%). Subtyping into the EGIL-defined subgroups TI-IV was impossible 
mainly due to the failure of reliable distinction between cytoplasmic- versus 
membrane-staining of CD3 on tissue sections. Only separation of cortical 
(CD1A+) in 61% (43/70) versus non-cortical subtypes of T-LB in 39% (27/70) 
was practicable. The role of Pax5 for lineage determination in LB will be dis-
cussed.
Conclusion: This study provides an extensive Herein we present the largest 
immunologically characterised cohort of childhood LB treated in a prospec-
tive, randomised trial. The data will help to design rational staining panels for 
diagnostic work-up of LB.

Do-042 
Combined over-expression of PAX5 and epigenetic treatment are 
unable to restore the B-cell phenotype in the Hodgkin cells
L. Dimitrova1, V. Seitz1, D. Lenze1, M. Szczepanowski2, L. Ma2, W. Klapper2,  
H. Stein1, M. Hummel1

1�Institut f���������������������  ���������������������������� ü��������������������  ���������������������������� r Pathologie, Charit���������������������������� é��������������������������� -Universit����������������� ä���������������� tsmedizin Berlin
2�Institut f������������������������������������������������������������    ü�����������������������������������������������������������    r Pathologie, Universit������������������������������������  ä�����������������������������������  tsklinikum Schleswig-Holstein, Kiel

Background and Aims: The expression of the transcription factor PAX5 is sig-
nificantly reduced in the tumour cells of classical Hodgkin lymphoma (cHL). 
Furthermore, almost all other B-cell associated genes are at least partially due 
to epigenetic mechanisms - silenced. Therefore we tested the hypothesis 
whether an induced strong expression of PAX5 in combination with demeth-
ylation and histone acetylation is able to restore the B-cell gene expression 
program in cHL.
Methods: The Hodgkin-derived cell line L428 with and without inducible ec-
topic PAX5 expression was treated with 5-aza-deoxy-cytidine (5-aza-dC; de-
methylation) and trichostatin A (TSA; acetylation). RNA and protein were 
extracted after 6 days of treatment and subjected to microarray analysis (Af-
fymetrix U133A), real-time RT-PCR and Western blot analysis.
Results: PAX5 proved to be strongly expressed in L428 cells after induction 
with Mifepristone. However, a re-activation of the B-cell phenotype was not 
detectable. The additional treatment with 5-aza-dC and TSA led to the ex-
pected up-regulation of cancer testis antigens but not to a re-expression of 
B-cell characteristic genes.
Conclusions: Our results show that a forced strong PAX5 expression com-
bined with promoter demethylation and histone acetylation does not suffice 
to restore the B-cell gene expression program in the Hodglin cell line L428. 
This indicates that additional mechanisms are operative in suppressing the 
B-cell genes in cHL.
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Sitzung: AG Informatik in der Pathologie

Do-043 
Uncompressed WSI in diagnostic virtual 3D microscopy –  
a dispensable quality
Thomas Kalinski1, Ralf Zw�������ö������nitzer1,2, Florian Grabellus3, Sien-Yi Sheu3, 
Saadettin Sel1, Harald Hofmann4, Albert Roessner1

1�Institut f���������������������������������������������   ü��������������������������������������������   r Pathologie, Universit��������������������� ä�������������������� tsklinikum Magdeburg
2�Imassense Deutschland GmbH, Berlin
3�Institut f�������������������������������������������������������������     ü������������������������������������������������������������     r Pathologie und Neuropathologie, Universit����������������� ä���������������� tsklinikum Essen
4�Medizinisches Rechenzentrum, Universit��������������������� ä�������������������� tsklinikum Magdeburg

Aims: Lossy compression influences the quality of whole slide images (WSI) 
and may have an influence on the diagnostic accuracy. Anyway, compression 
artifacts should not be recognizable in JPEG2000 format below a compres-
sion ratio of 20:1. To verify this assumption in practice we carried out another 
comparative investigation.
Methods: Virtual 3D slides of gastric biopsies with or without Helicobacter 
pylori gastritis were constructed using uncompressed WSI or compressed 
WSI using compression ratios of 5:1, 10:1, and 20:1. The virtual 3D slides were 
diagnosed in a blinded manner by three pathologists according to the up-
dated Sydney classification.
Results: Our results showed no significant differences using uncompressed or 
compressed WSI.
Conclusions: We conclude that uncompressed WSI or near-losless compres-
sion is a dispensable quality in virtual microscopy, even in diagnostic applica-
tions.

Do-044 
Intelligent navigation in virtual slides of serial sections
N. Zerbe, P. Hufnagl, K. Schl���ü��ns
Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin

Aims:� Tracking a suspicious region through serial sections is a laborious and 
time consuming task in conventional microscopy. We present a method for 
computer assisted navigation within biopsy specimens based on virtual mi-
croscopy.
Methods: Automatic image analysis on virtual slides recovers alignment in-
formation of sections that is lost during cutting process of the specimen. In a 
first step segmentation of biopsy particles is performed in low image resolu-
tion. The location of tissue sections is represented as a so-called serialization 
curve. Expectation maximization classification is applied to cluster particles 
using shape features. Subsequent feature point extraction and matching re-
fines the alignment of corresponding particles.
Results: Intelligent navigation is a new way to extend the functionality of a 
virtual microscope beyond those of conventional microscopy. The algorithms 
were tested on multiple types of biopsy slide series, including stomach and 
kidney. A demo is available at http://virtuellemikroskopie.charite.de/dgp-
2010nav/.
Conclusions: The introduced tool enables pathologists using virtual micros-
copy to efficiently navigate through serial sections of the same slide. More-
over serial sections are traceable across different slides by retaining a relative 
position. The algorithm works independent of the histological origin of mate-
rial and biopsy technique.

Do-045 
The European scanner contest implications and limitations
T. Schrader1,2, P. Hufnagl2, R.Pauli3, M.G. Rojo4, A. Laurinavicius5

1�Fachhochschule Brandenburg
2�Institut für Pathologie, Charité Universitätsmedizin Berlin
3�Institut für Pathologie, Klinikum Brandenburg
4�Servicio de Anatomia Patologica, Hospital General de Ciudad Real
5�National Centre of Pathology, Vilnius, Lithuania

Aims: The vendors of scanner for virtual microscopy offers various scanning 
technologies with different advantages and disadvantages. A European Scan-
ner Contest, supported by the COST Action IC06004 „Eurotelepath“, was 
established to get a general impression about the state of the art in scanner 
technologies.
Methods: In a pre-test the quality evaluation parameters were specified. The 
main test takes place during this conference. Different disciplines were de-
fined: Fast routine scanning 400 randomly selected slides from a pathology 
department should be scanned as fast as possible with a default scanner set-
ting.High quality scanning 20 special selected slides consist of biopsies, oper-
ating material should be scanned to get best quality for every slide the scanner 
setting can be optimized. Cytology Scanning 50 slides from different cytology 
areas. Special techniques Scanning 20 slides with immunofluorescence.
Results: The first preliminary results can be presented in a specialized result 
matrix. This test is the first contest to compare different scanner.

Do-046 
Automated selection of diagnostic fields of view in microscopical 
images
G. Kayser, M. Werner, K. Kayser1

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�UICC-TPCC, Charit��������� é�������� , Berlin

Aims: Virtual slide technology is on its step into routine diagnostic pathology. 
The application of to fully digital microscopy permits and increases the de-
mand for supportive techniques. Within these automated selection of fields of 
view ranks in the first places of pathologists‘ requests. We developed new al-
gorithms for automated selection of fields of view to display the diagnostic 
relevant areas only.
Methods: A) sliding technique: a fixed frame (10% of the image area) was 
shifted horizontally and vertically over the whole image. Each area was sepa-
rately analyzed for gray-value thresholds, local gray value maxima and mini-
ma, transformation of gray values and stochastic geometry. B) Cluster analy-
sis: Local gray value maxima served for cluster detection by graph theory 
approaches. All in all 2078 images of different magnifications (4x, 10x, 20x, 40 
x) and different organs (stomach, colon, lung, pleura) have been analysed by 
both methods. The automatically selected areas were manually reclassified for 
their diagnostic value.
Results: In each classification algorithm the diagnostically relevant image ar-
eas were correctly selected in 92.3 to 100%. This correct selection was inde-
pendent from the magnification the images were acquired in. All algorithms 
were robust and delivered reproducible results.
Conclusions: We have developed reliable algorithms for automated selection 
of fields of view in histological images with correct area-selection of at least 
92.3%. Future analyses and applications including a quantitative mapping of 
image information will be applied on virtual slides.

Do-047 
Automated processing of whole slide images using open source 
image analysis software
N. Zerbe, M. Strupp, P. Hufnagl, K. Schl���ü��ns
Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin

Aims: Image analysis on whole slide images (WSI) is a growing challenge in 
scientific research on virtual slides. We present a framework that combines 
virtual microscopy and public domain image analysis software.
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Methods: ImageJ is an open source image processing program developed at 
the National Institutes of Health having a large user community that contrib-
utes extensions (plugins) in a wide field of life science applications. We apply 
the open architecture of ImageJ to interactively explore, process and, analyse 
WSI.
Results: Image processing software usually works on standard-size images 
whereas virtual slides are very large. Based of the framework we developed an 
ImageJ plugin that 1) offers simple virtual microscope functionality and 2) 
allows batch processing of WSI. As image providers we use file system inter-
faces to virtual slide as well as web based WSI streaming servers. The introdu-
ced bridging technology has applications in rapid prototyping of scientific 
image analysis software and education. A demo is available at http://virtuelle-
mikroskopie.charite.de/dgp2010ima/.
Conclusions: The introduced framework enables computer scientists and pa-
thologists to process and analyze whole slide images within ImageJ. The most 
prominent toolkit in open source medical image analysis with its wide range 
of available algorithms is now applicable to virtual microscopy.

Do-048 
Automated quantitative analysis of Her2 expression in immunohis-
tochemical data in a neoadjuvant breast cancer study
F. Klauschen1, S. Loibl2, S. Darb-Esfahani1, A. Stenzinger1, M. Linde2,  
M. Dietel1, G. v. Minckwitz2, C. Denkert1

1�Institut f���������������������  �ü��������������������  �r Pathologie, Charit�é Universit��������������������������������   ä�������������������������������   tsmedizin Berlin Campus Mitte, 
Charit����������������������   é���������������������   platz 1, 10117 Berlin

2�GBG Forschungs GmbH, Schleussnerstrasse 42, 63263 Neu-Isenburg

The increased availability and use of immunohistochemical data from large 
patient collectives in the search for novel predictive disease markers and the 
study of pathomechanisms call for objective, standardized, automated and 
high-throughput analysis methods. While the field of medical image analysis 
has started to produce various computer-aided, automated segmentation and 
IHC analysis methods during the last years the question about what approach 
works best for what type of data is still open, and comprehensive, 
methodologically transparent analysis methods are rare. Therefore, most 
studies still rely on the „manual“ evaluation, i.e. classification and quantification 
of IHC data, which is time-consuming, subjective and consequently also 
reduces the comparability of studies published by different groups. In the 
approach presented here we combine virtual microscopy with a sequence of 
algorithms for signal channel separation, nucleus detection and classification 
and membrane stain quantification and compare its performance with manually 
analyzed data from a neoadjuvant breast cancer study assessing the impact of 
human epidermal growth factor receptor 2 (Her2) expression on patient 
survival. In summary, our approach allows for the automated and standardized 
quantitative analysis of cell membrane markers in large IHC image data sets.

Do-049 
The current development of structured reports in pathology
T. Schrader1,2, M.G. Rojo3, C. Daniel4

1�Fachhochschule Brandenburg
2�Institut für Pathologie, Charité Universitätsmedizin Berlin
3�Servicio de Anatomia Patologica, Hospital General de Ciudad Real
4�Université Paris Descartes, Paris

Aims: The College of American Pathologists will publish the next version of 
structured reports soon. In France and Spain the national societies of pathol-
ogy support the process of report structuring and report unification with 
clear defined targets:
– usage of structured report templates as check lists
– improve the comprehensibility of pathology reports for the clinicians
– �improve the interchangeability and comparability of reports on national 

and international level
Methods: In various meetings organized by IHE the requirements of struc-
tured reports were defined by a team of pathologists and computer scientists. 
The existing structured reports in different countries were compared. In an 

unification and smoothing process the practicability and the scientific re-
quirements as well as completeness were evaluated.
Results: First templates from American, French and Spanish societies are 
compared to the results of the German working groups. Tools for manage-
ment of templates and establishment of structured reports will be presented.
Conclusions: It is a common sense on the international level that the struc-
tured reports can reflect the complexity of pathology as well as the clinical 
requirements and support clinical decision and evaluation related to quality 
assurance.

Do-050 
Structured reports in german pathology state of the art
G.Haroske
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Klinikum Dresden-Friedrichstadt

Aims: Among all medical d��������������������������������������������������      o�������������������������������������������������      cuments pathology reports are often highly criti-
cal for patient care. In terms of information technology and knowledge engi-
neering presently these reports are widely lacking adequate structure to sup-
port their usage in knowledge retrieval technologies for medical decision 
making, research, epidemiology, quality management and medical educa-
tion.
Methods: By means of PubMed surveys and by a questionnaire sent to ven-
dors of Pathology Management Systems (PMS) the degree of structure in 
pathology reports in PMS sold in Germany was analyzed.
Results: Pathology reports are widely displayed, stored and exported as free 
text, identifiable by human beings, but without „observation identifiers“ of a 
coding system not readable by computer. A few systems allow textual infor-
mation to be structured in sections partly identified by coding systems as 
ICD-O, SNOMED CT, etc. Within the sections the information is still un-
structured. At the very beginning are attempts to structure the report as a list 
of coded items based on templates, which are controlled for identifiers, ver-
sion, and the underlying concepts and representations. This is by far the most 
granular structure for computer readability and knowledge engineering.
Conclusions: Compared with the EU and North America the development of 
pathology informatics in Germany is losing ground at this most important 
field. Although standardization efforts have led to a series of reporting mini-
mum requirements in tumour pathology, their implementation in structured 
data entry systems is still lacking. This task has to be led by pathology organi-
zations.

Do-051 
Quality control in pathology and surgery of rectal cancer by means 
of oncological datasets in structured reports
G. Haroske, T. Kramm, M. M���������������������������    ö��������������������������    rz, E. Puffer, S. Stelzner1

Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Klinikum Dresden-Friedrichstadt
1�Klinik f������������������������������������������������������     ü�����������������������������������������������������     r Abdominal- und Viszeralchirurgie, Klinikum Dresden-
Friedrichstadt

Aims: Diagnostics and treatment of malignant diseases are confronted with 
an increasing demand for quality control as to assure a high level of guideline 
conformity. Structured pathology reports may provide a comprehensive data 
set for those purposes, too. For four years key quality control variables ac-
cording to S3-guideline and to the Working Group Workflow Rectal Cancer 
II (WGWRCII) from three different surgical clinics were analysed.
Methods: Structured pathology reports for rectal tumour specimens were 
used in a mock-up solution for a retrospective analysis of 76 data elements, 38 
of them derived from the DGP minimal requirements for colorectal cancer 
reporting, in all of each 50 rectal cancers in the years 2007 through 2009 and 
2001.
Results: The key variables „tumour type“, depth of invasion“, „lymph node 
status“, „number of lymph nodes studied“, „circumferential resection margin“, 
„venous invasion“, „grading“, „R-status“, „quality of mesorectal excision“, 
„coning in PME“, and „intraoperative perforation“ showed partly consider-
able variation in the time periods studied, between pathologists, and between 
the clinics with a trend of improvement in recent years. A few remained sub-
standard in terms of the S3-guideline for colorectal cancer.
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Conclusions: Quality control measures in diagnostics and treatment should 
detect weak points in the processes and outcomes. Structured pathology re-
ports are a valuable tool for a timely control of process and product quality in 
both pathology and tumour surgery.

Do-052 
Process analysis and management in pathology as a tool for induc-
ing quality assessment
D. Neureiter, R. Kemmerling, W. Wurm1, O. Dietze
Institute of Pathology, University Hospital Salzburg of the Paracelsus 
Private Medical University, Salzburg, Austria
1�IT-Department, Salzburger Landeskliniken, Salzburg, Austria

Aims: Progressive changing of economic environment forces clinics and clin-
ic-associated institutes or departments to improve efficiency and effective-
ness. A possible and reliable approach is the technique of process analysis 
being integral element of the DIN ISO certification.
Results: According to the clinical situation major processes could be divided 
in receipt, treatment, diagnostic findings and completion of the received hu-
man tissues. The process visualisation with MS Visio could identify 92 differ-
ent processes on the basis of the actual status of the Institute of Pathology 
Salzburg, whereby 23 (25%) processes showed adding value characteristics. 
Additionally, with visualized process analysis starting point of quality im-
provement (such as tissue tracking) could be identified.
Conclusions: Overall, process analysis with specialized visualisation software 
could identify critical processes for further quality assessments.
Methods: A complete four step method for process analysis was carried out 
(i) to detect and distinguish processes, to analyze the (ii) status quo and (iii) 
future challenges as well (iv) to develop quality assessment. Processes are de-
scribed as primary processes having central adding value character and as 
secondary processes with supporting features, which could further differenti-
ated into high and low frequency. The professional Microsoft (MS) Visio soft-
ware packages were applied to visualize and identify the processes.

Do-081 
WSI Integration of digital pathology in clinical PACS systems
R. Zw�������ö������nitzer1,2, H. Hofmann3, A. Roessner1, T. Kalinski1

1�Institut f���������������������������������������������   ü��������������������������������������������   r Pathologie, Universit��������������������� ä�������������������� tsklinikum Magdeburg
2�Imassense Deutschland GmbH, Berlin
3�Medizinisches Rechenzentrum, Universit��������������������� ä�������������������� tsklinikum Magdeburg

Aims: The storage of image data in picture archiving and communication sys-
tems (PACS) is required for all data in routine pathology. Besides conven-
tional image data such as macroscopic pictures, data consuming whole slide 
images (WSI), as well as additional information and reports are intented to be 
integrated in PACS.
Methods: Common clinical PACSs use DICOM standard, which allows the 
storage of images and case related informations in a common open format. As 
for radiology, DICOM standard includes definitions for several other image 
types, adapted to the specific requirements of the departments.
Results: The use of DICOM standard for conventional image data in pathol-
ogy is already applicable. However, for efficient use of WSI, adjustments of the 
DICOM standard are necessary. Although subtle attempts have been made by 
the DICOM committee to integrate WSI using fragmentation of the huge 
image data, certainly profound modifications of the DICOM standard are 
necessary to meet the requirements of WSI.
Conclusions: The current proposal of the DICOM committee limits the fur-
ther development of PACS in Digital Pathology, as out of date methods com-
ing from radiology have been recommended, which are not sufficient enough 
for WSI, and which might lead to a failure of WSI-PACS integration in the 
future. Therefore, modifications of the DICOM standard are urgently needed 
to prevent any cessation in the further development of Digital Pathology.

Sitzung: AG Orthop������������������ ä����������������� dische Pathologie

D�����o-053 
Downregulation of CD34 is associated with malignancy in solitary 
fibrous tumors – analysis of 279 cases
Thomas Kn���������������������������������������������������      ö��������������������������������������������������      sel, Detlef Katenkamp, Birte Schulz, Iver Petersen
Institute of Pathology, Friedrich-Schiller University Jena

Purpose:� After the first detailed histologic description of solitary fibrous tu-
mor (SFT) by Wagner in 1870 in Leipzig this tumor group become more 
popular. Genomewide expression profiling has identified a number of genes 
differentially expressed in soft tissue sarcomas. Our objectives in this study 
were: 1) to test whether differentially expressed genes are also distinct on the 
protein level 2) to evaluate these biomarkers in a series of well characterized 
solitary fibrous tumors 3) to correlate the expression with clinicopathological 
data. Methods: 279 intrathoracic and extrathoracic SFTs from the german 
consultation and reference center of soft tissue tumors were revisited and 
analyzed immunohistochemically with antibodies CD34, BCL2, CD99, SMA, 
S100, PanCK and Ki67. Furthermore SFTs were categorized into the new pro-
posal of SFT designation: Fibrous variant, cellular variant, fat forming variant, 
giant cell-rich variant and malignant SFTs of these subgroups. The anatomical 
location, the size, mitotic index, necrosis, cellularity, collagenous ropes and 
growth pattern of the vessels are recorded. Results: 79% of the SFTs were cat-
egorized into the fibrous variant, 17% cellular, 2% fat forming, and 1% giant 
cell rich variant. Three percent were categorized in malignant SFTs. Interest-
ingly in malignant SFTs downregulation of CD34 was observed on protein 
level and a statistically significant parameter.
Conclusions: The fibrous variant of SFTs is most frequent, following by the 
cellular variant. The fat forming and the giant cell rich variant of SFTs are very 
rare.Downregulation of CD34 is associated with malignancy in SFTs pertain-
ing to the underlying biologic mechanism.

Do-054 
MYC high level gene amplification is a distinctive feature of angio-
sarcomas after irradiation or chronic lymphedema
P. Str����ö���bel1, K. M��������ö�������ssinger1, S. K�����ü����ffer1, JM Coindre2, P. Hohenberger3, A. Marx1

1�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsmedizin Mannheim
2�Institut Bergoni����������������������   ���������������� é���������������������   ���������������� , Universit����������  ���������������� é���������  ����������������  Victor S���������������� é��������������� galen, Bordeaux
3�Abt. ����������������������������������������������������������������    Chirurgische Onkologie und Thoraxchirurgie, Universit�����������ä����������tsmedizin 
Mannheim

Aims: Angiosarcomas (AS) are rare vascular malignancies that arise either de 
novo as primary tumors or secondary to irradiation or chronic lymph edema. 
The cytogenetics of angiosarcomas are poorly characterized.
Methods: We applied array-CGH as a screening method to identify recurrent 
alterations in 22 cases and FISH to confirm our findings in 61 angiosarcomas 
(28 primary and 33 radiation-induced).
Results: Recurrent genetic alterations were identified only in secondary but 
not in primary AS. The most frequent recurrent alterations were high level 
amplifications on chromosome 8q24.21 (50%), followed by 10p12.33 (33%) and 
5q35.3 (11%). FISH analysis confirmed high level amplification of MYC on chr. 
8q24.21 as a recurrent genetic alteration found exclusively in 55% of AS sec-
ondary to irradiation or chronic lymph edema, but not in primary AS. Am-
plification of MYC was not predisposing to high grade morphology or in-
creased cell turnover.
Conclusions: In spite of their identical morphology, secondary AS are geneti-
cally different from primary AS and are characterized by a high frequency of 
high level amplifications of MYC. This finding may have implications both for 
the diagnosis and treatment of these tumors.
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Do-055 
Combining three distinct histological features of synovitis into a 
3-component grading system leads to greatly increased diagnostic 
accuracy
E. Slansky1, J. Li2, T. H����ä���upl3, L. Morawietz4, V. Krenn5, F. Pessler1,6

1�Klinik und Poliklinik f����������������������������������������     ü���������������������������������������     r Kinder- und Jugendmedizin, TU Dresden
2�Dept. of Statistics, National Univ. of Singapore
3�Rheumatologie, Charite Universit������������������ ä����������������� tsmedizin, Berlin
4�Pathologie, Charite Universit������������������ ä����������������� tsmedizin, Berlin
5�Zentrum f��������������������  ü�������������������  r Pathologie, Trier
6�Helmholtz Zentrum f������������������������������������  ü�����������������������������������  r Infektionsforschung, Braunschweig

Aims: Using multicategory and binary ROC analysis, to compare a 3-compo-
nent synovitis score with each of its components (stromal cellularity, intimal 
hyperplasia, inflammatory infiltration) in the ability to differentiate among 
inflammatory and degenerative arthropathies and normal synovium.
Methods: The 3-component synovitis score was determined in 666 synovial 
specimens: normal synovium, n=33; post-traumatic arthropathy (PtA), n=29; 
osteoarthritis (OA), n=221; psoriatic arthritis, n=42; and rheumatoid arthritis 
(RA), n=341. The discriminatory abilities of the score and its components 
were quantified with the area under the curve (AUC) of binary ROC analysis 
and the hypervolume under the manifold (HUM) of multicategory ROC 
analysis.
Results: The 3-component score differentiated all arthropathies accurately 
from normal tissue (AUC: 0.87–0.98), and RA from OA or PtA (AUC: 0.85 
for both). AUCs of the intimal hyperplasia and stromal cellularity compo-
nents (r=0.94 and 0.91, respectively) correlated with the AUCs of the com-
plete score markedly more strongly than the inflammatory infiltration com-
ponent (r=0.60). Multi-category ROC analysis ranked the overall 
discriminatory ability of the 3-component score several-fold higher than that 
of any of its components, with HUMs of 0.062 (complete score), 0.014 (stro-
mal cellularity), 0.0075 (intimal hyperplasia) and 0.0005 (infiltration).
Conclusions: Combining three distinct histological parameters into one 3-
component score led to greatly increased overall diagnostic power. The dis-
criminatory ability of the score stems more from measuring proliferative than 
infiltrative aspects of synovitis.

Do-056 
Detection of minimal infection in synovial tissue of patients with 
prosthesis loosening
M.Otto1,2, N. Arens1, R.P.H. Schmitz3, M. Lehmann3, S. Bertz2, J. Kriegsmann1,2

1�Molekularpathologie Trier
2�ZHZMD Trier
3�SIRS Lab Jena

Aims: Minimal infections in synovial membranes can be diagnosed using 
standardized morphological criteria. On one hand culturing synovial fluid 
provides a high rate of false negative results, on the other hand until now the 
disadvantage of molecular analysis was a high amount of false positive re-
sults.
Methods: We have adapted a commercial sepsis test, validated for whole 
blood, for the use in synovial tissue specimens. The testing system detects 40 
bacterial and fungal species as well as 5 types of resistances against antibiotics. 
A special enrichment-method of bacterial and fungal DNA, which eliminates 
the human background DNA, provides high specificity and sensitivity. Syno-
vial tissue from 20 patients with degenerative joint disease and total joint re-
placement was collected and stored in sterile NaCl-solution and was analysed 
using our commercial testing system (VYOO®, Jena, Germany). The tissue 
specimens were also analyzed using conventional culture techniques and his-
tology.
Results: All infections and resistances detected by molecular analysis could be 
proved by conventional culture techniques or by the histological parameters 
of low grade infection. There were no false positive results based on morpho-
logical analysis.
Conclusions: Analysis of synovial tissue samples by multiplex-PCR for bacte-
rial and fungal DNA is a reliable, highly sensitive tool for detection of „low 

level“ infection. The major diagnostic problem of false positive results will be 
eliminated by a special adsorption technique, which improves the sensitivity/
specificity of the test.

Do-057 
Adipose triglyceride lipase expression differs between leiomyosar-
coma and leiomyoma
W. Alzoughbi, G. Gorkiewicz, S. Schauer, G. H�����ö����fler
Institut f�����������������������������������������������������     ü����������������������������������������������������     r Pathologie, Medizinische Universit����������������  ä���������������  t Graz, Austria

Aims: Lipid metabolism is now established as a key factor influencing the 
pathophysiology of malignant growth. Adipose triglyceride lipase (ATGL) is 
a recently discovered enzyme that performs the initial step in triglyceride hy-
drolysis. Immunohistochemical studies have demonstrated ATGL expression 
in smooth and striated muscle cells. In this study we evaluated the protein 
expression of ATGL in smooth muscle tumours (STM), leiomyosarcoma 
(LM) and leiomyosarcoma (LMS).
Methods: 33 cases of uterine and extra-uterine SMT, including 16 LMS, 3 
myxoid LMS and 14 LM, were evaluated for histological features and ATGL 
expression. Cases were scored for staining intensity (week, moderate, or 
strong) and pattern of staining (focal or diffuse).
Results: 13 (93%) LM showed diffuse strong granular cytoplasmic expression 
of ATGL. Diffuse and week to moderate expression was observed in 1 case of 
LM. Fourteen (88%) of the 16 LMS were either negative or weekly/focally 
positive. All of the 3 myxoid LMS as well as 2 LMS, showed diffuse moderate 
to strong staining.
Conclusions: Our results show a remarkable difference in ATGL protein ex-
pression between benign and malignant SMT and between variants of LMS. 
This suggests that ATGL might be helpful in distinguishing LM from LMS. Its 
potential as a prognostic marker will be investigated further.

Do-058 
Simple bone cysts: do their walls really contain fibrin?
D. Baumhoer1, G. Jundt1,2

1�Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, Universit������������������������  ä�����������������������  tsspital Basel, Schweiz
2�Knochentumor-Referenzzentrum am Institut f��������������� ü�������������� r Pathologie, 
Universit������������������������  ä�����������������������  tsspital Basel, Schweiz

Aims and Methods: Simple bone cysts (SBC) are tumor-like lesions of un-
known cause that characteristically contain a cloudy-appearing, acellular ma-
terial in their septae-like walls. In the literature this substance is regarded as 
(degenerated) fibrin without further proof. We analyzed 12 cases of SBC (8 
male and 4 female patients, mean age 19.3 years) with special stains (van Gie-
son) and immunohistochemistry against fibrin, pro-collagen I as well as col-
lagen I and III to characterize the cell-free material. Additionally, three cases 
were investigated by electron microscopy.
Results: All cases were evaluable and contained sufficient amounts of the re-
spective wall component. In all cases the acellular substance stained strongly 
red in the van Gieson stain and showed marked immunoreactivity against 
collagen I. Furthermore, all cases showed a weak to moderate positivity for 
pro-collagen I and five cases additionally for collagen III. Immunohistochem-
istry against fibrin, on the other hand, constantly revealed negative results in 
all investigated cases. Electron microscopy demonstrated fibrils with a peri-
odic banding of 61.3 to 63.5 nm lengths, typical of collagen.
Conclusions:� The cloudy acellular material in the walls of SBC unequivocally 
represents collagen and not fibrin as stated in various textbooks.
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Do-059 
Identification of broadly discriminatory tissue biomarkers of syno-
vitis with binary and multicategory receiver operating characteris-
tic analysis
A. Ogdie1, J. Li2, L. Dai1, X.Yu1, C. Diaz-Torne1, H.R. Schumacher, H.R.1,  
F. Pessler1,3

1�Div. of Rheumatology, Univ. of Pennsylvania, Philadelphia, PA
2�Dept. of Biostatistics, National Univ. of Singapore
3�Helmholtz Zentrum für Infektionsforschung, Braunschweig

Aims: Using conventional (binary) and multicategory receiver operating 
characteristic (ROC) analysis, to evaluate the accuracy of several immunohis-
tochemical markers in synovial tissue classification.
Conclusions: Several immunohistochemical markers that are commonly used 
in pathology practice can be used in synovial tissue classification. Multicate-
gory ROC analysis identified subintimal Ki-67, CD68 and CD15 as the three 
most broadly discriminatory markers for this purpose.
Methods: Expression of Ki-67, von Willebrand factor (vWF), CD15, CD3, 
CD38, CD20, and intimal and subintimal CD68 was measured immunohis-
tochemically in synovial specimens from individuals with rheumatoid arthri-
tis (RA, n=28), chronic septic arthritis (SeA, n=11), osteoarthritis (OA, n=31), 
early undifferentiated arthritis (n=10), „noninflammatory“ orthopedic ar-
thropathies (n=23), and normal synovium (n=22).
Results: In binary ROC analysis, areas under the ROC curves (AUC) of >0.90, 
corresponding to highly accurate tests, resulted from 37/92 (40%) compari-
sons. CD15 had the highest number of AUCs >0.90 (7/12 comparisons). Sub-
intimal CD68 distinguished best between OA and normal synovium (AUC, 
0.92), while 6 of the 8 markers differentiated well between RA and OA (AUC, 
0.91–0.97). Fold differences in mean expression correlated only modestly 
with AUCs. Indeed, vWF, whose greatest mean expression difference was 
only 3-fold (SeA vs. normal), possessed AUCs >0.90 in 3/12 comparisons. 
Multicategory ROC analysis identified Ki-67, subintimal CD68, and CD15 as 
having the largest hypervolumes under the ROC manifold, i.e. the best overall 
discriminatory abilities.

Sitzung: AG Urologische Pathologie

Do-060 
Tubular Gb3-deficiency blocks verotoxin-mediated renal-failure but 
not cerebral thrombotic microangiopathy
S. Porubsky, R. Jennemann, M. Bonrouhi, T. Sijmonsma, H.-J. Gr���ö��ne
Zellul����������������������������������������������     ä���������������������������������������������     re und Molekulare Pathologie, DKFZ Heidelberg

Background:� Verotoxins are one of the etiological agents of the hemolytic-
uremic syndrome (HUS) and thrombotic thrombocytopenic purpura (TTP). 
In vitro experiments have implicated the glycosphingolipid globotrihexosyl-
ceramide (Gb3, CD77) as the receptor mediating the verotoxin toxicity.
Aims: (1) To test if Gb3 is the exquisite receptor responsible for verotoxin tox-
icity. (2) To test which cells contribute to the systemic disease of verotoxin-
induced HUS-TTP.
Methods: Generation of mice with (1) global Gb3-deficiency and (2) tissue-
specific Gb3-deficiency in renal tubular cells. Administration of verotoxin 2 
followed by survival analysis, organ histology and biochemical analysis of 
blood and urine.
Results:� (1) After administration of verotoxin 2 all wild-type (WT) mice died 
between day 2 and 4 because of renal tubular dysfunction (potassium reten-
tion, sodium and water loss) with ensuing uremia, but mice with global Gb3-
deficiency survived and did not show biochemical or histological alterations. 
(2) Renal tubular Gb3-deficiency fully protected the mice from uremia and 
water loss. However 4 to 7 days after verotoxin injection these mice demon-
strated cerebral thrombotic microangiopathy leading to death in 50%.
Conclusions: Gb3 is the exquisite mediator of verotoxin toxicity. In the mu-
rine verotoxin-toxicity model the dominant renal pathophysiologic mecha-
nism is toxicity towards the tubular epithelium with resultant sodium and 

water depletion followed by kidney failure. Gb3 (CD77) mediates cerebral 
thrombotic microangiopathy.

Do-061 
Erythropoietin does not prevent albuminuria in 5/6 nephrecto-
mized rats
Nadezda Koleganova, Sebastian Markus Schäfer, Grzegorz Piecha1, Eber-
hard Ritz1, Peter Schirmacher, Marie-Luise Gross
Institute of Pathology, University of Heidelberg, Heidelberg, Germany
1�Department of Internal Medicine, University of Heidelberg, Heidelberg, 
Germany

Aims: Chronic kidney diseases progress over time irrespective of the primary 
insult. Erythropoietin not only promotes erythrocytes production, but also 
acts as an anti-apoptotic cytokine. We hypothesize that treatment with eryth-
ropoietin in subtotally nephrectomized rats may slow down the progression 
of renal damage.
Methods: 12-weeks old male Sprague-Dawley rats were randomized to 5/6 
nephrectomy (SNX) or sham operation and subsequently received murine 
erythropoietin (2.5 μg/kg/week), enalapril (12 mg/kg/day), erythropoietin 
plus enalapril, erythropoietin plus dihydralazine (25 mg/kg/day), or vehicle 
for 16 weeks.
Results: The albumin excretion was significantly higher in untreated SNX 
(48.6±43.0 mg/24 h) compared to sham-op (0.8±0.7), and this was reduced 
in SNX treated with enalapril (3.6±3.1) and erythropoietin plus enalapril 
(12.7±10.2) but was not changed in SNX treated with erythropoietin (50.1±34.7) 
and erythropoietin plus dihydralazine (85.2±59.9). Systolic blood pressure 
was higher in SNX treated with erythropoietin but not in SNX treated with 
erythropoietin plus enalapril and erythropoietin plus dihydralazine com-
pared to untreated SNX. Treatment of SNX rats with erythropoietin resulted 
in lower expression in the kidney of p47phox NADPH oxidase, glutathione 
peroxidase 3, eNOS, iNOS, and β2 subunit of the soluble guanyl cyclase.
Conclusions: Treatment with erythropoietin failed to decrease albuminuria in 
5/6 nephrectomized rats regardless of the blood pressure.

Do-062 
Cardioprotection in chronic kidney disease the role of erythropoi-
etin
Nadezda Koleganova, Firas Aldebssi, Grzegorz Piecha1, Sebastian Markus 
Schäfer,Eberhard Ritz1, Peter Schirmacher, Marie-Luise Gross
Institute of Pathology, University of Heidelberg, Heidelberg, Germany
1�Department of Internal Medicine, University of Heidelberg, Heidelberg, 
Germany

Aims: Cardiovascular disease is the primary cause of mortality in patients 
with chronic kidney disease (CKD). Heart remodeling develops in CKD 
comprising of interstitial fibrosis and capillary loss.
Methods: 2-weeks old male Sprague-Dawley rats were randomized to 5/6 ne-
phrectomy (SNX) or sham operation and subsequently received murine 
erythropoietin (2.5 μg/kg/week), enalapril (12 mg/kg/day), erythropoietin 
plus enalapril, erythropoietin plus dihydralazine (25 mg/kg/day), or vehicle 
for 16 weeks. Volume density of capillaries, interstitium, and fibrocytes as well 
as length density of capillaries were analysed in the myocardium using stere-
ology.
Results: Left ventricle fractional shortening (by echocardiography) was re-
duced in vehicle treated SNX (66.3%) compared with sham-op (81.2%) and 
this was ameliorated by erythropoietin (72.6%) and prevented by enalapril 
(80.6%). Capillary length density was lower in vehicle treated SNX 
(3631±466 mm/mm3) compared to sham-op (4264±442), and the capillary 
rarefaction was prevented in SNX treated with erythropoietin plus enalapril 
(4298±576) and reduced in SNX treated with enalapril (3908±383), and eryth-
ropoietin plus dihydralazine (3949±355), but not with erythropoietin 
(3697±565; ANOVA p<0.02). In parallel expression of the p47phox NADPH 
oxidase was higher in untreated SNX and most effectively reduced in SNX 
treated with erythropoietin plus enalapril. In basal condition, there was no 
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difference between the groups regarding myocardial hypoxia, reflected by pi-
monidazole staining.
Conclusions: Erythropoietin in combination with enalapril additively reduces 
cardiac fibrosis and microvessel disease in 5/6 nephrectomized rats presum-
ably by decreasing myocardial oxidative stress.

Do-063 
Blocking Fas Ligand in acute lethal cisplatin induced renal failure 
prolongs survival in mice via two different mechanisms
J.H. Br����ä���sen1, A. Linkermann2, U. Kunzendorf2, S. Krautwald2

1�Institut f����������������������������������     ü���������������������������������     r Pathologie, UK S-H, Campus Kiel
2�Klinik f��������������������������������������������������������       ü�������������������������������������������������������       r Hochdruck- und Nierenkrankheiten, UK S-H, Campus Kiel

Aims: Fas Ligand expression on both tubular cells and infiltrating T-Lympho-
cytes has been suggested in the pathophysiological course of cisplatin induced 
nephrotoxicity (CIN). Here we show for the first time that blocking murine 
Fas Ligand by the monoclonal antibody MFL3 protects wildtype mice from 
acute renal failure and from lethal CIN in a dose dependent manner.
Methods: To investigate the in vivo relevance of non-T/non-NK-cell mediat-
ed Fas Ligand dependent cisplatin nephrotoxicity we treated SCID-Beige 
mice with cisplatin.
Results: Whereas all wildtype mice died from CIN within 5 days, SCID-Beige 
mice show 100% survival at day 5, but develop significant renal failure at that 
time as shown by highly elevated serum creatinine and serum urea levels. At 
day 10 after Cisplatin injection a mortality rate of 55,6% was registrated in 
SCID-Beige mice (n=9). Interestingly, treating SCID-Beige mice with 200 µg 
MFL3 completely protected from lethal CIN (100% survival rate at day 16 af-
ter Cisplatin-injection). Above this we show that kidney expressed Fas Li-
gand, independently of infiltrating immune cells, is of functional relevance 
and has to be blocked to completely reverse lethal CIN.
Conclusions: We provide a model in that infiltration of Fas Ligand positive 
immune cells accelerates and deteriorates CIN and conclude that Fas Ligand 
expressed by kidney cells is of functional relevance for renal apoptosis, renal 
failure and death from CIN.

Do-064 
No evidence for an association of p53-R72P single nucleotide poly-
morphism with cancer risk or histopathologic features in renal cell 
carcinoma patients
C.G. Hammerschmied, M. Rogenhofer1, R. Stoehr, B. Walter2, Kerstin Junker3, 
Holger Moch4, Raoul Hinze5, Ferdinand, Hofstaedter1, A. Hartmann
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Regensburg
2�Klinik f������������������������������������������   ü�����������������������������������������   r Urologie, Universit�������������������� ä������������������� tsklinikum Erlangen
3�Klinik f��������������������������������������   ü�������������������������������������   r Urologie, Universit���������������� ä��������������� tsklinikum Jena
4�Institut f����������������������������������������    ü���������������������������������������    r Klinische Pathologie, Z�������������� ü������������� rich, Schweiz
5�Institut f���������������������������������������    ü��������������������������������������    r Pathologie, Helios Kliniken Schwerin

Aims: The single nucleotide polymorphism (SNP) p53-R72P affects numerous 
carcinogenesis related cell functions. P53-R72 was found to be more effective 
at protecting stressed cells from neoplastic development. Significant associa-
tions of this variant to cancer development were found in various cell types. 
No data are available for renal cell carcinoma (RCC).
Methods: DNA extracted from formalin-fixed, paraffin-embedded normal 
tissue of 296 RCC patients (among them 157 affected by clear cell, 54 by papil-
lary and 70 by chromophobe RCC) and 196 controls was examined by restric-
tion fragment length polymorphism (RFLP) using restriction enzyme BstUI 
after PCR. Fragment length was determined by gel electrophoresis. Compari-
son of genotype distribution of both groups and associations of any genotype 
to histologic subtype, stage, nuclear grade, age at diagnosis were assessed us-
ing Pearson‘s χ2 or two sided Fisher’s exact tests where appropriate.
Results: Genotype distribution of RCC carriers and controls did not differ 
significantly; there was no correlation of genotype and gender, age group, 
subtype, stage or nuclear grade.
Conclusions: The p53-R72P polymorphism does not seem to affect the risk for 
RCC or histopathologic features.

Do-065 
EGFR analysis in various kidney cancers
S. Minner1, D. Rump, A.1, E. Burandt1, P. Tennstedt1, C. Eichelberg2, H. Moch3, 
L. Terracciano4, G. Sauter1, R. Simon1

1�Institute of Pathology, University Medical Center Hamburg-Eppendorf, 
Germany

2�Dept. of Urology, University Medical Center Hamburg-Eppendorf,  
Germany

3�Institute of Pathology, University of Zurich, Switzerland
4�Institute of Pathology, University of Basel, Switzerland

Aims:� Epidermal Growth Factor Receptor (EGFR) is a protein involved in 
progression of many cancer types and serves as an important therapeutic tar-
get. The aim of this study was to determine its role in kidney cancer.
Methods: Tissue samples from 1392 kidney cancers were brought into a tissue 
microarray format and analyzed by immuno-histochemistry and FISH-anal-
ysis. In addition a subset of 60 cancers was sequenced for EGFR exon 18–21 
mutations.
Results: Detectable EGFR expression was found in 85.5% of clear cell cancer, 
68.2% of papillary cancers, 76% of chromophobe cancers and 51% of oncocy-
tomas. Within clear cell cancers, EGFR expression was associated with high 
grade, tumor stage, nodal status but not with survival. FISH analysis showed 
high polysomy in 6.1% and amplification in 0.1% of cases. No exon 18–21 mu-
tations were found in 60 sequenced cancers.
Conclusions: Increased EGFR expression occurs in a fraction of kidney can-
cers with unfavourable histological phenotype. EGFR copy number gain rep-
resents one possible cause for overexpression. The potential utility of anti-
EGFR medications might be worth further investigation in kidney cancer, 
since a fraction of tumors showed high polysomy (predictive for response to 
anti-EGFR inhibitors).

Do-066 
VHL mutations and their impact on VHL protein function in spo-
radic clear cell RCC
M. Rechsteiner, A. von Teichman, P. Schraml, H. Moch
University Hospital Zurich, Institute of Surgical Pathology, Zurich

Aims: Mutations of the VHL gene are an early event in sporadic and heredi-
tary clear cell renal carcinoma (ccRCC). The significance of different VHL 
mutations for the biologic activities of VHL protein (pVHL) in sporadic 
ccRCC is still unclear. Our goal was to analyze the effects of VHL mutations 
on the stability of the pVHL by using the in silico predictive tool SDM. Ap-
propriate in vitro analyses allow testing the impact of identified mutations to 
the functional properties of pVHL.
Methods: The VHL gene was sequenced in 256 ccRCCs. As nonsense and 
frameshift mutations predict loss of function of pVHL, VHL missense muta-
tions were analyzed using SDM which predicts the thermodynamic stability 
change of pVHL. In vitro assays addressing different functions of pVHL, in-
cluding ability to degrade HIF and to bind to various adaptor proteins, serve 
as validating tools for the results obtained in silico.
Results: In 181 of 256 ccRCC (71%), a VHL gene mutation was identified. 
Forty-nine of them had point mutations leading to single amino acid ex-
changes. By using in silico prediction of pVHL stability, 42 of the missense 
mutations affected HIF binding. The remaining seven missense mutations 
negatively influenced VHL binding of partners different to HIF (i.e., KIF2A 
and aPKC). All mutations will be analyzed using in vitro assays for stability 
and ability to bind adaptor proteins.
Conclusions: Knowledge of the biologic impact of a specific VHL mutation on 
pVHL function may lead to a molecular re-classification of sporadic ccRCC 
and might help to design a risk profile to predict patient outcome.
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Do-067 
Renal cell carcinoma regression after targeted neoadjuvant therapy
M. Gajda, N. Kr����ö���ger1, J. Zanow2, U. Settmacher2, H. Wunderlich1 Th. Steiner1, 
I. Petersen
Institut f��������������������������������������������    ü�������������������������������������������    r Pathologie des Universit����������������� ä���������������� tsklinikums Jena
1�Klinik f������������������������������������������    ü�����������������������������������������    r Urologie des Universit����������������� ä���������������� tsklinikums Jena
2�Klinik f�������������������������������������������������     ü������������������������������������������������     r Allgemein-, Viszeral- und Gef����������������� ä���������������� sschirurgie des 
Universit����������������� ä���������������� tsklinikums Jena

Aims: Treatment management of renal clear cell carcinoma (RCC) has funda-
mentally changed within the last years since target therapeutics are available. 
However, until now there are only few experiences regarding the benefit of 
neoadjuvant therapy with tyrosine kinase inhibitors.
Methods: A 63-yr-old patient with locally advanced renal cell carcinoma in-
cluding an atrial thrombus underwent two cycles of neoadjuvant therapy 
with the multi-kinase inhibitor Sunitinib (Sutent®) followed by tumor-sur-
gery. Histopathological examinations in primary tumor after tyrosine kinase 
inhibitor therapy were evaluated in comparison to pretherapy tumor biopsy 
material.
Results: Primary surgery therapy had to be delayed because of suspicion of 
bronchial carcinoma and additional diagnostics. After neoadjuvant therapy 
with downsizing of the tumor thrombus and exclusion of an additional ma-
lignancy, tumor operation was done via abdominal access, no sternotomy was 
necessary. Microscopic examination demonstrated different histological 
parts: There was a typical renal clear cell growth structure, beside hemor-
rhagic necrotic areas and microvascular invasion. Typical tumor necrotic ar-
eas were located next to areas which showed hyperplastic vacuolar cytoplasm 
cells. Microvascular invasion was ascertained. Immunhistological detection 
of VEGF was not possible in the biopsy specimen as well as in surgical speci-
men after treatment invention.
Conclusions: Neoadjuvant therapy with Sutent® may represent a favorable 
treatment option in cases of locally advanced clear cell RCC with extended 
tumor thrombus.

Do-068 
MDR1and ERCC1 expression levels predict outcome in patients with 
advanced bladder cancer and adjuvant chemotherapy with M-VEC 
or CM
S. Bertz1, A.C. Hoffmann2, P.J. Wild3, T. Gauler3, C. Leicht1, K.D. Danenberg2, 
P.V. Danenberg2, R. St���ö��hr1, M. St�����ö����ckle4, J. Lehmann5, M. Schuler4,  
A. Hartmann1

1�Dept. of Pathology, Univ. ��������Erlangen
2�Dept of Biochemistry and Molecular Biology, USCLA, Los Angeles
3�ETH, Zurich, Dept of Medicine, West German Cancer Center, Essen
4�Dept of Urology and Pediatric Urology, Univ. Homburg/Saar
5�Urology Office Kiel

Aims: MDR1 and ERCC1, genes which have been linked to resistance against 
platinum based chemotherapy, were tested for their association with outcome 
in patients with locally advanced bladder cancer enrolled for adjuvant che-
motherapy with M-VEC or CM (AUO-AB 05/95 Phase III Trial).
Methods: Tumor samples from 108 patients with locally advanced bladder 
cancer receiving adjuvant therapy with CM or M-VEC were analyzed for 
MDR1 and ERCC1 mRNA expression by quantitative real-time RT-PCR us-
ing formalin-fixed and paraffin embedded tumor tissue.
Results: High expression levels of both genes were significantly correlated with 
worse overall and progression-free survival (p=0.002; p=0.0002). For MDR a 
significantly stronger association (p=0.03) with an unfavorable prognosis was 
found in the M-VEC group. A combined expression score of both genes showed 
a sensitivity of 94.7% and a specificity of 40.0% to predict overall survival.
Conclusions: Our results suggest a predictive value of ERCC1 and MDR1 ex-
pression levels for therapy response and outcome in patients with locally ad-
vanced bladder cancer which allows detection of patients who are likely to 
benefit from adjuvant cisplatin-based chemotherapy. Furthermore we dem-
onstrate that qPCR is feasible in studying paraffin-embedded material from 
clinical bladder cancer trials.

Do-069 
ERCC1 protein expression detected by immunohisto-chemistry pre-
dicts poor survival in patients with advanced bladder cancer after 
cystectomy and chemotherapy
S. Bertz, P.J. Wild1, R. Nawroth2, M. Retz2, J. Lehmann2, A.C. Hoffmann4,  
R. St������������������  ö�����������������  hr, F. Hofst�����ä����dter3, H. Moch2, A. Hartmann
Institut f�����������������������������   ü����������������������������   r Pathologie, Univ. Erlangen
1�Institut f�����������������������������������    ü����������������������������������    r Pathologie, Univ.- Spital Z�����ü����rich
2�Abt. f����������������������������    ü���������������������������    r Exp. Urologie, TU M������ü�����nchen
3�Institut f�������������������������������������������������������      ü������������������������������������������������������      r Pathologie, Univ. Regensburg, Klinik f�������������� ü������������� r Onkologie, 
Westdeutsches Krebszentrum, Essen

Aims: To evaluate the impact of classical histological and new immunohisto-
chemical markers on prognosis of patients with locally advanced bladder 
cancer undergoing cystectomy (pT3a-4a and/or pN+) and response to che-
motherapy within a randomized, multicenter, phase III trial (AUO-AB 
05/95).
Methods: Clinico-pathologic parameters were assessed retrospectively in 204 
patients randomized to adjuvant systemic chemotherapy with cisplatin and 
methotrexate (CM) vs. methotrexate, vinblastine, epirubicin, and cisplatin 
(M-VEC) after radical cystectomy. Tissue microarrays were constructed to 
study the immunohistochemical expression of ERCC1, BSG (Emmprin/
CD147) CAV1, phospho-CAV1 (Y14), RRM1, BRCA1, BRCA2, BIRC5 (Sur-
vivin), and KISS1.
Results: ERCC1 and RRM1 expression correlated significantly with shorter 
overall survival in both therapy arms by univariate analysis. Multivariate 
analysis showed that ERCC1 expression was an independent prognostic fac-
tor for shorter overall survival (HR=2.3, 95%CI=1.18–4.43, p=0.014). Positive 
nodal status (pN1–3), histologic blood vessel invasion (V1), and positive 
BIRC5 immunoreactivity were significant as well.
Conclusion: Our data suggest the use of standard histological variables in 
combination with immunohistochemical prognostic markers for muscle in-
vasive bladder cancer patients, irrespective of the mode of chemotherapy.

Do-070 
Identification of differentially expressed proteins in LG versus HG 
pTa bladder tumors
C. Henkel1, R. Oezdemir1, N.T. Gaisa1, K. Lindemann-Docter1,  
K. Schwamborn3, A. Heidenreich2, R. Knuechel1

1�Institute of Pathology, Medical Faculty, RWTH Aachen University 

2�Urology, Medical Faculty, RWTH Aachen University
3�Department of Biochemistry, Vanderbilt University, Nashville

Aims: By incidence, bladder cancer is the ninth most common cancer world-
wide. The shortcomings of the gold standard diagnostic tools (cystoscopy and 
cytology) lead to an ongoing search for more convenient as well as reliable 
biomarkers. In order to discover new potential markers, especially in case of 
tumor progression to high grade tumors, papillary low grade (LG) and high 
grade (HG) bladder tumors were analysed for protein expression differences. 
Furthermore these detected proteins should reveal biological information 
about the protein alteration in tumor progression.
Methods: Tumor cells (4000 cells) from LG (n=7) and HG (n=7) papillary 
bladder tumors were manually microdissected using a sterile injection needle 
and 15 µm haemalaun stained serial sections. Cells were lysed in 10 µl lysis 
buffer (Tris HCl 30 mM; thiourea 2 M; urea 7 M, CHAPS 4%; pH 8.0). After-
wards lysates underwent Difference In Gel Electrophoresis (DIGE) saturation 
labelling (Cy5) in comparison to the appropriate internal standard (Cy3). Pro-
tein differences were analysed using the wilcoxon mann whitney test for sta-
tistical analysis (Delta 2D software). Results were validated by western blot 
analysis and immunohistochemistry (IHC).
Results: We found 15 differentially expressed proteins, whereof 14 proteins 
were up-regulated in HG tumors and only one was down-regulated. We iden-
tified various members of the 14–3-3 protein family, which are associated with 
inhibition of Raf-1 kinase activity and the interference of BAD (Bcl-xL/Bcl-2-
associated death promoter)-induced apoptosis. Proteins could be validated 
by western blot and IHC and were additionally analysed in bodyfluids.
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Conclusions: DIGE is a promising tool for identification of tumor specific 
protein differences during tumor progression and could supplement diagnos-
tics and course prediction in bladder cancer.

Do-071 
Proteomics in grading non invasive papillay bladder cancer
R. Oezdemir1, N.T. Gaisa1, K. Lindemann-Docter1, K Schwamborn3,  
N. Reulen1, A. Heidenreich2, R. Knuechel1,C. Henkel1

1�Institute of Pathology, RWTH Aachen University
2�Department of Urology, RWTH Aachen University
3�Department of Biochemistry, Vanderbilt University, Nashville

Aims: Bladder cancer is a common and potentially dangerous disease with a 
high recurrence rate. Gold standard for diagnosis and follow up is the costly 
and invasive cystostopy. In 2004 a controversial issue came up as the prior 
WHO grading system (1974) based on three grades (G1, G2 and G3) was dis-
placed by a two grade system (low grade (LG) and High grade (HG)). Espe-
cially the classification of the intermediate G2 was leading to disagreement 
among the pathologists. To search for a more objective method validating the 
histopathologic classification is the major aim of our work.
Methods: We used MALDI- TOF- MS (Matrix-Assisted-Laser-Desorbtion/
Ionization-Time-of-Flight-Mass-Spectrometry) imaging to detect proteomic 
patterns specific for G3 and G1 pTa tumours, referring the LG and HG group. 
From well defined urothelial areas, containing characteristic histological pat-
terns of the respective grade, we obtained 120 mass spectra of each (seven G3 
and ten G1) frozen tissue sample. On the basis of their mass spectra, an algo-
rithm (Support vector machine) was automatically classifying seventeen G2 
tumour samples into either the LG or the HG group. Those results were com-
pared with the histological diagnosis of several pathologists.
Results: Referring to a Wilcoxon rank-sum test, we found 23 peaks being sig-
nificant in mass and intensity to differentiate between the LG and the HG 
group. Therefore we achieved a cross validation of 86.6% and 80.4%, respec-
tively. We compared the histopathologic with the proteomic classification of 
G2 tumours and obtained an overall conformance of 94.1%.
Conclusions: The proteome changes with the differentiation grade of the uro-
thelium. Maldi imaging can be used to verify the pathologists’ diagnosis as an 
assisting tool for bladder cancer grading.

Do-072 
Metabolite profiling of prostate tissues to identify candidates for 
potential metabolic biomarker
G. Kristiansen1, M. Lein2, K. Jung2, B. Kamlage3, R. Reszka3

Institut f���������������������������������������������     ü��������������������������������������������     r Klinische Pathologie, USZ, Z�������������� ü������������� rich, Schweiz
2� Klinik f����������������������������������������������������������������      ü���������������������������������������������������������������      r Urologie, Charite Universit����������������������������������   ä���������������������������������   tsmedizin Berlin, Berlin, Germany
3�metanomics Health GmbH, Berlin, Germany

Aims:� With the discovery of DNA the focus of the scientific mainstream has 
changed from metabolic analyses to genetic alterations. However, modern 
techniques have recently led to a revival of this old field. Metabolic alterations 
are a hallmark of malignancy, yet the metabolome of normal prostate tissues 
and prostate cancer is only insufficiently characterized. We aimed to identify 
metabolic biomarker candidates by mass spectrometry.
Methods: Frozen tissues from 107 prostate cancer samples with matched ad-
jacent normal tissue were histologically verified and then extracted, frac-
tioned and analyzed using Gas Chromatography/Liquid Chromatography 
Mass Spectrometry. Statistical analyses included paired t-tests and multivari-
ate models on log10 transformed data.
Results: A high number of significantly changed metabolites were found in 
prostate cancer. In principle component analyses tumor and normal tissue 
were still difficult to discriminate due to a high number of non-regulated me-
tabolites. Carbohydrates destinated to catabolism were generally decreased in 
tumor tissues whereas carbohydrates from anabolic pathways, fatty acids, 
cholesterol, glycolipids, phospholipids, sphingolipids and also vitamins and 
co-factors were consistently and strongly increased.
Conclusions: The metabolome of prostate cancer shows strong and biologi-
cally meaningful alterations for further study.

Do-073 
Cohort design and localization is critical for the understanding of 
the clinical implications of prostate cancer with ERG rearrangement
M. Braun1, VJ. Scheble1, T. Wilbertz1, AC. Stiedl1, K. Petersen1, D. Schilling2,  
R. Kuefer5, F. Fend1, G. Kristiansen3, MA. �����Rubin4, S. Perner1

1�Pathology, Comprehensive Cancer Center, University Hospital of Tuebin-
gen, Tuebingen, Germany

2�Urology; Comprehensive Cancer Center, University Hospital of Tuebingen, 
Tuebingen, Germany

3�Surgical Pathology; University Hospital Zurich, Zurich, Switzerland
4�Department of Pathology and Laboratory Medicine, Weill Cornell Medical 
College, New York, NY, USA

5�Urology, University Hospital of Ulm, Ulm, Germany

Aims: TMPRSS2-ERG gene fusions are the most frequent rearrangements in 
prostate cancer (PCa) with a great variability in its reported prevalence rang-
ing from 15–78% depending on the study cohorts. The reason for this vari-
ability in different study cohorts is unknown. The aim of our study was to 
elucidate the differences in ERG rearrangement prevalence.
Methods:� We assessed the frequency of ERG rearrangement by FISH in three 
clinical cohorts. The first cohort comprises the index tumor focus from the 
peripheral zone of 109 partially PSA-screened prostatectomy samples. The 
second cohort includes 105 PCa samples incidentally diagnosed by TUR-P, 
and the third cohort includes 71 PCa samples incidentally identified in the 
course of cystoprostatectomy. Within the cystoprostatectomy PCa cases, 9 
cases had tumor foci within the transition zone.
Results: Out of 109 prostatectomy samples, 49.5% harbored the ERG rear-
rangement. 29.5% of the PCa cases incidentally identified by TUR-P and 
33.8% of the PCa cases incidentally detected in the course of cystoprostatec-
tomy revealed ERG rearrangement. Of note, 32.2% of the PCa cases diag-
nosed by TUR-P and 23.8% of the PCa identified in cystoprostatectomy 
specimen showed interfocal heterogeneity with regard to the rearrangement 
status. Two of the 9 (22.2%) transition zone PCa foci revealed the ERG rear-
rangement. Overall, the prostatectomy cohort had a higher Gleason grade as 
compared to the incidentally diagnosed cohorts.
Conclusions: We compared the ERG rearrangement frequency in incidentally 
detected cohorts and a prostatectomy PCa cohort. We could confirm that the 
ERG rearrangement appears in approximately half of the cases in the prosta-
tectomy cohort but was observed significantly less frequently in incidentally 
diagnosed PCa cohorts. Our observations support the hypothesis that the 
ERG rearrangements may be more frequent in peripheral zone tumors than 
transition zone tumors, a finding consistent with the potentially more aggres-
sive nature of TMPRSS2-ERG fusion PCa cases.

Do-074 
ERG rearrangement is specific to prostate cancer and does not occur 
in any other common epithelial tumour
V.J. Scheble1, M. Braun1, C. Ruiz2, T. Wilbertz1, A.C. Stiedl1, K. Petersen1,  
M. Reischl5, F. Fend1, G. Kristiansen3, M.A. Rubin4, L. Bubendorf2, S. Perner1

1�Institute of Pathology; Comprehensive Cancer Center, University Hospital 
Tuebingen, Tuebingen, Germany

2�Department of Pathology; University Hospital Basel, Basel, Switzerland
3�Institute of Surgical Pathology; University Hospital Zurich, Zurich, Switzer-
land

4�Department of Pathology and Laboratory Medicine, Weill Cornell Medical 
College, New York, NY, USA

5�Institute for Applied Informatics, Research Center Karlsruhe, Karlsruhe, 
Germany

Aims: The ERG rearrangement, a genetic alteration that is known from hema-
tological diseases and Ewing’s sarcoma, has recently been described in pros-
tate cancer. With a frequency of 40 up to 78% reported in prostate resection 
material, it is the most common gene rearrangement in prostate cancer. The 
ERG rearrangement in prostate cancer might be an adjunct diagnostic mark-
er in specific settings. The aim of this study was to assess, if the ERG rear-
rangement occurs in other common epithelial and non-epithelial tumors.
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Methods: We assessed 3033 tumor samples for their ERG rearrangement sta-
tus using an ERG break-apart FISH assay. There were 2942 samples from 
common epithelial and non-epithelial tumors. We also evaluated 91 prostate 
cancer samples.
Results: Seventy-seven percent (2325) of the 3033 cases were assessable by 
FISH. We found ERG rearrangement in 24 of 63 (38%) prostate adenocarci-
noma samples. Of note, none of the epithelial and non-epithelial tumors as-
sessed revealed an ERG rearrangement. This included lung, colon, kidney, 
breast, endocrine, and hematopoietic malignancies among others.
Conclusions: We were able to confirm ERG rearrangement in approximately 
40% of the prostate cancers tested. This is largest survey of non-prostate can-
cer tumors for the presence of ERG rearrangements. Although Ewing’s sar-
coma (EWS-ERG) and AML (FUS-ERG) have known rearrangements in-
volving ERG, the current finding supports the hypothesis that ERG 
rearrangement is a highly prostate cancer specific alteration. This study does 
not exclude rearrangements of other ETS transcription factors in these other 
tumor types.

Do-075 
VEGF-C protects prostate cancer cells from oxidative stress by the 
activation of mTORC-2 and AKT-1
M. H. Muders, H. Zheng1, G.B. Baretton, E. Wang1, D.J. Tindall1, K. Datta1

Institut für Pathologie, Universitätsklinikum Dresden
1�Department of Urology, Mayo Clinic, Rochester, MN, USA

Aims: Recurrence and subsequent metastatic transformation of cancer devel-
ops from a subset of malignant cells, which show the ability to resist stress and 
to adopt to a changing microenvironment. Long-term therapeutic success 
can only be achieved by identifying and targeting signaling cascades that help 
these cells to survive during stress. Here, we evaluate the role of the lymphan-
giogenic growth factor VEGF-C in reactive oxygen stress resistance of pros-
tate cancer cells in vitro.
Methods: To induce reactive oxygen stress in prostate cancer we added hy-
drogen peroxide to cancer cells in vitro. Cell death was measured by immu-
noflourescence (PI staining). Immunoblot was used to detect the activation 
status of Akt and its downstream molecules. Immunoprecipitation experi-
ments detected the status of mTOR Complex 2.
Results: We have discovered that VEGF-C acts directly on prostate cancer 
cells to protect them against oxidative stress. VEGF-C increased the survival 
of prostate cancer cells during hydrogen peroxide stress by the activation of 
AKT-1/PKBα. This activation was mediated by mTOR complex 2. Finally, the 
transmembrane non-tyrosine kinase receptor Neuropilin-2 was found to be 
essential for the VEGF-C-mediated AKT activation.
Conclusions: Our findings suggest a novel function of VEGF-C in protecting 
cancer cells from stress-induced cell death. This is different from the known 
function of VEGF-C in lymphangiogenesis.

Do-076 
Calcium activated nucleotidase 1 and hepatocyte nuclear factor 3 
alpha promote prostate cancer progression
Josefine Gerhardt1, Matteo Montani1, Corinna Steinbrech1, Florian 
Fritzsche1, Verena Tischler1, Tullio Sulser2, Carsten Stephan3, Klaus Jung3, 
Holger Moch1, Glen Kristiansen1

1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
2�Department f��������������������������������������   ü�������������������������������������   r Urologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
3�Department f���������������������������   ü��������������������������   r Urologie, Charit�������� é�������  Berlin

Aims: The aim of this project was to characterize the function of three newly 
identified prostate cancer biomarkers.
Methods: The overexpression of GOLPH2, HNF3alpha and CANT1 was con-
firmed by immunohistochemistry in a large prostate cancer cohort (n=640). 
The influence of these proteins on cell proliferation and migration was as-
sessed in vitro in two different prostate cancer cell lines by siRNA knock-
down, each expressing two or three of the target proteins.
Results: GOLPH2 and CANT1 are significantly overexpressed in malignant 
glands, suggesting a diagnostic use. Functionally, the proliferation of LNCaP 

cells was reduced by knockdown of HNF3alpha, whereas downregulation of 
CANT1 reduced proliferation of both, LNCaP and PC-3 cells. Moreover, a 
considerable decrease of cell migration upon knockdown of both, CANT1 
and HNF3alpha, was observed in LNCaP as well as PC-3 cells. CANT1 loss in 
LNCaP cells is further characterized by morphological changes of the cells. 
GOLPH2 knockdown neither influences the proliferation or migration be-
haviour of LNCaP cells nor cell morphology.
Conclusions: These data clearly suggest a pro-tumorigenic function for HN-
F3alpha and especially CANT1 in prostate cancer. In future experiments the 
mechanism how CANT1 and HNF3alpha exert their effects on proliferation 
and migration will be elucidated to better understand their role during pros-
tatic carcinogenesis.

Do-077 
A large RNAi screen identifies multiple synthetic lethal interactions 
with the PTEN tumor suppressor gene
P. J. Wild, I. Cima1, R. Schiess2, R. Aebersold2, T. Fuchs3, N. Fankhauser1,  
S. Gillessen4, T. Cerny4, M. Kaelin4, W. Jochum5, H. Moch, W. Krek1

Institut f��������������������������������������������     ü�������������������������������������������     r Klinische Pathologie, Univ. Spital Z�����ü����rich
1�Institut f���������������������������   ü��������������������������   r Zellbiologie, ETH Z�����ü����rich
2�Institut f����������������������������������������    ü���������������������������������������    r Molekulare Systembiologie, ETH Z�����ü����rich
3�Institut f������������������������������������    ü�����������������������������������    r Computational Science, ETH Z�����ü����rich
4�Abt. f��������������������������������������������������    ü�������������������������������������������������    r Onkologie/H������������������������������������   ä�����������������������������������   matologie, Kantonsspital St. Gallen
5�Institut f���������������������������������������    ü��������������������������������������    r Pathologie, Kantonsspital St. Gallen

Aims: Loss of the tumor suppressor PTEN is highly prevalent in many cancer 
subtypes but an understanding of the vulnerabilities of these cancers is lack-
ing.
Methods: Using the human prostate cancer cell line DU145 with shRNA me-
diated PTEN knockdown, a large-scale in vitro siRNA screen to identify syn-
thetic lethal interactions with the PTEN tumor suppressor was conducted. 
MTT has been used to test cell viability. The percentage of apoptotic cells was 
assessed via caspase activity using a fluorescently labeled poly-caspase In-
hibitor.
Results:� A set of proteins was found whose depletion selectively impaired the 
viability and increased the rate of apoptotic cells upon PTEN knock down.
Conclusions: The work presented here describes an approach for the rational 
identification of functional co-dependencies of cancer pathways and the 
identification of novel therapeutic targets for the treatment of cancer with a 
functional deficiency of the tumor suppressor PTEN.

Do-078 
KPNA2 expression is an independent adverse predictor of bio-
chemical recurrence after radical prostatectomy and a marker for 
castration-resistant prostate cancer
A. Mortezavi, T. Hermanns1, H.-H. Seifert1, M. Baumgartner1,  
M. Provenzano1, T. Sulser1, M. Burger2, F. Hofst�����ä����dter3, A. Hartmann4, 
 H. Moch, G. O. Kristiansen, P. J. Wild
Institut f��������������������������������������������     ü�������������������������������������������     r Klinische Pathologie, Univ. Spital Z�����ü����rich
1�Klinik f��������������������������������    ü�������������������������������    r Urologie, Univ. Spital Z�����ü����rich
2�Klinik f�����������������������������   ü����������������������������   r Urologie, Univ. Regensburg
3�Institut f�������������������������������   ü������������������������������   r Pathologie, Univ. Regensburg
4�Institut f�����������������������������   ü����������������������������   r Pathologie, Univ. ��������Erlangen

Aims: To analyze rates of expression of KPNA2 (karyopherin alpha 2) in dif-
ferent prostate tissues and to evaluate the prognostic properties for patients 
with primary prostate cancer.
Methods: Tissue microarrays contained 798 formalin-fixed, paraffin-embed-
ded prostate tissues from two independent institutes of pathology.
Results: KPNA2 expression was significantly upregulated in carcinomas of 
the prostate, especially in metastatic and castration-resistant prostate cancer 
samples. Positive nuclear KPNA2 immunoreactivity was identified as a novel 
predictor of biochemical recurrence after radical prostatectomy, which was 
independent of the well-established predictive factors preoperative PSA, 
Gleason score, tumor stage, and surgical margin status. To validate these re-
sults, we compared a second cohort from Regensburg, Germany, with the 

23Der Pathologe · Supplement 1 · 2010  | 



present results and could also find a significant correlation with shorter re-
currence-free survival.
Conclusions: Correlation of KPNA2 expression with increased relapse rates 
raises the possibility of identifying patients who need more aggressive treat-
ment and are not suited for surveillance regimens.

Do-079 
Clinically relevant prostate cancer is found more frequently in 
thorough versus standard histopathological processing in radical 
cystoprostatectomy
M.1 Burger, H.M.1 Fritsche, S.1 Denzinger, W.F.1 Wieland, W.1 Otto, A.2 Hart-
mann
1�Caritas St. Josef Medical Centre, University of Regensburg, Dept. of Urology
2�University of Erlangen, Dept. of Pathology

Aims: Incidental prostate cancer (PC) in cystoprostatectomy (CPX) for blad-
der cancer is reported in up to 50% in dependence of histopathological pro-
cessing. Significant tumour has an impact on follow-up strategies. In prosta-
tectomy specimen for PC whole mount sections improve diagnostic accuracy. 
The present analysis compares detection of incidental PC in complete to rou-
tine processing.
Methods: All CPX specimens were consecutive, unselected and unsuspicious 
for PC. Between 01/1995 and 01/2004 (Period I) n=155 underwent conven-
tional processing, i.e. removal of ink stained apical margins (35 mm), serial 
sectioning perpendicular to the ink, embedding of three sections of each side 
in conventional blocks and one transverse slice cut perpendicular to the rectal 
surface. Between 01/2004 and 03/2009 (Period II) n=166 underwent thor-
ough processing, i.e. removal of all ink stained surgical margins and process-
ing of the entire gland for whole-mount sections with 4 mm slices.
Results: Detection rate of PC was 16% and 40% (p<0.0001), of PC ≥pT2b 8% 
and 16% (p=0.046), of positive surgical margins 1% and 4% and of PC ≥Glea-
son 7 3% and 9% (p=0.014) in Period I and Period II, respectively.
Conclusions: Thorough processing of cystoprostatectomy specimen does de-
tect significantly more clinically relevant prostate cancer. The present data 
warrant further studies and suggest consideration of thorough processing in 
younger men.

Do-080 
Prostate carcinoma. The significance of second opinion of histology
B. Helpap, U. Oehler
Institute of Pathology, Singen

Aims: The significance of a second opinion of histology of prostate carcino-
mas as well as suspicious lesions on core needle biopsy specimens was studied 
on cases of our uropathological consultation service of one year (2008).
Methods: 922 cases of core needle biopsy specimens of the prostate with sus-
picious lesions but not diagnostic for carcinoma, suspicion of carcinoma, and 
what kind of Gleason pattern and scores were rediagnosed with histological 
and immunohistochemical methods for second opinion. The modified Glea-
son grading and the combined histological and cytological grading system of 
Mostofi (WHO) and Helpap were used.
Results: In 43.5% of suspicious lesions (ASAP) adenocarcinomas of the pros-
tate were found. In 53.2% the diagnoses ASAP, HGPIN or AAH were con-
firmed. The suspicion of prostatic carcinoma could be confirmed in 61% by 
the diagnosis of adenocarcinoma. After Gleason grading 80% of all diagnosed 
carcinomas had scores 6 and 7a (3+4).The corresponding values after the 
combined histological and cytological grading systems of Mostofi (WHO) 
and Helpap were 3–4 and 2a in 42% and 5–6 and 2b in 49.4%, respectively. 
High grade carcinomas were without diagnostic problems.
Conclusion: A second opinion of histological analysis of suspicious lesions of 
the prostate as well as of confirmation of Gleason grading is a very important 
point of quality management of diagnostic steps of prostate carcinomas for 
patients, urologists and pathologists and may be helpful for the different ther-
apeutic strategies.

Poster: Gastroenteropathologie

Oberer GI-Trakt

Fr-001 
Identification of p21WAF1 as novel ATF-2 target gene after oxidative 
stress-induced DNA damage in the human oesophageal carcinoma 
cell line TE-7
D. Walluscheck, A. Poehlmann, H. Schrader, R. Hartig1, P. Schoenfeld2,  
U. Lendeckel3, R. Schneider-Stock4, A. Roessner
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Aims: To gain a more detailed insight into the oxidative DNA damage re-
sponse of p53-/- tumor cells, this study aimed to find novel molecular mecha-
nisms using the p53-/- human oesophageal carcinoma cell line TE-7.
Methods: DNA damage was visualized by γ-H2AX, 8-OHdG staining, and 
comet assay. H2O2-induced G2/M arrest was detected by FACS analysis. Tran-
scriptional up-regulated genes were determined by cDNA- and PCR-Array 
and activation of signal transducers and cell cycle regulators was detected by 
Western Blotting. Verification of the novel ATF-2 target gene was performed 
by MAPKs inhibition, ATF-2-siRNA, and ChIP.
Results: Oxidatively induced DNA damage caused early transcriptional up-
regulation and activation of MAPKs and sub-sequently of the downstream 
transcription factor ATF-2. Inhibition of JNK‘s and ATF-2 knockdown 
showed abrogated p21WAF1 expression. Importantly, we demonstrate that ATF-
2 binds directly on the promoter of the cell cycle regulator p21WAF1 to induce 
its transcription and thus G2/M arrest.
Conclusions: For the first time, we could show that the important oxidative 
stress-induced DNA damage response molecule ATF-2 induces p21WAF1 tran-
scription independent of p53 through direct promoter binding.

Fr-002 
Incidence of Helicobacter Pylori in Cambodia – Preliminary study 
on a National Survey
Socheat Eam1., Oung Chrakravuth2, Tan Tek Sreng3, Chhut Serey Vathana1, 
Gerhard Stauch4, Uch Cham Piseth2, San Sattaya2, Krin Srey Dao2

1�Dept. of Pathology, Phnom Penh
2�Dept. of Gastroenterology , Hospital Calmette Phnom Penh
3�Dept. of Gastroenterology, Kossamak Hospital
4�Institute of Pathology Aurich

Aims:� There are some studies about incidence of TB, Malaria, Deungue fever 
and HIV in Cambodia, however figures about incidence of Helicobacter Py-
lori infection is still missing. This investigations are important on the back-
ground of increasing Tourism industries, because the most common disease 
in tourists are Gi Infections therefore the authors started together with the 
Cambodian Society of Hepato-Gastroenterology a preliminary study on a 
national survey of H. P infection.
Methods: In a retrospective study 600 gastric biopsies stained in H&E and 
Giemsa were reviewed by 2 pathologists and classified according Sydney clas-
sification additional findings were included together with clinical history, age, 
gender, living area and detailed endoscopic findings.
Results: The study showed following results:1. 40% of a patients with epigas-
tric symptoms show no Pathological findings, 30% showed HP gastritis and 
30% C gastritis. There was a significant predominance of B- gastritis in female 
and a predominance of C gastritis in male 2. Age distribution showed an in-
crease of B- gastritis from 8% in pt <30 to 36% in pt >61, there was a constant 
rate o f30% of C- Gastritis in all ages. 3. There was no difference B- vs C- gas-
tritis between rural and urban areas.
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Conclusion: Further investigations will be done 1. To complete the study 2. To 
focus on touristic areas 3. To compare the results especially with the national 
study on HP infection in Thailand.

Fr-003 
Detection of Helicobacter pylori in gastric biopsies by PCR
S������������������������������������������������������         . Kiss, V. Zsikla, M. Baumann, C. Triller, G. Cathomas
Kantonales Institute for Pathology, Liestal, Switzerland

Aims: Conventional histology is considered the gold standard for the diagno-
sis of H. pylori infection in gastric biopsies. We previously showed that in 20% 
of histological negative biopsies, H. pylori infection can be detected by PCR. 
(Zsikla et al.; Am J Surg Pathol 2006, 30:242). To further validate this data, we 
prospectively analyzed all biopsies for the presence of H. pylori by PCR, 
which were considered by the signing out pathologist having an inflamma-
tory pattern compatible with Helicobacter infection but lacking bacteria by 
histology.
Methods: Biopsies analyzed between 1. 1. 2003 and 31.12.2007 by PCR for He-
licobacter bacteria at our Institute were re-evaluated and inflammation grad-
ed according to the revised Sidney classification. Nested PCR for H. pylori 
was performed as previously described, including a control PCR to verify 
adequate DNA quality.
Results: Of the total of 346 biopsies tested, H. pylori was detected by PCR in 
157 (45.4%) biopsies. An increased total inflammatory score (Score 3–6) was 
significantly associated with a positive PCR compared to a low inflammatory 
score (2+3) (55.4% versus 31.2%; p<0.0001) and the mean total score of in-
flammation was significantly increased in PCR positive biopsies (2.90 versus 
2.24; p<0.0001). In addition, additional histological parameters including the 
presence of neutrophils, lymphoid aggregates or follicles and an increase in 
plasma cells were significantly associated with PCR positive biopsies.
Conclusions: Our data show that in gastric biopsies with an appropriate in-
flammatory pattern but lack of Helicobacter by histology, PCR detects H. 
pylori in about 45% of cases, confirming our previous data and validating this 
procedure in the setting of clinical practice. PCR positivity correlates further-
more with the presence of additional histological signs of Helicobacter infec-
tion. However, even in higher inflammatory scores, in a considerable number 
of biopsies the etiology of the inflammation remains unclear.

F�����r-004 
Gastric carcinogenesis in Helicobacter pylori infected INS-GAS mice. 
Comparison between wild type and CTSX-/-

A. Roessner, D. Kuester, S. Schmidt, S. Krueger
Institut f����������������������������������������������    ü���������������������������������������������    r Pathologie, Medizinische Fakult������������ ä����������� t Magdeburg

Aims: H. pylori infection is an important independent risk factor for gastric 
carcinomas. To explore the cathepsin X (CTSX) function in the context of 
immune response in H. pylori-dependent gastric carcinogenesis, we used 
CTSX-/- transgenic mice in a gastritis model and crossed these CTSX-/- mice 
with hypergastrinemic INS-GAS mice to create a corresponding gastric can-
cer model.
Methods: Eight-week-old male and female CTSX-/-, INS-GAS and CTSX-/-/
INS-GAS mice were infected by oral gavage with 0.2 ml H. pylori strain SS1 
three times per week. The mice were sacrified at 24, 36 and 50 weeks post in-
fection, and blood was immediately collected for gastrin-17 ELISA. The stom-
ach was removed, and gastric strips were snap-frozen or embedded and 
stained with H&E. Tissue sections were scored for gastric lesions and im-
mune cell immigration. Ki-67 immunostaining was used to measure epithe-
lial proliferation.
Results: H. pylori infection of INS-GAS mice led to the development of gas-
tric metaplasia, dysplasia and carcinoma in situ (CIS) at 24 wpI as well as to 
intramucosal carcinoma with submucosal invasion (36wpI). Infected CTSX-/- 
exhibited only moderate hyperplasia and atrophy but no preneoplastic le-
sions. CTSX-/-/INS-GAS mice developed less severe epithelial lesions with a 
lag of several weeks compared to INS-GAS mice.

Conclusions: The lack of cathepsin X in gastric mucosa leads to an alleviated 
morphologic picture in conjunction with less severe inflammation and gas-
tric lesions, revealing CTSX as one mediator of gastric carcinogenesis.

Fr-005 
Primary mouse epithelial cells of CTSX-/- mice in co-culture with 
macrophages to examine the functional properties of cathepsin X 
over-expression in gastric carcinogenesis
A. Bernhardt, D. Kuester, A. Roessner, S. Krueger
Institut f���������������������������������������������   ü��������������������������������������������   r Pathologie, Universit��������������������� ä�������������������� tsklinikum Magdeburg

Aims: We have shown an association between H. pylori infection, the up-
regulation of cathepsin X (CTSX) and the development of gastric cancer. 
Functional properties of this CTSX over-expression in H. pylori-infected gas-
tric epithelial cells and associated macrophages have not been proposed.
Methods: Gastric epithelial cells were isolated from stomachs of wild-type 
C57BL/6 and CTSX-/- mice and compared with the conventional mouse gas-
tric cancer cell line CLS103. Indirect co-cultures of epithelial cells and macro-
phages were infected with H. pylori strain SS1 and analyzed for the expression 
of other cathepsins, cytokines and adhesion factors like integrins. Cellular 
interactions, morphological changes, migration capability and adherence of 
H. pylori were assessed using time-lapse video microscopy.
Results: Isolated primary epithelial cells from wt and ko mice revealed quali-
ties and expression profiles similar to those of corresponding tissue samples. 
Adherence of H. pylori is comparable in primary and commercially cancer 
cells. However, induction of cathepsins, cytokines and especially adhesion 
proteins was detected solely in primary cells and co-cultured macrophages. 
cDNA microarray and migration experiments indicated that CTSX is in-
volved in B- and T-cell proliferation/migration and adhesion of macrophages 
at sites of H. pylori attack.
Conclusions: Primary epithelial cells from stomach of CTSX-/- mice represent 
an excellent model of H. pylori-gastritis to elaborate the special functions of 
CTSX in regulating the immune response to H. pylori.

Fr-006 
Investigation of candidate biomarkers for the prediction of clinical 
outcome of patients with advanced adenocarcinoma of the stom-
ach and gastro-esophageal junction treated with cetuximab and 
chemotherapy
B. Luber, J. Deplazes, G. Keller, A. Walch1, S. Rauser1, R. Langer2, H. H������ö�����fler, 
F. Fend2, C. Peschel3, F. Lordick4

Institut f�������������������������   ü������������������������   r Pathologie, TU M������ü�����nchen
1�Institut f����������������������������������������    ü���������������������������������������    r Pathologie, Helmholtz Zentrum M������ü�����nchen
2�Institut f�����������������������  ü����������������������  r Pathologie, T�������ü������bingen
3�III. Medizinische Klinik, Klinikum rechts der Isar, M������ü�����nchen
4�Klinik f������������������������������������������    ü�����������������������������������������    r Onkologie und H������������������������ ä����������������������� matologie, Braunschweig

Aims: The activity of the therapeutic antibody cetuximab against the epider-
mal growth factor receptor (EGFR) and chemotherapy was assessed in first-
line metastatic gastric and gastro-esophageal junction cancer in a phase II 
study of the Arbeitsgemeinschaft Internistische Onkologie (AIO) with objec-
tive tumor responses in 65% of patients. The aim of the study was to investi-
gate whether candidate biomarkers predict the clinical outcome of the pa-
tients.
Methods: Patients were a subset from the phase II trial of cetuximab plus 
weekly oxaliplatin, 5-fluorouracil and folinic acid (n=39). We performed 
FISH analysis, immunohistochemistry and mutation analysis.
Results: We analysed the association of clinical outcome with (1) EGFR gene 
copy number, (2) expression levels of EGFR, phosphorylated EGFR (pEGFR), 
phosphorylated mitogen-activated protein kinase (pMAPK), phosphorylated 
Akt (pAkt) and E-cadherin and (3) the mutation profile of selected exons of 
the E-cadherin gene CDH1, KRAS and BRAF.
Conclusions: The most important candidate biomarkers to predict clinical 
outcome were EGFR gene copy number and pEGFR expression. The frequen-
cy of genomic mutations in the selected genes was low (<10%).
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F�����r-007 
Expression of class I Histone Deacetylases in esophageal adenocar-
cinomas – an immunohistochemical study
R. Langer, K. Mutze, M. Feith1, K.Ott2, K. Becker, H. H����������������  ö���������������  fler, G. Keller
Institut f�������������������������   ü������������������������   r Pathologie, TU M������ü�����nchen
1�Chirurgische Klinik und Poliklinik, Klinikum rechts der Isar, M������ü�����nchen
2�Chirurgische Klinik, Universit������������� ä������������ t Heidelberg

Aims: To investigate the potential prognostic and predictive value of the ex-
pression of class-I Histone Deacetylase (HDAC) isoforms 1 and 2 in esopha-
geal adenocarcinomas.
Methods: 132 primary resected tumors and 75 tumors treated by a 5-FU/cis-
platin based neoadjuvant chemotherapy (CTX) were analyzed. The expres-
sion of HDAC1 and 2 was determined by immunohistochemistry, applied on 
a tissue microarray and on pre-therapeutic biopsies. Expression patterns were 
correlated with pathologic features (pT, pN, G, tumor regression after CTX) 
and patients survival.
Results: High expression of HDAC1 was found in 108/207 (52%) and of 
HDAC2 in 124/202 (61%) of the cases. High HDAC2 levels were associated 
with lymphatic tumor spread (pN category; p=0.046) and lower tumor dif-
ferentiation grade (p=0.008) in primary resected tumors and there was also a 
trend for an association with tumor regression after CTX in neoadjuvant 
treated tumors (p=0.06). HDAC1 levels were neither associated with pT- or 
pN category or tumor differentiation grade nor with regression after CTX. 
Survival analysis failed to show any prognostic impact of HDAC1 or HDAC2 
expression.
Conclusions: High HDAC2 expression is associated with aggressive tumor 
behaviour, reflected by the association with lower tumor differentiation and 
the presence of lymphatic tumor spread in esophageal adenocarcinomas. Al-
though we could not demonstrate a significant prognostic or predictive value 
for HDAC1 and HDAC2 expression, immunohistochemical determination of 
HDACs may be useful for prediction of response to specific HDAC-inhibi-
tors.

Fr-008 
Histone deacetylase 1 and 2 expression in neoadjuvant treated lo-
cally advanced gastric cancer: prognostic and predicitve value
K. Mutze1, R. Langer1, K. Ott2, K. Becker1, A. Novotny3, H. Höfler1,4, G. Keller1

1�Department of Pathology, Technische Universität München
3�Department of Surgery, Technische Universität München
2�Department of Surgery, Universität Heidelberg
4�Department of Pathology, Helmholtz Zentrum München

Aims: To investigate the prognostic and predictive impact of HDAC1/2 ex-
pression in locally advanced gastric carcinomas (GC) treated by a platinum/
5FU based neoadjuvant chemotherapy (CTX) and to evaluate the effect of 
HDAC inhibitors in vitro as an alternative treatment option.
Methods: HDAC1/2 expression was evaluated immunohistochemically in 127 
pretherapeutic FFPE biopsies. Expression patterns were correlated with his-
topathological and clinical response and with patients´ survival. In vitro che-
mosensitivity of GC cell lines for cisplatin and HDAC inhibitors was deter-
mined using XTT-assays.
Results:� High expression of HDAC1 and HDAC2 was found in 69/127 (54%) 
and 108/129 (85%) of gastric carcinomas respectively. Overall, HDAC1/2 ex-
pression was not associated with histopathological or clinical response or 
survival. In the subgroup of responding patients high HDAC1 was associated 
with worse overall survival (p-values ≤0.005). In vitro analysis displayed a 
significant reduction of cell proliferation in the cell line AGS by sequential or 
concurrent treatment with SAHA and cisplatin (p<0.05) compared to cispla-
tin as a single agent.
Conclusions: HDAC 1/2 expression is not a suitable marker to predict re-
sponse and survival for neoadjuvant treated GC patients, but HDAC1 expres-
sion may be used for risk stratification in the subgroup of responding pa-
tients. In vitro, a pretreatment with the HDAC inhibitor SAHA enhanced the 
antiproliferative effect of cisplatin, which points to an alternative treatment 
option.

Fr-009 
Aneuploid esophageal cancer cells show distinct Aurora-A, Aurora-
B and p53 patterns
C.D. Fichter, C. Herz, C. M����������������������������    ü���������������������������    nch, A. Sch����������������  ö���������������  pflin, O. Opitz1, M. Werner,  
S. Lassmann
Institut f���������������������������������������������   ü��������������������������������������������   r Pathologie, Universit��������������������� ä�������������������� tsklinikum, Freiburg
1�Tumor-zentrum Ludwig Heilmeyer Comprehensive Cancer Center; 
Freiburg

Aims: Aneuploidy is a hallmark of esophageal squamous cell carcinoma 
(ESCC) and Barrett‘s adenocarcinoma (BAC). Here, we investigated Aurora-
A/-B kinases, p53 alterations, mitotic features and aneuploidy in ESCC and 
BAC.
Methods: ESCC (OE21, Kyse-410) and BAC (OE33, OE19) cell lines were ana-
lyzed for ploidy (metaphase spreads). Morphological examination of mitoses 
(HE) was done in double-thymidine synchronized cells. Aurora-A/-B gene 
copy numbers and mRNA/protein expression were analyzed by FISH, qRT-
PCR, Western Blot and Immunofluorescence (IF). p53 mutations and protein 
localization were identified by direct sequencing and IF.
Results: All cell lines were aneuploid, with frequent multipolar mitoses in 
OE21 (10%) and OE33 (30%) cells. Kyse-410 cells displayed Aurora-A gene 
amplification, the others chromosome 20 polysomy. All cell lines had stable 
Aurora-A mRNA/protein expression, whereby an altered N-terminal domain 
in Kyse-410 cells indicates a splice variant. BAC cells showed 50% Aurora-B 
gene copy numbers compared to chromosome 17, with lowest Aurora-B 
mRNA/protein expression. p53 mutations caused nuclear p53 accumulation 
(Kyse-410, OE33, OE19) or cytoplasmic retention (OE21, loss of nuclear local-
ization signal).
Conclusions: Within aneuploid esophageal cancer cell lines, distinct patterns 
of Aurora-A/-B kinase, p53 and mitotic (dys-)regulation occur. This may re-
flect heterogeneity of esophageal carcinomas and hence impact (Aurora ki-
nase-) targeted therapies.

Fr-010 
Multilayer analysis of Signal Transduction and Cell Cycle Control in 
GISTs reveals prognostically relevant interactions between mRNA, 
miRNA and protein
F. Haller, D. Zhang1, A. von Heydebreck2, L. F�����ü����zesi3, �������� Ö������� . Sahin1

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�German Cancer Research Center, Heidelberg
2�Merck KgAA, Darmstadt
3�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinik G��������ö�������ttingen

Aims: Changes in mRNA and protein expression of signal transduction path-
ways and cell cycle control networks are already established prognostically 
relevant events enabling accelerated cell proliferation and tumor progression 
in GISTs. Our aim was to include data on miRNA expression, and to combine 
these three layers of gene expression to construct functionally relevant regula-
tion networks in GIST.
Methods: mRNA and protein expression of 50 genes from KIT/PDGFRA sig-
naling and cell cycle control was analysed in 48 primary GISTs. This data was 
further compared to miRNA expression data from a microarray expression 
analysis of 735 miRNAs in 12 of the 48 primary GISTs.
Results: Computational analysis revealed several predicted miRNA/mRNA 
interactions with probable impact on protein expression. Mostly, the miRNA 
expression lead to further enhancement of regulation already known from 
mRNA analysis, while for some genes, adverse regulation on miRNA and 
mRNA level was seen. Four distinct signaling loops were identified with 
strong differences comparing GISTs with KIT and PDGFRA mutation.
Conclusions: Multilayer analysis leads to a more comprehensive insight into 
regulation mechanisms of tumor progression in GISTs. These observations 
emphasize that GISTs with KIT and PDGFRA mutation are distinct on a mo-
lecular genetic level.
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Fr-011 
Differently activated pathways to cell proliferation in mesenchymal 
tumors of the gastrointestinal tract
K. K����������������  ö���������������  hler, A. Agaimy1, L. F�����ü����zesi2, F. Haller
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
2�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsmedizin G��������ö�������ttingen

Aims: The tumor-initiating events in GISTs are activating mutations in the 
receptor tyrosin kinases KIT and PDGFRA. In contrast, little is known about 
tumor initiation in true smooth muscle tumors of the gastrointestinal tract. 
While immunohistochemical expression of KIT is restricted to GISTs, the 
diagnostic utility of PDGFRA expression in the comparison of GISTs with 
smooth muscle tumors has not been analysed yet.
Methods: The expression of KIT and PDGFRA, their downstream signaling 
targets ERK and AKT, and of cell cycle regulators from different phases of the 
cell cycle was determined quantitatively by immunohistochemical staining 
on tissue microarrays in 80 GISTs, 15 leiomyomas and 10 leiomyosarcomas of 
the GI tract.
Results: KIT expression was found exclusively in GISTs, while leiomyosarco-
mas had a significant expression level of PDGFRA. ERK and AKT expression 
was higher in GISTs compared to smooth muscle tumors. While cyclin D was 
higher expressed in GISTs, E2F1 and cyclin B showed the highest expression 
in the leiomyosarcomas.
Conclusions: PDGFRA is significantly expressed in leiomyosarcomas, but not 
in leiomyomas. In GISTs, a sequential activation of intracellular pathways 
leading to accumulation of cyclin D exists. In contrast, yet unknown genetic 
events lead to upregulation of E2F1 and late G1-phase cyclin B in leiomyosar-
comas, probably without previous accumulation of cyclin D.

Fr-012 
Intra-tumoral lymphatics and D2–40/podoplanin expression in gas-
tric GISTs with and without lymph node metastasis: An immunohis-
tochemical study with special reference to the Carney triad
A. Agaimy, J. Aidan Carney1

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Department of Laboratory Medicine and Pathology (emeritus member), 
Mayo Clinic, Rochester, MN 55905, USA

Aims: The mechanisms responsible for the high frequency of regional node 
metastasis in gastric GISTs in children and young adults specially those with 
the Carney triad (≥20%) compared to sporadic GISTs in adults (~2%) are 
unknown.
Methods: We investigated the distribution of intratumoral and peritumoral 
lymphatics, and expression of D2–40/podoplanin in 16 syndromic/pediatric 
GISTs of the stomach (11 had Carney triad, 2 had Carney-Stratakis syndrome 
and 3 had pediatric GISTs suspicious for the Carney triad) with histologically 
verified regional lymph node metastasis and compared the results to those 
found in 35 sporadic gastric GISTs lacking nodal spread, using D2–40/ podo-
planin antibody.
Results: Intratumoral lymphatics were detected with comparable low fre-
quency in both groups (25% and 17%; P=0.705). Peritumoral lymphatics were 
uniformly present in all tumors from both groups. Moderate to strong cyto-
plasmic or membranous staining for D2–40/podoplanin was frequent in tu-
mor cells of syndromic/pediatric GISTs (87%), and infrequent and weak in 
sporadic GISTs (3%; P <0.001).
Conclusion: Intra-tumoral lymphatics are probably not involved in regional 
lymphatic spread in syndromic/pediatric GISTs. Expression of D2–40/podo-
planin by tumor cells of syndromic/ pediatric GISTs might play a role in inva-
siveness and lymphatic spread, but this needs further validation in future 
studies.

Fr-013 
Spectrum of peripheral nerve sheath tumors of the gastrointestinal 
tract: A multicenter study of 59 patients
A. Agaimy, B. M����ä���rkl1, J. Kitz2, P.H. W�����ü����nsch3, H. Arnholdt1, L. F�����ü����zesi2,  
A. Hartmann, R. Chetty4

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Institut f��������������������������������   ü�������������������������������   r Pathologie, Klinikum Augsburg
2�Institut f��������������������������������   ü�������������������������������   r Pathologie, Klinikum N�������ü������rnberg
3�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsmedizin G��������ö�������ttingen
4�Department of Pathology, University of Toronto, Canada

Aims: The frequency and spectrum of peripheral nerve sheath tumors 
(PNSTs) of the GI tract from a consecutive case material have not been stud-
ied before.
Methods: We reviewed all mesenchymal GI tumors at our departments ac-
cording to current diagnostic criteria.
Results: PNSTs represent the third group of mesenchymal GI tumors (≤5%) 
after GISTs (≥50%) and smooth muscle neoplasms (~30%). Granular cell tu-
mors (GCT) (n=31) and schwannomas (n=21) predominated. Rare tumors 
included NF1-associated benign PNSTs (n=4), 1 benign gastric perineurioma 
and 1 solitary polypoid ganglioneuroma. One gastric low-grade perineurial 
neoplasm (perineurial MPNST) metastasized 7 yrs later. Schwannomas were 
commonly misdiagnosed as GIST, leiomyoma or neurofibroma. Unusual 
variants included GCT with prominent lipomatous component, reticular 
schwannoma, NF1-associated gastric schwannoma (the first such case to 
date), psammomatous colonic schwannoma unrelated to Carney complex 
and intramural rectal GCT mimicking GIST (one case each). Contrasting 
with GCT, schwannomas were negative for calretinin and α-inhibin suggest-
ing a histogenetic relationship to neurofibroma.
Conclusion: PNSTs of the GI tract are rare nearly always benign tumors that 
are probably under-recognized. Awareness of them will help to prevent con-
fusing them with GIST.

Fr-014 
Gastrointestinal stromal tumour (GIST) presenting as a pelvic mass 
clinical, molecular and molecular-cytogenetic characterization of 
a case
M. Daniels1, A.F. Pelz2, M. Evert3, H.U. Schulz4, P. L�����ü����ders5, G. M�����ü����ller6,  
J. Lasota7, K.-H. Pollak6, M. Miettinen7, P. Wieacker2, A. Roessner3, A. Agaimy1, 
R. Schneider-Stock1,3

1�Institut f�����������������������������������   ü����������������������������������   r Pathologie, Universit����������� ä���������� t Erlangen
3�Institut f������������������������������������   ü�����������������������������������   r Pathologie, Universit������������ ä����������� t Magdeburg
2�Humangenetik, Universit������������ ä����������� t Magdeburg
4�Allgemeine Chirurgie, Universit������������ ä����������� t Magdeburg
5�Pathologische Praxis Stendal
6�Innere Medizin, Johanniter-Hospital Stendal
7�AFIP, Washington, USA

Aims: GISTs presenting as pelvic mass are rare and may cause diagnostic 
problems, being often initially misdiagnosed as urogenital tumours. To date 
molecular analyses have not been performed.
Methods: A 39-year-old female presented with tumour mass between rectum 
and vagina that turned out to be a high-risk GIST. Local recurrence (Rec) was 
diagnosed 11 months after tumour resection and imatinib therapy was initi-
ated (400 mg/d) which was stopped by the patient 8 months later. A second 
Rec developed within 4 months which was locally excised in combination 
with another cycle of imatinib which was stopped again by the patient. A 
third relapse was then seen. After renewed imatinib therapy MRT demon-
strated a partial response with tumour shrinkage. No distant metastasis was 
detected as yet.
Results: Available tumour tissue from both the primary tumour and the third 
Rec showed a somatic 6-bp deletion in exon 11 of the c-kit gene (W557-
K558del). In addition, an exon 17 mutation (N822 K) was found in the Rec. 
The CGH karyotype of the primary tumour was rev ish enh(1q),dim(14q). 
Recurrent tumour showed a complete loss of nuclear p16 expression.
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Conclusions: Molecular studies and p16 status confirmed the typical charac-
teristics of GIST with an aggressive phenotype. GISTs at this unusual location 
deserve a special interdisciplinary treatment.

Fr-015 
Non-nodular gastrointestinal stromal tumors with unusual circular 
growth pattern and different molecular patho-genesis
E. Wardelmann, H.-U. Schildhaus, S. Merkelbach-Bruse, M. Evert2,  
F. Dombrowski2, J. Hoelzl3, P. Reichardt4, R. B������ü�����ttner
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Bonn
2�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Greifswald
3�Gemeinschaftspraxis f���������������������  ü��������������������  r Pathologie M������ü�����nchen
4�Klinik f�������������������������������������������������       ü������������������������������������������������       r Innere Medizin III, HELIOS Klinikum Bad Saarow

Aims: Gastrointestinal stromal tumors (GISTs) typically develop in the outer 
layer of the gastrointestinal wall and grow as solid nodules towards the serosal 
surface. Recently, we observed three very unusual cases presenting as circular 
growing lesions surrounding the whole circumference of an intestinal or co-
lonic segment, respectively. Here, we describe clinical features, macro- and 
microscopic aspects and the molecular background.
Patients: Case 1 (58-years old, female) had circular CD117-positive spindle cell 
proliferations in close relation to sigmoideal diverticles. Case 2 (44-years old, 
female) woman presented with a circular stenosis in the small bowel. Case 3 
(67-years old, male) had a diverticle-like lesion in the rectum.
Results: In all cases, the spindled tumor cells replaced at least parts or even the 
whole outer layer of the muscularis propria and lead to stenosis of the respec-
tive intestinal segment. The tumor in case 1 carried a 27-bp deletion in exon 11 
of KIT. In Case 2, a duplication in exon 9 of KIT could be detected. No KIT 
mutation was found in case 3. Normal tissue showed wild type sequences in 
all cases.
Conclusions: Rarely, GISTs can grow in a non-nodular manner surrounding 
the tubular GI tract. This pattern is well known from familial and syndromic 
GISTs as well as from GIST mouse models with KIT germline mutation but 
has not been described in sporadic GISTs so far.

Unterer GI-Trakt I

Fr-016 
Smoothelin is a specific marker to distinguish muscularis propria 
and muscularis mucosae in the gastrointestinal tract
M.A. Montani1, T. Thiesler1, G. Kristiansen1

1�Institut Klinische Pathologie, University Hospital Zurich, Zurich, 
Switzerland

Aims:� The unequivocal recognition of anatomical structures relevant for stag-
ing is increasingly challenging as tumor specimens and biopsies become ever 
smaller. So far no marker is available to discriminate reliably between muscu-
laris propria (MP) and muscularis mucosae (MM) of the gastrointestinal 
tract. Smoothelin has been proposed to differ in MP and MM of the urinary 
bladder and to aid in diagnostics. We aimed to analyze the expression of 
smoothelin in MP and MM in order to define a novel diagnostic tool to help 
identifying MM bundles in the gastrointestinal tract.
Methods: Expression of smoothelin and α-smooth muscle actin was analyzed 
immunohistochemically in gastrointestinal specimens from colon, stomach 
and esophagus (n=107). For statistics, a two sided Wilcoxon rank test to com-
pare expression levels was used.
Results: In contrast to α-smooth muscle actin which stained MM and MP 
equally strong, smoothelin expression in MM was either absent or signifi-
cantly weaker, which was particularly valid in gastric and colon specimens. In 
samples of the esophagus, however, smoothelin was consistently positive even 
in the MM, although in direct comparison to MP a slight decrease of inten-
sity was noted.
Conclusions: The combination of smoothelin and SMA represents a robust 
marker combination to discriminate MM from MP in the gastroinstestinal 
tract, since smoothelin expression in MM is absent or weaker than in MP.

Fr-017 
Small intestinal mucosa expression of chaperone fls485
N. Gassler, J. Ehling, V. Simon, U. Schneider, C. Klaus, M. Adolf, E. K�������ä������mmerer1, 
P. Plum, A. Reinartz2

Institut f��������������������������   ü�������������������������   r Pathologie, RWTH Aachen
1�Klinik f�����������������������������������������     ü����������������������������������������     r Kinder- und Jugendmedizin, RWTH Aachen
2�Petit Institute for Bioengineering and Bioscience, Institute of Technology, 
Atlanta

Aims: The putative chaperone fls485 has been recently suggested as a protein 
involved in maturation of enterocytes along the intestinal crypt-villus axis. 
The aim of the present study was to substantiate this assumption.
Methods�: Expression and synthesis of fls485 in purified normal or intestinal 
mucosa affected with celiac disease was investigated with a molecular ap-
proach including qRT-PCR, Western blotting, and expression strategies. Mo-
lecular data were corroborated with several in situ techniques using a panel of 
newly synthesized mouse monoclonal antibodies.
Results�: fls485 mRNA expression was preferentially found in enterocytes and 
chromaffine cells of human intestinal mucosa as well as in several intestinal 
epithelial cell lines. Western blot analysis with our new anti-fls485 antibodies 
revealed at least two fls485 proteins. In a functional CaCo2 model, an increase 
in fls485 expression was paralleled by cellular maturation stage. Immunohis-
tochemistry demonstrated fls485 as a cytosolic protein with a slightly increas-
ing gradient along the crypt-villus axis which was impaired in celiac disease 
Marsh IIIa-c.
Conclusions: Expression and synthesis of fls485 are found in surface lining 
epithelia of normal human intestinal mucosa and deriving epithelial cell lines. 
An interdependence of enterocyte differentiation along the crypt-villus axis 
and fls485 chaperone activity might be possible.

Fr-018 
Enterocyte survival after substrate induced expression and synthe-
sis of acyl-CoA-Synthetase 5 (ACSL5)
P. Plum, U. Schneider, C. Klaus, A. Reinartz1, N. Gassler
Institute of Pathology, Medical Faculty, RWTH Aachen University
1�Petit Institute for Bioengineering and Bioscience, Institute of Technology, 
Atlanta

Aims: ACSL5 is essential for enzymatic activation of long chain fatty acids in 
enterocytes. It has been demonstrated in transgenic cell culture systems that 
enterocyte survival is repressed by ACSL5 activity. The aim of the present 
study was to analyze effects of extrinsic applied ACSL5 substrates on expres-
sion, synthesis, and function of the enzyme and the consequences for cell 
survival.
Methods: Several colorectal cell lines were incubated with ACSL5 substrates 
like oleic acid in different concentrations and time periods. ACSL5 expres-
sion, synthesis, and enzymatic function were analysed with qRT-PCR, West-
ern blotting, and enzyme activity assays. Effects in cell survival were studied 
with apoptosis assays. In a functional approach, a biopsybased tissue culture 
model with human intestinal mucosa was used.
Results: A substrate-dependent increase in ACSL5 mRNA expression, protein 
synthesis, and enzymatic function was found after incubation of CaCo2 cells 
with oleic acid over a time period of 24 hours. This increase in ACSL5 expres-
sion was loosely associated with disturbed cell survival in our cell and tissue 
culture models.
Conclusions: In enterocytes, extrinsic applied ACSL5 substrates are able to 
induce expression, synthesis, and enzymatic function with consequences for 
cell survival. This putative pathway could contribute to lipid-dependent mod-
ification of enterocytic homeostasis.
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Fr-019 
Selection of coding microsatellite mutations in MSI-H small bowel 
adenocarcinoma
H. Bl���������������������������������������������������        ä��������������������������������������������������        ker, S. Singh, P. Schirmacher, M. Kloor, S. Michel
Institut f�������������������������������������   ü������������������������������������   r Pathologie, Universit������������� ä������������ t Heidelberg

Aims: To determine the frequency of microsatellite instability in a large un-
selected cohort of small intestinal adenocarcinomas and to generate a profile 
of target gene selection in MSI-H small bowel cancer.
Methods: 65 consecutively collected small bowel adenocarcinomas were ana-
lysed for microsatellite instability. MSI-H cancers were investigated for insta-
bility at coding microsatellites in 24 genes known to be mutated in varying 
frequencies in MSI-H cancer of colon, stomach and endometrium. The MSI-
target MARCKS was analysed for expression.
Results: 13 MSI-H small bowel carcinomas were identified (20%). MSI-H was 
associated with tumor development in celiac disease (3/3), only a weak asso-
ciation was found for early age of onset cancers. Coding MSI analysis revealed 
a similar selection as seen in colon and gastric cancer. MARCKS was identi-
fied as a common cMSI target with a high frequency of biallelic mutations. 
Immunohistochemstry showed loss of MARCKS expression in 80% of MSI-
H and 10% of MSS-carcinomas.
Conclusions: Frequency of MSI and MSI-driven mutational selection is simi-
lar in carcinomas of the small and the large bowel. Celiac disease is a risk 
factor for MSI-associated carcinogenesis. Frequent biallelic mutations of 
MARCKS indicate a pivotal role of MARCKS inactivation for tumor develop-
ment and progression.

Fr-020 
Expression of ALCAM (CD166) in inflammatory bowel diseases
F. Lasitschka1,2, K. Schröder1,2, T. Giese2, S. Schwarz2, C. Leowardi3, S. Meuer2, 
P. Schirmacher1, J. Schröder-Braunstein2

1�Institute of Pathology, University Hospital Heidelberg, Heidelberg,  
Germany

2�Institute for Immunology, University Hospital Heidelberg, Heidelberg, 
Germany

3�Department of Surgery, University Hospital Heidelberg, Heidelberg, 
Germany

Aims: The activated leukocyte cell adhesion molecule (ALCAM), which is 
expressed on activated lymphocytes and monocytes, and on various epithe-
lial cell types, participates in cell migration / clustering, and co-stimulation of 
T lymphocytes through homophilic ALCAM-ALCAM and heterophilic AL-
CAM-CD6 interactions. While ALCAM has been implicated in carcinogen-
esis and inflammatory processes, such as rheumatoid arthritis, its role in in-
flammatory bowel disease (IBD) remains unknown.
Methods: In this study, we investigated the intestinal compartment-specific 
expression of ALCAM in ulcerative colitis and Crohn‘s disease employing la-
ser capture microdissection, followed by subsequent RNA isolation and PCR 
analysis. Expression of ALCAM was further assessed by immunohistochem-
istry and immunofluorescence as well as in isolated mononuclear cells via 
flow cytometry and quantitative PCR analysis.
Results: While total gene transcription of ALCAM is lower in whole wall tis-
sue specimens from IBD patients when compared to normal gut tissue, com-
partment-specific expression analysis reveals an up-regulation of ALCAM in 
mononuclear cells in the lamina propria and a down-regulation in epithelial 
cells in IBD compared to healthy controls. Up-regulation of ALCAM expres-
sion in lamina propria cells occurs mostly in cells of the monocyte/macro-
phage and T cell lineage. It can be induced by tissue damage as revealed by a 
human organ culture model of intestinal inflammation.
Conclusions: Given the prominent role of ALCAM-CD6 interactions for T 
cell activation ALCAM may represent a potential target for therapy studies in 
IBD.

Fr-021 
The T-bet and GATA3 expression pattern of lymphocytic colitis is 
different from that of coeliac disease
K. J������ö�����hrens1, M. Gr��������������������������  ü�������������������������  nbaum, I. Anagnostopoulos2

1�Institut f���������������������  �����������������������   ü��������������������  �����������������������   r Pathologie, Charit�����������������������   é����������������������   , Campus Mitte, Berlin
2�Institut f���������������������  �����������������������������������    ü��������������������  �����������������������������������    r Pathologie, Charit�����������������������������������    é����������������������������������    , Campus Benjamin Franklin, Berlin

Aims: Lymphocytic colitis (LC) is a disease of unknown aetiology. Among 
other pathogenetic possibilities, an abnormal reaction to a luminal antigen 
has been discussed. To clarify this fact we characterized the inflammatory 
infiltrate in LC and compared it with the Th1-response related coeliac disease 
(CD).
Methods: Biopsies from 10 LC and 10 CD patients were analyzed by immuno-
histochemistry for detection of T-bet, the master regulator of Th1-response 
and its antagonist GATA-3 in T cells employing double labellings.
Results: In LC 10–20% of intraepithelial lymphocytes (IELs) expressed GATA-
3 and the remaining T-bet, whereas in CD all IELs were T-bet-positive. The T 
cells in the lamina propria of LC (65–70% CD4+; 30–35% CD8+) showed a 
mixed expression pattern of T-bet and GATA-3. The majority of the CD4+ T 
cells were GATA-3+, while T-bet and GATA-3 were expressed at a similar 
frequency by the CD8+ T cells. Most of the T cells in the lamina propria of 
CD specimens were CD4+ showing a predominant T-bet expression. Also 
most of the CD8+ lamina propria T cells in CD were T-bet+.
Conclusions: We conclude that in contrast to CD, which exhibits immuno-
phenotypical features of a Th1-response, LC shows features of a mixed Th1/
Th2 immune response.

Fr-022 
EBV Colitis a new diagnostic entity?
M.Otto1,2, S. Bertz2, M. Kn��öß2, P. Kn��öß2, N. Arens1, J. Kriegsmann1,2

1�Molekularpathologie Trier
2�Zentrum f. Histologie, Zytologie & Molekulare Diagnostik Trier

Aims: Histological evaluation of colonic mucosa specimens by routine H&E 
sections with erosive colitis showed nuclear alterations, especially in endothe-
lial cells.A special molecular pathological testing method allows simultane-
ous detection of CMV as well as other viral infections, i.e. HSV, VZV HHV 6 
and EBV. Most unexpected in some cases with erosive colitis EBV was the 
only infection detected by this method.
Methods: We performed a nested multiplex PCR using amplification of a spe-
cific fragment of the DNA-Polymerase alpha. Using this analysis we simulta-
neously detect viral infections by HSV, EBV, CMV, VZV and HHV6-viruses.
Results: Two cases with clinical diagnosed colitis showed an unequivocal ex-
pression of EBV-DNA implying a new entity of viral colitis, as a result of EBV 
infection.
Conclusions: To our knowledge these are the first cases with detection of EBV 
in colitis, we suggest the “new” diagnosis of EBV colitis which until now was 
underestimated in conventional histopathology, lacking specific morphologi-
cal features.The molecular analysis of lesions with signs of infection may be 
helpful in differential diagnosis of clinically obscure colitis.
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Fr-023 
Oral administration of the anti-proliferative substance Taurolidine 
has no impact on Azoxymethane-Dextran Sulfate Sodium-induced, 
colitis associated carcinogenesis
Sebastian Huss 1 ‡, Ansgar Michael Chromik2 ‡, Hayssam Osseili2, Adrien 
Daigeler3, Jan-Michel Otte4, Sabine Kersting1, Dominique S������ü�����lberg1, Thomas 
Herdegen5, Waldemar Uhl1, Annette M. M�����ü����ller1

1�Abt. f. Kinderpathologie, Universit������� ä������ t Bonn
2�Klinik f. Allg.& Viszeral-chirurgie, St. Josef Hospital
3�Klinik f. Plastische Chirurgie, BG-Klinik Bergmannsheil
4�I. Medizin. ���������������������������������������������������     Klinik, St. Josef Hospital, Ruhr-Universität Bochum
5�Inst. f. Pharmakologie, Universitätsklinik Schleswig-Holstein, Campus Kiel
‡ both authors contributed equally

Aims: Ulcerative colitis (UC) bears a significantly increased risk of developing 
colorectal dysplasia and colorectal cancer. Hence, different substances like 
Taurolidin (TRD; derivate of the aminosulfoacid taurine with anti-inflamma-
tory, anti-proliferative and anti-neoplastic properties) are currently under 
investigation for their chemopreventive capacity. Up to now it is unknown, 
whether TRD can decrease dysplasia in a well characterized experimental 
mouse model for UC-associated carciogenesis.
Methods: The Dextran Sulfate Sodium Azoxymethane model of carcinogen-
esis was applied in female inbred C57BL/6 mice. Half of the mice were treated 
with TRD, the other half served as control. After 100 days macroscopical, 
histological and immunhistochemical (β-Catenin, E-Cadherin, SOX-9, Ki-
67, and Cyclin D1) examination of the entire colon was performed.
Results: Incidence (66.7% vs. 55.6%), multiplicity, grading and growth pattern 
of adenomas did not differ significantly between the two groups. Compared 
to normal mucosa, adenomas of both groups displayed an increased expres-
sion of β-catenin, SOX9 and Cyclin D – without significant difference be-
tween TRD and control group.
Conclusions: Oral administration of TRD has no impact on DSS-induced 
colitis associated carcinogenesis. Up to now, SOX9 and Cyclin D1 represent-
ing key members of the Wnt pathway, have not been described in the DSS-
AOM model of carcinogensis hinting at the role of this oncogenic pathway in 
this tumour model.

Fr-024 
Cutting edge: Chk1 directs senescence and mitotic catastrophe in 
recovery from G2 checkpoint arrest
A. Poehlmann, C. Habold1, D. Walluscheck, K. Bajbouj, O. Ullrich2, R. Hartig3, 
H. Gali-Muhtasib4, A. Diestel5, A. Roessner, R. Schneider Stock6

Institut f������������������������������������������������������    ü�����������������������������������������������������    r Pathologie, Otto-von-Guericke Universit������������ ä����������� t Magdeburg
1�IPHC-CNRS/UDS, Strasbourg
2�Institut f�������������������������������   ü������������������������������   r Anatomie, Universit��������� ä�������� t Z�����ü����rich
3�Immunologie, Otto-von-Guericke Universit������������ ä����������� t Magdeburg
4�Institut f�������������������������������   ü������������������������������   r Biologie, Universit��������� ä�������� t Beirut
5�Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
6�Experimentelle Tumorpathologie, Universit����������� ä���������� t Erlangen

Aims: The aim of this study was to investigate cell fates focussing on recovery 
from oxidative stress-induced cell cycle arrest by checkpoint override to 
monitor cell cycle re-entry in colorectal cancer cells in line with chemothera-
py.
Methods: G2 arrest was detected by FACS analysis, while cyclin B1 localization 
was attributed to G2 arrest modality. DNA damage was visualized by comet 
assay and γ-H2AX staining. Chk1 knockdown was performed using Chk1 
siRNA. Senes-cent cells were stained for β-galactosidase activity.
Results: DNA damage caused G2 checkpoint activation via Chk1, while over-
riding G2 checkpoint led to (i) mitotic slippage, cell cycle re-entry in G1 and 
subsequent G1 arrest associated with senescence, or (ii) premature mitotic 
entry in the absence of p53/p21WAF1 causing mitotic catastrophe. G2 arrest cor-
related with downstream senescence, but late G2 arrest led to mitotic catastro-
phe, while both cell cycle re-entries were linked to upstream Chk1 signaling. 
Chk1 knockdown deciphered that Chk1 directs long-term DNA damage re-
sponses.

Conclusions: We propose that recovery from H2O2-induced G2 arrest requires 
Chk1, navigating cells to senescence or mi-totic catastrophe. Thus, Chk1 is an 
important determinant of both checkpoint initiation and recovery.

Fr-025 
Impact of oxidative stress on inflammation-induced transformation 
of human colon epithelial cells
A. Poehlmann, K. Rei����������������  ß���������������  ig, A. Roessner
Institut f������������������������������������������������������    ü�����������������������������������������������������    r Pathologie, Otto-von-Guericke Universit������������ ä����������� t Magdeburg

Aims: The relationship between inflammation-associated oxidative stress and 
the pathobiology of colorectal cancer especially in the initiation phase is 
poorly understood, particularly due to the lack of immortalized normal epi-
thelial cell lines. Thus, using human colon epithelial cells (HCEC), we aimed 
to investigate mechanisms by which ROS function in both normal physiolog-
ical and disease states.
Methods: Inflammation was simulated by repeated H2O2 cycles with interja-
cent recovery phases. The cell morphology of the generated cell lines was 
characterized after FITC-Phalloidin staining. Western Blot analysis, detec-
tion of cell cycle progression/apoptosis, and JNK inhibition were performed 
to investigate signaling mechanisms.
Results: H2O2 induced cytoskeletal rearrangements of HCEC cells, which 
were reversible under JNK inhibition. Moreover, JNK inhibition caused a 
switch from H2O2-induced G2 arrest to apoptosis. Thus, JNK activation seems 
to mediate cell survival upon oxidative stress. Consistently, H2O2 induced 
down-regulation of important cell cycle regulators and apoptotic molecules, 
while the down-regulation may underlie upstream MAPK signaling. Thus, 
we suggest that H2O2 stimulates rather proliferation of HCEC cells than apop-
tosis.
Conclusions: HCEC cells provide novel insights into oxidative stress trans-
forming processes in cells of the intestinal tract, because these cells are more 
likely to represent the potential target for tumor initiation in vivo. We propose 
that H2O2 is an universal inflammatory mediator in colorectal carcinogene-
sis.

Fr-026 
AIM2 mediates IFN-gamma induced expression of HLA-DR and 
other interferon-responsive genes in colorectal cancers
G. Patsos1, L. Li2, N. Gretz2, J. Gebert1, P. Schirmacher1, S. Dihlmann1

Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
1�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�ZMF, Universit�������������������� ä������������������� tsklinikum Mannheim

Aims: Absent in melanoma 2 (AIM2), a member of the interferon- (IFN) in-
ducible HIN-200 protein family, is associated with both, tumor pathology 
and innate immunity. We have previously demonstrated a high frequency of 
AIM2 mutations and gene silencing in microsatellite unstable (MSI-H) 
colorectal cancers (CRC). Because these tumors are often infiltrated by IFN-
gamma-secreting lymphocytes resulting in better prognosis of patients, we 
here addressed the role of AIM2 in tumor cell fate.
Methods: We generated several constructs for stable or inducible expression 
of AIM2 fusion proteins in different cancer cell lines to study effects of AIM2 
expression on cell proliferation, apoptosis, cell cycle, migration/invasion and 
gene expression pattern by using colony forming and WST1-proliferation as-
says, flow cytometry, invasion chambers, Affymetrix microarrays, quantita-
tive real-time PCR, immunoblotting, and luciferase reporter assays.
Results: Restoration of AIM2 in CRC cells considerably decelerated cell growth 
by inducing G2/M cell cycle arrest and stimulated migration through extracel-
lular matrix coated membranes. Down-stream effects of AIM2 expression in-
cluded significant upregulation of 107 genes by more than 40%, among them a 
group of invasion/extracellular matrix regulating genes and a group of inter-
feron-responsive genes (HLA-DRA, HLA-DRB, IFIT1, IFIT2, IFI6, ISG15, IRF7 
and TLR3), all confirmed by real-time PCR and/or immunoblotting in different 
AIM2-expressing and IFN-gamma treated CRC cell lines. Our ongoing studies 
point to AIM2-mediated induction of MHC class II activator (CIITA) expres-
sion to be involved in induction of these IFN-responsive genes.
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Conclusions: Our data suggest that AIM2 reduces CRC cell proliferation by 
cell cycle arrest, thereby inducing migration through ECM. At the same time, 
induction of IFN-gamma responsive target genes including HLA-DR is stim-
ulated by AIM2 expression. Thus, AIM2 might alter the gene expression pro-
file towards a phenotype that renders CRC cells more susceptible to anti-tu-
mor immunity thereby providing a link between tumor infiltrating 
lymphocytes, IFN-gamma, and prognosis of patients.

Fr-027 
Prevalence of HPV-infection in colorectal cancer
F. Jankowiak, M.-I. Messner, H.E. Gabbert, K.-L. Sch����ä���fer
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum D���������ü��������sseldorf

Aims: According to the Vogelstein-Model, p53 inactivation plays a key role for 
the progression from colorectal adenoma to carcinoma. However, inactiva-
tion of p53 due to gene mutation is found in less than 50% of patients. Since in 
carcinomas of the oral cavity, TP53 gene mutation and p53 impairment by 
binding of human pailloma viral E6 protein are regarded as alternative mech-
anism for p53 inactivation, we investigated whether HPV infection may also 
play a role in colorectal carcinoma.
Methods: Primary colorectal adenocarcinoma from 62 patients (41 colon, 21 
rectum; 22 stage II, 20 stage III, 20 stage IV) were screened for HPV-DNA 
using three independent multiplex PCR assays. Patient with known immuno-
suppression were excluded. DNA derived from 10 cervix carcinomas, 4 anal 
carcinomas, and 23 carcinomas of the oral cavity were used for comparison.
Results: Carcinoma of the control groups were positive for HPV-DNA in 90% 
(cervix uteri), 75% (anus), and 22% (oral cavity) of cases. HPV 16 was the most 
dominant (90%) subtype in these tumors. In contrast, none of the colorectal 
samples was characterized by HPV infection.
Conclusions: Currently, there is a great dissent in the literature regarding the 
prevalence of HPV infection in colorectal carcinoma with detection rates 
ranging from 0% to 90% which may to some extend reflect ethnical differ-
ences. According to our data, in German populations involvement of HPV in 
the development of colorectal cancer of immuno-competent patients repre-
sents at least a very rare event.

Fr-028 
Fourier transform infrared (FTIR) microscopy of intestinal mucosa 
and colonic neoplastic lesions
A. Kallenbach, F. Gro�������������������������  ß������������������������  er����������������������  ü���������������������  schkamp, A. Tannapfel1, K. Gerwert
Institut f�������������������������������������   ü������������������������������������   r Biophysik, Ruhr-Universit��������� ä�������� t Bochum
1�Institut f��������������������������������������   ü�������������������������������������   r Pathologie, Ruhr-Universit��������� ä�������� t Bochum

Aims: Our project aims at the identification of characteristic spectral bio-
markers using spatial-resolved FTIR imaging to specify different neoplastic 
and preneoplastic colon lesions. This approach should provide a reliable, fast 
and perhaps earlier diagnosis of colorectal adenomas and carcinomas and 
will thus yield deeper insights into the development and effectiveness of new 
therapeutic approaches.
Methods: Frozen sections of intestinal mucosa of carcinomas, adenomas and 
normal mucosa were analysed by using FTIR-imaging. Furthermore, bioin-
formatical methods such as PCA and HCA were used in order to receive in-
formation for the different cell types.
Results: The first results show that we obtain characteristic spectra for the 
different cell types both of the healthy and the cancerous intestinal mucosa. 
These differentiations were performed by hierarchical cluster analysis and 
aligned with classical pathological approaches, thus providing helpful knowl-
edge for the further training of artificial neuronal networks mainly aiming at 
an automated identification of the respective cell characteristics.
Conclusions: The spectral characteristics for different types of tissues were 
correlated with the corresponding pathology results. The intestinal mucosa 
was classified by FTIR-spectroscopy and bioinformatical methods like PCA 
and HCA. Complementary to the pathology results, we can show chemical 
changes at the molecular level.

Fr-029 
TTF-1 positive colon carcinoma diagnostic implications
H. Reis, C.H.D. Metz1, H.A. Baba, N. Bornfeld1, K.W. Schmid, K.A. Metz
Institut f�����������������������������������������   ü����������������������������������������   r Pathologie, Universit����������������� ä���������������� tsklinikum Essen
1�Klinik f���������������������������������������������   ü��������������������������������������������   r Ophthalmologie, Universit����������������� ä���������������� tsklinikum Essen

Aims: We report on a 72 years old male with tumour in the left eye morpho-
logically conform to a metastasis of a since 7 years known sigma carcinoma. 
Additionally lung cancer was diagnosed 1 year ago due to the fact of immuno-
reactivity for TTF-1, despite of morphological similarity to a colon carcino-
ma.
Methods: We examined tumour tissue from the eye, the locoregional relapse 
of the sigma carcinoma and from a bronchoscopy immunohistochemically 
with antibodies against CK7, CK18, CK20, CDX-2 and TTF-1 (clone 
8G73G3/1).
Results: Tumour tissues of all locations showed an identical result with nega-
tivity for CK7 but clear positivity for CK18, CK20, CDX-2 and TTF-1 (clone 
8G73G3/1). So an adenocarcinoma of the colon with aberrant positivity for 
TTF-1 and metastases to lung and eye was diagnosed.
Conclusions: Immunoreactivity for TTF-1 is generally considered suitable to 
prove lung cancer and to exclude colon carcinoma, at least by using clone 
8G73G3/1. Our case demonstrates that this can be only a general rule. Even 
anti TTF-1 from clone 8G73G3/1 is not specific for thyroid or lung cancer and 
can be positive in a primary colon carcinoma and its metastases – as is already 
well known for clone SPT24. Despite of reactivity for TTF-1 additional im-
munohistochemistry (CK20, CDX-2) should be done in apparent primaries 
or probable metastases with morphological similarities to colon carcinoma.

Fr-030 
Correlation of molecular profiles and clinical outcome of stage UICC 
II colon cancer patients
D. Lenze1, J. Gr���ö��ne2, V. Jurinovic3, M. Hummel3, H. Seidel4, G. Leder4,  
G. Beckmann4, A. Sommer4, R. Gr�������ü������tzmann5, C. Pilarski5, U. Mansmann3,  
H.-J. Buhr2, H. Stein1 , M. Hummel1

1�Institut f���������������������  ���������������������������� ü��������������������  ���������������������������� r Pathologie, Charit���������������������������� é��������������������������� -Universit����������������� ä���������������� tsmedizin Berlin
2�Klinik f�������������������������������������������������     ��ü������������������������������������������������     ��r Allgemein-, Gef�������������������������������   ��äß�����������������������������   ��- und Thoraxchirurgie, Charit��é�-
Universit����������������� ä���������������� tsmedizin Berlin

3�Institut f����������������������������������������������������������     ü���������������������������������������������������������     r Medizinische Informatik Biometrie Epidemiologie (IBE), 
M������ü�����nchen

4�Target Discovery, Bayer Schering Pharma AG, Berlin
5�Klinik f�������������������������������������������������������������     ü������������������������������������������������������������     r Innere-, Gef����������������������������������������������   äß��������������������������������������������   - und Thoraxchirurgie, Universit������������ä�����������tsklinikum 
Dresden

Background and Aims: Published multi-gene classifiers suggested outcome 
prediction for patients with stage UICC II colon cancer based on several dif-
ferent gene expression signatures. However, there is currently no translation 
of these classifiers for application into routine diagnostic. Therefore, we vali-
dated own and published gene expression signatures and aimed to establish a 
protein expression classifier suitable for the application in routine diagnos-
tic.
Methods: 68 stage UICC II colon cancer cases were investigated for the ex-
pression of five gene products (CDH17, LAT, CA2, EMR3, and TNFRSF11A) 
by immunohistochemistry. The cancer tissue of 53 of these 68 patients was 
profiled on Affymetrix GeneChips (HG-U133 Plus 2.0). Protein and RNA ex-
pression data were correlated with clinical data.
Results: For our immunohistochemical study we selected five genes which 
were previously reported to correlate with prognosis by gene expression pro-
filing. However, by immunhistochemistry no correlation with clinical out-
come could be observed. This result induced us to determine the expression 
profile of 53 of our cases by Affymetrix GeneChip analysis. Although we 
found genes which correlated with clinical outcome, no stable classification 
or prognosis signature could be established.
Conclusions: Our protein and gene expression analyses show that at present 
there is no robust molecular or immunohistochemical classifier available for 
the prediction of clinical outcome in patients with stage UICC II colon can-
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cer. Further molecular studies are needed to develop robust prognosis signa-
tures suitable for the application in routine diagnostic.

Fr-031 
Detection of promotor hypermethylation of RASAL1 (RAS-activat-
ing-like-peptide1) in colorectal cancer
F. Steger, M. Bettstetter, F. Hofst�������������������  ä������������������  dter, W. Dietmaier
Institute of Pathology, University of Regensburg

Aims: GTPase activating proteins (GAPs) inhibit KRAS signaling by stimulat-
ing the intrinsic GTPase activity of KRAS. RAS-activating-like-peptide1 
(RASAL1), a member of the GAP protein family, has been shown to inhibit 
KRAS activity in colorectal cancer. The aim of this study was to investigate if 
RASAL1 promotor hypermethylation occurs in colorectal cancer and leads to 
loss of RASAL1 expression and to correlate RASAL1 promoter hypermethyl-
ation with KRAS mutation status.
Methods: We examined RASAL1 promotor methylation in 205 colorectal 
cancer stage III patients using real-time PCR based quantitative promoter 
methylation analysis (MethyQESD). KRAS mutation status was determined 
by Sanger sequencing. RASAL1 expression was investigated both in RASAL1 
hyper-methylated and unmethylated cancers and matched normal tissues by 
RT-qPCR, respectively. RASAL1 promoter methylation was also correlated 
with CIMP-phenotype.
Results: RASAL1 promotor hypermethylation was found in 6/205 cases (3%). 
RASAL1 methylation was significantly associated with wildtype-KRAS 
(p=0.043) and was mutually exclusive to positive KRAS mutation status. Fur-
thermore all cases with RASAL1 promotor hypermethylation showed a re-
duced expression of RASAL1 mRNA in cancer tissue compared to normal 
tissue (p= 0,015).
Conclusions: RASAL1 methylation is significantly associated with wildtype-
KRAS and reduced expression of RASAL1 in colorectal cancer. Further studies 
are needed to clarify if RASAL1 promoter hypermethylation may be useful as an 
additional predictive marker for response to anti-EGFR targeted therapy.

Unterer GI-Trakt II

Fr-032 
Intratumoral budding (ITB) in colorectal cancer biopsy specimens is 
highly indicative of an advanced tumor stage in the corresponding 
resection specimens
O.T. Giger1, S. Comtesse1, P. Moosmann4, W. Mingrone5, A.C. O‘Meara6,  
A. Lugli2, I. Zlobec2, M.O. Kurrer1

1�Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, Kantonsspital, Aarau, Switzerland
2�Institut f����������������������������������������������������    ü���������������������������������������������������    r Pathologie, Universit����������������������������  ä���������������������������  tsspital Basel, Switzerland
3�Medizinische Onkologie, Kantonsspital Aarau, Aarau, Switzerland
5�Medizinische, Kantonsspital Olten, Olten, Switzerland
6�Medizinische Onkologie, Stadtspital Triemli

Aims: Peritumoral budding (PTB) is the histological hallmark of the epithe-
lial-mesenchymal transition (EMT), associated with tumor progression and 
according to the AJCC/UICC an additional prognostic factor in colorectal 
cancer (CRC). Normally PTB is detected in CRC resection specimen, but the 
assessment of intratumoral budding (ITB) in preoperative biopsy specimens 
has not been systematically investigated yet. The aim of this study was to ana-
lyze the prognostic significance of ITB in preoperative biopsies and its impli-
cation on tumor progression.
Methods: 73 preoperative biopsy samples and the corresponding consecutive 
resection specimens were collected from the archive of the Institute of Pathol-
ogy Aarau from 1990 to 2007). ITB and PTB were scored semiquantitatively 
as high (detectable a low power magnification; 2.5x), intermediate (occasion-
al budding at intermediate magnification 10x), low (difficult to find or absent) 
in all the biopsy samples and the consecutive resection specimens, respec-
tively.
Results: In biopsy samples high ITB was observed in 17/73 patients (23.3%). 
Additionally, a high ITB score was associated with a high PTB in the resection 

specimen (16/17 patients, 94.1%, p=0.014), an infilitrating margin (13/17 pa-
tients, 76.5%, p=0.006), lymph node metastasis (14/17 patients, 82,4%, speci-
ficity 50%, negative predictive value 90.3% and positive predictive value 33.3%, 
p=0.016) and distant (10/14 patients, 71.4%, p=0.026).
Conclusions:� The assessment of ITB in preoperative biopsy predicts tumor 
aggressiveness and can be therefore implemented as an additional factor in 
the preoperative management of CRC patients.

Fr-033 
Expression of FGF-2 is essential for the maintenance of cancer stem 
cell characteristics in human colorectal tumor cell lines
S. K. Scheel, B. Das1, T. Kirchner, A. Jung
Pathologisches Institut, LMU München
1�Division of Oncology, Stanford School of Medicine, USA

Aims: Cancer stem cells (CSCs) are resistant to chemotherapeutics like 5-FU 
by an active export mechanism. Due to this trait CSCs enrich as side popula-
tions in FACS analyses. Colorectal CSCs (coCSCs) seem to be characterized 
by nuclear β-CATENIN as it leads to epithelial-mesenchymal transition 
(EMT), which was shown to induce stemness in formerly epithelial cells. Al-
ternatively, coCSC can be isolated using the surface-markers CD44 and 
CD166 and kept in vitro strictly depending on the presence of FGF-2 in the 
culture medium. Since FGF-2 is a β-Catenin target gene and thus endoge-
nously expressed in colorectal tumor cells, we hypothesized that this FGF-2 is 
essential for maintaining coCSCs.
Methods: 5-FU treatment, RNA interference (RNAi), real time PCR (qRT-
PCR), Western Blot, transformation assay, mouse xenograft model, immuno-
fluorescence, FACS.
Results: LoVo cells surviving 5-FU treatment showed 2–3 fold up-regulation of 
the stem cell markers CD44, CD166, an increase in EMT and expression of 
FGF-2. Vice versa, shRNA-mediated knockdown of FGF-2 in LoVo and Caco2 
cells led to a strong reduction in anchorage independent growth as well as tu-
mor formation after xenografting into nude mice. FGF-2 knockdown LoVo 
cells showed MET (mesenchymo-epithelial transition). Expectedly, these cells 
displayed an almost 90% reduction of the side population fraction.
Conclusions: We show that expression of FGF-2 is critical for maintaining the 
transformed phenotype as well as characteristics of stemness in CRC cells.

Fr-034 
The subcellular localization of inhibitor of DNA binding (ID) pro-
teins 1–4 changes differently in the carcinogenesis of colorectal 
cancer
H.C. Horvath, S. Gienger, A. Schöpflin, F. Makowiec1, M. Danciu2, J. Hasskarl3, 
J. Schulte-Mönting4, U. Hopt1, M. Werner, S. Lassmann
Institut für Pathologie, Universitätsklinikum Freiburg
1�Chirurgische Klinik, Universitätsklinikum Freiburg
2�Pathology, University of Medicine/Pharmacy, Iasi, Romania
3�Abt. ��������������������������������������������    Innere Med. I, Universit�������������������� ä������������������� tsklinikum Freiburg
4�Institut f������������������������������������������������    ü�����������������������������������������������    r med. Biometrie, Universit�������������������� ä������������������� tsklinikum Freiburg

Aims: To investigate the expression of ID1, ID2, ID3 and ID4 proteins in the 
carcinogenesis of colorectal cancer (CRC).
Methods: Archival tissue specimens of normal epithelium (NE; n=126), low- 
(n=37) and high- (n=13) grade intraepithelial neoplasia (IEN) and carcino-
mas (CA; n=126) were stained for ID1–4 protein expression (immunochem-
istry) and evaluated for subcellular ID1–4 localization (cytoplasmic, nuclear). 
ID1–4 expression was correlated between NE, IEN, CA specimens and in CAs 
with clinico-pathological parameters and survival.
Results:� Only few tissue specimens (<6%) were negative for ID1–4 expression. 
Significant nuclear to cytoplasmic shifts occurred for all IDs between NE, 
IEN and CA (p<0.0001). Within carcinomas, no significant association was 
seen for ID1–4 localization with T and N categories or tumour differentiation. 
Nuclear ID1 (p=0.02), ID2 (p=0.01) and ID4 (p<0.001) was linked to prolif-
eration. Nuclear ID2 (p=0.002) and ID4 (p<0.001) localization correlated to 
Aurora-A expression in CAs. Cytoplasmic ID1, ID2, ID3 and ID4 was seen in 
62%, 27%, 12% and 72% of CAs, respectively.
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Conclusions: Nuclear ID localization is associated with proliferation, proba-
bly due to dimerization with bHLH and/or RB1. The distinct patterns of cyto-
plasma shifts of ID proteins within CAs suggests that ID1–4 may differen-
tially change their function during CRC carcinogenesis and progression.

Fr-035 
ACSL5 function as modifier of intestinal pathways
C. Klaus, U. Schneider, A. Reinartz1, N. Gassler
Institut f��������������������������   ü�������������������������   r Pathologie, RWTH Aachen
1�Petit Institute for Bioengineering and Bioscience, Institute of Technology, 
Atlanta

Aims: The acyl-coA-synthetase 5 (ACSL5) is mitochondrial localized and ac-
tivates long chain fatty acids. It is probably involved in several biochemical 
pathways like apoptosis and inflammation and development of colorectal 
cancer. The aim of the present study was to elucidate a putative crosstalk be-
tween ACSL5 function and established pathways in enterocytes.
Methods: Expression and activity of ACSL5 and genes involved in intestinal 
pathways were investigated in a cell culture model with molecular methods 
including qRT-PCR, Western blotting, reporter and activity assays. The data 
were proofed in an ACSL5 mouse model.
Results: Effects of ACSL5 on the signaling cascade were found in the canoni-
cal Wnt pathway which is involved in intestinal carcinogenesis. We also found 
ACSL5 dependent modification in lipid-activated transcription factors.
Conclusions: ACSL5 function is suggested as a putative modifying variable in 
established signaling cascades in the intestine. This association could be of rel-
evance in the pathophysiological concept of several gastrointestinal disorders.

Fr-036 
hTERT (human telomerase RT-component) expression is regulated 
by β-CATENIN in human colorectal cancer
J.A. Reiche, S.K. Scheel, E. Hiendlmeyer, H. Herbst1, T. Kirchner, A. Jung
Pathologisches Institut, LMU M������ü�����nchen
1� Pathologisches Institut, Vivantes Klinikum Berlin

Aims: Colorectal cancers (CRCs) are characterized by the activation of β-
CATENIN due to mutations of components in the WNT-signaling pathway. 
When expressed in the nucleus it induces a program of proliferation, inva-
siveness, EMT (epithelio mesenchymal transition) and stemness. Lengthen-
ing of telomers is essential for tumor cells to gain the hallmark of eternal life. 
The function of the telomerase complex is regulated on the level of hTERT 
expression which is also found in adult stem cells. Thus, we hypothesized that 
hTERT is regulated by the activity of β-CATENIN in CRCs.
Methods: Immunohistochemistry, electrophoretic mobility shift assay 
(EMSA), chromatin immunoprecipitation (ChIP), luciferase-reporter assay, 
RNA interference (RNAi), quantitative PCR (qRT-PCR), Western Blot.
Results: Using immunohistochemistry, hTERT expression was found in tu-
mor cells of CRCs at the invasive front which was accompanied by the nucle-
ar localization of β-CATENIN. The hTERT promoter-enhancer contains four 
consensus TCF4 binding elements (TBEs) which interacted in vitro (EMSA) 
and in vivo (ChIP) with TCF4 or β-CATENIN, respectively. Finally, we dem-
onstrate that hTERT-gene activity was directly regulated by β-CATENIN and 
TCF4.
Conclusions: In CRCs hTERT expression is mediated by β-CATENIN/TCF4 
in a minority of mesenchymally organized tumor cells thus assigning another 
trait of stemness to these cells.

Fr-037 
Overexpression of DICER predicts poor survival in colorectal cancer
C. Faber, D. Horst, F. Hlubek, T. Kirchner
Pathologisches Institut der LMU M������ü�����nchen

Aims: The RNASE III endonuclease Dicer is one of the key enzymes of mi-
croRNA biogenesis. The influence of DICER-expression in tumor cells on the 
prognosis of patients with several cancers has been studied with controversial 

results among different cancer types. To date no one has examined this bio-
marker in colorectal carcinoma. Thus, we aimed to study the influence of 
Dicer expression on survival in colorectal cancer.
Methods: We performed immunohistochemical analyses on formalin-fixed 
paraffin embedded (FFPE) cancer tissue with an antibody against the DICER 
protein. Tumor material from 237 cases was available from patients with 
colorectal adeonocarcinomas with moderate differentiation (G2) and without 
evidence of lymph-node (N0) or distant metastasis (M0). 64 cases were in T2 
and 173 in T3 stage. A tissue microarray (TMA) was constructed with each 
tumor in triplicate. A Kaplan-Maier analysis was performed and the log-rank 
test was used for significance levels by using SPSS v.17 software.
Results: The expression of DICER in colorectal carcinoma shows a strong 
association with poor survival (cancer specific survival = CSS, p<0,001) as 
well as with reduced progression free survival (PFS, p<0,001).
Conclusions: Strong expression of the central microRNA biosynthesis en-
zyme DICER predicts poor prognosis in patients with colorectal cancer. This 
is in line with investigations on prostate cancer. Contradictory, in breast, lung 
and ovary cancer DICER has been shown to be a marker of good prognosis. 
Further studies on the cellular functions of DICER need to address these is-
sues.

Fr-038 
CRM1 regulates EGFR expression in Colorectal Cancer in vitro and 
in vivo
A. Buckendahl1, A. Noske2, A. Kasajima1, M. Dietel1, C. Denkert1, W. Weichert1

1�Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
2�Institut f��������������������������������������������������    ü�������������������������������������������������    r klinische Pathologie, Universit���������������� ä��������������� tsSpital Z�����ü����rich

Aims:� Chromosomal region maintenance1 (CRM1) is a nuclear export factor 
for proteins relevant in tumor biology. Epidermal growth factor receptor 
(EGFR) regulates intracellular pathways that influence proliferation, cell mi-
gration, and survival. We aimed to investigate possible in vitro and in vivo 
interactions of CRM1 with EGFR in colorectal cancer.
Methods: CRM1 and EGFR expression were analysed in 355 human colorectal 
carcinomas by immunohistochemistry. Expression data was correlated with 
clinico-pathological factors and patient survival. Different colon cancer cell 
lines were investigated for protein levels of CRM1 and EGFR and incubated 
with Leptomycin B (LMB), a specific CRM1 inhibitor.
Results: Cytoplasmic and nuclear CRM1 expression was observed in 37.8% 
and 42.6% of colorectal carcinomas. Over-expression of cytoplasmic and 
membranous EGFR was observed in 26.2% and 22.3% of cases. High nuclear 
and cytoplasmic CRM1 expression was significantly associated with elevated 
EGFR protein levels. Cytoplasmic EGFR over-expression predicted a favour-
able patient prognosis (p=0.024). CRM1 as well as EGFR protein expression 
were observed in all investigated colon cancer cell lines. Inhibition of CRM1 
resulted in a suppression of EGFR protein.
Conclusions: Our data suggest a role for CRM1 in the regulation of EGFR 
expression in colorectal cancer. Inhibition of CRM1 might influence the 
EGFR pathway and might modulate response to several novel EGFR inhibit-
ing drugs.

Fr-039 
Modification of micro-RNAs miR-21, miR-143 and miR-145 expres-
sion in rectal cancer following neoadjuvant chemoradiotherapy
M. Lay1, M. Odenthal1, D. Vallb�����ö����hmer2, S.P. M����ö���nig2, E. Bollschweiler2,  
A.H. H�������ö������lscher2, H.P. Dienes1, U. Drebber1

1�Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum K���ö��ln
2�Klinik und Poliklinik f���������������������������������������������    ü��������������������������������������������    r Allgemein-, Viszeral- und Tumorchirurgie, 
Universit���������������� ä��������������� tsklinikum K���ö��ln

Aims: Colorectal cancer is associated with altered expression of micro-RNAs 
(miR). It has been shown that miR-21 is upregulated and that miR-143 and 
miR-145 are down-regulated in colorectal cancer. The aim of our study is to 
determine if these micro-RNAs change their expression levels in response to 
neoadjuvant chemoradiotherapy treatment.
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Methods:� 40 patients with advanced rectal cancer (clinical T3 or T4 or node-
positive) were included. All patients underwent neoadjuvant chemoradio-
therapy and surgical resection. Expression of miR-21, 143 and 145 was exam-
ined in macrodissected tumor tissue before and after chemoradio-therapy 
and normal rectal tissue (from the resection specimen). RNA was extracted 
from formalin-fixed and paraffin-embedded tissue by Trizol method, polyad-
enylated, reverse transcribed and subsequently analyzed by real time PCR.
Results: After treatment miR-21 showed higher expression levels in the tumor 
tissue than in the normal tissue. Compared to the tumor tissue before therapy 
the expression level decreased. For miR-143 and 145 treatment of the tumor 
resulted in an increase of expression for both micro-RNAs after treatment, 
while the tumor tissue had lower levels than the non-tumorous tissue.
Conclusions: The change of expression levels of microRNAs during the course 
of chemoradiotherapy in rectal cancer hints at their possible involvement in 
response to anticancer treatment.

Fr-040 
Comparison of different methods for the analysis of codon G12 and 
G13 of the KRAS gene
M.P. Bihl, A. Foerster, A. Rufle, M.C. Andreozzi, L. Tornillo, L. Terracciano
Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, Universit������������������������  ä�����������������������  tsspital Basel, Schweiz

Aims and Methods: KRAS mutation screening has been achieved high impor-
tance in selecting the right therapy for patients with colorectal cancer and 
non-small-cell lung cancer especially in metastatic disease stage. Screening 
for KRAS mutations in these patients provide additional information on op-
timizing treatment options with targeted drugs. For comparative purposes, 72 
mutated KRAS cases from 100 formalin fixed paraffin embedded colon or 
lung carcinoma tissue were selected as follows: G12A 5x, G12C 14x, G12D 14x, 
G12F 2x, G12R 1x, G12S 9x, G12 V 15x, G13D 8x, G13D +V14I 2x, G13E 1x, V14I 
1x. These cases were investigated using 2 different methods: dideoxysequenc-
ing and pyrosequencing.
Results: By using the conventional laboratory protocol, we obtained a suc-
cesfull detection rate for dideoxy- and pyrosequencing of 94 and 92%, respec-
tively. Three discrepancies out of 100 (3%) could be observed. In one case, we 
obtained a rare mutation (G13S) by dideoxysequencing while no mutation 
could be detected by pyrosequencing. The two other discrepancies were due 
to a double mutation in codon 12 (GGT ->TTT; G12F) that is easy to read on 
sequence chromatograms but difficult to interpret (G12C) by pyrosequenc-
ing.
Conclusion: Discrepancies between the two methods were minimal. Both 
were accurate, whereas the major difference of these two methods in analyz-
ing is the different approach with a numeric quantification using a cut off on 
the one hand and a visual approach on the other hand.

Fr-041 
Pathological work-up after neoadjuvant treatment in rectal carci-
noma: An interlaboratory test measuring interobserver agreement 
in assessing tumor regression grade
Barbara Oberschmid, Tilman Rau1, Christian Wittekind
Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Leipzig
1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen

Aims: Neoadjuvant therapy is considered standard practice for locally ad-
vanced rectal cancer. Several tumor regression grading systems have been 
proposed for use in histopathological evaluation of tumor response. In prac-
tice, their practicability varies, as we intend to demonstrate in this test.
Methods: Slides representing the tumor area of ten rectal carcinomas after 
neoadjuvant radiochemotherapy have been selected from the archives and 
submitted to seven Institutes of Pathology throughout Germany. Tumor re-
gression grade for each tumor was assessed independently by seventeen par-
ticipating pathologists according to six different grading systems. The degree 
of interobserver agreement was calculated using Kappa statistics.
Results:� The overall κ scores range from 0.52 to 0.63 for the six grading sys-
tems corresponding to a moderate to good agreement. A newly created sys-
tem came up with the best κ score. Regarding single categories, the extreme of 

the spectrum in terms of complete regression delivers the highest κ score and 
causes least controversy.
Conclusions: So far, there is no standard system to assess tumor regression 
grade after neoadjuvant therapy of rectal carcinoma. However, this is essen-
tial, as pathological evaluation of tumor regression serves as a basis to further 
investigate the correlation between response and prognosis.

Fr-042 
The prognostic role of histologically detected lymph node micro-
metastases in colorectal cancer
B. M�������������������������������    ä������������������������������    rkl, C. Herbst, G. Schenkirsch1, A. Probst2, M. Anthuber3, H.M. Arnholdt
Institut f��������������������������������   ü�������������������������������   r Pathologie, Klinikum Augsburg
1�Tumorzentrum Augsburg
2�III. Medizinische Klinik, Klinikum Augsburg
3�Allgemein-,Viszeral- und Transplantationsplantationschirurgie, Klinikum 
Augsburg

Aims: The role of histologically detected lymph node micrometastases in 
colorectal cancer is still unclear. However, most studies did not differentiate 
between micrometastases (MM; 0.2 2 mm) and isolated tumor cells (ITC; 
<0.2 mm). Therefore, we performed a study investigating the clinical course 
of colorectal cancer patients with MM diagnosed during routine histopatho-
logical assessing.
Methods: A database research of our files was performed to identify cases 
with MM between 1995 and 2009 (N1mi). Control groups with (N0) and 
without macrometastases (N1) were built with otherwise equal characteristics 
in terms of date of diagnosis, age, gender, location, differentiation and pT-
stage.
Results: 45 cases with MM have been identified. Including the control cases a 
total number of 135 patients were enrolled. The 5 year overall survival rates for 
N1mi, N1 and N0 were 62%, 60% and 78%, respectively. The Kaplan-Meyer-
Curves were almost identical for N1 and N1mi whereas N0 patients showed a 
considerably favourable course. This difference was marginally significance 
(P=0.06).
Conclusions: Histological detected lymph node micrometastases are associ-
ated with an adverse prognosis. The application of step serial section tech-
niques to detect such metastases is therefore justified.

Fr-043 
Lymph node number in locally advanced rectal cancer after 
preoperative 5-FU based radiochemotherapy (RCT): comparison of 
retrieval techniques
A. Gehoff1, O. Basten2, H. Rothe3, T. Sprenger4, M. Ghadimi4, T. Liersch4,  
J. R�������ü������schoff1

1�Institut f��������������������������������   ü�������������������������������   r Pathologie Nordhessen, Kassel
2�Institut f����������������������  ü���������������������  r Pathologie, Marburg
3�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Universit�����������������������  ä����������������������  t G������������������� ö������������������ ttingen, G��������ö�������ttingen
4�Klinik f��������������������������������������������������������������      ü�������������������������������������������������������������      r Allgemeine und viszerale Chirurgie, Universit�������������� ä������������� t G����������ö���������ttingen, 
G��������ö�������ttingen

Aims: For reliable postoperative staging after neoadjuvant RCT, adjuvant 
therapy decision and prediction of survival the number of examined lymph 
nodes (LN) is of utmost importance in rectal cancer. Recently, the median 
number of LN found has been described as 7.0 (Mekenkamp et al. AJSP 
2009). We hypothezise that high quality of total mesorectal excision (TME) 
and of pathological work-up are key-determinants of sufficient LN retrieval.
Methods: LN in complete paraffin-embedded neoadjuvantly treated rectal 
cancer specimens (n=75) were compared with i.) gross LN dissection with 
and without perioperative arterial ink injection, and ii.) elution of whole peri-
rectal fat by acetone with mechanical compression (n=10) (Basten et al. Path-
ologe, in press). Specimens are part of multicentric rectal cancer trials (e.g., 
CAO/ARO/AIO-04 and KFO 179, supported by DFG).
Results: The mean number of LN yielded by whole rectum embedding was 31 
with 140–200 blocks prepared per case. After slicing and manual dissection 
the median LN count was 19 and 15 with and without ink injection. Process-
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ing of fat acc. to ii. yielded 27 LN (median) per case and the number of tissue 
blocks ranged from 36 to 46 only.
Conclusion: High quality TME combined with elution and compression of 
whole perirectal fat is cost effective and yields a 3–4x increase of LN number 
compared to data of literature.

Fr-044 
A reliable immunohistochemical algorithm predicting distant 
metastasis in right-sided colon cancer
J. Neumann1, D. Horst1, S. Maatz1, J. Engel2, A. Jung1, T. Kirchner1

1� Pathologisches Institut der LMU M������ü�����nchen
2�Tumorregister M������������������������   ü�����������������������   nchen, IBE, LMU M������ü�����nchen

Aims: A test predicting distant metastases in colorectal cancer (CRC) would 
be relevant for the prognostication and the selection of patients for adjuvant 
chemotherapy. CRC with microsatellite instability (MSI) showed a low risk of 
distant metastases in previous studies. In addition, high expression of CD133 
and β-catenin, which are related to cancer stem cells, might be predictive 
markers for distant metastasis according to recently published observations 
of our group. Based on these results we tried to establish a simple and reliable 
immunohistochemical algorithm to stratify the risk for distant metastasis in 
patients with right-sided CRC.
Methods: In a case-control study 57 cases of right-sided CRC specimens with 
synchronous distant metastasis were matched with 57 CRC without distant 
metastasis and a disease free survival of at least 5 years (stage I to III). Immu-
nohistochemistry for hMLH1, as marker for sporadic MSI, and CD133 and 
nuclear β-catenin, as markers for cancer stem-cells, were applied to these 
cases and a diagnostic algorithm was defined.
Results: In the first step the tumors were stratified according to their hMLH1 
expression. Loss of hMLH1 expression was significantly correlated with a very 
low risk of distant metastasis (1 of 19 patients; 5.3%; p=0.00003). In hMLH1 
positive cases combined high scores of CD133 and β-catenin exhibited a very 
high rate of distant metastasis (17 of 18 patients; 94.4%) whereas the risk of 
distant spread was intermediate for carcinomas with either low CD133 and/or 
low β-catenin expression (p=0.0007).
Conclusions: By use of three well established immunohistochemical markers 
this algorithm allows to identify subgroups of CRC patients with extremely 
high and extremely low risk of distant metastasis, respectively.

Fr-045 
Endothelial VEGFR-3 expression in colorectal carcinomas is associ-
ated with hematogenous metastasis
C. Jayasinghe, N. Simiantonaki, R. Michel-Schmidt, C.J. Kirkpatrick
Institut f�����������������������������������������   ü����������������������������������������   r Pathologie, Universit����������������� ä���������������� tsklinikum Mainz

Aims: Vascular endothelial growth factor receptor 3 (VEGFR-3) is a major 
inducer of lymphangiogenesis and probably angiogenesis. Since both pro-
cesses are closely linked with tumor metastasis this study investigated the 
expression of VEGFR-3 in tumor-associated vessels in colorectal carcinomas 
(CRC) and evaluated its relevance for lymphogenous and hematogenous me-
tastasis.
Methods: VEGFR-3 expression in normoxia and hypoxia was measured in 
tumoral (HCTEC) and corresponding normal (HCMEC) microvascular en-
dothelial cells from 5 patients with CRC as well as macrovascular endothelial 
cells (HUVEC) using ELISA. The endothelial expression pattern of VEGFR-3 
in 74 non-metastatic (N0/M0), lymphogenously-metastatic (N+) and hema-
togenously-metastatic (M+) CRC was immunohistochemically assessed.
Results: The VEGFR-3 expression pattern in HCTEC/HCMEC was individu-
ally different. The levels remained unchanged under hypoxia, in contrast to 
HUVEC where VEGFR-3 was downregulated. Positive VEGFR-3 expression 
was highly significantly associated with M+ tumors (p=0.0003) but not with 
N+/- tumors. The majority of the detectable intratumoral VEGFR-3-positive 
vessels were of blood vascular origin. Whereas intratumoral lymphatic vessels 
were collapsed, VEGFR-3 positive peritumoral lymphatic vessels had mostly 
open lumina.

Conclusions: Colonic microvasculature seems to have a „hypoxia-restistant“ 
behaviour of VEGFR-3. VEGFR-3-positive tumor-associated blood vessels 
have a predominant significance in hematogenous metastasis of CRC. VEG-
FR-3-positive peritumoral but not intratumoral lymphatics could be the vas-
cular type mediating lymphogenous metastasis.

Fr-046 
Down-regulation of CXCL1 Inhibits growth of colorectal liver 
metastases
K. Brand1, S. Macher G��������ö�������ppinger1, M. Gaida1, M. Wente2, P. Schirmacher1,  
OR Bandapalli1

1�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Chirurgische Klinik, Universit���������������������� ä��������������������� tsklinikum Heidelberg

Aims: To evaluate the possible role of CXCL cytokines for growth and inva-
sion in colorectal liver metastases.
Methods: Gene expression profiling, shRNA knock down, in vitro prolifera-
tion and migration assays, Western blotting, qPCR, in vivo tumor growth in 
a xenograft model
Results: Examination of gene expression profiles between tumor cells of the 
invasion front and those from the inner parts of the tumor revealed an up-
regulation of pro-angiogenic molecules at the invasion front which was fur-
ther confirmed by qPCR. ShRNA mediated inhibition of CXCL1 showed in-
hibition of CXCL1 expression as judged by semiquantitative real-time PCR 
and Western blotting. In the proliferation assay, shCXCL1 cells in which 
CXCL1 expression has been ablated showed a much decreased proliferation 
rate compared with non-targeting controls (shNTC). ShRNA-mediated inhi-
bition of CXCL1 resulted in 6-fold decrease in cell migration. ShNTC cells 
consistently showed levels of invasion similar to those observed for the paren-
tal LS174T cells. Transplantation of shCXCL1-, shNTC- or parental-LS174T 
cells to the livers of nude mice showed large tumors when using shNTC-cells 
similar to the parental LS174T cells whereas shCXCL1-cell clones seemed to 
have lost this tumorigenic potential.
Conclusions: Taken together, these data suggest that down regulation of 
CXCL1 results in reduced tumor growth and it may be a potential target to 
develop novel therapeutic strategies for some tumors.

Leber / Pankreas

Fr-047 
gp130-dependent pathways in host hepatocytes are important for 
liver repopulation in mice
D.F. Tschaharganeh1, M. Kaldenbach2, P. Schirmacher1, K. Breuhahn1,  
C. Trautwein2, K. Streetz2

1�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Medizinische Klinik III, Universit������������������ ä����������������� tsklinikum Aachen

Aims: Hepatocyte transplantation (HT) is an interesting tool for investigation 
of mechanisms involved in cellular engraftment, proliferation and in vivo se-
lection to understand liver physiology and pathology. Here we aimed to gen-
erate an elegant model of liver repopulation and to evaluate the role of the 
IL-6/gp130 system.
Methods: Human alpha-1-antitrypsin (hAAT) transgenic mice were used to 
establish a highly efficient transplantation model. The established model was 
applied to mice carrying a conditional hepatocyte-specific deletion of the 
common IL-6 signaltransducer gp130 (gp130Δhepa).
Results: Bone-marrow-transplantation (BMT), partial hepatectomy (PH) 
and retrorsine treatment of recipient mice were used to optimise the in vivo 
selection of transplanted hepatocytes. BMT combined with PH was sufficient 
to induce a 30-fold increase in the number of transplanted donor hepatocytes, 
while additional retrorsine pre-treatment led to an up to 40-fold increase. 
WT-hepatocytes repopulated WT-recipients at the same rate as gp130Δhepa 
cells. In contrast, liver repopulation by transplanted cells was significantly en-
hanced in gp130Δhepa recipient mice. This was associated with higher prolifera-
tion of donor hepatocytes and more apoptosis in gp130Δhepa recipient livers. 
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Additionally, the acute-phase response was strongly induced after HT in WT 
recipients, but blunted in gp130Δhepa recipients. As a consequence significantly 
more liver remodelling, evidenced by stronger hepatic stellate cell activation 
and collagen accumulation, was found in gp130Δhepa mice after HT.
Conclusion: The here established HT-model can be efficiently applied to in-
vestigate cell specific mechanisms of liver repopulation and cell-cell interac-
tion in the liver. Moreover we could show that gp130-dependent pathways in 
host hepatocytes are important to control liver repopulation.

Fr-048 
Survivin is essential for in vivo regulation of apoptosis and prolif-
eration in hepatocytes
S. Bertram1, J. Wohlschlaeger1, B. Levkau2, H.A. Baba1

1�Institut f������������������������������������������������������������     ü�����������������������������������������������������������     r Pathologie u. Neuropathologie, Universit����������������� ä���������������� tsklinikum Essen
2�Institut f�����������������������������������������������   ü����������������������������������������������   r Pathophysiologie, Universit����������������� ä���������������� tsklinikum Essen

Aims: Survivin inhibits apoptosis and regulates mitosis and chromosome seg-
regation. Liver regeneration is a complex process involving both proliferation 
and apoptosis. The role of survivin in liver regeneration is not well elucidat-
ed.
Methods: In a rat model 70% liver resection was used to study the role of 
survivin in liver regeneration. Survivin expression was quantified by RT-PCR, 
western blotting and immunohistochemistry. Apoptosis and proliferation 
were evaluated. Liver biopsies from 33 patients who underwent living donor 
liver-transplantation were studied. Due to the fact that global survivin KO 
mice die at 3.5 dpc we generated mice with a hepatocyte-restricted deletion of 
survivin (alb-survivin -/-). Cell restricted survivin deletion was conformed by 
laser microdissected nuclei followed by PCR. Proliferation, apoptosis and 
DNA-contents of hepatocyte nuclei were assessed.
Results: Survivin transcript and protein were significantly upregulated after 
24–72 hours of partial hepatectomy and showed a significant correlation with 
proliferation but not with apoptosis. In humans survivin was nearly absent in 
donor and reperfused liver tissue but increased significantly after 5 to 7 days 
after transplantation and correlated with proliferation. Sections of the liver 
obtained from liver-specific survivin KO mice showed grossly enlarged nuclei 
with increased DNA contents. Basal proliferation and apoptosis of hepato-
cytes were enhanced compared to liver tissue obtained from wild-type mice.
Conclusions: Survivin is upregulated in human and in rodent liver regenera-
tion and correlates with proliferation, thus indicating an association of sur-
vivin and cell division. In vivo deletion of survivin affects hepatocyte apopto-
sis and proliferation.

Fr-049 
Crucial role of the AKT/mTOR signalling pathway in insulin-induced 
hepatocarcinogenesis
D. Calvisi, K. Evert, V. De Murtas, G. Gasparetti, A. Zimmermann,  
G. Destefanis, S. Mattu, M. Evert, F. Dombrowski
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Greifswald

Aims: To study the oncogenic effect of chronic and elevated secretion of insu-
lin on hepatocytes in the presence of mild hyperglycemia, we developed a 
model of pancreatic islet transplantation into the liver via the portal vein. In 
this model, islets of a donor rat are transplanted into the liver of a recipient 
diabetic rat, with resulting local hyperinsulinism that leads to the develop-
ment of preneoplastic lesions and hepatocellular carcinoma (HCC). Here, we 
assessed the functional relevance of AKT/mTOR cascade activation in hepa-
tocarcinogenesis following islet transplantation into the liver.
Methods: Levels of AKT and its effectors were assessed via real-time RT-PCR, 
western blotting, and immunohistochemistry in preneoplastic and neoplastic 
lesions from transplanted rats. Human HCC cell lines were subjected to treat-
ment with insulin and levels of proliferation and apoptosis were determined.
Results: AKT/mTOR pathway was progressively induced from preneoplastic 
lesions to HCC. In human HCC cell lines, insulin administration to the me-
dium increased cell proliferation and reduced apoptosis via induction of the 
AKT/mTOR cascade. Insulin-induced growth was markedly reduced when 

the same cells lines were concomitantly subjected to AKT silencing via siR-
NA.
Conclusions: Induction of AKT/mTOR pathway occurs early in the pancre-
atic islet transplantation model of liver cancer and might be an important 
candidate for innovative targeted therapies against human HCC associated 
with deregulated insulin levels.

Fr-050 
Insulin deregulation promotes hepatocarcinogenesis by inducing a 
CpG methylator phenotype in a context of low genomic instability 
in a rat model
D. Calvisi, V. De Murtas, G. Gasparetti, G. Destefanis, S. Mattu,  
F. Dombrowski, M. Evert
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Greifswald

Aims: People affected by diabetes mellitus and metabolic syndrome show an 
increased risk of hepatocellular carcinoma (HCC) occurrence, but the mo-
lecular mechanisms linking deregulated insulin and hepatocarcinogenesis are 
unknown. We generated a rat model in which chronic exposure of hepato-
cytes to elevated insulin levels (induced by pancreatic islet transplantation 
into the liver via the portal vein) leads to HCC development. Here, we deter-
mined whether insulin deregulation affects the levels of genomic instability 
and methylation in this model.
Methods: Genomic instability extent was assessed by random amplified poly-
morphic DNA (RAPD) and microsatellite analyses. Degree of methylation 
(genome-wide and at CpG islands) was determined via the cytosine exten-
sion assay. Levels of the main DNA methyltransferases (DNMTs) were as-
sessed by western blotting.
Results: The rate of genomic instability was extremely low in preneoplastic 
lesions and HCC from transplanted rats. No changes in the levels of genome-
wide DNA methylation were detected in preneoplastic lesions and HCC 
when compared with normal livers. In contrast, a rise in regional methylation 
at CpG islands occurred in rat preneoplastic lesions and HCC, and was paral-
leled by upregulation of the major DNMTs (DNMT1, DNMT3a, and DN-
MT3b).
Conclusions: The present data indicate that aberrant induction of insulin sig-
nalling might contribute to hepatocarcinogenesis by inducing an increase in 
methylation at CpG islands in a context of low genomic instability.

Fr-051 
Hyperproliferative hepatocellular alterations after intraportal 
transplantation of thyroid follicles no carcinogenesis in a long-term 
trial
F. Steinm��������������������   ü�������������������   ller, B. von Netzer1, J.-G. Scharf2, V. Herzog3, M. Evert,  
F. Dombrowski
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Greifswald
1�Pathologisches Institut, Universit���������������� ä��������������� tsklinikum Bonn
2�Gastroenterologie und Endokrinologie, Universit��������������������� ä�������������������� tsklinikum G��������ö�������ttingen
3�Institut f��������������������  ü�������������������  r Zellbiologie Bonn

Aims: Hyperproliferative hepatocellular lesions downstream of engrafted thy-
roid follicles emerge within three months after transplantation via the portal 
vein into the liver of thyroidectomized rats. The pre-neoplastic potential of 
these lesions was investigated in a long-term trial.
Methods: Lewis rats (male/female) (n=611) were divided into a main group 
(HG) and three control groups (KG1–3). Animals of HG (thyroidectomized 
and transplanted), KG1 (transplanted), KG2 (thyroidectomized) and KG3 
(untreated) were killed after 6, 12, 18, 24, and 30 months. IGF-I, IGF-II, 
IGFBP1, IGFBP4, TGFα, EGF-receptor and the Bromodesoxyuridin-label-
ing-index were analyzed immunohistochemically and/or by mRNA-in-situ-
hybridization.
Results: Hyperproliferative lesions were found downstream of the transplants 
throughout the entire duration of the experiment but only in the HG. In these 
lesions, IGF-I and TGFα were down-regulated, IGFBP1 was upregulated and 
EGF-receptor, IGFBP4 and IGF-II were unaffected. Interestingly, not a single 
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hepatocellular focus, induced by the follicle grafts, proceeded to a hepatocel-
lular adenoma or carcinoma.
Conclusions: Triiodothyronine induces hyperproliferation of hepatocytes, but 
even stimulation for 30 months does not lead to the development of hepato-
cellular tumors. Therefore, we can assess the carcinogenic potential of this 
stimulation as being very low.

Fr-052 
Hepatocyte-specific deletion of the anti-apoptotic protein Mcl-1 
triggers proliferation and hepatocarcinogenesis
A. Weber, R. Boger1, B. Vick1, J. Haybaeck2, S. Zoller3, M. Heikenw�����ä����lder2,  
H. Schulze-Bergkamen4

Institut f���������������������������������   ü��������������������������������   r Pathologie, Universit��������� ä�������� t Z�����ü����rich
1�Klinik f������������������������������������    ü�����������������������������������    r Innere Medizin, Universit�������� ä������� t Mainz
2�Institut f��������������������������������������   ü�������������������������������������   r Neuropathologie, Universit��������� ä�������� t Z�����ü����rich
3�Functional Genomics Center (FGCZ), Universit��������� ä�������� t Z�����ü����rich
4�NCT, Medizinische Onkologie, Universit������������� ä������������ t Heidelberg

Aims: To investigate the role of the anti-apoptotic Bcl-2 family member My-
eloid cell leukemia-1 (Mcl-1) in liver homeostasis and hepatocarcinogenesis.
Methods: Conditional hepatocyte-specific Mcl-1 knockout mice (Mcl-1Δhep) 
were generated. Livers of Mcl-1Δhep mice were analyzed and compared to livers 
of control littermates (Mcl-1wt/wt) and heterozygous (Mcl-1flox/wt) mice. Livers 
were studied morphologically (including immunhistochemistry), by expres-
sion analyses (qRT-PCR, immuno blotting), apoptosis assays, and compara-
tive genomic hybridization (array CGH).
Results: Mcl-1Δhep mice revealed spontaneous apoptosis and severe liver dam-
age. Chronically increased hepatocyte apoptosis coincided with strong hepa-
tocyte proliferation and finally the development of hepatocellular carcinoma 
(HCC) in >50% of Mcl-1Δhep mice already at the age of 8 to 12 months, ������where-
as������  Mcl-1wt/wt and Mcl-1flox/wt mice lacked tumors. The tumors qualified as HCC 
which was confirmed by histology, expression of HCC markers and chromo-
somal aberrations.
Conclusions: The present study provides in vivo evidence that increased 
apoptosis of hepatocytes not only impairs liver homeostasis but also causes 
hepatocyte proliferation and hepatocarcinogenesis. Our findings have impli-
cations for the understanding of apoptosis-related human liver diseases.

Fr-053 
Endosialin expression is upregulated by interaction of hepatic stel-
late cells and hepatocellular carcinoma cell lines
Carolin Mogler1, Matthias Wieland2, Felix Lasitschka1, Obul Reddy Banda-
palli1, Hellmut Augustin2, Peter Schirmacher1, Thomas Longerich1

1�Institute of Pathology, Heidelberg
2�German Cancer Research Center, University Hospital Heidelberg

Aims: Hepatocellular carcinoma (HCC) is one of the most common cancers 
worldwide. We have recently shown that Endosialin, a marker of myofibro-
blastic differentiationr, is overexpressed in fibrous septa of cirrhotic livers and 
along tumor vessels of human HCCs but not by the tumor cells themselves. 
Now, we aimed to analyze whether the interaction between HCC cells (HuH-
7) and hepatic stellate cells (HSC) may alter Endosialin expression in vitro.
Methods:� Immortalized HSCs and HuH-7 cells were cultured in DMEM Me-
dium supplemented with 10% FCS and 4.5 g/dl glucose, either alone or in a 1:1 
co-culture. After stimulation with Platelet Derived Growth Factor (PDGF, 
50 ng/ml) or Transforming Growth Factor beta (TGF beta, 2 ng/ml ) for 48 h, 
Endosialin mRNA expression was determined using realtime quantative RT-
PCR (qPCR) and Endosialin protein was detected by immunoflourescence 
for Endosialin. An Anti-alpha smooth muscle actin (ASMA) antibody was 
used for double fluorescence immunohistology to validate cellular localisa-
tion Endosialin expression.
Results: Unstimulated HSCs showed low levels of Endosialin mRNA and pro-
tein, while HCC cells were negative. Coculturing of untreated HuH-7 and 
HSCs resulted in a more than 2-fold upregultion (2.24-fold) of Endosialin 
mRNA. While stimulation of mono-cultured HSCs did not induce Endosia-
lin mRNA (TGF beta 0.34-fold; PDGF 0.25-fold), stimulation of co-cultured 

cells dramatically increased Endosialin expression (TGF beta 10.69-fold; 
PDGF 4.25-fold). Cytoplasmic Endosialin expression in HSCs was validated 
by co-staining with alpha smooth muscle actin.
Conclusions: Endosialin is expressed in (activated) HSCs but not in HCC cells 
and can be induced by profibrogenic factors. Additionally, the co-culture 
model suggests and interaction between HCC cells and HSCs for the upregu-
lation of Endosialin expression, which either mediated by a yet undefined 
paracrine stimulation or a direct cell-cell interaction. Further functional anal-
yses are needed to clarify the mode of Endosialin upregulation during liver 
fibrosis and hepatocarcinogenesis and its possible role as a therapeutic tar-
get.

Fr-054 
Acyl-CoA synthetase 5 promotes apoptosis in human hepatocytes 
by channelling acyl-CoAs into sphingolipid metabolism
Andrea Reinartz1,2, Christina Klaus1, Maximilian Adolf1, Alfred H. Merrill, Jr.2, 
Ruth Knüchel1, Nikolaus Gassler1

1�Institut of Pathology, RWTH Aachen University
2�Petit Institute for Bioengineering and Bioscience, Georgia Institute of 
Technology, Atlanta, USA

Aims: Acyl-CoA synthetase 5 (ACSL5), a member of the ACSL gene family 
that activates fatty acids for utilization by numerous metabolic pathways, is 
the only ACSL isoform located on mitochondria and thought to be involved 
in apoptosis. Fatty acids up-regulate ACSL5 and increase apoptosis suscepti-
bility in human hepatocytes, thus, we hypothesize that ACLS5 is a promoting 
factor in hepatocellular lipoapoptosis.
Methods: To investigate this mechanism, we used liquid chromatography, 
tandem mass spectrometry (LC-MS/MS), RNA interference and immuno-
chemical techniques.
Results: High ACSL5 activity decreased HepG2 cell viability and increased 
susceptibility to TRAIL and TNFα, whereas knock down of ACSL5 reduced 
apoptosis susceptibility in steatotic cells. Over-expression of ACSL5 in HepG2 
cells increased synthesis of long-chain acyl-CoA by 50%. Ceramide and 
sphingomyelin levels were enhanced 2 to 3 fold.
Conclusions: Steatosis-induced up-regulation of ACSL5 promotes apoptosis 
in human hepatocytes which might be mediated by alterations in sphingo-
lipid metabolism. We propose that ACSL5 could play a role in promoting 
fatty acid-induced lipoapoptosis as an important mechanism in fatty liver-
related disorders.

Fr-055 
Expression of the extracellular matrix protein periostin in liver 
tumours and bile duct carcinomas
M.O. Riener1,2, F.R. Fritzsche2, A. Soltermann2, H. Moch2, G.O. Kristiansen2

1�Pathology, University Hospital, Erlangen, Germany
2�Surgical Pathology, University Hospital, Zurich, Switzerland

Aims: To study the relevance of Periostin, known to be involved in Epithelial-
mesenchymal transition (EMT), in hepatocellular and bile duct cancer.
Methods: Immunohistochemical Periostin expression was semiquantitatively 
analyzed in normal liver tissue (n=20), hepatocellular carcinoma (HCC; 
n=91), liver-cell adenoma (n=9), focal nodular hyperplasia (n=13) and bile 
duct carcinomas (BDC; n=116) using tissue microarrarys.
Results: Normal bile ducts, gall bladder epithelium and hepatocytes showed 
weak cytoplasmic periostin expression. There was strong epithelial periostin 
expression in 19/91 (20.9%) HCC and stromal periostin expression in 10/91 
(11%). Epithelial expression in tumor cells was significantly associated with a 
higher tumor grade (p=0.048) and HBV infection (p=0.007). No periostin 
expression was found in benign liver tumors. Strong stromal periostin ex-
pression was detected in 78/116 (67.2%) BDC and strong epithelial expression 
in 39/116 (33.6%) BDC. Epithelial periostin expression was a prognostic factor 
for reduced overall-survival in univariate and multivariate analysis in patients 
with BDC.
Conclusions: The EMT protein Periostin is expressed in the stroma and epi-
thelium of a subset of BDC and HCC. Epithelial Periostin expression is a 
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marker for malignant transformation of hepatocytes and a novel prognostic 
marker in BDC.

Fr-056 
A lymphotoxin-driven pathway to hepatocellular carcinoma
Johannes Haybaeck1,*, Nicolas Zeller1,*,#, Monika Julia Wolf1, Achim Weber2, 
Ulrich Wagner3, Michael Odo Kurrer4, Juliane Bremer1, Giandomenica Iezzi5, 
Rolf Graf6, Pierre-Alain Clavien6, Robert Thimme7, Hubert Blum7, Sergei 
A. Nedospasov8, Kurt Zatloukal9, Ramzan Mohammad10, Sandra Ciesek11, 
Thomas Pietschmann11, Patrice N. Marche10, Michael Karin12, Manfred Kopf5, 
Jeffrey L. Browning13, Adriano Aguzzi1,*, Mathias Heikenwalder1,*

1��Department of Pathology, University Hospital Zurich, Zurich, Switzerland
2��Institutes of Neuropathology and Clinical Pathology, University Hospital 
Zurich, Zurich, Switzerland

3��Functional Genomics Center Zurich, University Zurich, Zurich, Switzerland
4��Department of Pathology, Cantonal Hospital Aarau, Aarau, Switzerland
5��Institute of Integrative Biology, Molecular Biomedicine, Swiss Federal 
Institute of Technology (ETH), Zurich, Schlieren, Schlieren, Switzerland
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Aims/Methods: Hepatitis B and C viruses (HBV, HCV) cause chronic hepati-
tis and hepatocellular carcinoma (HCC) by poorly understood mechanisms. 
We aimed at understanding these mechanisms by analyzing HBV- and HCV- 
infected human liver tissue and generated transgenic mice mirroring HBV- 
or HCV-induced pathology.
Results: We show that the cytokines lymphotoxin (LT) α, β and their receptor 
(LTβR) are increased in HBV- or HCV-induced hepatitis and HCC. Liver-
specific LTαβ expression in mice causes liver inflammation and HCC linking 
sustained hepatic LT expression with hepatitis and HCC. HCC development 
depends on lymphocytes and IKappa B kinase ☐expressed by hepatocytes but 
not on TNFR1. In vivo LTβR stimulation implicates hepatocytes as the major 
LT-responsive liver cells. LTβR inhibition in LTαβ-transgenic mice suppress-
es HCC formation.
Conclusions: Thus, sustained LT signaling represents a hitherto unknown 
pathway involved in hepatitis induced HCC.

Fr-057 
Downregulation of AKAP12 in human hepatocellular carcinoma by 
epigenetic silencing
B. GOEPPERT1, P. Schmezer2, M. Breinig1, A. Warth1, M.N. Vogel3, M. Mit-
telbronn4, G. Gdynia1, K. Breuhahn1, O. Popanda2, C. Plass2, P. Schirmacher1, 
M.A. Kern1

1�Institute of Pathology, University Hospital Heidelberg
2�Division of Epigenomics and Cancer Risk Factors, DKFZ, Heidelberg
3�Department of Diagnostic Radiology, University Hospital Tübingen
4�Edinger Institute, University Hospital Frankfurt a. M.

Aims: We have previously shown a downregulation of the tumor suppressor 
A-kinase Anchoring Protein 12 (AKAP12) in human hepatocellular carcino-
ma (HCC) and in premalignant lesions. Here, we concentrated on epigenetic 
gene silencing that may cause the downregulation of AKAP12 in hepatocar-
cinogenesis.

Methods: BioCOBRA was used to achieve semi-quantitative DNA methyla-
tion data of the AKAP12 gene promoter in a panel of representative human 
samples (n=39), and in various cell lines. Consecutively, restoration experi-
ments using 5-aza-2‘-deoxycytidine (5-aza-dC) as demethylating agent were 
performed.
Results: BioCOBRA revealed a mean DNA methylation of 25.1% for HCC, 2.4% 
for cirrhotic liver (CL), and 6.6% for normal liver (NL), thus indicating a hyper-
methylation of the AKAP12 promoter in human HCC specimens. Mean DNA 
methylation levels of the cell lines: 91% (AKN-1), 34.9% (HepG2), 28.5% 
(Hep3B), 2.1% (HUH7), 1.5% (PLC) and 0% (HACL-1). Restoration experiments 
with two cell lines exhibiting highest DNA methylation levels, i.e. AKN-1 and 
HepG2, were performed and resulted in both cell lines in a decrease of pro-
moter methylation paralleled by an increase in AKAP12 mRNA expression.
Conclusions: Our findings indicate that the previously described distinctive 
downregulation of AKAP12 in human hepatocarcinogenesis is due to epigen-
etic silencing of the AKAP12 promoter in HCC. Concerning CL, alternative 
epigenetic silencing mechanisms have to be taken into account.

Fr-058 
Effects of induction and siRNA-mediated downregulation of lipid 
droplet-associated proteins in cell culture models of hepatocyte 
steatosis
L.M. Pawella1, M. Hashani1, R. Zimbelmann2, H. Heid2, P. Schirmacher1,  
B.K. Straub1

1�Pathologisches Institut, Universit�������������������� ä������������������� tsklinik Heidelberg
2�Helmholtz-Gruppe Zellbiologie, DKFZ Heidelberg

Aims: Hepatocellular lipid droplet (LD) accumulation is the most frequent 
liver pathology in western countries, and caused by a broad range of disorders 
such as alcohol abuse and metabolic syndrome. The LD-surface is governed 
by amphiphilic proteins of the PAT-family (perilipin, adipophilin, TIP47). 
Loss of adipophilin has been shown to inhibit fatty liver in mice. For human 
liver, we showed that other PAT-proteins, such as perilipin, are enrolled as 
well and differentially expressed.
Methods: The effects of induction of LD-accumulation with oleate and other 
adipogenic substances and of siRNA-mediated downregulation of PAT-pro-
teins are evaluated in cell culture using immunofluorescence microscopy, im-
munoblot analysis and functional assays.
Results: In hepatocellular tumor-derived cells of the lines PLC, HuH7, Hep3B 
and HepG2, the PAT-proteins adipophilin and TIP47 surrounded small LDs. 
Upon lipid loading, Abhd5, caveolin-2 and CIDEB colocalized with growing 
sizes of LDs as well. Perilipin, however, which has been implicated in long 
term lipid storage, was not detected at LDs in normal or induced cultured 
cells. So far, in siRNA-mediated downregulation of adipophilin, TIP47 or 
both, no conspicuous upregulation of perilipin or other PAT-proteins was 
observed.
Conclusions: PAT-expression in common cell culture models show specific 
differences to human hepatocyte steatosis in vivo as in the case of perilipin. 
Cell culture models may be of value for the evaluation of LD-biogenesis, but 
not of chronic steatosis as it is most frequent in patients. Therefore, cell cul-
ture models are needed, which better reflect chronic hepatocyte steatosis.

Fr-059 
Pancreatic-type acinar cell carcinoma of the liver: Clinicopathologic 
and immunohistochemical study of two cases of a rare unusual 
neoplasm
A. Agaimy, A. Kaiser1, W. Munkert2, PH. W�����ü����nsch1

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Institut f��������������������������������   ü�������������������������������   r Pathologie, Klinikum N�������ü������rnberg
2�Krankenhaus N�����������������������  ü����������������������  rnberger Land, Altdorf

Aims: Acinar cell carcinoma (ACC) is a rare neoplasm of the exocrine pan-
creas that is histologically distinct from salivary-type acinic cell adenocarci-
noma. Anecdotal examples of this tumor have been reported in stomach, 
ampulla of Vater and jejunum, but their histogenesis remains unclear.
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Methods: We describe two patients with hepatic neoplasms strikingly similar 
to pancreatic ACC, but with no evidence of a primary pancreatic tumour.
Results: The first patient was a 68-years-old woman with a 7 cm mass resected 
from segment 3 of the liver. No further treatment was recommended and the 
patient remained disease-free 38 months later. The second patient, a 68-years-
old man, was diagnosed with multifocal bilobar liver lesions measuring up to 
4.3 cm. Core needle biopsies were obtained. Both tumours showed a striking 
similarity to pancreatic ACC. Immunohistochemistry was consistent with 
pancreatic acinar differentiation. There was no evidence of liver cirrhosis or 
pancreatic tumour.
Conclusions: The findings in the two tumours are consistent with ACC. Ab-
sence of a primary pancreatic tumour favours a primary liver neoplasm. ACC 
of the liver probably arises by trans-differentiation from biliary stem cells or 
from ectopic pancreas tissue. Hepatic ACC might have been given different 
descriptive names in the past and might thus be under-recognized. Our two 
cases were seen prospectively during routine activity over a period of four 
years and both have been initially classified as unusual variants of adult hepa-
toblastoma.

Fr-060 
Immunohistochemical expression of interferon-stimulated genes in 
hepatitis C: a possible predictive role?
L. Tornillo1, R. Brand1, M. Sarasin-Filippowicz2, M. Dill2, M. Heim2, L. Terrac-
ciano1

1�Institute or Pathology, University of Basel, Basel, Switzerland
2�Department of Biomedicine, University of Basel, Basel, Switzerland

Background: Hepatitis C virus (HCV) is a major cause of chronic liver disease 
worldwide. The therapy is a combination of interferon (IFN) and Ribavirin, 
with a sustained viral response (SVR) in 50–60% of cases. IFN achieves its 
potent antiviral effects through the regulation of hundreds of IFN-stimulated 
genes (IFGs). IFN induces ISG transcription by activating the JAK-STAT 
pathway. Nonresponders show high mRNA levels of ISGs before the therapy.
Aims: To correlate the immunohistochemical (IHC) expression of ISGs with 
the response to IFN-therapy.
Methods: 116 liver biopsies of 98 HCV-patients (44 F, 54 M) were taken at 
different times after the beginning of IFN-therapy (4, 16, 48, 96, 144 hours, 4, 
8, 12 and 96 weeks). We performed IHC stainings for glypican 3 (GPC3), 
pSTAT1 and SOCS3. To characterize the inflammatory infiltrates we also per-
formed stainings for CD3 (T-cells), CD20 (B-cells), CD56 (NK-cells) and 
CD68 (Macrophages). The number of positive cells for each marker was 
counted and afterwards correlated with the response to IFN at different 
times.
Results: There was a significant difference in the number of GPC3+ cells 
(p<0.001) between responders and not-responders at 4, 12 and 96 weeks. On 
the other hand, no significant difference (p=0.619) was found before and after 
the therapy. By a cut-off of 60 GPC3+ cells, the response to therapy could be 
predicted in 84.1% of the cases. An association between pSTAT1-positivity 
and activation of macrophages was seen (p<0.001).
Conclusions: The IHC analysis has shown a „preactivation“ of some ISGs 
(GPC3 and pSTAT1) in nonresponders. The mechanisms by which GPC3 in-
fluences the response are not clear. It could be involved in the control of the 
receptor-ligand interactions or play a role in macrophage recruiting, as sug-
gested by the dramatic increase of CD68+ cells in biopsies with high pSTAT1 
count. It is tempting to speculate that the determination of ISGs may help in 
select responders to IFN therapy.

Fr-061 
The role of tumor suppressor microRNAs in hepatocellular carci-
noma
N. Elfimova1, Ingo Strack1, M. Quasdorff2, A. Noetel1, H. Varnholt1, J. Riemer1, 
M. Kwiecinski1, H.P. Dienes1

,
 M. Odenthal1

1�Institute for Pathology, University Hospital of Cologne, Germany
2�Department of Gastroenterology and Hepatology, University Hospital of 
Cologne, Germany

Background and Aims: MicroRNAs (miRNAs) are small noncoding, endog-
enous RNAs that function as post-transcriptional regulators, involved in 
many fundamental biological processes and in carcinogenesis. By previous 
miRNA profiling, we identified miR-125b and miR-143/145 as downregulated 
miRNA species in HCV-positive hepatocellular carcinoma (HCC). In the 
present approach we now address the function of miRNAs in hepatocellular 
carcinogenesis.
Methods: miRNA levels were analyzed in Huh7, Hep3B, HepG2, and Pop10 
hepatoma cells and in different stages of the progression of HCC in HCC-
developing mice by real-time PCR. AgoMiR-oligonucleotides, mimicking 
miR-143, miR-125b and miR-29c, respectively, were transfected into hepatoma 
cells and the agoMiR function was shown by reporter assays. Cell growth and 
apoptosis were determined.
Results: miR-125 and miR-143/145 expression level was repressed in all hepa-
toma cells tested. miRNA expression level in the knock-out mice, were pro-
gressively downregulated. In order to compensate this reduced miRNA levels 
in hepatoma cells, Pop10 and Huh7 cells were treated with the respective 
miRNA mimics. Overexpression of miR-143/145 and miR125b resulted in re-
duction of cell growth. Screening of databases identified various mitogenic 
pathways as putative targets of these miRNA. Reporter assays of selected 3´-
UTR-regions identified the lin-28 transcript as miR-125b target.
Conclusion: miR-125b and miR-143/145 mediating reduced hepatocellular cell 
growth are suggested to be tumor suppressor miRNAs. The repression of 
miR-125b, resulting in upregulation of the lin28 axis as modulator of cell 
growth and differentiation, is considered to trigger hepatocellular carcino-
genesis.

Fr-062 
Histomorphological and immunohistochemical characterisation of 
anaplastic carcinomas of the pancreas with or without osteoclast-
like giant cells
M.M. Gaida, E. Herpel, O. Strobel1, G.M. H�����ä����nsch2, G. Mechtersheimer,  
P. Schirmacher, F. Bergmann
Pathologisches Institut, Universit���������������������� ä��������������������� tsklinikum Heidelberg
1�Chirurgische Universit�������������������� ä������������������� tsklinik Heidelberg
2�Institut f�����������������������������������������    ü����������������������������������������    r Immunologie der Universit������������� ä������������ t Heidelberg

Aims: Characterisation of a large series of anaplastic carcinomas of the pan-
creas with special emphasis on precursor lesions, growth pattern, and local 
spread, as well as characterisation of intratumoral osteoclast-like giant cells 
(OCGCs).
Methods: Histomorphological and immunohistochemical analysis of 15 ana-
plastic carcinomas of the pancreas.
Results: A significant number of tumors were found to contain PanIN lesions, 
some of them showing transformation into a carcinoma of ductal phenotype, 
followed by de-differentiation into an anaplastic pattern. The tumors dis-
played invasive growth patterns with infiltration of nerves, blood vessels and 
lymph vessels. 7 tumors contained OCGCs which, among others, expressed 
CD68, cathepsin K and TRAP, similar as found in intratumoral monocoytes. 
Various cytokines and chemokines influencing the differentiation of mono-
cytes and OCGCs were found to be produced in the tumor microenviron-
ment by tumor infiltrating inflammatory cells and/ or by tumor cells.
Conclusions: In one of the largest series available to date we show that ana-
plastic carcinomas of the pancreas derive from pancreatic ducts. Furthermore 
we provide evidence that OCGCs derive from monocytes that differentiate 
into OCGCs in a multidimensional process which seems to be triggered by 
tumor-associated inflammation.
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Fr-063 
Molecular marker for the prognosis of pancreatic carcinoma
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Aims: Prognosis for patients with pancreatic carcinoma (PDAC) remains poor. 
Despite of increasing knowledge about the molecular basis of PDAC neither a 
specific marker for early diagnosis nor a target protein for a new therapeutic 
approach have been identified so far. However, reliable prediction of survival 
might help to improve the therapeutic outcome for patients with PDAC.
Methods: We analysed the gene expression profile of 29 PDAC using the Af-
fymetrix GeneChip U133 2.0 array. We correlated gene expression values with 
postoperative survival time using a novel computational approach which in-
corporates background knowledge. Candidate genes were further validated 
using RT-PCR and immunohistochemistry of tissue microarrays containing 
cores from 458 patients with PDAC.
Results: We identified a signature of 8 genes, which were able to predict the 
survival of the patients with 70% accuracy. RT PCR and immunohistochem-
istry confirmed the findings of our gene expression experiments for most of 
the genes.
Conclusions: The combination of gene expression analysis, novel bioinfor-
matic approaches and large-scale immunohistochemistry with TMAs is suit-
ed to identify novel marker genes for prognosis of PDAC patients.

Fr-064 
SIRT1 expression indicates poor prognosis in patients with pan-
creatic adenocarcinomas and correlates with tumor grade and the 
expression of conventional HDACs
A. Stenzinger1, C. Denkert1, S. Darb-Esfahani1, P. Neuhaus2, A. Lehmann2,  
G. Kristiansen3, M Dietel1, M. Bahra2, W. Weichert1

1�Institute of Pathology, Charité-Universitätsmedizin Berlin, Germany
2�Department of General, Visceral and Transplantation Surgery,  
Charité-Universitätsmedizin Berlin, Germany

3�Institute of Surgical Pathology, University Hospital Zurich, Zurich,  
Switzerland

Aims: Several lines of evidence indicate that the nuclear enzyme SIRT1 be-
longing to the class III histone deacetylases is implicated in the initiation and 
progression of various malignancies. SIRT1 exerts its function by regulating 
deacetylation and methylation of histone and non-histone substrates leading 
to transcriptional repression of tumor suppressor genes. Only recently, SIRT1 
gained attraction as drugable target. Since data on SIRT1 expression in pan-
creatic cancer are lacking and treatment options are still very limited we 
aimed at investigating the expression profile and the putative role of SIRT1 as 
predictive and prognostic biomarker.
Methods: Employing immunohistochemistry SIRT1 expression was analyzed 
in a population-based cohort of 129 pancreatic ductal adenocarcinomas and 
subsequently correlated expression patterns with clinicopathological data 
and patient survival.
Results: We found nuclear SIRT1 expression in 36 (27.9%) pancreatic carcino-
mas. SIRT1 expression was significantly higher in poorly differentiated carci-
nomas (p=0.002), other correlations were not observed. SIRT1 expression 
was positively correlated with the expression of conventional HDACs sug-
gesting a shared regulation. Strong SIRT1 expression was a significant predic-
tor of poor survival both in univariate (p=0.002) and multivariate (HR 1.65, 
p=0.045) analysis under inclusion of WHO stage and grade.
Conclusions: The data presented here 1) strongly argue for a prospective study 
to fully evaluate the predictive potential of SIRT1 and 2) provide a promising 
background for future studies to elucidate the specific function of SIRT1 in 
the origin and progression of pancreatic cancer.

Fr-065 
L1CAM expression in pancreatic ductal adenocarcinoma and in 
pancreatic intraepithelial neoplasia
F. Bergmann, F. Wandschneider1, B. Sipos2, G. Moldenhauer3, B. 
Schniewind5, T. Welsch6, G. Kl�����ö����ppel7, P. Altevogt3, U. F�����ö����lsch1, H. Sch����ä���fer1,  
P. Schirmacher, S. Sebens-M���������ü��������erk�����ö����ster1
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Aims: The adhesion molecule L1CAM (CD171) has been found to account for 
chemoresistance and increased cell migration. Being expressed in various 
neoplasms, it has furthermore been postulated to represent a promising tar-
get for a specific tumor therapy. To determine the role of L1CAM in pancre-
atic ductal adenocarcinoma (PDAC), we investigated a comprehensive series 
of primary and metastatic PDAC, as well as pancreatic intraepithelial neopla-
sia (PanIN) lesions.
Methods: 110 primary PDAC, 15 lymph node metastases and 14 liver metasta-
ses, as well as 126 PanIN lesions of various grades were investigated immuno-
histochemically.
Results: L1CAM expression was detected in 92.7% of primary PDAC, 80% of 
lymph node metastases, and 100% of liver metastases. Tumor stage, grade, or 
survival did not significantly correlate with L1CAM expression. L1CAM was 
expressed in PanIN, where the frequency of expression significantly increased 
with the grade.
Conclusions:� L1CAM is likely to play a role in the initiation and progression of 
PDAC, probably contributing to the aggressive phenotype and the chemore-
sistance of these tumors. Furthermore, L1CAM represents a promising novel 
target for a specific therapy of PDAC.

Poster: H���������������ä��������������matopathologie

Thymus

Fr-066 
Evaluation of efficient targeted therapies for the treatment of 
thymic malignancies
Breinig Marco1, Ralf Rieker2, Goeppert Benjamin1, Peter Schirmacher1, 
Gabriela Chiosis3, Michael A. Kern1

1�Institute of Pathology, University Heidelberg, Germany
2�Department of Pathology, Innsbruck Medical University, Austria
3�Memorial Sloan-Kettering Cancer Center, New York, USA

Aims: Primary thymic malignancies are rare and no efficient targeted thera-
peutic approaches are currently available. We evaluated novel therapeutic 
strategies using two recently established thymic tumor cell lines.
Methods: Different inhibitors were employed to investigate the anti-tumori-
genic effects and molecular mechanisms of Hsp90 inhibition. A pharmaco-
logical approach was performed to evaluate the efficacy of targeting select 
Hsp90-clients independently. In vitro effects on cell viability, cell cycle, apop-
tosis induction and signaling pathways were analyzed using MTT-assays, 
FACS analyses, and Western immunoblotting. IGF-1R expression was inves-
tigated in human thymic tumor samples using immunohistochemistry and 
tissue micro-arrays.
Results: Hsp90 inhibition induces multimodal antitumorigenic effects, i.e. 
induction of cell cycle arrest and apoptosis, and abrogation of invasiveness, 
associated with the degradation of EGFR, IGF-1R, CDK4, Akt, and RAF-1. 
Independent inhibition of these clients revealed that targeting IGF-1R also 
elicits strong anti-tumorigenic effects. IGF-1R is overexpressed in thymic tu-
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mors. IGF-1R inhibition activated compensatory signaling pathways. Hsp90 
inhibition circumvents the activation of compensatory signaling pathways.
Conclusions: We have identified novel targeted therapeutic strategies for the 
treatment of thymic tumors. Our data suggest that Hsp90 inhibition repre-
sents a highly promising therapeutic option in thymic malignancies.

Lymphozyten / Lymphome allgemein

Fr-067 
Increased phosphorylation of ribosomal S6 protein in mitotic 
human lymphoma cells
G. Egerv���������������  ��á��������������  ��ri, A. Sebesty��é�n1
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Aims: The localization and the upstream regulators of phosphorylated ribo-
somal S6 protein (p-rpS6) suggest a role for this protein in the regulation of 
protein synthesis and cell proliferation. Our goal was to investigate the ex-
pression of p-rpS6 in cycling non-neoplastic lymphoid and lymphoma cells.
Methods: The expression of p-rpS6 and pHH3 (a known mitotic marker) 
were studied by double immunocytochemistry labelling, fluorescent micros-
copy, flow cytometry and Western blot in different lymphoma cell lines after 
different treatments. Upstream regulators of rpS6 were analysed by p-mTOR 
and p-S6 K immunocytochemistry. p-rpS6 and pHH3 immunohistochemi-
cal stainings were carried out on tissue microarray (TMA) of several malig-
nant and normal tissues.
Results: High expression levels of pHH3, p-rpS6 and its upstream regulators 
were found in different mitotic lymphoma cells by immunocytochemistry, 
flow cytometry and Western blot analysis. However, mitotic cells were consis-
tently p-rpS6 negative in all examined non-lymphoid tumor types (TMA). 
Rapamycin, a known inhibitor of mTOR kinase significantly decreased the 
mitotic p-rpS6 levels in lymphoma cells.
Conclusions: Our findings suggest the ribosomal S6 protein to be a promising 
target in future therapeutical approaches of hematologic malignancies.

B-Zellen

Fr-068 
Atypical mantle cell lymphoma or CLL/B-PLL with aberrant immu-
noreactivity for cyclin D1 ?
S. Levin, K.A. Metz, K.W. Schmid, U. D������ü�����hrsen1, J. D����ü���rig1
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Aims: We report on a 70 years old female with clinical symptoms of B-CLL 
since 3/2006 (Binet C) and initially 12,500 leukocytes/nl. The clinical course 
was indolent with 18,950 leukocytes/nl (79 % lymphocytes), Hb 13.5 g/dl and 
50,000 thrombocytes/nl in 9/2009. Because of decreasing thrombocytes 
(with splenomegaly) the patient was re-evaluated at our hospital.
Methods: Cytological, FACS and FISH analyses of blood and bone marrow 
were done as well as histological and immunohistological examinations of a 
bone trephine.
Results: Most nuclei of blood lymphocytes (>55%) showed prominent solitary 
nucleoli and grooves. Smudge cells were visible. FISH bone marrow: trisomy 
12, del17p, t(11;14) were detectable; FACS: positivity for CD19, CD20, CD43, 
FMC7, kappa; negativity for CD5, CD38, CD103, CD11c. Bone trephine (70% 
infiltration): Immunoreactivity for CD20, cyclin D1, CD79a and BCL2; nega-
tivity for CD5 and CD23.
Conclusions: This lymphoma shows transitions of CLL, B-cell prolympho-
cytic leukaemia and mantel cell lymphoma concerning morphology, cytoge-
netic findings and immunophenotype. Such cases are usually subsumed as 
atypical mantle cell lymphomas because of immunoreactivity for cyclin D1 or 
t(11;14). But this is only an agreement. It should be considered whether such 

lymphomas are better diagnosed according to morphology with the addi-
tional indication of aberrant immunoreactivity for cyclin D1.

Fr-069 
Rare BCL2 gene rearrangement in follicular lymphomas of Iran –  
a country with very low incidence rate of this lymphoma type
Roshanak Bob, A. Monabati, M.J. Ashraf, H. Stein
1�Institut f��������������������������������������������������������������      ü�������������������������������������������������������������      r Pathologie, Campus Benjamin Franklin, Charite Universit����ä���ts-
medizin Berlin, Germany

2�Department of Pathology, Shiraz medical School, Shiraz University of 
Medical Science, Shiraz, Iran

Background and Aims: BCL2 gene rearrangement has been considered as a 
fundamental genetic aberration in pathogenesis of follicular lymphoma (FL) 
with reported incidence rate from 96% to 31%. The detection rate depends 
highly on the detection technique and geographical region. Wide geographi-
cal difference in incidence rate of FL raises the question of variable molecular 
pathophysiology for this lymphoma in different geographical areas. In our 
current study we investigated FL cases from Iran a country with very low in-
cidence rate for this lymphoma - for BCL2 gene rearrangement with FISH 
assay which seems to be the most sensitive and specific method for the detec-
tion of BCL2 breaks.
Methods: We identified 11 follicular lymphomas by reviewing 160 NHL lym-
phoma cases from the archives of Faghihi Hospital and Khalili Hospital in 
Shiraz and applied Vysis LSI BCL2 Dual Color Break Apart Probe with inter-
phase FISH technique on paraffin-embedded tissue sections.
Results: BCL2 break was identified only in one of our 11 FL cases (9%). This is 
significantly less than the rate of this rearrangement in western.
Conclusions: Our results suggest that the molecular pathogenesis of FL differs 
in Iran from that observed in Western countries. This finding highlights the 
significant geographical variation in biology of FL.

Fr-070 
M protein deposition in the skin a rare manifestation of Walden-
ström macroglobulinemia
B. Oberschmid, J. Klein, D. Mechtel1, U. Kreibich2, CH. Wittekind,  
C. Wickenhauser
Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Leipzig
1�Dermatologische Klinik, Heinrich Braun Hospital, Zwickau
2�Klinik f���������������������������������������������������      ü��������������������������������������������������      r Innere Medizin, Heinrich Braun Hospital, Zwickau

Aims: Waldenström macroglobulinemia (WM) is a low-grade B-cell lympho-
proliferative disorder accounting for approximately 2% of hematologic neo-
plasms. Although immunoelectrophoresis may present characteristic eleva-
tion of M gradient, diagnosis is often hampered by uncharacteristic symptoms 
and by little significance of randomly taken trephine biopsies. However, in 
these cases IgM deposited in tissue may lead to the diagnosis. Here, we pres-
ent the case of a patient with imposing dermal IgM deposition.
Methods: Dermal lesions were documented by the dermatologists and histo-
morphologic evaluation of bone marrow and skin specimens was performed 
at the Institute of Pathology.
Results: In the bone marrow biopsies, a diffuse and nodular lymphoplasmo-
cytic infiltrate with partial monotypic expression of the κ-light chain and IgM 
heavy chain was seen. Dermal lesions were characterized by clustered glassy 
papules on both knees and buttocks. Histomorphologically, these papules 
consisted of nodular IgM deposits.
Conclusions: WM is a rare lymphoproliferative disorder. According to the lit-
erature, dermal IgM deposition has only been described in single cases. 
Though, as seen in this report, accurate examination of the skin may lead to 
initial diagnosis.
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Fr-071 
Two unusual EBV- and HHV-8 associated lymphoproliferative disor-
ders occurring after solid organ transplantation.
I. Anagnostopoulos1, R. Trappe2, K. J������ö�����hrens1

1�Institut f���������������������  �����������������������   ü��������������������  �����������������������   r Pathologie, Charit�����������������������   é����������������������   , Campus Mitte, Berlin
2�Medizinische Klinik mit Schwerpunkt H��������������������������������   ���ä�������������������������������   ���matologie und Onkologie, Charit���é��, 
Campus Virchow, Berlin

Aims: Epstein-Barr virus (EBV) and human herpesvirus type 8 (HHV-8) 
share the ability of infecting lymphocytes and inducing a spectrum of lym-
phoproliferations. Here we describe 2 patients with solid organ transplanta-
tion who developed peculiar lymphoproliferations associated with an infec-
tion of both viruses.
Methods: Lymph node specimens were analyzed by conventional histology, 
immunohistology and in-situ hybridisation for EBER detection (EBER-
ISH).
Results: Case 1: The lymph node showed a focal Kaposi´s sarcoma manifesta-
tion and in addition morphological features of the plasma cell type of Castle-
man disease. The plasmablasts and plasma cells within the mantle zones 
showed a polytypic expression of the Ig light chains with a predominance of 
the lambda-positive cells. A low number of plasma cells expressed the LANA-
1 of HHV-8. EBER-ISH revealed several positive cells morphologically cor-
responding to plasmablasts and occasional plasma cells.Case 2: The lymph 
node showed features of a germinotropic lymphoprolifeative disorder. All 
plasmablasts expressed LANA-1 and EBER transcripts.
Conclusions: The presence of a coinfection with EBV and HHV-8 in patients 
after solid organ transplantation seems to be a rare phenomenon. However a 
careful investigation of such specimens for the presence of both viruses is 
indicated.

Fr-072 
T-bet expression by the tumor cells of hairy cell leukemia correlates 
with Interferon gamma production
K. J������ö�����hrens1, V. Moos2, T. Schneider2, I. Anagnostopoulos1

1�Institut f���������������������  �����������������������   ü��������������������  �����������������������   r Pathologie, Charit�����������������������   é����������������������   , Campus Mitte, Berlin
2� Abteilung f�������������������������������������������������������    ü������������������������������������������������������    r Gastroenterologie, Rheumatologie und Infektiologie, 
Charit�����������������������������������    é����������������������������������    , Campus Benjamin Franklin, Berlin

Aims: Hairy cell leukemia (HCL) is an uncommon B-cell malignancy with 
unknown pathogenesis. In an earlier study we demonstrated that HCL cells 
highly express the transcription factor T-bet, the master regulator of the Th1 
cell response regulating IFN-γ production. Here we aimed to investigate 
whether the neoplastic hairy B cells also possess the ability to produce IFN-
γ.
Methods: IFN-γ concentrations in the sera of 5 HCL patients and 55 healthy 
subjects were quantified by a cytometric bead array. Cytokine secreting T and 
B cells were determined through short-term stimulation and subsequent 
analysis by four-color FACS®. CD3-CD19+ or CD3-CD103+ B cells, respectively, 
and CD3+ T cells were analyzed separately. At least 50000 T cells and B cells 
were analyzed using following antibodies: CD3, CD19, IFNγ, TNFα, IL-2, IL-
4 and IL-10, CD103, and T-bet.
Results: Neoplastic cells from the peripheral blood of five patients with HCL 
showed an enhanced expression of IFN-γ after stimulation. Additionally, a 
comparison with 55 healthy individuals revealed a significant elevation of 
IFN-γ in the sera of HCL patients.
Conclusions: Based on our recent findings that a non-neoplastic B cell subset, 
the monocytoid B cells, are T-bet positive and produce IFN-γ we propose that 
monocytoid and hairy B cells have a similar function and that the T-bet-IFN-
γ axis is involved in the pathogenesis of HCL.

Fr-073 
Diagnostic and prognostic utility of PD-1 in B cell lymphomas
S. Muenst, S. Hoeller, S. Dirnhofer, A. Tzankov
Institute of Pathology, University Hospital, Basel, Switzerland

Aims: Programmed death-1 (PD-1), a member of the CD28 co-stimulatory 
receptor superfamily, is physiologically expressed by germinal center-associ-
ated helper T-cells and acts as a negative regulator of the immune system. 
PD-1 is specifically expressed by tumor cells in angioimmunoblastic T-cell 
lymphoma and is a postulated diagnostic marker in chronic lymphocytic leu-
kemia (CLL/SLL). Furthermore, a recent study suggests prognostic impor-
tance of PD-1 in follicular lymphoma (FL). We assessed the diagnostic poten-
tial as well as the possible prognostic importance of PD-1 in B-cell 
lymphomas.
Methods: Distribution of PD-1+ lymphocytes in various B-cell lymphomas 
was studied on tissue microarray (TMA) platforms encompassing 671 cases. 
Correlation with known biologic and clinical key data was performed. Prog-
nostic cut-off scores were determined by receiver operating curve analysis.
Results: PD-1+ tumor-infiltrating lymphocytes were numerous in marginal 
zone lymphomas and FL. Their amount decreased from FL grade 1 to grade 3 
and to FL with transformation to diffuse large B-cell lymphoma. Contrary to 
previously published results, we could not confirm PD-1 positivity of neoplas-
tic cells in CLL/SLL. PD-1 tumor-infiltrating lymphocytes above the prognos-
tic cut-off score (158/mm2) was a positive prognostic factor of disease-specific 
survival (DSS) in FL-patients (p=0.020), independent of increased FOXP3+ 
cells and age.
Conclusions: Our results show that PD-1 has no diagnostic value in CLL/SLL. 
Increased numbers of PD-1+ tumor-infiltrating lymphocytes above the prog-
nostic cut-off score are associated with significantly improved DSS in FL and 
may thus be useful to predict the heterogeneous clinical behavior of FL.

Fr-074 
c-Myc expression in mature aggressive B-cell lymphoma in correla-
tion with MYC chromosomal breaks and molecular diagnosis
M. Szczepanowski1, W. Klapper1, S. Bentink2 for the German Cancer Aid proj-
ect “Molecular Mechanisms In Malignant Lymphoma”
1�Department of Pathology, Hematopathology Section and Lymph Node 
Registry, University of Kiel, Kiel, Germany

2�Institute of Functional Genomics, University of Regensburg, Regensburg, 
Germany

Aims: The goal was to correlate c-Myc mRNA and protein expression with 
MYC translocation status and molecular diagnosis in Burkitt (mBL) and Dif-
fuse Large B-cell lymphoma (non-mBL and intermediate lymphomas) and to 
evaluate Myc expression as an alternative diagnostic method to screen for 
diagnostically and prognostically important MYC-translocations.
Methods: Myc expression was measured by immunohistochemistry, quanti-
tative RT-PCR and gene expression profiling (GEP) in 21 molecularly charac-
terised B-NHL (Hummel et al., 2006) without MYC-break (MYC-negative, 
n=5), MYC-Immunoglobulin translocations (IG-MYC, n=11) or MYC-trans-
locations with non-Immunoglobulin genes (non-IG-MYC, n=5).
Results: Lymphomas with IG-MYC translocations displayed higher Myc ex-
pression compared to MYC-negative and non-IG-MYC lymphomas by qRT-
PCR (p=0.0194, ANOVA), GEP (p=0.012, ANOVA) and immunohistochem-
istry, with the latter yielding no statistically significant results. Restricting the 
analysis to non-mBL/intermediate lymphomas, Myc expression did not show 
statistically relevant differences between MYC-negative lymphomas and lym-
phomas with any kind of MYC-translocation. Although average values of 
Myc expression were generally higher in MYC-translocation positive lym-
phomas, a subset of MYC-negative non-mBL expressed Myc at similar levels 
as lymphomas with MYC-translocations.
Conclusions: Detection of MYC-translocations and determination of the 
MYC translocation partner are of great importance for the diagnosis of BL 
and as a prognostic marker in non-mBL mature aggressive B-NHL. Herein, 
we demonstrate, that all three tested methods (immunohistochemistry, qRT-
PCR and GEP) do not allow reliably to discriminate between mBL and non-
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mBL, non-mBL with or without MYC-translocations or MYC-translocation 
type on the single case level. Thus, detection of MYC translocations and 
translocation partners by cytogenetics or FISH remains the gold standard for 
diagnosis and prognostication in aggressive B-NHL.

Fr-075 
Cyclin D1 transcripts in mantle cell lymphoma and CyD1+ myeloma 
cell lines
J. Slotta-Huspenina1, M. Klier2, E. Campo3, H. Höfler1, F. Fend2, L. Quintanilla-
Martinez2

1�Institut für Pathologie, TU München
2�Institut für Pathologie, Universitätsklinikum Tübingen
3�Hospital Clinic, University of Barcelona, Spain

Aims: The Cyclin D1 (CyD1) protein is overexpressed in mantle cell lympho-
ma (MCL) and a subset of myeloma (MM). The identification of differential 
expression of CyD1 mRNA variants raises questions regarding the role it plays 
in pathogenesis. We analysed CyD1 mRNA variant expression levels, genom-
ic CyD1 locus and A870G genotype in pre-existing lymphoma cell lines with 
CyD1 overexpression.
Methods: 8 MCL cell lines (Granta 519, HBL-2, UPN-1, Jeko-1, Rec-1, JVM-2, 
NCEB-1, Mino) and 2 MM cell lines (KMS 12, U266) were analysed by real-
time RT-PCR for expression levels of total CyD1 (relative to TBP as reference 
gene), ∆3‘UTR CyD1, CyD1α and CyD1β variants. CyD1 locus and A870G 
genotype was analysed by genomic PCR and RFLP.
Results: MM cell lines (KMS 12 and U266) and three MCL cell lines (Granta 
519, JVM-2, NCEB-1) expressed both CyD1α and ∆ 3‘UTR CyD1 transcripts. 
In three MCL cell lines (Jeko-1, Rec-1 and UPN-1) ∆3‘UTR CyD1 mRNA was 
exclusively found, accompanied by deletion of 3‘UTR locus in Jeko-1 and 
UPN-1. HBL-2 and Mino did not express ∆3‘UTR CyD1. CyD1β splice variant 
was expressed at low levels both in MCL and MM cell lines and did not cor-
relate with A870G genotype.
Conclusions: A group of MCL cell lines (Jeko-1, Rec-1 and UPN-1) exclusively 
express ∆3‘UTR CyD1 mRNA. MCL models will be useful in helping to un-
derstand the role of differential CyD1 mRNA isoforms in pathogenesis and 
make progress in delineating the steps to these diseases.

Fr-076 
Primary testicular lymphoma: a strictly homogenous hematological 
disease?
R. Kemmerling1*, S. Stintzing2*, J. M�������ü������hlmann3, O. Dietze1, D. Neureiter1

1�Institute of Pathology, University Hospital Salzburg of the Paracelsus 
Private Medical University, Salzburg, Austria

2�Department of Hematology/Oncology, Hospital Großhadern, Ludwig-
Maximilians-University of Munich, Germany

3�Medical Clinic, Hospital Barmherzige Brüder, Salzburg, Austria
*contributed equally

Aims: Primary testicular lymphomas (PTL) display for the most aggressive 
diffuse large cell B-cell lymphoma (DLBCL) which could be further subclas-
sified into germinal center B-cell-like and activated B-cell phenotype by im-
munohistochemistry.
Methods: A retrospective analysis of primary testicular lymphomas diag-
nosed at the Institute of Pathology, SALK between January 1997 and Decem-
ber 2008 was done. Immunochistochemical staining and complete clinical 
data evaluation was carried out and linked to overall survival time.
Results: 18 cases of PTL were diagnosed in elderly patients of aggressive clini-
cal type. Most of the lymphomas were classified as DLBCL (15/18 (83.3%)) 
showing a non significant prevalence of activated B cell phenotype (9/15 
(60%)) compared to the germinal centre phenotype (6/15 (40%)). Addition-
ally, we diagnosed two cases of mantle cell lymphomas (pleomorphic sub-
type) and one case could not further be characterized (due to sparse biopsy 
material). The survival analysis revealed no significant difference for any of 
the investigated antigens.
Conclusions: Primary testicular lymphomas are for the most DLBCL, but 
subtype classification reveal molecular heterogeneity inside this lymphoma 

entity, therefore differentiation could be important for future approaches of 
treatment.

Fr-077 
FOXP1 protein overexpression is associated with inferior outcome 
in diffuse large B cell lymphomas with non-germinal center pheno-
types, independent of gains and structural aberrations of its gene
S. Hoeller1, A. Schneider1, E. Haralambieva2, S. Dirnhofer1, A. Tzankov1

1�Institut f�����������������������������������������    ü����������������������������������������    r Pathologie, Universit�����������������  ä����������������  t Basel, Schweiz
2�Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, Universit������������������������  ä�����������������������  t W�������������������� ü������������������� rzburg, Deutschland

Aims: We in����������������������������������������������������������������       vestigated the molecular epidemiology of structural and numeric 
FOXP1 gene aberrations in correlation to those of the BCL-6 gene and the 
prognostic importance of FOXP1 protein expression in a large cohort of DL-
BCL.
Methods and Results: By interphase fluorescence in situ hybridization with 
color-labeled bacterial artificial chromosome clones, 12% (27/223) analyzable 
cases showed FOXP1 gains and 1% (2/210) FOXP1 breaks. Eight of 159 cases 
with known BCL-6 and FOXP1 gene status showed an isolated FOXP1 gain, 
30 cases an isolated BCL-6 gain and 29 cases a trisomy 3. FOXP1 gains (iso-
lated and due to trisomy 3) were more frequent in nodal than extranodal 
DLBCL and in non-germinal center B-cell-like (non-GCB) DLBCL than in 
GCB DLBCL. By immunohistochemistry, FOXP1 protein was more often 
overexpressed in non-GCB than in GCB cases. FOXP1 overexpression was 
associated with a poor disease-specific survival in all DLBCL, particularly in 
nodal- and non-GCB cases. There was no correlation between FOXP1 gene 
aberrations and both, FOXP1 protein expression and survival.
Conclusions: FOXP1 is recurrently targeted by genetic aberrations in DLBCL. 
Only the presence of FOXP1 protein, irrespective of its gene status, is decisive 
for prognosis in DLBCL particularly in nodal- and non-GCB cases.

Fr-078 
Tumor subpopulations and intratumoral heterogeneity in diffuse 
large B-cell lymphomas (DLBCL) – coexpression of the transcription 
factors involved in B-cell differentiation
Christiane Stuhlmann-Laeisz, Xiangmin Tong, Monika Szczepanowski and 
Wolfram Klapper on behalf of the Cancer Aid Project “Molecular Mecha-
nisms in malignant Lymphoma”
Department of Pathology, Hematopathology Section and Lymph Node 
Registry, University Kiel

Aims: Tightly controlled expression of transcription factors (TF) in B-cells 
regulates germinal center (GC) formation (BCL6) as well as GC exit and plas-
macellular differentiation (IRF4 and BLIMP1). DLBCL, the most common 
type of GC derived lymphoma display multiple aberrations of these TF in-
cluding aberrant somatic hypermutation, translocations and overexpression. 
Herein, we studied the coexpression of TF in DLBCL cells which are not co-
expressed under physiological conditions. Our aim was to quantify tumor 
subpopulations as a feature reflecting the intratumoral heterogeneity in order 
to gain insight into lymphomagenesis.
Methods:� 115 DLBCL (38 molecular Burkitts (mBL), 77 non-mBL) character-
ized by molecular profiling were stained by immunofluorescence-triple-
staining with two antibody-combinations: PAX5/BCL6/MUM1 (the latter 
detecting IRF4 protein) and PAX5/BCL6/BLIMP1 followed by quantitative 
digital image analysis.
Results:� As expected, DLBCL display a non-physiological coexpression pat-
tern of TF. Within DLBCL multiple populations of tumor cells with different 
phenotypes were detectable and quantified. Under physiological conditions, 
BCL6 and MUM1 expression is virtually exclusive in GC and regulated in 
opposite directions. Indeed, MUM-1/IRF4 has been reported to downregu-
late BCL6. Surprisingly, in the large subgroup of DLBCL with BCL6 and 
MUM1 coexpression, our initial analysis showed a correlation between the 
percentage of BCL6 and the percentage of BCL6/MUM1 co-expressing cells. 
These data indicate that the downregulation of BCL6 by MUM-1 is not func-
tional in this subset of DLBCL. Moreover, the positive correlation of BCL6 
and MUM1 expression in these DLBCL might suggest the presence of an ab-
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errant regulative factor in DLBCL that upregulates both proteins or over-
comes MUM1 function in downregulating BCL6. Further correlations with 
molecular and clinical findings will be presented.
Conclusions: Our results indicate that the tumor cells in DLBCL are heteroge-
neous and display different phenotypes in respect to expression of TF. The 
presence of „non-physiological“ TF coexpression pattern in DLBCL might 
explain their oncogenic potential and will help to gain further insight into 
lymphoma pathogenesis.

T-Zellen

Fr-079 
A cytotoxic gamma/delta T-cell lymphoma in the large intestine
K. Kurz, J. Retter1, A. Marx, P. Str����ö���bel
Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsmedizin Mannheim
1�Chirurgische Klinik, Universit������������������� ä������������������ tsmedizin Mannheim

Aims: Enteropathy-associated T-cell lymphomas (EATLs) account for less 
than 5% of all gastrointestinal lymphomas. Most arise in the small intestine 
and are strongly associated with celiac disease or EBV-infection. We report a 
case of a 62 year old man with a primary T-cell lymphoma in the large intes-
tine, without a history of celiac disease.
Methods: Recurrent colonoscopies for hematochezia were performed over a 
period of 4 months in the otherwise healthy patient. Stool and blood tests for 
parasitic or microbiological infections were prepared. Colon biopsies were 
analyzed by histology, immunhistochemistry, polymerase chain reaction and 
in-situ hybridization with EBER probes detecting EBV-infection.
Results: Colonoscopies showed lumen-constricting ulcerations in the large 
intestine. All screening tests for an infection were negative. Blood leukocyte 
counts were normal. Histology showed numerous monomorphous, medium-
sized intraepi-thelial lymphocytes (IELs). The immunphenotype of these 
IELs was CD3+, CD8+, Perforin+, TIA+, while CD4, CD5, CD56 and CD30 
were all negative. Staining for TCRbeta was also negative, suggesting gamma/
delta T-cell lymphoma.
Conclusions: Most T-cell lymphomas in the gastrointestinal tract are alpha/
beta T-cell receptor expressing EATLs, which are located in the small intes-
tine and are associated with poor prognosis. The case presented here is un-
usual since the cyto-toxic T-cells express presumably gamma/delta T-cell re-
ceptors but is not associated with celiac disease or EBV-infection. The few 
published cases, including our own, suggest that lymphomas of the large in-
testine seem to have a better prognosis.

Morbus Hodgkin

Fr-080 
Clonal relationship in relapsing Hodgkin lymphoma
E.C. Obermann, N. M����������������������������������������������������        ü���������������������������������������������������        ller, A. Rufle, T. Menter, S. Dirnhofer, A. Tzankov
Institut f�����������������������������������������    ü����������������������������������������    r Pathologie, Universit�����������������  ä����������������  t Basel, Schweiz

Aims: Though the majority of Hodgkin lymphomas (HL) can be currently 
cured by multimodal therapy, a small number of patients will experience a 
relapse. Early relapses seem to be associated with a worse prognosis than late 
ones. We aimed to investigate if the first and all further manifestations of HL 
are morphologically, virologically and clonally related to each other.
Methods: Thirteen patients with relapsing HL were identified. A total number 
of 31 formalin-fixed, paraffin embedded tissue samples of these patients [pri-
mary tumours and (multiple) recurrences] were analyzable. Hodgkin and 
Reed-Sternberg cells were microdissected after immunohistochemical stain-
ing for CD30 using the laser-capture technique. Immunoglobulin heavy 
chain (IgH) fragment lengths were analyzed after DNA pre-amplification and 
polymerase chain reaction, applying FR3 and J primers by ABI 310 Genetic 
Analyzer.
Results: All 2 early relapses after first HL diagnosis were clonally related to the 
initial tumor, while 3 of 4 early relapses after a second or third relapse were 

not. Two out of 10 late relapses were clonally unrelated, which was accompa-
nied by phenotypic and EBV-association switch in one case. One patient had 
two simultaneous clonally unrelated early relapses after a second recurrence 
at different anatomical sites with divergent EBV-association. Another 2 cases, 
initially presenting as HL and relapsing as diffuse large B-cell lymphoma or 
vice versa, showed clonal relationships between both entities.
Conclusions: Recurrent HL especially after a second or third relapse or those 
accompanied by phenotypic and/or EBV-association switch may represent 
clonally unrelated second neoplasms. This might be important in clinical de-
cision making.

Methoden und Varia

Fr-081 
A technique to coverslip a histological slide stained with Leder 
procedure with a xylene based mounting medium
U.F. Vogel
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen

Aims: Leder procedure, also known as naphthol AS-D chloroacetate esterase 
procedure, is an enzyme histochemical staining method which is a substan-
tial stain in bone marrow diagnostics. Until now, all slides were coverslipped 
with an aqueous mounting medium in our laboratory as recommended by 
several books on histochemistry.
Methods: However, inspired by the publication of Nitta et al. (Diagn Pathol 
2008, 3:41) I dried the slides after the last step of the Leder procedure at room 
temperature. Alternatively a hot plate or a hair dryer was used. By omitting 
the dehydrating alcohol series, the slides were directly coverslipped with a 
xylene based mounting medium (pertex, Medite GmbH, Burgdorf, Germa-
ny).
Results: By omitting the alcohol series it was possible to coverslip the slides 
stained with a Leder procedure with a xylene based mounting medium. The 
stain appeared to be alcohol sensitive and xylene stable.
Conclusions: No longer a slide stained with a Leder procedure must be cover-
slipped with an aqueous mounting medium. The use of a xylene based 
mounting medium results in a better quality of the slide and simplifies the 
laboratory procedure.

Fr-082 
Formation of gouty tophi is initiated by extranuclear DNA
C. Schorn1, B. Frey2, C. Janko1, E. Naschberger3, M. Herrmann1

1�Department for Internal Medicine 3, University of Erlangen-Nürnberg, 
Erlangen, Germany

2�Department of Radiooncology, University of Erlangen-Nürnberg, Erlangen, 
Germany

3�Divison of Molecular and Experimental Surgery, Department of Surgery, 
University of Erlangen Medical Center, Erlangen, Germany

Aims: Analysis of gouty tophi initiated by injection of MSU (monosodium 
urate) crystals intraperitoneally in mice and patients suffering from gout.
Methods: Human PMN (polymorphonuclear cells) were incubated with 
MSU crystals and analysed by fluorescence microscopy (DAPI). Moreover, 
mice were treated intraperitoneally with MSU crystals resulting in generation 
of gouty tophi. Paraffin sections of the tophi were analysed by nuclear staining 
and immunhistology. Furthermore, synovial fluids and tophi of patients with 
acute gouty attacks were analysed.
Results: In the in vitro assays we found the formation of extracellular DNA 
induced by MSU crystals. Next we analysed the gouty tophi generated intra-
peritoneally in mice and again detected extranuclear DNA and histones. Last 
we investigated material of gouty patients and observed the formation of ex-
tranuclear DNA in the synovial fluid and in tophous material.
Conclusions: We conclude that the extranuclear DNA has been ejected by the 
neutrophiles in order to trap the inflammation inducing crystals. A similar 
mechanism is employed by neutrophiles in the defense against massive bacte-
rial or fungal infection, where the extranuclear DNA helps for immobiliza-
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tion and inactivation of pathogeneic microoragnisms.Further investigations 
are required to elucidate whether the extranuclear DNA is ameliorating or 
precipitating inflammation and pathology in gout.

Fr-083 
ED-B fibronectin: A marker of neoangiogenesis as an immunothera-
peutic target
H. Dürkop1, S. Sauer1, P.A. Erba2, M. Petrini3, A. Menrad4, L. Giovannoni5, C. 
Grana6, B. Hirsch1, L. Zardi7, G. Paganelli6, G. Mariani2, D. Neri8, H.D. Menssen4

1�CBF-Pathology, Charité, Berlin, Germany
2�University of Pisa Medical School, Pisa, Italy
4�Bayer-Schering AG, Cologne, Germany
5�Philogen SpA, Siena, Italy
6�European Institute of Oncology, Milan, Italy
7�Centro Biotechnologie Avanzate, Genova, Italy
8�Swiss Federal Institute of Technology, ETH Zurich, Switzerland

Aims: Current treatment of malignancies often involves large doses of rather 
unspecific drugs, frequently resulting in severe adverse events. Thus, modern 
clinical cancer research focuses on compounds able to discriminate between 
malignant and normal tissues.
Methods: The extra-domain B of fibronectin (ED-B FN) is extracellularly ex-
pressed around newly formed blood vessels in neoplasms but not in normal 
mature tissues. We developed a modified immunohistologic technique for 
the detection of this epitope and performed a first phase 1 study with 2 pa-
tients with relapsed classical Hodgkin lymphoma using an anti-ED-B-131I.
Results: We show high amounts of perivascular ED-B FN in biopsies of more 
than 300 patients with Hodgkin, Non-Hodgkin lymphoma, and myeloprolif-
erative neoplasms. ED-B FN expression was nearly absent in normal lymph 
nodes and bone marrow biopsies. The extent of vascular ED-B FN expression 
in neoplasias was positively correlated with grade of malignancy. Both pa-
tients showed a sustained partial response after application of a anti-ED-B 
FN-radioimmunotherapy.The reagent revealed no toxicity.
Conclusions: ED-B FN is a promising target structure for the immunotherapy 
of haematologic malignancies.

Poster: Orthop������������������ ä����������������� dische Pathologie

Fr-084 
Overexpression of the drug resistance-associated protein metallo-
thionein does not correlate with isolated limb perfusion treatment 
of sarcomas
F. Grabellus, S.-Y. Sheu, G. Taeger1, K.W. Schmid
Institut f�������������������������������������������������������������     ü������������������������������������������������������������     r Pathologie und Neuropathologie, Universit����������������� ä���������������� tsklinikum Essen
1�Klinik f����������������������������������������������   ü���������������������������������������������   r Unfallchirurgie, Universit����������������� ä���������������� tsklinikum Essen

Aims: Hyperthermic isolated limb perfusion with tumor necrosis factor alpha 
(TNF-α) and melphalan (HILP-TM) achieves high response rates in non-re-
sectable sarcomas. Melphalan resistance was previously reported to be 
strongly associated with overexpression of metallothioneins (MTs). MTs are 
ubiquitous proteins with a high affinity for heavy metal ions. The objective of 
this patient-based study was to investigate the influence of MT expression on 
tumor responses in a larger series of HILP-TMtreated soft tissue (STS) and 
bone sarcomas (BS).
Methods:� In primary biopsies of 41 HILP-TM-treated sarcomas (37 STS and 4 
BS), MT expression was assessed by an immunoreactive score (MT-IRS). We 
studied the association of MT-IRS between histological regression (responder 
>90%, or non-responder ≤90% regression), tumor proliferation, and other 
clinico-pathological parameters.
Results: MT expression was found in 70.7% (N=29) of tumors (high 12.2%, 
moderate 19.5%, and low 39.0%). After HILP-TM, 20 cases (48.8%) were cat-
egorized as “responders” and 21 (51.2%) as “non-responders”. Six “responders” 
(14.6%) presented with complete regression. MT expression positively corre-
lated with tumor proliferation but not with HILP-TM.

Conclusions: HILP-TM showed a histologically favorable response in a high 
rate of advanced limb sarcomas. Although MT overexpression was observed 
in this cohort of sarcomas, the immunohistochemical MT status was not pre-
dictive of the tumor response after HILP-TM treatment.

Fr-085 
DNA ploidy and core classification of Angiosarcoma
Christina Nitz1, Iver Petersen1

1�Institute of Pathology, Universitätsklinikum Jena

Aims:� Angiosarcoma is a highly malignant neoplasm originating from blood 
or lymphatic vessels. As a relatively rare tumor representing about 1% of soft 
tissue tumors it is not well characterized. We wanted to explore the DNA 
ploidy in correlation to morphological parameters as well as chromosomal 
alterations.
Methods: Angiosarcoma cases were retrieved from the files of the Jena soft 
tissue tumor reference center. The cases were reviewed morphologically ac-
cording to core classification analyzing in particular the size of tumor nuclei 
and mitoses. A subset of cases were analyzed by static DNA cytometry. In 
addition database searches (PubMed, Mitelman database) were performed to 
identify chromosomal aberrations.
Results: In total, more than 200 angiosarcomas were identified. Of these, 50 
cases were analysed by DNA cytometry and the core classification. In addi-
tion, a tissue microarray of 138 cases was generated. The morphological analy-
sis and the DNA measurements indicated that angiosarcoma can be devided 
into two subgroups. One is harbouring a near diploid DNA content while the 
other is aneuploid, meaning hypodiploid or clearly hyperdiploid. This corre-
lated with differences in the nuclear sizes showing tumors with predominant-
ly small nuclei versus tumors with medium and/or large nuclei. There is a 
considerable variability in DNA content and nuclear size correlating with the 
fact that angiosarcomas harbour complex karyotypes.
Conclusions: Our data indicate that angiosarcomas can be further subdivided 
by morphological and DNA parameters. The impact for patient survival still 
needs to be determined. In addition, we will search for specific biomarker 
with potential relevance for tumor diagnosis and therapy.

Fr-086 
Characterisation of epitheloid haemangioendothelioma with a new 
Interphase-FISH-Test
Cornelius W�����ö����lfel1, Thomas Liehr2, Anja Weise2, Iver Petersen1

1�Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Jena
2�Institut f��������������������������������������    ü�������������������������������������    r Humangenetik und Anthropologie, UKJ

Aims: Epitheloid haemangioendothelioma (EHE) are rare vascular tumours 
whose dignity, clinical course and histological appearance lies between be-
nign vascular tumours (haemangioma) and malignant angiosarcoma. By cy-
togenetic analysis two cases of EHE were found to harbour a balanced trans-
location t(1;3)(p36.3;q25) suggesting a characteristic chromosomal 
rearrangement as cause for the development of EHE. In this study 15 cases of 
EHE were investigated by interphase-FISH directed against this transloca-
tion.
Methods: FISH was done on extracted nuclei and on thin tissue sections. Nu-
clei were extracted from formalin-fixed and in paraffin-embedded tumour-
material. Suitable FISH probes, located at the 1p and 3q breakpoint region, 
were identified based on database search, ordered from the CHORI BAC re-
pository and processed by plasmid-isolation and DOP-PCR. Probe labelling 
was performed by direct nick translation. Subsequently, FISH with 3 minutes 
of microwave treatment was done. Slides were evaluated by fluorescence mi-
croscopy.
Results: 5 cases could be successfully analyzed which harboured a chromo-
somal break in the 1p36.6 region supporting the observation that the 
t(1;3)(p36.3;q25) translocation is present in primary EHE. The break apart sig-
nals were present in diploid nuclei; less frequently also in tetraploid nuclei. In 
the latter the translocation was present twice.
Conclusions: We could confirm that EHE is characterized by a recurrent 
chromosomal translocation. With further optimisation, our interphase-FISH 
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approach should be suitable for pathological routine diagnosis. In addition 
for the simplification of the protocol and an easier detection of signals a better 
characterisation of the breakpoint is needed. Additional studies need to be 
performed to identify the genes involved in this translocation and the corre-
sponding molecular mechanisms leading to the EHE tumor development.

Fr-087 
Pigmented villonodular synovitis (PVNS) - like changes in peripro-
thetic membranes
S. S����������������  ö���������������  der, C. Sch����ö���rle1, A. Hartmann, T. Aigner2, A. Agaimy
Pathologisches Institut, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Orthop������������������������������������������   ä�����������������������������������������   dische Klinik Rummelsberg, Schwarzenbruck
2�Institut f������������������������������   ü�����������������������������   r Pathologie, Klinikum Coburg

Aims: PVNS is a tumour-like mesenchymal lesion of uncertain histogenesis 
that may occur at both intra-articular and extra-articular sites. In this study, 
we describe the occurrence of PVNS-like lesions in the neosynovia following 
total endoprothesis (TEP).
Methods: Periprothetic membrane specimens from patients undergoing re-
placement of their knee TEP were paraffin embedded, sectioned and hema-
toxylin-eosin stained. For evaluation of iron deposits the classic Prussian blue 
reaction was used.
Results: The neosynovia displayed a broad spectrum of alterations. In several 
periprothetic membranes we found histological lesions showing some fea-
tures of PVNS. In some cases the histology closely resembled PVNS with 
marked villous hyperplasia, fibrosis, iron deposits and a mixed cellular infil-
trate composed of mononuclear cells, fibroblasts, foam histiocytes and multi-
nucleated giant cells with varying hemosiderin deposits.
Conclusions: PVNS- like lesion found in the neosynovia of periprothetic 
membranes represent an exuberant fibrohistiocytic reaction. Their develop-
ment might be governed by the same pathological principle responsible for 
the classical PVNS in synovial membranes, probably involving chronic in-
flammatory/ irritation-induced synovial hyperplasia. These findings might 
provide an additional clue for the understanding of the pathological mecha-
nism of classical PVNS.

Fr-088 
Detection of minimal infection in synovial fluid of patients with 
arthritis and prosthesis loosening
J. Kriegsmann1,2, N. Arens1, R.P.H. Schmitz3, M. Lehmann3, S. Bertz2, M.Otto1,2

1�Molekularpathologie Trier
2�ZHZMD Trier
3�SIRS Lab Jena

Aims: Minimal infections in synovial membranes can be diagnosed using 
standardized morphological criteria. On one hand culturing synovial fluid 
provides a high rate of false negative results, on the other hand the disadvan-
tage of molecular analysis was until now a high amount of false positive re-
sults.
Methods: We have adapted a commercial sepsis test, validated for whole 
blood, for the use in synovial fluid specimens. The test system detects 40 bac-
terial and fungal species as well as 5 types of resistances against antibiotics. A 
special method of enrichment of bacterial and fungal DNA, which eliminates 
the human background DNA, provides high specificity and sensitivity. Syno-
vial fluids of 29 patients with degenerative joint disease and total joint re-
placement were collected and stored at 4°C and was analysed using the com-
mercial test system (VYOO®, Jena, Germany).
Results: Four of the 29 collected specimens showed bacterial infection. Histo-
logical analysis of synovial membranes confirmed joint infection in those 
cases which were positive with the molecular pathological test system. There 
were no false positive results based on morphological analysis.
Conclusions: Analysis of synovial fluid samples by multiplex-PCR for bacte-
rial and fungal DNA is a reliable, highly sensitive tool for detecting „low level“ 
infections. The major diagnostic problem of false positive results could be 
eliminated by a special adsorption technique, using specific binding of non-
methylated CpG, which improved the sensitivity/specificity of the test.

Poster: Uropathologie

Nephrologie

Fr-089 
Reduced expression of ADAMTS13 in vascular smooth muscle cells 
in benign nephrosclerosis
C.L. Bockmeyer1, V. Forstmeier1, F. Modde1, V. Br�����ö����cker1, M. Schiffer2,  
P.A. Agustian1, C. Grothusen3, O.U. Wenzel4, H.H. Kreipe1, J.U. Becker1

1�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
2�Klinik f������������������������������������������������    ü�����������������������������������������������    r Nephrologie, Medizinische Hochschule Hannover
3�Klinik f������������������������������������������������    ü�����������������������������������������������    r Kardiologie, Medizinische Hochschule Hannover
4�Klinik f������������������������������������������������������    ü�����������������������������������������������������    r Nephrologie, Universit�����������������������������  ä����������������������������  tsklinikum Hamburg Eppendorf

Aims:� Deficiency of the antithrombotic von Willebrand factor cleaving prote-
ase ADAMTS13 is involved in the pathogenesis of thrombotic microangiopa-
thies (TMAs). To examine whether ADAMTS13 may be involved in the 
pathogenesis of hypertensive renal injury its expression was examined in hu-
man kidney samples with and without benign nephrosclerosis.
Methods:� All specimens were examined by immunohistochemistry for the 
presence of ADAMTS13 in preglomerular VSMCs. Intrarenal arterioles of 
normal kidneys (n=5) and patients with benign nephrosclerosis (n=62) were 
scored for hyalinosis, fibrosis and the sum of both defined as benign nephro-
sclerosis score.
Results: Arterial and arteriolar VSMCs revealed a significant inverse correla-
tion between benign nephrosclerosis score and ADAMTSstaining of VSMCs. 
The fibrosis score and ADAMTS13 staining was also significantly inverse cor-
related. There was no significant correlation between hyalinosis score and 
ADAMTS13 staining in VSMCs.
Conclusions: Our study demonstrates a decreased ADAMTS13 staining in 
preglomerular VSMCs in benign nephrosclerosis. ADAMTS13 seems to be a 
marker of contractile differentiation with unclear physiological role of preglo-
merular smooth muscle cells.

Fr-090 
Ultrastructural findings in C4d-positive endothelial cells from ABO-
incompatible renal allografts
Br������������������������������������     ö�����������������������������������     cker V., Pfaffenbach A., Schwarz A.1, Traeder J., Haller H.1, Kreipe H.H., 
Becker J.U.
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
1�Abteilung f�����������������������������������������    ü����������������������������������������    r Nieren- und Hochdruckerkrankungen, MHH

Aims: ABO-incompatible renal allografts (ABO-i) are often C4d positive. The 
significance of this finding is still indetermined. While the ultrastructural fea-
tures of c4d-positive ABO-compatible grafts (ABO-c) have been described, 
the ultrastructural appearance of the peritubular capillary endothelium 
(PTCE) and glomerular endothelium (GE) in ABO-i has not been reported.
Methods: PTCE, GE and underlying basement membranes of 11 biopsies of 
C4d+ ABO-i and 19 biopsies of C4d+ ABO-c with histological signs of hu-
moral rejection (glomerulitis, capillaritis) were investigated by electron mi-
croscopy.
Results: In all analyzed parameters (widening of glomerular subendothelial 
space, endothelial swelling in glomerular and peritubular capillaries (ptc), 
basement membrane lamellation and double contours, loss of glomerular en-
dothelial fenestration) ultrastructural changes were more frequently seen in 
ABO-c. This was statistically significant concerning widening of subendothe-
lial space (53 versus 0%, p<0,05), loss of endothelial fenestration (53 versus 
9%, p<0,05), ptc basement membrane lamellation (47 versus 9%, p<0,05) and 
swelling of ptc endothelial cells (53 versus 0%, p<0,05).
Conclusions: Although complement fixation takes place in both, ultrastruc-
tural alteration of glomerular and capillary endothelium is less severe in 
C4d+ ABO-i compared to ABO-c. This is in accordance with favorable out-
come after ABO-i transplantation and indicates, that C4d positivity alone 
does not implicate endothelial damage.
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Fr-091 
Electron microscopic studies of the role of gadolinium in nephro-
genic systemic fibrosis (NSF) and encapsulating peritoneal sclerosis 
(EPS)
J.A. Schr���������������  ö��������������  der, E. Goffin1, Ch. Weingart2, T. Vogt3, B.K. Kr����ä���mer4

Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Regensburg
1�Dept. of Nephrology, Cliniques Universitaires St Luc, Brussels
2�Klinik f�����������������������������������������������   ü����������������������������������������������   r Nephrologie, Universit���������������������� ä��������������������� tsklinikum Regensburg
3�Klinik f������������������������������������������������   ü�����������������������������������������������   r Dermatologie, Universit���������������������� ä��������������������� tsklinikum Regensburg
4�Klinik Innere Med I, Marien-KH Herne, Universit��������� ä�������� t Bochum

Aims: Since 2000 growing clinical data refer to a very disabling fibrosing dis-
ease, NSF, in a fraction of patients with renal insufficiency exposed to gado-
linium-based (Gd) MR-imaging contrast agents. The pathogenesis of NSF 
and the mechanism by which Gd acts as a trigger remain elusive. EPS is also 
a rare fibrotic process observed in long-term peritoneal dialysis patients. Its 
cause is still unknown; we tested the hypothesis of a Gd implication.
Methods: We performed electron microscopic examinations of skin of NSF 
and of peritoneal membrane samples of EPS patients to search for tissular Gd 
using the very sensitive Electron Spectroscopic Imaging and Electron Energy 
Loss Spectroscopic analysis.
Results: Multiple Gd-aggregates were found in the skin adhering to cell pro-
files and collagen fibers in the dermis forming a perivascular „Gd-deposit 
zone“ of approx. 5 µm width. Iron signal was also present in singular Gd-
positive deposits as well as in adjacent connective tissue in the skin support-
ing the postulated Gd transmetallation hypothesis. Iron was also evidenced in 
the peritoneal samples of the EPS-patients but no Gd signal was found this 
later finding arguing against Gd implication in EPS development.
Conclusions: Our data point to the specific role of gadolinium in NSF but not 
in EPS patients.

Fr-092 
Podocyte expression of ADAMTS13 in renal biopsies with throm-
botic microangiopathy (TMA)
F. Modde1, C.L. Bockmeyer1, V. Forstmeier1, P.A. Agustian1, V. Br�����ö����cker1,  
J. Traeder1, U. Lehmann1, K. Theophile1, H.H. Kreipe1, M. Schiffer2,  
J.U. Becker1

1�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
2�Klinik f������������������������������������������������    ü�����������������������������������������������    r Nephrologie, Medizinische Hochschule Hannover

Aims: DAMTS13 is regarded to function as a critical mediator for develop-
ment of thrombotic microangiopathy (TMA). ADAMTS13 is synthesised in 
renal podocytes and glomerular endothelial cells. Therefore we hypothesised 
that renal TMA correlates with reduced glomerular expression of AD-
AMTS13.
Methods: Formalin fixated paraffin embedded renal biopsies of 22 patients 
with TMA were analyzed and compared to normal renal tissue. Immunohis-
tochemistry for ADAMTS13 was performed to stain podocytes. For mRNA 
analysis glomeruli were lasermicrodissected using MMI laser technique and 
software. Quantitive mRNA analysis was done by TaqMan real time PCR af-
ter cDNA synthesis and preamplification.
Results: ADAMTS13 immunostains of TMA patients showed no reduced vis-
ceral epithelial and glomerular endothelial signal when compared with tissue 
from healthy patients. ADAMTS13 mRNA transcript was not diminished 
compared to normal renal tissue.Podocyte staining patterns and mRNA ex-
pression were independent on thrombus localization or chronic glomerular 
injury with glomerular basement membrane duplication.
Conclusions: Renal TMAs are not associated with locally decreased glomeru-
lar expression of ADAMTS13. Further investigations, ideally in podocyte-
specific ADAMTS13-knockout mice, should address the role of ADAMTS13 
in podocytes.

Fr-093 
Silver enhanced in situ hybridisation detects of BK virus DNA in 
renal biopsies from renal transplant patients
F.R. Fritzsche1, A. Gaspert1, S. Pianca2, T. Fehr2, R. Tubbs3, H. Moch1

1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
2�Klinik f�����������������������������������������   ü����������������������������������������   r Nephrologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
3�Institut f����������������������������������������������     ü���������������������������������������������     r Klinische Pathologie, Cleveland Clinic Ohio

Aims: Polyomavirus type BK (BK virus) nephropathy is a common complica-
tion of renal transplantations associated with high rates of graft loss. We 
evaluated a new silver-enhanced in situ hybridisation (SISH) technique for 
the detection of BK virus in renal transplant kidney specimen.
Methods: The SISH analysis was applied on a Ventana Benchmark platform 
to detect BK virus infections. As a reference test the SV40 immunohisto-
chemistry was used.
Results: The BK virus SISH is highly concordant with conventional chromo-
gen in situ hybridisation. The SISH was positive in all 26 immunohistochem-
ically confirmed cases of BK virus nephropathy.
Conclusions: BK virus SISH is a sensitive tool for the detection of BK virus 
infections in renal transplant patients. From the diagnostic point of view, no 
advantage in comparison to existing tests (SV40/PCR) could be demonstrat-
ed.

Fr-094 
The inflammatory infiltrate: A potential clue to differentiate BK 
nephropathy from T-cell mediated rejection in kidney transplant?
Hui Xu1, M. Buettner1, R. Boehme1, K. Amann1

1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen

Aims: It is notoriously difficult to differentiate T-cell mediated rejection from 
polyoma virus infection in the context of kidney transplantation. Although 
stainings for HLA-DR, C4d and Polyoma virus can sometimes be of great 
assistance, the definite decision may be problematic. Therefore, it was investi-
gated whether the composition of the inflammatory infiltrate, with special 
regard to Treg, can give a hint towards the derivation of the inflammation.
Methods: 18 renal biopsy specimens with immunohisto-chemically proven 
polyoma virus infection were compared with 22 specimens with interstitial 
T-cell mediated rejection. Immunohistochemical stainings with antibodies 
against CD3, CD8, c-maf, FoxP3, CD20 and CD21 were performed to charac-
terize the infiltrate, which was subsequently quantified. Statistical analysis 
was performed.
Results: Comparing the subtypes of lymphoid cells, there was in general a 
predominance of T cells (CD3) over B cells (CD20). Th2 (c-maf) cells usually 
outnumbered cytotoxic T cell (CD8). Treg (FoxP3) were the smallest sub-
group of T cells with only few scattered cells in the infiltrate. No differences 
were observed in the composition of the infiltrates in BK nephropathy com-
pared to T-cell mediated rejection.
Conclusions: The characterization of the inflammatory infiltrate does not 
serve as a discrimination aid to differentiate BK nephropathy from T-cell me-
diated rejection. Independent of the antigen-stimulus the infiltrate is domi-
nated by T cells. The number of Treg is very small and only few scattered cells 
are found.
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Nierenzellkarzinom

Fr-095 
Expression and functional characterization of the BNIP3 protein in 
renal cell carcinomas
S. Macher-G��������ö�������ppinger1,3, K.E. Tagscherer3, N. Wagener2, A. Haferkamp2,  
E. Herpel1, P. Schirmacher1, W. Roth1,3

1�Pathologisches Institut, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Urologische Universit��������������������� ä�������������������� tsklinik, Heidelberg
3�Deutsches Krebsforschungszentrum, Heidelberg

Aims: BNIP3 (Bcl-2/adenovirus E1B 19 kDa-interacting protein 3) is a BH3-
only protein that regulates apoptosis and autophagy. �����������������������    BNIP3 plays also an im-
portant role in hypoxia-induced cell response and is regulated by HIF1. Here, 
we studied a possible association of BNIP3 expression and the prognosis of 
patients with renal cell carcinomas (RCCs) and examined the functional rel-
evance of BNIP3 in the regulation of cell survival and apoptosis of renal car-
cinoma cells.
Methods: BNIP3 expression was examined by immunohistochemistry using 
a tissue microarray with RCC tumor tissue samples of 838 patients. The func-
tional effects of BNIP3 in renal carcinoma cells were investigated by Western 
blot, apoptosis and cytotoxicity assays, immunofluorescence, transfections 
and siRNA-mediated gene knockdown.
Results:� The expression levels and subcellular localization of BNIP3 showed a 
great variability in RCCs. High cytoplasmatic BNIP3 expression was associ-
ated with high grade RCCs (p<0.001) and regional lymph node metastasis 
(p=0.02). BNIP3 expression correlated negatively with disease specific survial 
(p<0.001). Multivariate Cox regression analysis retained BNIP3 expression as 
an independent prognostic factor in patients without distant metastasis 
(p=0.004).
Conclusions: BNIP3 regulates cell survival in RCCs and its expression is a 
powerful independent prognostic marker in patients with RCCs.

Fr-096 
Aberrations of DNA-copy number and expression of PARK2 and 
PACRG in cc-RCC: correlation with clinico-pathological parameters 
and prognosis
M.I. Toma1*, D. Wuttig2*, S. Kaiser2, S. Füssel2, T. Weber2, M.O. Grimm2,  
M.P. Wirth2, G.B. Baretton1

1�Institut für Pathologie, Universitätsklinikum Carl Gustav Carus, Dresden
2�Klinik und Poliklinik für Urologie, Universitätsklinikum Carl Gustav Carus, 
Dresden

*Both authors contributed equally to this study

Aims: The present study correlates PARK2 and PACRG expression with copy 
number abnormalities, clinico-pathological parameters and survival in cc-
RCC.
Methods: RNA and DNA were isolated from fresh-frozen primary ccRCC 
samples and corresponding non-malignant tissues from 100 patients (59 
male, 41 female, median age 63 years). Follow-up data were available for 80 
patients. mRNA expression and copy number analyses were performed by 
quantitative PCR on the LightCycler 480 (Roche) using gene-specific Taq-
Man gene expression and copy number assays Relative quantification was 
performed by the deltadeltaCT method using non-malignant tissue (mRNA 
expression) or lymphocyte DNA of healthy donors (copy number; n=20) as 
reference. Statistical analysis was done by SPSS 17 for Windows.
Results: Eighty patients had an organ-confined, 20 a non-organ-confined tu-
mor. Five patients showed a G1, 76 a G2 and 19 a G3 tumor. PACRG was sig-
nificantly down-regulated in ccRCC compared to corresponding normal 
kidney tissue (p <0.001). A lower expression was found in 92 tumours, where-
by 66 cases showed a complete loss of PACRG expression. PACRG expression 
was reduced in higher tumor stages (I/II vs. III/IV, p=0.046), and in metasta-
sized tumors (p=0.012). A complete loss of PACRG expression was associated 
with a significantly shorter disease-free survival (p=0.046). A down-regula-
tion of PARK2 was demonstrated in 57% of cc-RCC (p<0.001), in 13 cases 
with a complete loss of PARK2 expression. A reduced PARK2 expression was 

associated with higher tumor stage (p=0.034), grade (p=0.004) and meta-
static spread (p=0.02). DNA copy number analysis showed losses of PACRG 
in 47% of cases, but the down-regulation of PACRG is not always associated 
with low PACRG DNA copy number.
Conclusions: Loss of PACRG and PARK2 are common events in cc-RCC and 
are associated with aggressive disease. PACRG and PARK2 might represent 
tumor suppressors in ccRCC and their loss is involved in tumor progression 
as it has been reported for a few other tumor entities.

Fr-097 
Expression of the forkhead transcription factor FOXP1 is associ-
ated with tumor grade and Ki67 expression in clear cell renal cell 
carcinoma
M.I. Toma1, T. Weber2, M. Meinhardt1, S. Zastrow2, M.-O. Grimm2, S. F�����ü����ssel2, 
B.l. Wiedemann3, M.P. Wirth2, G.B. Baretton1

1�Institute of Pathology, Technical University of Dresden
2�Department of Urology, Technical University of Dresden
3�Institute of Medical Informatics and Biometry, Technical University of 
Dresden

Aims:� The aim of this study was to prove the expression of FOXP1 in clear cell 
renal cell carcinoma and to correlate the FOXP1 expression with clinical and 
pathological features.
Methods: 129 cases of clear cell renal cell carcinomas treated by radical ne-
phrectomy between 1993 and 2000 with known follow-up were included in 
the study. Tissue microarrays from malignant and corresponding non malig-
nant formalin fixed, paraffin-embedded archive material were constructed. 
Immunohistochemical FOXP1 expression was assessed semiquantitatively 
and correlated with disease specific-, overall -, and recurrence free survival 
and Ki67 expression.
Results: Disease specific survival of the patients with clear cell renal cell car-
cinomas correlated with tumor grading (p<0.05). Cases with lymph node 
metastasis showed a significant shorter overall and disease specific survival 
than cases without lymph node metastasis (p<0.05). Short recurrence free 
survival correlated with increasing tumor stage and grade and with lymph 
node metastasis (p<0.05). Tumor tissues showed loss of FOXP1 expression or 
low FOXP1 expression in 69 cases (53.4%). Expression of FOXP1 correlated 
negatively with tumor grading (p=0.02), but not with tumor stage or lymph 
node metastasis. Significant positive correlation was shown for Ki67 expres-
sion and tumor grade, stage and lymph node metastasis (p<0.05). The overall 
survival as well as disease specific survival correlated with Ki67 status 
(p<0.05). The Spearman-Rho correlation showed that FOXP1 expression 
negatively correlates with Ki67 expression in clear cell renal cell carcinomas 
(p=0.036).
Conclusions: Survival of patients with clear cell renal cell carcinomas is influ-
enced by tumor grade and lymph node metastasis, as well as by tumor prolif-
eration. FOXP1 transcription factor seems to play an important role in loss of 
differentiation of clear cell renal cell carcinomas and its expression correlates 
with proliferation of the tumor cells.

Fr-098 
Mining tissue microarray data to unhide combinations of biomarker 
expression patterns that improve intermediate staging and grading 
of clear cell renal cell cancer (ccRCC)
M. Beleut1, C. Dahinden2, P. Wild, B. Ingold, M. Montani, G. Kristiansen,  
P. Bühlmann, H. Moch1, P. Schraml1

1��University Hospital Zurich, Institute of Surgical Pathology, Zurich
2�Seminar for Statistics, ETH Zurich, Zurich

Aims:� The progression risk of ccRCC is difficult to predict particularly for 
tumors with organ-confined stage and intermediate differentiation grade. 
Applying appropriate mathematical models for comprehensive analyses of 
molecular pathways deregulated in ccRCC may improve prognosis.
Results: Patients with pT2 and pT3 tumors that were p27 and CAIX positive 
had a better outcome than those with all remaining marker combinations. A 
prolonged survival among patients with intermediate grade correlated with 
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p27 and PTEN expression, as well as with inactive ribosomal protein S6. Only 
a weak conditional dependence existed between the expression of p27, PTEN, 
CAIX and p-S6 suggesting that the dysregulation of several independent 
pathways are crucial for tumor progression
Methods: Using tissue microarrays, expression patterns of 15 different pro-
teins were evaluated in over 800 ccRCC patients to analyze pathways reported 
to be physiologically controlled by the tumor suppressors pVHL and PTEN. 
recursive bootstrap elimination and graphical log-linear modeling were ap-
plied to analyze the TMA data.
Conclusions: The use of recursive bootstrap elimination and graphical log-
linear modeling for comprehensive TMA data analysis allows the unraveling 
of complex molecular contexts.

Fr-099 
Comparison of P-AKT EXPression in renal cell carcinomas and their 
metastasis
M. Hager1, H. Haufe1, C. Kolbitsch2

1��Department of Pathology, Paracelsus Medical University (PMU), Salzburg, 
Austria

2�Department of Anaesthesiology and Intensive Care Medicine, Innsbruck 
Medical University (MUI), Austria

Aims: In advanced and metastatic renal cell carcinoma a significant resistance 
to chemo- and radiotherapy was previously shown. For these patients novel 
and partly still experimental therapeutic concepts focus on the use of various 
inhibitors of the PI3 K/ p-AKT/ mTOR. Associations between overexpression 
of p-AKT and sensitivity to inhibitors of mTOR (e.g. temsirolimus) were pre-
viously found in different tumours. The present study evaluated expression of 
p-AKT in primary renal cell carcinomas and their metastasis.
Methods: P-AKT expression was immunhistochemically analyzed in a tissue 
microarray from renal cell carcinoma (n=45), their metastasis (first onset 
n=45, second onset n=5), and adjacent tumour-negative renal tissue (n=45).
Results: P-AKT was overexpressed in 53.3% (n=24) and 71.1% (n=32) of pri-
mary tumours and metastasis compared with normal renal parenchyma. In 
60% of patients concordant p-AKT expression was shown between primary 
tumour and first onset metastasis. Second onset of metastasis showed p-AKT 
overexpression in 60% compared with matched first onset metastasis, show-
ing overexpression of p-AKT in 40%.
Conclusion: Overexpression of p-AKT was more often demonstrated in me-
tastasis than in primary RCC. Comparison of p-AKT expression in primary 
RCC and first onset metastasis showed discordance in 40%. Hypothezing that 
not only the p-AKT overexpression of the primary tumour but also the p-
AKT status of metastasis would be a predictive marker for tumour response 
to mTOR inhibitors, evaluation of metastatic tissue would be of great inter-
est.

Fr-100 
p53 isoforms in clear cell renal cell carcinomas
S. Heikaus1, L. van den Berg2, A.D. Segun1, N. Blasberg1, E. Grinstein3,  
H.E. Gabbert1, C. Mahotka1

1�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum D���������ü��������sseldorf
2�Institut f�����������������������������������������   ü����������������������������������������   r Pathologie, Universit����������������� ä���������������� tsklinikum Essen
3�Institut f���������������������������������������������������������     ü��������������������������������������������������������     r Kinderonkologie, H������������������������������������   ä�����������������������������������   matologie und klinische Onkologie, 
Universit���������������������� ä��������������������� tsklinikum D���������ü��������sseldorf

Aims: Renal cell carcinomas (RCCs) exhibit a marked resistance towards con-
ventional chemotherapy, which is – at least in part – due to functional sup-
pression of p53. The responsible inhibitory mechanisms, however, have not 
been completely understood yet and differential expression of p53 isoforms, 
which can influence the transcriptional activity of p53, might participate in 
this inhibition. Therefore, the aim of our study was to elucidate the relevance 
of differential p53 isoform expression for carcinogenesis, progression and 
therapy-resistance of RCCs.
Methods: Semiquantitative „Realtime PCR“, Western Blot and caspase-as-
says.

Results: RCCs revealed a shift towards a more p53 activating isoform expres-
sion pattern during tumour initiation and progression, in vivo. In vitro, two 
cell lines exhibiting a similar sensitivity towards Topotecan-induced cell 
death revealed a similar induction of p53 target genes by Topotecan but dif-
fered in the extend of Topotecan-induced apoptosis. Furthermore, they 
strongly differed in their basal expression patterns of the p53 isoforms as well 
as in the differential regulation of p53 isoform expression upon Topotecan-
treatment.
Conclusions: p53 isoform expression and regulation seems to be neither re-
sponsible for induction and progression of RCCs in vivo, nor for regulation of 
p53 gene expression, sensitivity towards chemotherapy and induction of 
apoptosis in vitro.

Peniskarzinom

Fr-101 
c-met and HGF-α possible therapeutic targets in squamous cell 
carcinoma of the penis ?
Stefan Wagner1, Andreas Gonsior2, Jens-Uwe Stolzenburg2, Lars-Christian 
Horn1

1�Institut f�����������������������������������������������     ü����������������������������������������������     r Pathologie, Arbeitsgruppe Mamma-, Gyn������� ä������ ko- & 
Perinatalpathologie, Universiti���������� ä��������� t Leipzig

2�Klinik und Poliklinik f��������������������������������   ü�������������������������������   r Urologie, Universit���������� ä��������� t Leipzig

Aims: Der hepatocyte growth factor (HGF; scatter factor) und sein rezeptor 
c-met sind bei malignen Tumoren eingebunden in die Zellproliferation, de-
ren Motilit������������������������������������������������������������      ä�����������������������������������������������������������      t, die Angiogenese und das peritumorale Stromaremodelling. 
Rezente Untersuchungen ergaben zudem die M������������������������������   ö�����������������������������   glichkeit der gezielten Inhi-
bition des c-met/HGF-Systems (Tosche & J��������������������������������    ä�������������������������������    nne 2008). Ziel dieser Untersu-
chung war die Evaluierung der HGF/c-met Expression beim Peniskarzinom.
Methods: 34 Peniskarzinom-F�������������������������������������������       ä������������������������������������������       lle der Tumor-Stadien I und III wurden im-
munhistochemisch mit einem polyklonalen anti-c-met und anti-HGF Anti-
k������������������������������������������������������������������������      ö�����������������������������������������������������������������������      rper untersucht. Die zytoplasmatische F��������������������������������  ä�������������������������������  rbereaktion wurde semiquantita-
tiv evaluiert.
Results: Unter Verwendung eines in der Literatur etablierten cut-off Wertes 
von 33% (Furukawa et al. 1995) zeigten 73,5% (25/34) aller Penis-Ca eine c-
met- und 72,7% (24/33) eine HGF-Expression.
Conclusions: M�����������������������������������������������������������      ö����������������������������������������������������������      glicherweise kann anhand dieses Expressionsmusters wie es 
in �����������������������������������������������������������������������         ä����������������������������������������������������������������������         hnlicher Weise beim Cervix-Ca zu finden ist, auch eine Therapieempfeh-
lung gestaltet werden. Wie bereits im Cervix-Ca gezeigt, korreliert eine c-
met-��������������������������������������������������������������������     Ü�������������������������������������������������������������������     berexpression mit einer erh����������������������������������������  ö���������������������������������������  hten Rezidivwahrscheinlichkeit (Baykal 
et 2003). Somit k�����������������������������������������������������������       ö����������������������������������������������������������       nnte eine gezielte therapeutische Intervention in Form ei-
ner Inhibierung der c-met-Aktivit��������������������������������������      ä�������������������������������������      t (z.B. durch AMG102 oder L2G7) bzw. 
seines Liganden HGF-������������������������������������������������������        α�����������������������������������������������������         bzw. eine Inhibition der MET kinase Aktivit��������� ä�������� t (z.B. 
durch PHA-665752 and SU11274) die Progression des Penis-Ca verhindern 
und damit eine radikale chirurgische Intervention dem Patienten erspart 
bleiben.

Fr-102 
Leimyosarcoma of the penis
A. H���ö��hn1, A. Gonsior2, J.-U. Stolzenburg2, L-C. ����Horn1

1�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Leipzig
2�Klinik und Poliklinik f�����������������������������������������   ü����������������������������������������   r Urologie, Universit������������������� ä������������������ tsklinikum Leipzig

Aims: Less than 5% of penile malignancies are sarcomas. Primary leiomyosar-
coma is the second most common sarcoma of the penis following Kaposi 
sarcoma. Deep- seated, large (>5 cm) leiomyosarcomas have a poor prognosis 
because of their tendency for widespread metastases.
Methods and Results: A 44 year old male patient presented with pain, dysuria 
and swelling of the glans penis within two months. Intraoperative frozen sec-
tion examination revealed a malignant soft tissue tumor, so total penectomy 
was performed. The resection specimen represented a����������������������     ���������������������   grey- white, pale tu-
mor of 6.4 cm, located in corpus spongiosum et cavernosum with involve-
ment of the glans penis. The resection margins were free of tumor. Immuno-
histochemistry showed positivity of the tumor cells for vimentin, desmin and 
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smooth muscle actin and negativity for keratin. One week after diagnosis a 
CT-scan showed multiple pulmonal and hepatic metastatic deposits. Chemo-
therapy was performed. The patient died 4 months after surgical treatment.
Conclusions:� The most common differential diagnosis of leimyosarcomas of 
the penis includes sarcomatoid carcinoma and Kaposi sarcoma. Primary leio-
myosarcomas arising in the penis are very rare with about 40 reported cases. 
Surgery remains the mainstay of treatment. The best morphologic predictors 
for outcome are tumor depth and size of the lesion.

Harnblasenkarzinom

Fr-103 
Epithelial mesenchymal transition (EMT) in urothelial carcinoma 
of the urinary bladder (UBC) in vitro relation to oncofetal matrix 
remodelling
P. Richter, J. Brandt1, M. Franz2, K. Junker3, M. Gajda, D. Neri4, H. Kosmehl5,  
A. Berndt
Institute of Pathology, University Hospital Jena, Germany
1�Institute of Pharmacology and Toxicology, University Hospital Jena, 
Germany

2�Dept. of Internal Medicine I, University Hospital Jena, Germany
3�Dept. Urology, University Hospital Jena, Germany
4�Institute of Pharmaceutical Sciences, ETH, Zurich, Switzerland
5�Institute of Pathology, HELIOS-Klinikum Erfurt, Germany

Aims: Invasion requires changes in carcinoma cell phenotype and matrix mi-
croenvironment enabling migration with EMT as a key step. The study was 
aimed at elucidating the role of different growth factors for EMT of UBC cells 
in vitro and its influence on oncofetal matrix synthesis and adhesion.
Methods: RT112 cells were used for in vitro stimulation with TGFβ1, EGF, 
FGFacidic and HGF. mRNA expression of E-cadherin, Vimentin, N-Cad-
herin, snail, and oncofetal fibronectin (oncFn) and tenascin-C (oncTn) vari-
ants was assessed by rtRT-PCR. Adhesion to matrix proteins was analysed 
using multi substrate arrays. OncFn and oncTn proteins were analyse by im-
munfluorescence in RT112 and T24 xenografts.
Results: Among the growth factors tested only TGFß1 induces EMT in RT112 
indicated by an increase in snail, Vimentin and N-Cadherin and a general 
decrease in adhesivenes to several matrix proteins. This is accompanied by an 
increase in oncFn and oncTn-C mRNA. T24 xenografts (mesenchymal phe-
notype) show an enhanced deposition of oncFn and oncTn-C in comparison 
to RT112 xenografts (epithelial phenotype).
Conclusions: In UBC, TGFβ1 can induce EMT implicating a crucial role of 
tumor-stroma cross talk in this process. EMT leads to an upregulation of em-
bryonal matrix proteins which are important for migration, angiogenesis, 
and myofibroblast development as key events in carcinoma progression.

Fr-104 
Decreased RECK and increased EMMPRIN expression in urothelial 
carcinoma of the bladder are associated with tumour aggressive-
ness
D. Wittschieber1, A. Stenzinger1, A. Rabien2, K. Jung2, M. Dietel1,  
A. Erbersdobler1

1�Institut f���������������������������������������������������������������      ü��������������������������������������������������������������      r Pathologie, Charit������������������������������������������    é�����������������������������������������     Universit�������������������������������   ä������������������������������   tsmedizin Berlin, Campus Mitte
2�Forschungsabteilung der Klinik f�����������������������������������������   ü����������������������������������������   r Urologie, Charit���������������������� é���������������������  Universit�����������ä����������tsmedizin 
Berlin, Campus Mitte

Aims: Decreased expression of the reversion-inducing cysteine-rich protein 
with Kazal motifs (RECK) a downregulator of the matrix metalloproteinases 
MMP-2, MMP-9 and MMP-14 was recently shown for several tumours. Be-
sides prostate cancer, however, there is only little known about RECK in uro-
logical cancers. Hence, this study aimed at investigating the expression of 
RECK and its opponent the MMP activator EMMPRIN in the urothelial car-
cinoma of the bladder.
Methods: Expression analysis of 70 human urothelial carcinomas from TUR-
B and cystectomy specimens was performed using immunohistochemistry 

against RECK, EMMPRN, MMP-2, MMP-9 and MMP-14. Correlations with 
pT stage and tumour grade were analyzed.
Results: Consistent with findings in other cancer types, RECK expression is 
decreased in invasive and high grade urothelial carcinomas whereas 
EMMPRIN is shown to be upregulated in those tumours. No correlation 
could be established regarding the MMPs investigated.
Conclusions: Decreased RECK and increased EMMPRIN expression is asso-
ciated with more aggressive urothelial carcinomas, therefore further studies 
are warranted to shed light on the role of RECK and EMMPRIN in the origin 
and progression of urothelial carcinomas.

Fr-105 
No FGFR3 mutations in normal urothelium of bladder cancer pa-
tients with urothelial carcinoma with activating FGFR3 mutations
S. Bertz1, W. Otto2, S. Denzinger2, A. Gaumann3, P.J. Wild4, R.Stöhr1,  

A. Hartmann1

1�Dept. of Pathology, University Hospital Erlangen, Germany
2�Dept. of Urology, University of Regensburg, Germany
3�Dept. of Pathology, University of Regensburg, Germany
4�ETH, Zurich, Switzerland

Aims: Frequent activating FGFR3 mutations have been shown to be frequent 
in papillary non-invasive bladder tumors and flat urothelial hyperplasia and 
are suggested to be one of the earliest molecular changes in bladder tumori-
genesis. These mutations are associated with a favourable clinical outcome. 
The aim of the present study was to analyze the incidence of FGFR3 muta-
tions in normal urothelium in patients with bladder cancer.
Methods: FGFR3-mutation analysis was performed on 64 samples of unsus-
picious urothelium from 53 patients (38 with FGFR3-mutated bladder tu-
mors, 15 without any urothelial malignancy) by SNaPshot analysis.
Results: All samples showed a wildtype sequence for FGFR3. No mutations 
were detected, neither in the control group nor in the bladder cancer group.
Conclusions: FGFR3 mutations cannot be proved as the earliest events in 
bladder carcinogenesis and are associated with hyperproliferative lesions like 
flat urothelial hyperplasia and urothelial papillomas. To date chromosome 9 
deletions and possibly epigenetic changes with promoter hypermethylation 
of several genes remain the earliest detectable alterations in bladder cancer 
development.

Fr-106 
M-FISH (UroVysion) in the urologic outpatient practice: a pro-
spective follow-up-study of non-muscle-invasive bladder cancer 
(NMIBC)
J. Giedl, H-M. Fritsche1, W. Dietmaier2, E. Bach3, S. Denzinger1, W. Otto1,  
W.F. Wieland1, M. Burger1, A. Hartmann
Patholog. Inst., Universit����������� ä���������� t Erlangen
1�Klinik f�����������������������������   ü����������������������������   r Urologie, Univ. Regensburg
2�Institut f�������������������������������   ü������������������������������   r Pathologie, Univ. ����������Regensburg
3�Praxis f���������������������  ü��������������������  r Urologie, Moosburg

Aims: The diagnostic benefit of UroVysion (UV) test (M-FISH) in the follow-
up of patients with NMIBC is unclear. The aim was to assess the value of UV 
on follow-up of patients with high-grade urothelial bladder cancer (UCB) in 
an outpatient setting.
Methods: 25 unselected patients with a history of high-grade UCB were pro-
spectively followed in 185 events by cystoscopy, cytology and UV by a single 
centre. TUR-B was performed if cystoscopy was suspect. Sensitivities and 
specificities, positive and negative predictive values for recurrence were cal-
culated.
Results: Sensitivities and specificities were 84% and 88% for cytology and 96% 
and 86% for UV. Taking into account the anticipatory positive test results 
sensitivity and specificity for standard follow-up scheme consisting of com-
bined cystoscopy and cytology showed 78.4% and 83.1%. UV yielded 94.6% 
and 92.6%. 92.3% of patients with a history of previous CIS, negative cystos-
copy and a positive UV finding developed CIS recurrence within 5 months.
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Conclusions: The value of UV seems to be limited in NMIBC, but it may be a 
worthwhile approach in patients with previous CIS, high risk for CIS or pre-
vious unequivocal cytology suspicious for CIS, especially during or shortly 
after instillation therapy. Tighter follow-up or photodynamic assessment 
should be considered in positive UV and concomitant negative cystoscopy 
and cytology results in surveillance of patients with a history of high-grade 
NMBIC.

Fr-107 
c-met and HGF-α in muscle invasive and local advanced bladder 
cancer a therapeutic target ?
Melanie Mecke1, Stefan Wagner1, Tilo Schwalenberg2, Jens-Uwe 
Stolzenburg2, Lars-Christian Horn1

1�Institut f������������������������������������������������������������     ü�����������������������������������������������������������     r Pathologie, Arbeitsgruppe Gyn����������������������������  ä���������������������������  ko- & Perinatalpathologie, 
Universiti���������� ä��������� t Leipzig

2�Klinik und Poliklinik f�������������������������������   ü������������������������������   r Urologie Universit���������� ä��������� t Leipzig

Fragestellung: Der hepatocyte growth factor (HGF; scatter factor) und sein 
rezeptor c-met sind bei malignen Tumoren eingebunden in die Zellprolifera-
tion, deren Motilit�������������������������������������������������������      ä������������������������������������������������������      t, die Angiogenese und das peritumorale Stromaremodel-
ling. Rezente Untersuchungen ergaben zudem die M�������������������������  ö������������������������  glichkeit der gezielten 
Inhibition des c-met/HGF-Systems (Tosche & J�����������������������������   ä����������������������������   nne 2008).Ziel dieser Unter-
suchung war die Evaluierung der HGF/c-met Expression beim muskelinva-
siven, papill�����������������������������������������    ä����������������������������������������    ren Urothelkarzinom der Harnblase (HCA).
Methodik: 103 HCA der Stadien pT pT2a bis pT4b wurden immunhistoche-
misch mit einem polyklonalen anti-c-met und anti-HGF Antik������������ ö����������� rper unter-
sucht. Die zytoplasmatische F���������������������������������������������   ä��������������������������������������������   rbereaktion wurde semiquantitativ evaluiert.
Ergebnisse: Unter Verwendung eines in der Literatur etablierten cut-off Wer-
tes von 33% (Furukawa et al. 1995) zeigten 78,6% aller HCA eine c-met- und 
99% eine HGF-Expression.
Schlussfolgerung: M�����������������������������������������������������      ö����������������������������������������������������      glicherweise spielt das HGF/c-met System eine Rolle 
bei der malignen Progression des HCA. Die Majorit������������������������   ä�����������������������   t der untersuchten HCA 
zeigt eine c-met-����������������������������������������������������������      Ü���������������������������������������������������������      berexpression. Somit k�����������������������������������    ö����������������������������������    nnten muskelinvasive bzw. �������� ö�������  lokal 
fortgeschrittene HCA m����������������������������������������������������      ö���������������������������������������������������      glicherweise von einer Inhibierung von c-met (z.B. 
durch AMG102 oder L2G7) bzw. eine Inhibition der MET-Kinase Aktivit���ä��t 
(z.B. durch PHA-665752 and SU11274) profitieren.

Fr-108 
Imaging mass spectrometry of bladder tissue microarrays
K. Schwamborn1,2, C. Henkel2, R.M. Caprioli1, R. Knüchel2, N.T. Gaisa2

1�Department of Biochemistry, Vanderbilt University, Nashville, USA
2�Inst. of Pathology, Medical Faculty, RWTH Aachen University

Aims: The detection of disease specific marker proteins for the diagnosis or 
prediction of progression in bladder cancer is a current and ongoing research 
focus. The emerging technique of imaging mass spectrometry (IMS) applied 
to bladder tissue microarrays (TMA) enables visualization of the spatial dis-
tribution of specific protein/peptide expression profiles in correlation with 
histological features of cancerous and non-cancerous tissues.
Methods: TMAs with matched pairs (n=23) of normal urothelium and blad-
der cancer were subjected to on-tissue tryptic digestion. Briefly, sections un-
derwent paraffin removal and antigen retrieval (tris-EDTA buffer). On-tissue 
digestion was achieved by spotting trypsin onto the tissue using a Portrait 630 
reagent multi-spotter. Following digestion, matrix (CHCA) was spotted di-
rectly onto the array of tryptic spots. Samples were analyzed utilizing the Ul-
trafleXtreme MALDI-TOF/TOF mass spectrometer. Data analysis was per-
formed by using the ClinProTools 2.2 and FlexImaging 2.1 software.
Results: On-tissue tryptic digestion of bladder tissue revealed 127 differen-
tially expressed peptides in the mass range from m/z 600–4000. Combining 
five peptides in a genetic algorithm based model to discriminate bladder can-
cer from normal urothelium resulted in a sensitivity and specificity of 89.7% 
and 96.1%, respectively.
Conclusions: The identification of these differentially expressed peptides 
might elucidate important changes in the proteome of the urothelium during 
the development of cancer.

Fr-109 
Immunohistochemical expression of EGFR, HB-EGF, CD9 and MAPK 
in superficial bladder cancer could be marker for recurrence and 
progression
M.I. Toma1, U. Sommer1, M.O. Grimm2, S. F�����ü����ssel2, M.P. Wirth2, G.B. Baretton1

1�Institut f��������������������������������������������������������������      ü�������������������������������������������������������������      r Pathologie, Universit��������������������������������������    ä�������������������������������������    tsklinikum Carl Gustav Carus, Dresden
2�Klinik und Poliklinik f�����������������������������������������������������     ü����������������������������������������������������     r Urologie, Universit�������������������������������   ä������������������������������   tsklinikum Carl Gustav Carus, 
Dresden

Aims: This study explores the expression of EGFR, HB-EGF, MAPK and CD9 
in superficial and invasive bladder cancer (BCa) and its correlation with re-
currence and disease progression.
Methods: Tissue microarrays from archival material from 117 patients under-
going transurethral resection or cystoprostatectomy for superficial BCa were 
included in the study. 55 patients showed no recurrence or progression after 
transurethral resection, 45 patients showed recurrence after first therapy and 
17 patients showed disease progression. The immunohistochemistry was 
done by incubation with mono- and polyclonal antibodies (EGFR from Fa 
Dako, HB-EGF from Dr. R. M. Adam, Harvard Medical School, Boston, 
MAPK from Cell Signaling and CD9 from Fa. Serotec), followed by incuba-
tion with Envision Plus (Dako, Denmark). Cytoplasmic expression was eval-
uated and the cases were separated in negative, weak, moderate or strong 
staining for EGFR. For CD9 and MAPK intensity of staining and percent of 
stained cells were noticed. HB-EGF was evaluated as staining intensity of the 
cytoplasm and percent of stained nuclei. Statistical analysis was done by SPSS 
17 for Windows.
Results: Significant correlations were noticed in EGFR, MAPK and CD9 ex-
pression patterns in recurrent or progressive BCa comparing with tumors 
without recurrence or progress. Statistic significant differences were also ob-
served between normal tissue and pTa and pT1 BCa for EGFR expression and 
between pTa and pT1 BCa for the cytoplasmic HB-EGF expression.Expres-
sion of EGFR and nuclear expression of MAPK correlated with tumor grade. 
Tumor specific, but not overall survival, is shorter in CD9 negative bladder 
cancer cases than in CD9 positive cases (log rank test, p=0.015) as well as in 
tumor with positive cytoplasmic expression for HB-EGF (log rank test, 
p=0.037).The tumor specific survival is correlated with cytoplasmic as well as 
with nuclear MAPK expression in bladder cancer (log rank test; p=0.009, 
p=0.007, respectively). The Spearman correlation showed an association be-
tween immunohistochemical expression of CD9, MAPK and HB-EGF.
Conclusions: Expression of EGFR, HB-EGF, CD9 and MAPK are associated 
with tumor stage and grade in superficial BCa and could predict progression 
and recurrence, and may play an important role for tumor specific survival in 
BCa.

Fr-110 
DBC1 and FGFR3 expression as indicators of tumor progression and 
recurrence in superficial bladder cancer
U. Sommer1, M.I. Toma1, M.O. Grimm2, S. F�����ü����ssel2, M.P. Wirth2, G.B. Baretton1

1�Institut f��������������������������������������������������������������      ü�������������������������������������������������������������      r Pathologie, Universit��������������������������������������    ä�������������������������������������    tsklinikum Carl Gustav Carus, Dresden
2�Klinik und Poliklinik f�����������������������������������������������������     ü����������������������������������������������������     r Urologie, Universit�������������������������������   ä������������������������������   tsklinikum Carl Gustav Carus, 
Dresden

Aims: This study explores the expression of DBC1 (deleted in bladder cancer 
locus 1, a candidate tumor suppressor gene on 9p32–33) and FGFR3 in super-
ficial and invasive bladder cancer (BCa) and the correlation to recurrence and 
progress.
Methods: Tissue microarrays (TMA) from archival material from 117 patients 
undergoing transurethral resection (TUR) or cystoprostatectomy for superfi-
cial BCa were included in the study. 55 patients showed no recurrence or pro-
gression after TUR, 45 patients showed recurrence after first therapy and 17 
patients showed disease progression. The immunohistochemistry for DBC1 
was done with a polyclonal antibody (Protein Tech Group). For FGFR3 we 
used a mouse monoclonal antibody (Santa Cruz Biotech). Primary antibody 
incubation was followed by detection with EnVision Plus (Dako, Denmark). 
For DBC1, cytoplasmic expression was evaluated and the cases were separat-
ed in positive and negative; for FGFR3 cytoplasmic and nuclear expression 
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was studied and separated in negative, weak, moderate or strong. Statistical 
analysis was done by SPSS 17 for Windows.
Results: Normal urothelium is always positive for DBC1 and FGFR3. A statis-
tically significant loss of DBC1 expression was observed in progressive and 
recurrent BCa compared with cases without recurrence (p<0.05). G2 tumors 
showed statistically significant loss of DBC1 compared with G1 and G3 tu-
mors (p<0.001). Also significant differences in DBC1 expression were noticed 
in pTa tumors compared with pT1 tumors (p=0.002). Significant differences 
in FGFR3 expression was noticed also in cases with progression and recur-
rence compared with cases without progression or recurrence (p<0.05). The 
FGFR3 expression is different in normal urothelium, pTa and pT1 cases, re-
spectively. Also significant differences were found in BCa depending on dif-
ferentiation (p<0.02). No correlation to overall or tumor specific survival was 
noticed for DBC1 or FGFR3 expression.
Conclusions: Loss of DBC1 is correlated with increased tumor stage in BCa. 
The FGFR3 expression is significantly correlated with tumor stage and grade 
in BCa. FGFR3 expression and loss of DBC1 could be indicators for tumor 
progression or recurrence in superficial BCa.

Prostatakarzinom

Fr-111 
ADAM12 is overexpressed in prostate cancer and is associated with 
disease progression
V. Tischler1, M. Kveiborg2, P.J. Wild1, C. Frohlich2, A. Mortezavi3, I. Hofmann1, 
T. Hermanns3, H. Moch1, G. Kristiansen1

1�Institute of Surgical Pathology, University Hospital Zurich, Zurich
2�Department of Biomedical Sciences & Biotech Research and Innovation 
Centre (BRIC), University of Copenhagen, Copenhagen, Denmark

3�Department of Urology, University Hospital Zurich, Zurich, Switzerland

Aims: In a mouse model of prostate cancer the disintegrin and metalloprote-
ase ADAM12 is upregulated in carcinoma-associated stroma and is involved 
in tumour progression. In this study, we analyzed the expression of ADAM12 
in a large cohort of human prostate cancers.
Methods: 502 clinically characterized prostate tissues were immunohisto-
chemically analysed for ADAM12 expression using a well characterized rabbit 
polyclonal antibody. This data was correlated to clinico-pathological param-
eters including relapse-free survival.
Results: ADAM12 is overexpressed in prostate tumors in epithelia (92% vs. 
46%) and adjacent stroma (54% vs. 6%) in comparison to normal tissues. 
Epithelial ADAM12 expression was correlated with higher pT stage, larger 
tumour size, higher pre-operative PSA levels and high stromal ADAM12 ex-
pression. In univariate survival analysis, strong ADAM12 was associated with 
shortened relapse-free survival (p<0.05).
Conclusions: ADAM12 is overexpressed in prostate cancer, correlates to con-
ventional parameters of tumor progression and shorter survival times. We 
conclude that ADAM12 might play a role in progression of prostate cancer.

Fr-112 
ERG rearrangement as a marker to differentiate between small cell 
lung cancer and small cell prostate cancer
V.J. Scheble1, M. Braun1, T. Wilbertz1, A.C. Stiedl1, K. Petersen1, D. Schilling2, 
G. Seitz4, F. Fend1, G. Kristiansen3, S. Perner1

1�Institute of Pathology, Comprehensive Cancer Center, University Hospital 
Tuebingen, Tuebingen, Germany

2�Department of Urology, Comprehensive Cancer Center, University Hospital 
Tuebingen, Tuebingen, Germany

3�Institute of Surgical Pathology; University Hospital Zurich, Zurich, Switzer-
land

4�Department of Pathology, Klinikum of the Sozialstiftung Bamberg, Bam-
berg, Germany

Aims: Small cell prostate cancer is a rare but aggressive disease. Currently, its 
histogenetic origin is unclear and its distinction from metastatic small cell 

lung cancer is challenging. The aim of our study was to determine whether 
the ERG rearrangement commonly observed in acinar prostate cancer can 
distinguish small cell prostate cancer from small cell lung cancer samples.
Methods: We assessed 15 small cell prostate cancers and 22 small cell lung 
cancers for ERG rearrangement using FISH. Commonly used and novel im-
munohistochemical markers (i.e. AR, CANT1, GOLPH2, PSA, PSMA, CD56, 
EMA, TTF1, Chromogranin A, Synaptophysin and Ki-67) were further stud-
ied.
Results: ERG rearrangement occurs in 86% small cell prostate cancers but in 
none of the small cell lung cancers. The prostate targeting markers AR, 
CANT1, PSA, and PSMA were positive in a minority of small cell prostate 
cancer samples but none of the small cell lung cancer samples whereas 
GOLPH2 was positive in the majority of both entities. CD56, EMA, and TTF1 
were negative in most small cell prostate cancer samples and positive in the 
majority of small cell lung cancer samples. Thus, ERG rearrangement is the 
best marker to differentiate between both tumours (p<0.0001).
Conclusions: The ERG rearrangement is commonly observed in small cell 
prostate cancer supporting the hypothesis that ERG rearrangement occurs in 
aggressive prostate cancers. Furthermore, the ERG rearrangement is the most 
significant marker to differentiate between small cell prostate cancer and 
small cell lung cancer. Moreover, our data suggest that small cell prostate can-
cer is not a tumour entity on its own but a dedifferentiated variant of common 
acinar prostate cancer.

Fr-113 
p16/ARF promoter methylation in prostate carcinoma
B. Verdoodt, D. Blodenberg, J. Palisaar, M. Vogt, F. Sommerer,  
A. Mirmohammadsadegh, J. Noldus, A. Tannapfel, M. Neid
Institut f������������������������������������������������������     ü�����������������������������������������������������     r Pathologie der Ruhruniversit�����������������������  ä����������������������  t Bochum, BG-Kliniken 
Bergmannsheil, Bochum

Aims: p16INK4a and p14ARF are gene products of the CDKN2A locus and 
play an important role in the regulation of cell proliferation and apoptosis, via 
p53, and the RB pathway. We investigated on the methylation of these pro-
moters in prostate cancer and their influence on p53.
Methods: Methylation of the p16 and ARF promoters in 91 cases of prostate 
carcinoma was checked by methylation sensitive PCR (MSP). Immunohisto-
chemistry on paraffin sections was performed to reveal the expression of 
p53.
Results: Methylation of the p16 promoter increased with increasing T-catego-
ry (p<0.0001), and in Gleason grade 4+3 tumours, as compared to Gleason 
grade 3+3 and 3+4 (p<0.05). It was independent of tumour size. ARF-meth-
ylation was highest in Gleason 3+3 tumours (p <0.05), and decreased with the 
T-category (p<0.0001). In immunohistochemistry, p53 positive cells were on 
average less in cases with methylated p16 (19.9% +/- 21.8% (sd)) than with 
unmethylated p16 (39.2% +/- 35.2%). For ARF methylation no correlation 
with p53 expression was observed.
Conclusions: Methylation of the p16 promoter in prostate cancer correlates 
with T-stage and Gleason grading. It influences cell cycle regulation via the 
expression of p53. ARF promoter methylation showed indirect correlation 
with T-stage, but no correlation with p53 expression. In summary, increased 
p16 promoter methylation in prostate cancer is associated with higher T-stage 
and Gleason grading and might be a prognostic marker for prostate cancer.

Fr-114 
Margin status of the vas deferens in radical prostatectomy speci-
mens. ���������������������������    Relevance or waste of time?
R. Grobholz, M. Saar1, J. Kamradt1, L. Trojan2, C. Sauer3

Institut f��������������������������������������������������    ü�������������������������������������������������    r Pathologie, Universit��������������������������  ä�������������������������  tsklinikum des Saarlandes
1�Klinik f������������������������������������������������    ü�����������������������������������������������    r Urologie, Universit��������������������������  ä�������������������������  tsklinikum des Saarlandes
2�Klinik f����������������������������������������   ü���������������������������������������   r Urologie Universit������������������� ä������������������ tsmedizin Mannheim
3�Pathologisches Institut, Universit������������������� ä������������������ tsmedizin Mannheim

Aims: Examination of the margin status of radical prostatectomy specimens is 
of interest since a positive margin has implications in the risk of a relapse and 
possible adjuvant therapies. It is surprising that the examination of the vas 
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deferens margin is not generally recommended and not general practice. To 
test the relevance we examined the vas deferens margin status in radical pros-
tatectomies.
Methods: A total of 2701 consecutive prostatectomy specimens from 19952009 
(Mannheim, n=1932) and 20072009 (Homburg, n=769) were reviewed for a 
tumor infiltration of the vas deferens margin and these data were correlated 
with clinico-pathological data.
Results: In 41/2701 cases (1.5%) a positive margin of the vas deferens was de-
tected. In 12 cases even a bilateral infiltration was present. All tumors were 
locally advanced [pT3a (n=1), pT3b (n=34), pT4 (n=6)], 15 (37%) had lymph 
node metastases. The Gleason scores ranged from 7 to 9. Preoperative PSA 
was between 3.1 and 127 ng/ml (mean 28.02 ng/ml). In all cases with seminal 
vesicle infiltration (40/41) the positive margin of the vas deferens was on the 
same side. In 11/15 patients (73%) with pN1 status lymph node metastases, 
seminal vesicle infiltration and positive margin of vas deferens were seen on 
the same side. In 16 cases (39%) infiltration of the vas deferens was the only 
positive margin of the whole specimen.
Conclusions: A positive margin of the vas deferens is an infrequent finding 
but in 39% of cases the vas deferens represented the only positive margin. The 
question whether and what kind of adjuvant therapy is indicated remains to 
be discussed. A histological evaluation of the vas deferens margin seems 
therefore reasonable.

Fr-115 
TMA study to enlight the influence of LOXL-2 and SNAIL on the E/N-
Cadherin switch in prostate cancer
E. Eltze, J. G���ö��tz1, S. He�����ß����ling1, B. Brandt2, H. Schmidt3, A. Semjonow4,  
E. Korsching5

Institut f������������������������������������������������   ü�����������������������������������������������   r PathologieSaarbr�����������������������������  ü����������������������������  cken Rastpfuhl, Saarbr������ü�����cken,
1�Institut f����������������������������������������������������   ü���������������������������������������������������   r Pathologie, Universit���������������������������� ä��������������������������� tsklinikum HamburgEppendorf
2�Institut f��������������������������������������������������������    ü�������������������������������������������������������    r Tumor Biologie, Universit���������������������������� ä��������������������������� tsklinikum HamburgEppendorf
3�Centrum f�����������������������������������������������������   ü����������������������������������������������������   r Laboratoriumsmedizin, Universit������������������� ä������������������ tsklinikum M������ü�����nster
4�Klinik und Poliklinik f�����������������������������������������   ü����������������������������������������   r Urologie, Universit������������������� ä������������������ tsklinikum M������ü�����nster
5�Institut f����������������������������������������    ü���������������������������������������    r Bioinformatik der Universit���������� ä��������� t M������ü�����nster

Aims: Loss of cell adhesion plays a major role in cancer progression. Espe-
cially E-and N-Cadherine expression can be used to keep track for loss of cell 
adhesion and invasion in prostate cancer. These matrix associated molecules 
are some from a broader set of other stromal associated genes which are dys-
regulated in prostate cancer like e.g. collagens and are triggers or tracers of 
tumour growth and progression.
Methods: The study is based 963 prostate cancer cases without preoperative 
treatment. The samples collected on tissue microarrays were investigated im-
munohistochemically. A marker panel (LOXL-2, E-, N-Cadherin, SNAIL) 
was analyzed to decode the interaction network in-between these factors. 
Special attention was given to the E- and N-Cadherin switch.
Results: LOXL-2 and SNAIL were positively correlated to the Expression of 
E-Cadherin (P<0,001), whereas significant association of LOXL-2 and elevat-
ed N-Cadherin expression to a high Gleason score (P=0,026) could be seen. 
No correlation could be found between N- or E-Cadherin and preoperative 
PSA or stage.
Conclusions: High expression levels of SNAIL are corresponding with E-Cad-
herin expression, whereas the role of LOXL-2 remains indistinct. N-Cad-
herine expression and loss of E-Cadherin seems to trace or support aggressive 
tumour behaviour like the metastatic potential.

Fr-116 
Correlation between prostate cancer volume by computer aided 
three dimensional reconstruction of radical prostate ctomy and 
preoperative PCA3-score
C.W. Hann von Weyhern1, D. Schilling2, J. Hennenlotter2, A.E. Pelzer2,  
A. Stenzl2, F. Fend1

1�Institut f��������������������������������������    ü�������������������������������������    r Pathologie der Universit����������� ä���������� t T�������ü������bingen
2�Klinik f������������������������������������    ü�����������������������������������    r Urologie der Universit����������� ä���������� t T�������ü������bingen

Aims: Serum PSA is a widely used diagnostic marker for prostate cancer, but 
is significantly prone to bias. Recently, a test for prostate cancer gene 3 (PCA3) 
has been developed using voided urine samples. In this study, we correlated 
PCA3-score, preoperative PSA and overall Gleason score with the tumor vol-
ume, tumor location and prostate volume.
Methods: 55 patients with biopsy-proven cancer were included in this study. 
PCA3 score and serum PSA were quantified pre-operatively. Radical prosta-
tectomy was performed. Prostatectomy specimens were whole-mounted and 
sectioned. Cancer areas were marked on the slides and computer-aided 3D-
reconstruction along the urethra was performed.
Results: Mean total serum PSA was 7.6 ng/ml (range 3.5–17 ng/ml), mean 
PCA3-score was 48 (range 5–233), mean tumor volume was 1.4ccm (range 
0.3–9.9 ccm), and mean prostate specimen volume 28ccm (range 13–95 ccm). 
Using the colliculus spermaticus as topographic reference, tumors were di-
vided in groups according to their distance from the prostatic part of the 
urethra, using 8, 16 and 32 mm radius as cutoff points. No significant correla-
tion was observed for PCA3-score and location, tumor volume and overall 
Gleason score but slight tendency of association (p<0.7) with periurethal lo-
cation.
Conclusions: PCA3-Score is a helpful tool in diagnosis of prostate cancer in-
dependent of features like organ volume, tumor volume at time of diagnosis 
or Gleason grading in contrast to serum PSA.

Fr-117 
P53 Codon 72 SNP (R72P) and prostate cancer risk
A. Rogler1, M. Rogenhofer2, A. Tannapfel3, A. Borchardt4, J.C. Lunz4,  
F. Hofst�����ä����dter5, A. Hartmann1, R. St���ö��hr1
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Aims: The tumor suppressor p53 plays a major role in stress responses of the 
cell and modulates cell cycle arrest and apoptosis. The p53 R72P SNP was 
found to be associated with increased risk of various malignancies. However, 
for prostate cancer only limited data are available, especially in Caucasian 
population. We therefore analysed the distribution of the R72P SNP in male 
Caucasian prostate cancer patients and a healthy control group.
Methods: Peripheral blood or normal prostate tissue from for-malin-fixed, 
paraffin-embedded tissue sections were used for DNA isolation. Allelic vari-
ants of p53 Codon 72 SNP were determined using RFLP analysis. Overall, 194 
male patients with-out any malignancy and 118 male consecutive prostate 
cancer patients were investigated.
Results: The distribution of the p53 R72P SNP did not differ significantly be-
tween prostate cancer patients and the control group. There was also no as-
sociation between the allelic variants and Gleason score. Significant differ-
ence in the distribution of the R72P SNP regarding onset of the disease was 
found (p=0,035), showing increased frequency of the proline variant in 
younger patients (≤60 years). Regarding recurrence, a trend towards increase 
of the G-allele was found in patients with early recurrence.
Conclusions: The overall risk of prostate cancer is not associated with R72P SNP. 
However, disease onset might be modulated by the p53 variant allele suggesting 
an important role of apoptosis regulation in prostate carcinogenesis.
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Fr-118 
Diagnostic and prognostic value of T-cell receptor gamma alterna-
tive reading frame protein (TARP) expression in prostate cancer
F.R. Fritzsche1, C. Stepfan2, J. Gerhardt1, M. Lein2, K. Jung2, M. Dietel3,  
G. Kristiansen1

1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
2�Klinik f�����������������������������������������������    ü����������������������������������������������    r Urologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
3�Berlin Institut f��������������������������������   ü�������������������������������   r Urologische Forschung, Berlin
4�Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin

Aims:� T-cell receptor gamma chain alternative reading frame protein (TARP) 
has recently been proposed as being up-regulated in prostate cancer (PCA). 
Additionally, TARP has been proposed as a potential therapeutic target for 
cancer therapy.
Methods: We analysed the protein expression of TARP in a large well charac-
terised prostate cancer cohort to assess its diagnostic and prognostic value. 
TARP protein expression was carefully analysed and associated with clinico-
pathological parameters.
Results: TARP is significantly over-expressed in the vast majority (~85%) of 
PCA in comparison to non neoplastic prostate tissue. Its expression was as-
sociated with conventional markers of unfavourable tumour behaviour. 
However, a prognostic value of TARP was not found.
Conclusions: The diagnostic value of TARP is limited in comparison to AM-
ACR, p63 or GOLPH2. Since TARP specific immunologic therapy regimen 
are currently being tested, the high frequency of TARP over-expression in 
PCA conveys a high potential for a predictive and potentially therapeutic use 
of this biomarker.

Fr-119 
FGFR3 mutation analysis in prostate cancer
R. St��������������  ö�������������  hr, J.C. Lunz1, A. Borchardt1, B. Keck2, B. Kneitz3, N.T. Gaisa4, C. Giedl5, 
T.T. Rau, A. Rogler, A. Hartmann
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Lehrstuhl f�����������������������������������   ü����������������������������������   r Urologie, Universit������������� ä������������ t Regensburg
2�Lehrstuhl f������������������������������������������   ü�����������������������������������������   r Urologie, Universit�������������������� ä������������������� tsklinikum Erlangen
3�Lehrstuhl f���������������������������������   ü��������������������������������   r Urologie, Universit����������� ä���������� t W�������ü������rzburg
4�Institut f��������������������������������������    ü�������������������������������������    r Pathologie, RWTH Universit��������� ä�������� t Aachen
5�Institut f�������������������������������������   ü������������������������������������   r Pathologie, Universit������������� ä������������ t Regensburg

Aims: In prostate cancer, the FGF system has already been well studied, but 
the role of FGFR3 is still unknown. To date, only limited data of FGFR3 muta-
tions in prostate cancer are available. Most recently, activating FGFR3 muta-
tions were described to be associated with low-grade prostate tumors. There-
fore the aim of this study was to investigate the FGFR3 mutation status in a 
comprehensive series of prostate tumors.
Methods: Analyses were done on human FFPE specimen. Overall, 102 archi-
val prostate tumors achieved by radical prostatectomy and 29 incidental pros-
tate tumors obtained by TUR-P (low grade tumors (Gleason score ≤6): n=22) 
were investigated. After microdissection and DNA isolation, all FGFR3 muta-
tion hotspots known from human malignancies were analyzed using SNaP-
shot or RFLP assays.
Results: All cases could successfully be analyzed by SNaP-shot, 80 cases were 
investigated using RFLP. No mutation in FGFR3 could be detected in any of 
the analyzed cases. There were also no mutations in patients with concomi-
tant bladder tumors as reported previously.
Conclusions: Our results indicate that mutational activation of FGFR3 plays 
no important role in prostate carcinogenesis. The most recently reported 
FGFR3 mutations in low-grade prostate tumors could not be verified in our 
series.

Vortr�����������������������������  ä����������������������������  ge: Beste Forschungsbeitr���ä��ge

Fr-120 
fAChR/CD3 bispecific T cell engaged antibody for immunotherapy 
of rhabdomyosarcomas
Stefan Gattenl�����ö����hner1, Hannah Joerissen2, Stefan Barth2, Gernot Stuhler3, 
Ralf Bargou3, Alexander Marx4, Hans-Konrad M���������������ü��������������ller-Hermelink1

1�Pathologisches Institut, Universit���������������������  ä��������������������  t W����������������� ü���������������� rzburg, W�������ü������rzburg
2�Helmholtz-Institut f�����������������������������������������    ü����������������������������������������    r Biomedizinische Technik Aachen, Aachen
3�Medizinische Klinik II, Universit���������������������  ä��������������������  t W����������������� ü���������������� rzburg, W�������ü������rzburg
4�Pathologisches Institut, Universit���������������������  ä��������������������  t Mannheim, Mannheim

Aims: Rhabdomyosarcomas (RMS) are the most frequent malignant soft tis-
sue tumors in childhood with a 5-year survival rate of 5–10% in advanced 
disease stages (~40% of patients). Based on our preliminary work with iden-
tification of the fetal acetylcholine receptor (fAChR) as a tumor-specific anti-
gen in RMS, we have generated a specific human antibody fragment (scFv) 
directed against the fAChR. This shows as an immune toxin (Pseudomonas 
exotoxin coupled with A (ETA)) as well as a chimeric T cell receptor a very 
strong tumor-specific toxicity in vitro and in animal models respectively.
Methods: Western Blot, immunofluorescence, bacterial protein expression, 
cell transfection, FPLC purification, XTT-cytoxicity assay
Results: In order to increase functionality and decrease undesirable toxicity of 
the exisiting scFv based anti-fAChR constructs we generated a CD3/fAChR 
scFv based BiTE (bispecific T cell engaged antibody) that showed strong RMS 
specific cell lysis in vitro and in vivo after coincubation with peripheral blood 
lymphocytes (PBL).
Conclusions: Since established CD3/CD19 BiTEs are highly specific and func-
tional against B cell lymphomas/leukemias with low unspecific toxicity, the 
CD3/fAChR BiTE will be the basis for subsequent clinical phase I trials for the 
immunotherapy of aggressive/advanced RMS.

Fr-121 
Morphological and molecular characterization of a novel mouse 
mutant for the peripheral myelin protein 22 (Pmp22 gene) - associ-
ated with peripheral neuropathy
J. Calzada-Wack1, S. Wagner2, M. Rosemann3, M. Tost1, P. da Silva-Buttkus1, 
 F. Neff1, M. Hrab������������  é�����������   de Angelis2, I. Esposito1

1�Institut f����������������������������������������    ü���������������������������������������    r Pathologie, Helmholtz Zentrum M������ü�����nchen
2�Institute of Experimental Genetics Helmholtz Zentrum M������ü�����nchen
3�Institut f���������������������������������������������    ü��������������������������������������������    r Strahlenbiologie Helmholtz Zentrum M������ü�����nchen

Aims: Mutations in the human peripheral myelin protein 22 (Pmp22) gene 
cause peripheral neuropathies such as the Charcot-Marie Tooth (CMT) dis-
ease. Here we describe a novel mutant mouse line (TRE002) created using 
N-ethyl-N-nitrosourea mutagenesis that shows a new point mutation in the 
Pmp22 gene.
Methods: A total of 33 mice were analyzed (15 mutant, 18 control littermates). 
After X-ray analysis, all organs underwent gross and histopathological analy-
sis. The sciatic nerve and the spinal cord were studied by electronic micros-
copy. Single nucleotide polymorphism and sequence analysis were performed 
for the identification of the mutation.
Results: The TRE002 mutant mice exhibited a marked resting tremor, were 
hypoactive and showed abnormal gaits with marked muscle atrophy. In elec-
tron microscopy, hypomyelination of the spinal cord and peripheral nerves as 
well as a decrease in the axon number was observed. In addition, X-ray analy-
sis accompanied by high plasma levels of alkaline phosphatase revealed bone 
alterations in the mutant mice. A T→A transversion in the third coding exon 
of the Pmp22 gene caused an aminoacids substitution such as in patients af-
fected by CMT.
Conclusions: This new pmp22 mouse mutant line is a powerful tool to eluci-
date new pathophysiological events of the hereditary peripheral neuropa-
thies.
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Fr-122 
Differential matrix remodelling of adult bone marrow and perinatal 
umbilical cord mesenchymal stem cells on 3D- collagen scaffolds for 
bone tissue engineering
Rebekka K. Schneider1, Andrea Puellen1, J������������� ö������������ rg Bornemann2, Ruth Knuechel1, 
Alberto P����������é���������rez-Bouza1a, Sabine Neuss1

1�Institut f������������������������������������������������     ü�����������������������������������������������     r Pathologie, Medizinische Fakult��������������  ä�������������  t RWTH Aachen
2�Elektronenmikroskopische Einrichtung (EME), Medizinische Fakult�������� ä������� t RWTH 
Aachen

Adult human mesenchymal stem cells from bone marrow (BM-MSC) 
represent a promising source for skeletal regeneration. Perinatal MSC from 
Wharton‘s Jelly of the umbilical cord (UC-MSC) are expected to possess 
enhanced differentiation capacities due to partial expression of pluripotency 
markers. This study compares the cell-mediated remodelling of three-
dimensional collagen I/III gels during osteogenic differentiation of both cell 
types regarding migration, matrix remodelling and differentiation. When 
activated through collagen contact and subjected to osteogenic differentiation, 
UC-MSC differ from BM-MSC in expression and synthesis of extracellular 
matrix (ECM) proteins as shown by histology, immunohistochemistry, 
Western Blot analysis and realtime-RT-PCR. The biosynthetic activity was 
accompanied in both cell types by the ultrastructural appearance of 
hydroxyapatite/calcium crystals and osteogenic gene induction. Following 
secretion of matrixmetalloproteinases (MMP), both MSC types migrated 
into and colonised the collagenous matrix causing matrix strengthening and 
contraction. These results indicate that UC-MSC and BM-MSC display all 
features needed for effective bone fracture healing. The expression of ECM 
differs in both cell types considerably, suggesting different mechanisms for 
bone formation and significant impact for bone tissue engineering 
(Biomaterials, in press, 2009).

Fr-123 
ABCB1/MDR1 mediates anticancer drug-efflux in IPH-926 chemore-
sistant human lobular breast cancer cells
T. Krech, E. Scheuerer, M. Noskowicz, H. Christgen, U. Lehmann, H. Kreipe, 
M. Christgen
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Fr-124 
Intermediate miRNA expression profile of patients with Graves´ dis-
ease compared to normal thyroid and papillary thyroid carcinoma
M. Pohl, K. Worm, F. Grabellus, K.W. Schmid, S.Y. Sheu
Institut f�������������������������������������������������������������     ü������������������������������������������������������������     r Pathologie und Neuropathologie, Universit����������������� ä���������������� tsklinikum Essen

Aims: Several studies reported on a higher risk of developing papillary thy-
roid carcinomas (PTC) in patients with Graves´ disease (GD) with cancer 
rates ranging from 1% to 9%. MicroRNAs (miRNAs) are endogenous, non-
coding, small RNAs that regulate gene expression. Selected miRNAs are 
known to be deregulated in PTC. The aim of the study was to determine the 
miRNA profile in patients with GD and PTCs.
Methods: MiRNA expression of five selected miRNA types (146b, 181b, 21, 211, 
222) was analysed in 158 consecutive patients who underwent surgery for GD 
(age 14–83 yr, mean 45 yr, male:female 1:4.1) by RT-PCR TaqMan miRNA as-
say and compared with 50 PTCs and 4 normal thyroid tissues.
Results:� The prevalence of PTC in this series with GD was 7% (11/158). Calcu-
lating relative changes in gene expression all five miRNAs were significantly 
upregulated in GD compared with normal tissue with fold changes up to 31 
for miRNA 146b (p=0,001). No significant fold changes could be demonstrat-
ed between PTC (without GD) and PTC associated with GD (n=11) whereas 
all PTC (with or without GD) differ significantly from (adjacent), non-neo-
plastic thyroid tissue in at least 4/5 miRNAs (p=0,047).
Conclusions: The miRNA expression profile of patients with GD is intermedi-
ate between normal thyroid tissue and PTC suggesting that Graves´ disease is 
a risk factor for developing PTC.

Fr-125 
Epigenetic reprogramming of hematopoietic stem cells by fusion 
with embryonic stem cells
R.K. Schneider1,2, R. Ensenat-Waser1, X. Ding1, A. Kuzmenkin4, H.R. Sch����ö���ler3, 
J. Hescheler4, R. Kn�����ü����chel2, M. Zenke1

1�Institut f����������������������������������������������   ü���������������������������������������������   r Biomedizinische Technologien Zellbiologie, 
Universit������������������ ä����������������� tsklinikum Aachen

2�Institut f������������������������������������������   ü�����������������������������������������   r Pathologie, Universit������������������ ä����������������� tsklinikum Aachen
3�Abteilung Zell- und Entwicklungsbiologie, MPI, M������ü�����nster
4�Institut f�������������������������������������   ü������������������������������������   r Neurophysiologie, Universit������� ä������ t K���ö��ln

All mature blood cells develop from hematopoietic stem cells (HSC), which 
due to their multlineage differentiation potential and self-renewall capacity 
maintain hematopoiesis throughout life. Here we show that after fusion of 
HSC with embryonic stem cells (ESC), HSC acquired a pluripotent, ESC-like 
state by epigenetic reprogramming. These HSC/ESC hybrids gave rise to non-
hematopoietic derivates as demonstrated in vitro by embryoid body (EB) 
assay and in vivo by teratoma formation. Gene array analysis on a global scale 
confirmed the pluripotent state of HCS/ESC hybrids by clustering with ESC 
and induced pluripotent stem cells (iPS cells). Further, the demethylated 
status of CpG sites of Oct4 promotor/enhancer regions demonstrated efficient 
epigenetic reprogramming of the hybrids. The HSC/ESC hybrids are stable 
tetraploid as shown by flow cytometry and karyotype analysis. Interestingly, 
microarray and real-time RT-PCR analyses revealed that the reprogrammed 
HSC/ESC hybrids express gene clusters from both parental population but 
also clusters that are not expressed in either parental cell population. The 
HSC/ESC hybrids can be efficiently differentiated into hematopoietic 
progenitor cells and functional, mature cardiomyocytes suggesting a somatic 
memory by an increased and accelerated propensity towards mesodermal cell 
differentiation. Furthermore, HSC/ESC hybrids were differentiated into 
bipolar neuronal stem cells underlining their developmental flexibility.
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Vortr����������������������������������  ä���������������������������������  ge: Molekulare gastrointestinale 
Tumorpathologie

Fr-126 
Molekulare Pathologie des Kolonkarzinoms – Stand des Wissens
T. Kirchner
M������ü�����nchen

Fr-127 
Pankreaskarzinom – Molekulare und Chirurgische Pathologie
A. Tannapfel
Bochum

Fr-128 
HER2 testing in gastric cancer: Guideline validation and develop-
ment
I. Nagelmeier1, M. Dietel2, G. Baretton3, S. Arbogast4, A. Walch5, G. Monges6, 
M.-P. Chenard7,F. Penault-Llorca8, W. Schlake9, H. H�����ö����fler10, H. H. Kreipe11, 
J. R�������ü������schoff1

Institute f�������������� ü������������� r Pathologie 1Nordhessen u. Targos GmbH, Kassel
2�Humboldt Univ. Charit��������� é�������� , Berlin
3�Univ. Dresden
4�MML Roche, Penzberg
5�Helmholz-Z., M������ü�����nchen
6�Paoli Calmettes, Marseille
7�Hopital de Hautepierre, Strasbourg
8�Clermont-Ferrand, France
9�Gelsenkirchen
10�Techn.Univ., M������ü�����nchen
11�MH-Hannover

Aims: Trastuzumab therapy showed overall survival benefit in Her2-pos. ad-
vanced gastric cancer (GC) within the ToGA trail. It was the aim of this study 
to validate Her2 testing procedure in GC in terms of inter-laboratory and in-
ter-observer variation.
Methods: Based on TMA samples with 30 cores immunohistochemical Her2 
scoring issues specific for GC among 8 French and German laboratories were 
identified. In a 2nd step a 547 GC core TMA was used to determine scoring 
concordance between 6 German pathologists.
Results: A HER2 score deviation ≤1 was found in 14/29 cores (48.3%) when 
HercepTest was used as compared to 22/29 cores (75.9%, p=0.002) when 4B5 
was used. After discussion of these results inter-observer variation reached 
95.6% concordance for intensity and 91.8% for area scoring using 4B5 by 6 
pathologists. Inter-observer agreement was especially low if less than 5 tumor 
cells were stained.
Conclusions: Her2 testing by IHC is quite different from breast as intensity 
scoring is of major importance and the area cut-off (>10%) is omitted in biop-
sies. Reproducible Her2 immuno-scoring in GC needs guidelines and train-
ing. Thus, trials for proficiency testing are planed to be established parallel to 
the approval of the drug for stomach cancer treatment.

Fr-129 
Lack of CCR7 expression is rate limiting for lymphatic spread of pan-
creatic ductal adenocarcinoma
J. Sperveslage1, S. Frank2, C. Heneweer3, D. Emme4, J. Egberts4,  
B. Schniewind4, F. Bergmann5, N. Giese6, P. Friedl7,8, S. Alexander8, R. H�����ä����sler9, 
H. Kalthoff4, G Kl�����ö����ppel2 , B. Sipos1

1�Institute of Pathology, University of Tübingen
2�Dept. of Pathology, University of Kiel
3�Dept. of Diagnostic Radiology, University of Kiel
4�Molecular Oncology Section, Dept. of General Surgery, University of Kiel
5�Dept. of Pathology, University of Heidelberg
6�Surgery, University of Heidelberg
7�Dept. of Cell Biology, NCMLS, Radboud University Nijmegen Medical 
Centre, Nijmegen, The Netherlands

8�DFG Research Center for Experimental Biomedicine, Würzburg
9�Institute for Clinical Molecular Biology, University of Kiel

Aims: We studied the role of the chemokine receptor CCR7, which has been 
described to be a key regulator in the homing of immune cells from periph-
eral tissues to lymph nodes, in the lymphatic spread of pancreatic ductal ad-
enocarcinomas (PDACs).
Methods and Results: CCR7 was expressed in the majority (10/12) of PDAC 
cell lines at mRNA level. While FACS analysis revealed only low constitutive 
CCR7 protein expression in most cell lines in monolayer cultures, CCR7 ex-
pression was significantly elevated in 7 of 11 cell lines upon spheroid culture. 
In transwell migration assays CCR7 expressing PDAC cells showed enhanced 
migration towards CCL21. In an orthotopic nude mouse model, CCR7 trans-
fected Pt45P1 cells gave rise to significantly larger tumors and showed a high-
er frequency of lymph vessel invasion and lymph node metastases than mock 
transfected cells. Likewise, of 121 human PDACs 46% exhibited moderate-to-
strong CCR7 expression by immunohistochemistry, which correlated with 
high rates of lymph vessel invasion and the presence of lymph node metasta-
ses. Moreover, in PDAC completely lacking CCR7 expression, high rates of 
lymph vessel invasion and >3 lymph node metastases were not detected. The 
evaluation of CCL21 expression by immunofluorescent staining revealed a 
significant upregulation of CCL21 in peritumoral and intratumoral lymph 
vessels compared with lymph vessels in disease-free pancreata.
Conclusion: CCR7 expression significantly promotes lymphatic spread in 
PDAC. Lymph vessel invasion of PDAC cells may be additionally enhanced 
by upregulation of CCL21 in tumor-associated lymph vessels, representing a 
previously unknown factor of lymphatic spread.

Fr-130 
MiRNome for microdissected pancreatic ductal adenocarcinoma
J. Munding, S.-T. Liffers, S. Hahn1, A. Tannapfel
Institut f������������������������������������������    ü�����������������������������������������    r Pathologie der Ruhr-Universit���������� ä��������� t, Bochum
1�Abteilung f������������������������������������������������������     ü�����������������������������������������������������     r molekulare gastroenterologische Onkologie der Ruhr-
Universit��������� ä�������� t Bochum

Aims: Pancreatic ductal adenocarcinoma (PDAC) is known for its very poor 
overall prognosis. Recently, misregulated micro RNAs have been identified as 
a novel class of therapeutic and diagnostic targets for cancer. In this study we 
aimed at the identification of differently expressed miRNAs in microdissected 
PDAC.
Methods: A protocol for microdissection and RNA isolation from FFPE 
PDAC and normal ductal tissues to enable miRNA array analyses using the 
Agilent MiRNA Array technology was established. MiRNA expression pro-
files were also generated from chronic pancreatitis specimen. Differentially 
regulated miRNAs were validated with qRT-PCR.
Results: MiRNA profiles from FFPE tissues were successfully established. Fol-
lowing statistical analyses we identified to this end 57 differentially expressed 
miRNAs. Upon validation of selected miRNAs we identified a miRNA which 
has not been described to be overexpressed in PDAC, previously. A qRT-PCR 
index using only miR-24 and the newly identified miRNA was found to dis-
criminate normal pancreas, chronic pancreatitis and cancerous tissues, estab-
lishing a potential utility for miRNAs in diagnostic procedures.
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Conclusions: MicroRNA profiles from microdissected pancreatic tissues were 
able to identify previously not described misregulated miRNAs. The newly 
identified miRNAs serve as novel candidates to establish diagnostic and also 
therapeutic strategies for PDAC.

Fr-131 
Aurora-A inhibition induces PLK-1 up-regulation in chromosomal-
instable colorectal carcinoma cell lines
C. Herz, C.D. Fichter, C. M��������������������������������������������������        ü�������������������������������������������������        nch, A. May, A. Sch������������������������������    ö�����������������������������    pflin, J. K������������������  ö�����������������  ller, M. Werner,  
S. Lassmann
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie Universit��������������������� ä�������������������� tsklinikum, Freiburg

Aims: Due to its over-expression in several human carcinomas, the centro-
somal kinase Aurora-A is discussed as therapeutic target. Here, we investi-
gated the effect of Aurora-A inhibition in chromosomal- (CIN) and micro-
satellite- (MIN) instable CRC cell lines, focussing on the Aurora-A interaction 
partner Polo kinase 1 (PLK-1).
Methods: Aneuploid CIN- (HT29, CaCo-2) and diploid MIN- (HCT116, 
DLD1) -type CRC cell lines were analyzed for PLK-1 mRNA (Q-RT-PCR) and 
protein (Western blot, immunofluorescence) expression. Cells were either 
treated with Aurora-A-specific or unspecific siRNA or were incubated with 
medium only. Aurora-A and PLK-1 mRNA/protein expression and localiza-
tion were then analyzed in treated versus untreated cells.
Results: In untreated HT29 cells, PLK-1 mRNA and protein was highly ex-
pressed and correlated to strong Aurora-A expression. Also in untreated 
HCT116 cells, PLK-1 protein was highly expressed, but independent of Auro-
ra-A expression. Inhibition of Aurora-A resulted in significant up-regulation 
of PLK-1 mRNA and protein expression in HT29 (p<0.001) and CaCo-2 
(p=0.013) cells.
Conclusions: High PLK-1 expression may occur in diploid and aneuploid 
CRC cells. However, significant PLK-1 up-regulation due to Aurora-A inhibi-
tion is only seen in aneuploid CRC cells. This suggests that CRC cells have 
distinct functional levels of Aurora-A/PLK-1 interactions, which may influ-
ence the efficiency of Aurora-A and/or PLK-1 targeted therapies.

Keynote Lecture:  
Das Humane Krebssequenzierungsprojekt

Fr-132
P. Lichter
Heidelberg

Vortr���������������������������������   ä��������������������������������   ge: Molekulare Tumorpathologie I

Fr-133 
Morphologische und molekulare Pathologie des Lungenkarzinoms
I. Petersen
Jena

Fr-134 
Molekularpathologie des Prostatakarzinoms 2010
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Endothelial factors in the prostate: Loss of Caveolin-1 in prostate 
cancer correlates with tumour aggressiveness
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Aims:� Understanding the mechanisms of angiogenesis in prostate cancer (PCa) 
could be helpful for the development of prognostic markers and therapeutic 
options. Therefore, we investigated angiogenetic and endothelial factors  
(VEGFA, VEGFR2, Cav-1, CD31, CD34, CD105, CD144, CD146) on the mRNA 
and protein level in well defined cohorts of prostate cancers and correlated the 
data with microvessel density (MVD) and clinicopathological parameters.
Methods: Tissue Microarrays (TMA) of 3.261 prostatectomy specimens from 
patients with PCa and a validating cohort of 64 specimens were analysed for 
MVD by immunohistochemistry (CD31, CD34). The smaller cohort was ad-
ditionally used to assess endothelial Cav-1 protein expression and qPCR-
based mRNA levels of normal and tumour tissue.
Results: In both cohorts, MVD correlated significantly with tumour grade 
and pT status. In comparison to normal tissue, Cav-1 mRNA was significant-
ly down-regulated in tumour samples and correlated inversely with pT status 
(P=0.006) and Gleason score (P=0.012). Higher MVD tended to result in 
lower Cav-1 mRNA expression (rs=-0.277, P=0.056). In a univariate Kaplan 
Meier survival analysis, lower Cav-1 mRNA expression was associated with 
biochemical recurrence.
Conclusions: The results suggest that loss of Caveolin-1 expression plays a role 
in the development and progression of prostate cancer.

Fr-136 
MYC and TPD52 (PrLZ) are „8q amplification targets” with strong 
prognostic relevance in prostate cancer
S. Minner1, Julia Rohwer1, E. Burandt1, P. Tennstedt1, S. Kurtz3, M. Mader1,  
L. Burkhardt1, T. Schlomm2, M. Graefen2, H. Huland2, G. Sauter1 , R. Simon1

1�Institute of Pathology, University Medical Center Hamburg-Eppendorf
2�Martini-Clinic, Prostate Cancer Center, University Medical Center Ham-
burg-Eppendorf

3�Center for Bioinformatics, University of Hamburg

Aims: Overrepresentation (gain) of 8q is one of the most common genomic 
alterations in prostate cancer. MYC is the most frequently reviewed „8q am-
plification target“ but other 8q genes may also be involved. Increased expres-
sion of TPD52 (PrLZ), localized on 8q21.1, has been suggested as a marker for 
prostate cancer progression and metastasis. We thus aimed to determine the 
relative importance of genomic TPD52 and MYC alterations.
Methods: A total of 1018 prostate cancers treated by radical prostatectomy 
with long-term follow-up data were successfully analyzed by fluorescence in-
situ hybridization (FISH) for both MYC and TPD52 in a tissue microarray 
(TMA) format.
Results: Increased gene copy number of MYC were found in 127 (12.5%) and 
of TPD52 in 209 (20.5%) of these cases. Both genes were simultaneously af-
fected in 76 cases while gains of MYC alone occurred in 51 and of TPD52 
alone in 133 cases. Gains of both genes were strongly related to Gleason grade 
(p<0.0001 for MYC and TPD52) and tumor stage (p<0.0001 each). TPD52 
and MYC gains were also associated with an increased risk for PSA recur-
rence (p<0.0001 for TPD52; p=0.006 for MYC). Remarkably, the combined 
analysis of both genomic areas revealed that this association was largely driv-
en by TPD52 while tumors with overrepresentation of MYC alone had a 
similar clinical outcome as cancers without any 8q gains.
Conclusions: Although the number of cases with TPD52 alterations was not 
very large in this study, these data suggest a much stronger impact of TPD52 
gene copy numbers than seen for MYC. This is interesting in the light of re-
cent reports suggesting TPD52 protein as a target for vaccination in tumors.
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Global analysis of CTCF regulated genes in early stages of prostate 
cancer
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Aims: Age is the most important factor in the development of prostate cancer 
(PCA) and epigenetic silencing of genes is one of the earliest molecular al-
terations commonly found in prostate neoplasia. It was recently shown that 
loss of imprinting (LOI) of IGF2 occurs in the normal ageing prostate. The 
resulting increased IGF2 levels are believed to contribute to prostate carcino-
genesis and may also account for the strong association with older age. LOI of 
IGF2 is due to altered regulation by the enhancer-blocking element CCCTC-
binding factor (CTCF). CTCF is a chromatin insulator that is required for 
repression of the maternal imprinting at the imprint control region (ICR) and 
influences the activation and inhibition of thousands of genes in the genome. 
Using IGF2 as an indicator of altered epigenetic CTCF control, we identified 
potential CTCF target genes by specific CTCF knock down in PCA cell lines. 
The expression of these genes was further analyzed in non-neoplastic and 
neoplastic prostate tissues with and without LOI of IGF2.
Methods: Gene expression profiles were performed on prostate cancer cells 
(PC3) with a specific CTCF knock down 48 h after transfection. Custom ar-
rays containing potential CTCF target genes were performed on 7 normal 
morphologically healthy prostate tissues tested for IGF2 LOI and ROI status 
and on 12 PCA tissues of radical prostatectomy. The most significant genes 
were tested in 24 normal prostate tissues with LOI and ROI.
Results: 390 genes were differentially expressed in histologically non-neoplas-
tic prostate tissue with and without LOI (taken from radical prostatectomy 
specimens resected for PCA). Of these, 111 genes were also significantly regu-
lated in PCA compared to non-neoplastic prostate and 104 were significant 
when comparing different Gleason grades (Gleason 6 vs 8). 50 genes were 
commonly deregulated in all comparisons.
Conclusions: Our data suggest an important role of the insulator and tran-
scription factor CTCF in very early stages of PCA, potentially by global relax-
ation of the imprinting of a large array of CTCF target genes. In vitro and in 
vivo analyses using CTCF knock out animals are underway to further define 
the exact mechanisms of this process.

Fr-138 
K-RAS-Mutations and expression of p53 and p16: A comprehensive 
study of 27 borderline tumors (LMP) of the ovary and associated 
peritoneal implants
K. Grasse1, H. Hessel1, A. Burges2, J. Engel3, T. Kirchner1, D. Mayr1

1�Pathologisches Institut, Ludwig Maximilians Universit����������� ä���������� t, M������ü�����nchen
2�Klinik und Poliklinik f��������������������������������������������    ü�������������������������������������������    r Frauenheilkunde und Geburtshilfe, Ludwig 
Maximilians Universit����������������������  ä���������������������  t Innenstadt, M������ü�����nchen

3�M������������������������������  ü�����������������������������  nchner Tumorregister, M������ü�����nchen

Aims:� Mutation of K-RAS and coincidental missing of p53-mutation have 
been described in borderline tumors of the ovary. Data concerning different 
peritoneal implants of the same patient are scarce. Therefore, we assessed 
KRAS-mutation as well as p53- and p16-overexpression in a series of 27 LMPs, 
25 of them with peritoneal implants.
Methods: Paraffin embedded material of 27 patients, including 26 serous and 
one serous-mucinous subtype of ovarian LMPs, 25 of them with between 3 to 
10 implants was available (total number=140). Expression of p53 and p16 was 
revealed by immunohistochemistry (IHC). DNA analysis was performed by 
PCR and direct sequencing. All tumors/lesions underwent microdissection 
prior to PCR. K-RAS codon 12/13 in exon 2 was analysed.

Results: 11 (42%) of LMPs contained a KRAS-mutation. But only in 5 (19.2%) 
of these cases the same mutation could also be demonstrated in the associated 
implants; whereas in no case the KRAS-mutation was seen in all implants of 
the same patient. Strong p53-positivity was seen in only 6.6%, p16-positivity 
in 31.8%.
Conclusions:� Mutation of K-RAS is not essential for the development of bor-
derline tumours and implants. These results are a sign of other unknown ini-
tial genetic events. The detection of the same mutation in 45% in a part of the 
implants at least point to a partial metastatic-like nature.

Vortr���������������������������   ä��������������������������   ge: Aktuelle Methoden der 
Molekularpathologie I

Fr-139 
Whole genome and targeted next generation sequencing of forma-
lin fixed and paraffin embedded tumor tissues
M.R. Schweiger
Berlin

Fr-140 
“�Non-coding RNA – A new world beyond proteins of Tumor Markers 

and Regulators?”
S. Diederichs
Heidelberg

Fr-141 
Neues zur Proteinanalytik von archivierten Gewebeproben
K.F. Becker
M������ü�����nchen

Fr-142 
“Knut, Rosa and the rest of the gang – little helpers in establishing 
genetically modified mice”
H. Schorle
Bonn
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Fr-143 
Molekulare Pathologie von Plasmazellneoplasien:  
Stand des Wissens
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T�������ü������bingen

Fr-144 
Klassisches Hodgkin-Lymphom und mediastinales B-Zell-Lymphom 
– zwei Endpunkte einer gemeinsamen Onkogenese
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Fr-145 
MYC-break-positive B-cell lymphomas with a favourable and 
adverse prognosis differ dramatically in their MYC target gene 
expression
V. Seitz1, H. Stein1, E. Oker1, B. Hirsch1, D. Lenze1, A. Sommerfeld1 C. K����ö���nig2, 
A. Kellermann2, M. Hummel1
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2�imaGenes GmbH, Robert-R���������������������  ö��������������������  ssle-Str. ���������� 10, Berlin

Background and Aims: Aggressive B-cell lymphoma can be separated by gene 
expression profiling into molecular Burkitt lymphoma (mBL) and cases lack-
ing the mBL signature (non-mBL and intermediate cases). MYC-breaks are 
present in almost all cases of mBL and are associated with excellent clinical 
outcome. In contrast, MYC-break-positive non-mBL/intermediate cases dis-
play a very short overall survival. In this study we investigated the role of 
MYC in these lymphomas.
Methods: To elucidate the genome-wide MYC binding pattern we performed 
chromatin immunoprecipitation followed by deep sequencing (ChIP-Seq) 
employing 3 MYC break positive cell lines. The resulting MYC binding sides 
were correlated with the gene expression profile of 220 published mature ag-
gressive B-cell lymphoma cases.
Results: More than 3000 Myc binding sites were identified by ChIP-Seq. 
Linkage of these binding sites to gene expression revealed an almost inverse 
expression pattern in MYC-break-positive mBL as compared to non-mBL/
intermediate cases.
Conclusions: Our data demonstrate that the expression of MYC target genes 
dramatically differ in mBL and MYC-break-positive non-mBL/intermediate 
cases. This might contribute to reciprocal clinical outcome in these lympho-
mas.

Fr-146 
Functional and therapeutic relevance of CD56(NCAM) expression in 
multiple myeloma
Stefan Gattenl�����ö����hner1. Thorsten St�����ü����hmer2, Ralf Bargou2, Hermann Einsele2, 
Hans-Konrad M���������������ü��������������ller-Hermelink1
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2�Medizinische Klinik II, Universit���������������������  ä��������������������  t W����������������� ü���������������� rzburg, W�������ü������rzburg

Aims: The neural cell adhesion molecule and signal transducer CD56 
(NCAM) is an essential marker for abnormal plasma cells and is expressed in 
~70% of multiple myelomas (MM) with impact on tumor progression and 
osteolyes, but neither the expression profile nor the functional relevance of 
CD56 isoforms in MM has been investigated.
Methods: RNAse Protection Assay, radioactive qRT-PCR, Western Blot, im-
munofluorescence, cell transfection and generation of stable transfectants, 
siRNA knock down, cDNA microarrays.
Results: Using new CD56 specific qRT-PCR strategies and antibodies, we 
could show that CD56140kD is the exclusively expressed CD56 isoform in MM 
and is associated with the progression of MGUS to manifest MM. Moreover 
myeloma cell lines stably overexpressing the recently by us identified CD56 
mutation/polymorphism Gln/Gly599Arg present in 100% of multiple myelo-
mas showed 6-fold decrease of apoptosis and activation of CD56 dependent 
kinase signalling cascades such as erk, AKT and CamKII.
Conclusions: We conclude that CD56 expression in MM has impact on tumor 
progression and activation of anti-apoptotic/pro-proliferative pathways. 
Therefore CD56 dependent signalling pathways but also CD56 itself regard-
ing the Gln/Gly599Arg mutation/polymorphism might be potential targets 
for novel immunotherpeutical strategies in MM.

Fr-147 
Micro RNA expression profiling of Burkitt lymphoma variants
D. Lenze1, M. Hummel1,K. J������ö�����hrens1, E. Leucci2, A. Onnis2, L. Leoncini2,  
H. Stein1
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Background and Aims: Although Burkitt lymphoma (BL) is homogeneous in 
most of its morphological, immunophenotypical and genetic features except 
incidence of EBV infection it is divided into three clinical/epidemiological 
variants (endemic BL, sporadic BL and immunodeficiency-associated BL). 
This subclassification is based on differences in the geographical appearance 
and the association with immunosuppression. To clarify whether the BL vari-
ants harbour differences at the molecular level they were subjected to micro 
RNA expression profiling.
Methods: Micro RNA expression profiles of 71 BL cases (24 endemic BL, 31 
sporadic BL and 16 immunodeficiency-associated BL) were established by 
microarray analysis. Differential expression of micro RNAs between sub-
groups was validated by real-time PCR.
Results: The micro RNA profiling revealed merely minor expression differ-
ences among the BL variants, which was confirmed by real-time PCR. No 
micro RNA signature could be generated which is suitable for the identifica-
tion of the BL variants.
Conclusions: The results of the micro RNA profiling strengthen the concept 
that all three BL variants represent one homogeneous disease entity. The 
clinical/epidemiological differences of the three variants appear to be mainly 
due to environmental factors.

Fr-148 
Characterization of 32 gastrointestinal (GI-) B cell lymphomas by 
FISH and SNP-analysis
L. Flo�����ß����bach1, M. Buck1, E. Antoneag1, K. Holzmann2, H. Kestler3, P. M�����ö����ller1, 
T.F.E. Barth1

1�Institute for Pathology, Ulm University
2�Chip Facility, Ulm University
3�Institute for Neuroinformatics, Ulm University

Aims: 32 cryopreserved B-cell lymphomas of the GI tract (8 MALT lympho-
mas, 14 DLBCL, 10 composite lymphomas) were screened by FISH and SNP-
analysis.
Methods: We performed FISH analysis with commercially available break 
apart probes for c-Myc, Bcl2, IgH, Bcl6, CyclinD1, Malt1 and Bcl10, and fu-
sion probes for the IgH/Bcl2, c-Myc/IgH, Api2/Malt1 and Malt1/IgH -translo-
cations and a BAC-probes set for the FoxP1-split and compared these data 
with a FISH data base of 250 lymphomas. SNP-analysis (Affymetrix HGW 
SNP array 6.0) was performed.
Results: All 32 cases were negative for Bcl2, C-Myc, CyclinD1 and FoxP1-
splits, as well as for the Bcl2/IgH and Malt1/IgH-translocations. 2/32 cases had 
a Malt1-split; one of those showed a fusion of the Api2 with the Malt1-gene. 
One case had an amplification of the Malt1-gene and one case had a Bcl10-
split. 9/32 cases showed a Bcl6-split and 12/32 an IgH-rearrangement with 
unknown translocation partner. Compared with the FISH database of B cell 
NHL only 16% have such an aberration while the Bcl6-split is twice as high in 
the GI lymphomas. Of 4 lymphomas with BCL6 split 4 showed no aberra-
tions in the SNP profile pointing to a putative balanced translocation with an 
unknown partner. No difference in BCL6 protein expression was found in the 
+/- BCL6 rearranged groups.
Conclusions: Apart from morphology, immunohistochemistry and clinics, GI 
B cell lymphomas have a characteristic pattern of chromosomal breakpoints 
and translocations.
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Molekulare Pathologie des Hodgkin-Lymphoms
M.L. Hansmann
Frankfurt
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Molekulare Klassifikation maligner Lymphome
A. Rosenwald
W�������ü������rzburg

Fr-151 
Assessment of clonality in lymphoproliferations – state of the art 
and caveats
H.J.M. van Krieken
Nijmegen

Fr-152 
Apoptotic lymphoma cells evoke a pro-senescent stromal signal 
that limits Myc-driven lymphomagenesis
C. Loddenkemper1*, M. Reimann2*, S. Lee2,3*, J. D���ö��rr2*, V. Tabor3*, H. Stein1,  
B. D�����ö����rken2,3, C. Schmitt2,3

*equal contribution
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Aims: To investigate whether cellular senescence plays a role as an additional 
safeguard program in aggressive B-cell lymphoma with constitutive Myc ex-
pression who typically exhibit high amounts of apoptotic cell death.
Methods:� Transgenic mouse models, immunohistochemistry, immunoblot-
ting, flow cytometry, gene expression analysis.
Results: Using the Burkitt like Eµ-myc transgenic mouse lymphoma model, 
we show that cellular senescence serves as another crucial anti-neoplastic 
barrier during Myc-driven tumorigenesis in addition to apoptosis. Eµ-myc 
lymphomas harbor a substantial fraction of senescent tumor cells and lym-
phomas lacking the methyltransferase Suv39h1 - essential for senescence - 
develop significantly faster. In addition, a panel of 30 human diffuse large B-
cell lymphoma (DLBCL) samples was sub-divided based on Ki-67 
immunoreactivity. The group with the lower Ki-67 index presented with a 
higher fraction of apoptotic cells, more lymphoma-infiltrating macrophages, 
and stronger reactivity for the TGF-ß signaling mediator Smad3-P highly 
reminiscent of a macrophage-derived mechanism of senescence induction in 
the mouse model.
Conclusions: Our study expands the relevance of oncogene-induced senes-
cence (OIS) to Myc-driven cancers and demonstrates that different tumor 
suppressor programs such as apoptosis and senescence- are enforced in an 
interdependent fashion between tumor- and non-malignant stroma cells dur-
ing lymphomagenesis.

Vortr������������������������  ä�����������������������  ge: H������������������ ä����������������� matopathologie II

Fr-153 
Stand des Wissens zur molekularen Pathologie der myeloprolifera-
tiven Neoplasien
O. Bock
Hannover

Fr-154 
Neue Erkenntnisse zur Thrombzytogenese
H. Schulze
Berlin

Fr-155 
Aberrant proplatelet formation in chronic myeloproliferative 
neoplasms
M. Muth, G. B�������������������������������������      ü������������������������������������      sche, O. Bock, K. Hussein, H. Kreipe
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: Proplatelets represent cytoplasmic pseudopodia of megakaryocytes 
which extend into bone marrow sinuses to release platelets. Proplatelets are 
not visible in conventional bone marrow histology and have not been studied 
in chronic myeloproliferative neoplasms (MPN) so far.
Methods: In this study proplatelets were visualized in situ by immunohisto-
chemical labelling of platelet glycoprotein Ib and confocal laser scanning mi-
croscopy.
Results: In bone marrow trephines from essential thrombocythaemia, fibrot-
ic and prefibrotic primary myelofibrosis (PMF) there was a significant in-
crease of proplatelet density when compared with normal bone marrow 
samples (p<0.001). Manifest fibrosis in PMF exhibited the highest density 
and volume ratio of proplatelets with significant differences to non-fibrotic 
PMF (p<0.001) and ET (p<0.001).
Conclusions: We demonstrate that besides megakaryocytic proliferation exten-
sive pseudopodial proplatelet formation provides a hallmark of MPN. Fibrosing 
differ from non-fibrosing MPN by density and size of aberrant proplatelets.

Fr-156 
Essential role for Stat5 in myeloproliferative neoplasms induced by 
BCR-ABL1 and Jak2V617F
C. Walz1, K. Lazarides1, N. Patel1, L. Hennighausen2, V. Zaleskas1, R. Van Etten1

Pathologisches Institut, Universitätsmedizin Mannheim
1�Molecular Oncology Research Institute, Tufts Medical Center, Boston, MA
2�NIDDK/Laboratory of Genetics & Physiology, NIH, Bethesda

Aims: The STAT5 proteins are activated in malignant cells from patients with 
myeloproliferative neoplasms (MPNs) such as chronic myeloid leukemia 
(CML) and polycythemia vera (PV), but the role of STAT5 in the pathogene-
sis of these diseases has not been fully elucidated. Here, we sought to deter-
mine the requirement for Stat5 in MPNs induced by BCR-ABL1 and 
Jak2V617F.
Methods: Mice with a conditional null mutation in the Stat5 gene were used 
in retroviral bone marrow (BM) transduction / transplantation models of 
CML and PV, respectively.
Results: In recipients of BCR-ABL1-transplanted BM, loss of one Stat5 allele 
resulted in attenuation of CML and the appearance of acute B-lymphoblastic 
leukemia. Complete deletion of the Stat5 gene resulted in the absence of any 
myeloid or lymphoid leukemia. Recipients of Jak2V617F-transplanted BM 
failed to develop polycythemia but had evidence of subclinical MPN and sub-
stantial myelofibrosis in the BM.
Conclusions: We show that Stat5 is necessary for the pathogenesis of CML-
like disease induced by BCR-ABL1 and of polycythemia by Jak2V617F, and 
validate the Stat5 pathway as a target for therapy in MPNs associated with 
dysregulated tyrosine kinases. However, targeting Stat5 alone may not pre-
vent Jak2V617F-induced myelofibrosis.
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Asymmetric chromosome segregation in dysplastic megakaryo-
cytes in myelodysplastic syndromes
C. M����ü���nch1, A.M. May1, D. Hauschke2, J. Roth1, S. Lassmann1, M. Werner
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Aims: Myelodyspla���������������������������������������������������������       stic syndromes (MDS) are clonal disorders of pluripotent 
hematopoietic stem cells. Distinct morphologically recognisable nuclear fea-
tures (e.g. polynucleation) occur in dysplastic megakaryocytes (MKs) in 
MDS and may be due to imperfect endomitotic cell cycles. The aim of our 
study was to elucidate the chromosome distribution within dysplastic poly-
nuclear MKs.
Methods:� Bone marrow smears of 7 MDS patients and 4 healthy controls were 
analysed by May-Grünwald-Giemsa (MGG) staining. The positions of se-
lected MKs were recorded for subsequent FISH (Fluorescence in situ hybrid-
ization) imaging. Sequential multilocus FISH was performed with probes 
specific for chromosomes 1 (RP11–79E5), 7 (pZ7.5), 8 (pZ8.4) and 18 (2xbA). 
FISH signal distribution in the nuclei of the previously recorded MKs was 
examined by 3D imaging. The number of nuclei of polynuclear MKs was 
evaluated by MGG and DAPI staining.
Results: MKs of healthy controls predominantly showed a single multilobu-
lated nucleus. In contrast, MKs of MDS cases exhibited a high degree of poly-
nucleation with up to nine separate nuclei. In binuclear MKs with a combined 
DNA content of 4 N both nuclei were diploid. Interestingly, varying chromo-
some numbers were detected within the separate nuclei of polynuclear MKs 
with a combined DNA content of 8 N and 16 N.
Conclusions: Our study indicates an asymmetrical segregation of chromo-
somes in polynuclear MKs resulting in aneuploidy of the separate nuclei. Our 
observations provide the basis for further examination of cell cycle associated 
proteins responsible for dysregulated endomitosis and hence potential causes 
of polynucleation in MDS.

Fr-158 
GATA1 mutations are essential in transient myeloproliferative dis-
order (TMD) but not in acute myeloid leukemias (AML) with t(8;21)
S. Hoeller1, M.P. Bihl1, C. Arber2, S. Dirnhofer1, A. Tzankov1

1�Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, Universit������������������������  ä�����������������������  tsspital Basel, Schweiz
2�Klinik f�������������������������������������������������    ü������������������������������������������������    r H���������������������������������������������   ä��������������������������������������������   matologie, Universit������������������������  ä�����������������������  tsspital Basel, Schweiz

Aims: Recently, we detected the earliest known GATA1 mutation in the litera-
ture, leading to a premature stop at codon 2 (E2Term). This patient harbored 
a trisomy 21, a concomitant event in the pathogenesis of TMD. Since GATA1 
interacts with RUNX1, which is located on chromosome 21 as well and is rear-
ranged in a subset of AML, i.e. AML with t(8;21) leading to RUNX1-RUNX1T1 
fusion, we aimed to analyze the frequency and type of GATA1 mutations in 
such instances.
Methods: Sixteen formalin-fixed and paraffin-embedded bone marrow tre-
phines of AML with RUNX1-RUNX1T1 fusion were analyzed for GATA1 mu-
tations by sequencing the whole exon 2.
Results: In this series only one AML case (6%) with GATA1 mutation could 
be detected. This mutation replaces the serine at position 26 by a phenylala-
nine, which leads to abrogation of the serine phosphorylation site. Based on 
the findings of Yu et al. (J Biol Chem 2005, 280:29533), an alteration of this 
GATA1 serine phosphorylation site leads to an apoptotic stimulus due to de-
creased GATA1-mediated transcription of the E4BP4 and BCL-XL genes.
Conclusions: Taken together, exon 2 mutations of GATA1 are infrequent in 
AML with RUNX1-RUNX1T1 fusion. Particularly the GATA1 S26F mutation 
doesn’t seem to have a potential tumorigenic effect. Contrary to TMD, GATA1 
mutations are not essential in the pathogenesis of AML with t(8;21); RUNX1-
RUNX1T1 fusion.

Vortr�������������������������  ä������������������������  ge: H������������������� ä������������������ matopathologie III

Fr-159 
Gene deregulation and spatial genome reorganization near break-
points prior to formation of translocations in ALCL
Stephan Mathas1,2, Stephan Kreher1,2, Karen J. Meaburn3, Korinna Jöhrens4, 
Björn Lamprecht1,2, Chalid Assaf5, Wolfram Sterry5, Marshall E. Kadin6, Masa-
nori Daibata7, Stefan Joos8, Michael Hummel4, Harald Stein4, Martin Janz1,2, 
Ioannis Anagnostopoulos4, Evelin Schrock9, Tom Misteli3, Bernd Dörken1,2

1�Max-Delbrück-Center for Molecular Medicine, Berlin, Germany
2�Hematology, Oncology and Tumorimmunology, Charité Medical Univer-
sity, Berlin, Germany

3�Cell Biology of Genomes, National Cancer Institute, NIH, Bethesda, USA
4�Institute of Pathology, Charité Campus Benjamin Franklin, Berlin, Germany
5�Department of Dermatology, Allergy and Venerology, Skin Cancer Center 
Charité, Medical University Berlin, Germany

6�Department of Pathology, Harvard Medical School, Boston, USA
7�Department of Hematology, Kochi Medical School, Japan
8�German Cancer Research Center, Heidelberg, Germany
9�Institute for Clinical Genetics, University of Technology, Dresden, Germany

Aims: Whereas the identification and characterization of translocations rap-
idly increases, little is known about the mechanisms of how translocations 
occur in vivo. Anaplastic large cell lymphoma (ALCL) is a subgroup of pe-
ripheral T cell lymphomas. In approximately 40% of ALCL the characteristic 
t(2;5)(p23;q35) translocation is found. Here, we used ALCL cell lines and pri-
mary tumor samples with and without the characteristic t(2;5)(p23;q35) trans-
location to study the mechanisms of formation of translocations and of ALCL 
transformation.
Methods: Northern and Western Blot analyses; EMSA; co-immunoprecipita-
tions���������������������������������������������������������������������         ;��������������������������������������������������������������������          3D interphase and conventional 2-color FISH analyses; RT-PCR analy-
ses; immunohistology.
Results: We report deregulation of several genes located near the ALCL trans-
location breakpoint, regardless of whether the tumor contains the t(2;5). The 
affected genes include the oncogenic transcription factor Fra2 (a member of 
the AP-1 transcription factor complex; located on 2p23), the helix-loop-helix 
(HLH) protein Id2 (2p25) and the oncogenic tyrosine kinase CSF1-receptor 
(5q33.1). For all these genes we identified an t(2;5)-independent ALCL-spe-
cific up-regulation. This up-regulation promotes cell survival and repression 
of T cell-specific gene expression programs that are characteristic for ALCL. 
Furthermore, the analysis of the spatial localisation of these genes in the nu-
clear space by 3D interphase FISH analysis revealed that they are in spatial 
proximity within the nuclear space of t(2;5)-negative ALCL cells. This prox-
imity facilitated formation of t(2;5) translocations upon experimental induc-
tion of double-strand breaks in t(2;5)-negative ALCL cell lines.
Conclusions: These data suggest that deregulation of breakpoint proximal 
genes occurs prior to the formation of translocations and that aberrant tran-
scriptional activity of genomic regions is linked to their propensity to under-
go chromosomal translocations. In addition, our data demonstrate that de-
regulation of breakpoint proximal genes plays a key role in ALCL.

Fr-160 
cFLIP diminishes CD95-induced apoptosis of CD30-stimulated cuta-
neous anaplastic large cell lymphoma (cALCL) cells
B. Hirsch1, F.K. Braun2, N. Al-Yacoub2, C. Assaf2, M.E. Kadin3, W. Sterry2,  
J. Eberle2, H. Dürkop1

1�Institut für Pathologie, Charité Universitätsmedizin Berlin, Campus Benja-
min Franklin Berlin

2�Charité - Dept. of Dermatology and Allergy, HTCC -Skin Cancer Center, 
Berlin

3�Dept. of Dermatology and Skin Surgery, R.W. Medical Center, Providence 
RI, USA

Background/Aims: Stimulation of the TNF receptors CD30 and CD95 exerts 
opposite effects in cALCL cells. Crosstalk of both receptors is unknown. We 
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aimed to reveal regulatory mechanisms of CD30-induced effects on CD95 
signaling of cALCL cell lines.
Methods: cALCL cell lines were cultured in vitro and “CD30/CD95 crosstalk 
analysis” following CD30-, CD95-, and CD30/CD95-costimulation was per-
formed. Cell surface expression of CD30 and CD95 and induction of apopto-
sis was investigated by FACS. RNA of treated cells was analyzed by RT-RQ-
PCR. A lentiviral-based shRNA-mediated approach was used to inhibit cFLIP 
expression.
Results: CD30/CD95 crosstalk experiments revealed that CD30 ligation leads 
to NFκB-mediated cFLIP up-regulation in cALCL cells, which in turn en-
hanced resistance to CD95-mediated apoptosis. Knockdown of cFLIP in-
creased basic apoptosis rates and diminished CD30-mediated suppression of 
CD95-induced apoptosis of cALCL cells.
Conclusions: CD95-mediated apoptosis is diminished following prestimula-
tion of CD30 in cALCL cells. This effect is based on the CD30-induced up-
regulation of cFLIP. These results may contribute to improved therapy con-
cepts for CD30-positive cutaneous lymphomas.

Fr-161 
The role of epigenetic modifications in the extinction of the B-cell 
gene expression program in classical Hodgkin lymphoma
V. Seitz1, P. Thomas2, H. Stein1, A. Sommerfeld1, E. Oker1, M. Joosten1,  
U. Leser2, M. Hummel1

1�Institut f����������������������������������������������������������     ü���������������������������������������������������������     r Pathologie, Charit�������������������������������������   é������������������������������������    Universit��������������������������  ä�������������������������  tsmedizin Berlin, Campus 
Benjamin Franklin Berlin

2�Institut f�����������������������������������������������������     ü����������������������������������������������������     r Informatik, Humboldt-Universit��������������������   ä�������������������   t zu Berlin, Berlin

Background: Epigenetic changes were found to be involved in the extinction 
of the B-cell gene expression program of classical Hodgkin lymphoma (cHL). 
However, it is unclear whether global or specific epigenetic changes are re-
sponsible for the loss of the B-cell identity of cHL.
Aims and Methods:� To identify the epigenetic differences between Hodgkin 
and B-cell lines we analyzed their global acetylation pattern by chromatin-
immunoprecipitation (ChIP) and subsequent Affymetrix promoter tiling ar-
rays (chip) and compared these results with gene expression data.
Results: Only a limited number of genes appear to be significantly differen-
tially acetylated in Hodgkin and B-cell lines including genes of the B-cell 
pathway. Interestingly, many of the differentially acetylated genes (e.g. CD19, 
ID2, RYBP) were found to be also affected by epigenetic treatment (AZA/
TSA) of B-cells as shown by gene expression profiling.
Conclusion: Our data demonstrate that the spectrum of the epigenetic differ-
ence between Hodgkin and B-cell lines is less wide than previously expected 
and suggests that only a limited number of epigenetically regulated genes are 
involved in the extinction of the B-cell expression program of cHL. Some of 
the epigenetically regulated genes may also be involved in the pathogenesis of 
cHL.

Fr-162 
In situ localization of follicular lymphoma a single center survey on 
1294 lymph nodes
T. Henopp, P. Adam, F. Fend
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen

Aims: Follicular lymphoma (FL) is one of the most common lymphomas of 
the adult in Europe and the USA and characterized by a chromosomal trans-
location t(14;18), resulting in an overexpression of the antiapoptotic BCL-2 
protein. Recent investigations documented a prevalence of t(14;18) positive 
cells in the peripheral blood in up to 66% of healthy individuals older than 50 
years. Further, single reports on BCL-2 positive B-cells in physiologic germi-
nal centres are on record, so called “in situ-localization of follicular lympho-
ma (ISLFL)”. However, frequency of occurence and clinical impact of ISLFL 
remain unclear.
Methods: Immunostaining for BCL-2 was performed in a study group of 
1,294 unselected lymph nodes of 132 patients that underwent surgical lymph 
node resection (mostly oncologic staging). ISLFL cases were further analyzed 

using a FISH assay for detection of t(14;18) and PCR analysis to determine 
B-cell clonality.
Results:� 18 lymph nodes of three patients showed ISLFL without any manifest 
lymphoma up to now. Interestingly, in one patient also a lymph node resected 
two years ago retrospectively showed ISLFL in a single reactive follicle.
Conclusions: Taking into account the incidence of FL of about 1:10,000 inhab-
itants p.a., our study shows that ISLFL is encountered with a significant high-
er frequency than expected. Clinical impact of this observation remains to be 
elucidated.

Fr-163 
microRNAs in malignant lymphomas
C. Thorns
Institut f���������������������������������������������������������������    ü��������������������������������������������������������������    r Pathologie, Universit���������������������������������������  ä��������������������������������������  tsklinikum Schleswig-Holstein, Campus 
L�����ü����beck

Aims: Summary of new data on miRNA-signatures in malignant lymphoma
Methods: RT-PCR based microRNA signatures of B-cell non-Hodgkin-lym-
phomas. Literature search.
Results: MicroRNAs are short non coding RNAs that can modulate gene ex-
pression. They are involved in diverse biological processes such as cell cycle 
and apoptosis and are involved in cancer, acting as oncogenes or tumour sup-
pressors. Formalin-fixed and paraffin-embedded tissue samples are a suitable 
source of microRNAs and can be used for the generation of microRNA signa-
tures. Moreover, microRNAs can be measured in body fluids like serum and 
urine. Single microRNAs and microRNA signatures correlate with prognosis 
in malignant lymphomas.
Conclusions: MicroRNAs may be used for molecular subclassification of ma-
lignant tumours and as tumour markers. Moreover, they may be attractive 
therapeutic targets.

Fr-164 
Phospho-proteome profiling of malignant thymomas and thymic 
carcinomas
P. Str����ö���bel1, C. Sauer1, D. Belharazem1, S. K�����ü����ffer1, P. Hohenberger2, A. Marx1

1�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsmedizin Mannheim
2�Abt. ����������������������������������������������������������������    Chirurgische Onkologie und Thoraxchirurgie, Universit�����������ä����������tsmedizin 
Mannheim

Aims: Advanved thymomas and thymic carcinomas are often refractory to 
standard chemotherapeutic treatments. Novel, ideally targeted, treatments 
are urgently needed. However, little is known about the molecular mecha-
nisms involved in the progression of these tumors.
Methods: We analysed protein extracts from 30 advanced malignant thymo-
mas and thymic carcinomas by phospho-protein-arrays covering a large 
panel of activated receptor tyrosine kinases (RTKs) and MAP kinases.
Results: We identified two different major molecular groups. In group one, 
tumors showed activation of only very few RTKs, in particular EGFR and 
TYRO3. Tumors in group two showed activation of multiple RTKs, including 
the insulin receptor. Very preliminary clinical data in three patients suggest 
that multikinase inhibitors may be more effective in the group of patients 
with activation of multiple RTKs. Analysis of downstream signalling path-
ways suggested an important role of stress-activated protein kinases in gen-
eral of the p38 family in particular.
Conclusion: The presented data may help to better define clinical high risk 
groups among thymoma patients and to develop an experimentally validated 
rationale for tumor-specific targeted treatments.

Abstracts

62 |   Der Pathologe · Supplement 1 · 2010



Poster: Gyn��������������������������   ä�������������������������   ko- und Mammapathologie I

Sa-001 
COX-2 and HER-2/neu are possible therapeutic targets in Paget`s 
disease of the vulva
Lars-Christian Horn1, Sandra Purz1,2, Jens Einenkel2, Michael Höckel2, 
Cornelia Leo2

1�Institute of Pathology, Division of Gynecologic and Perinatal Pathology, 
University of Leipzig

2�Department of Obstetrics and Gynecology, University of Leipzig

Aims: Paget disease (PD) of the vulva is a rare lesion and account for about 1% 
of vulvar neoplasms. Some lesions are multifocal and the rate of recurrence is 
about 30%.Evaluating therapeutic relevant molecules PDs were investigated 
immunohistochemically.
Methods: 8 PPC were stained with antibodies against estrogen and progester-
one receptors, HER-2/neu (Hercept-Test) and COX-2 with semiquantitative 
evaluation of the staining results.
Results: All tested PD were negative for estrogen and progesterone receptor 
analysis. 6/8 PDs represented COX-2 overexpression. All vulvar PD showed 
strong immunoreaction for HER-2/neu (Score 3).
Conclusions: Vulvar PD is probably not under hormonal control of estrogens 
or progestogens. The strong overexpression of COX-2 and HER-2/neu sug-
gest that these both molecules represent possible therapeutic targets.

Sa-002 
Frozen section analysis of vulvectomy specimens: results of a 5-year 
period
L.-C. Horn1, S. Wagner1

1�Institut f�����������������������������������������������      ü����������������������������������������������      r Pathologie, Abetilung f���������������������   ü��������������������   r Mamma-, Gyn������� ä������ ko- & 
Perinatalpathologie, Universit������������������������  ä�����������������������  tsklinikum Leipzig, A��ö�R

Aims: The most important goals of surgical treatment in vulvar cancer (VCX) 
are complete tumor resection and adequate treatment of inguinal nodes. The 
status of resection margins and inguinal node involvement, might be subject 
of intraoperative frozen section examination.
Methods: During a study period of five years we determined the frequency of 
all gynaecologic specimens in between all specimens sent for frozen section 
evaluation with special focus on VCX. Within cases of VCX we determined 
the time, necessary for frozen section, its accuracy and describe our practical 
approach for their handling.
Results: In between 7.921 frozen section analyses, 10.6% resulted from vulval 
gynaecologic surgery. The accuracy rate of vulval frozen section analyses was 
100% for the evaluation of Cloquet´s node, 98.6% for the margin status. The 
mean time, necessary for frozen section analysis of the vulvectomy speci-
mens, was 24.5 minutes (range 6–44 min).
Conclusions: Gynaecologic specimens are not infrequently submitted for in-
traoperative consultation. Regardless of the high degree of individualised 
surgical treatment of VCX some procedures within handling of vulvectomy 
specimens can be tailored and might be subject of standardisation, including 
frozen section evaluation.

Sa-003 
Liposarcoma of the vagina
M. Gajda, K.D. R������ü�����diger1, H. Winzer2, O. Camara2, H. Diebolder2,  
I.B. Runnebaum2, D. Katenkamp, I. Petersen
Institut f�������������������������������������������    ü������������������������������������������    r Pathologie des Universit���������������� ä��������������� tsklinikum Jena
1�Pathologie Weimar
2�Klinik f������������������������������������������������    ü�����������������������������������������������    r Frauenheilkunde des Universit���������������� ä��������������� tsklinikum Jena

Aims: Liposarcoma is the most common soft tissue sarcoma in adults, and it 
typically occurs in either the retroperitoneum or the extremities. However, 
this malignant tumor is very rare in the female reproductive system.
Methods: Detailed clinical and histopathologic review of a clinical case and 
review of the literature using PUBMED for publications on liposarcoma.

Results: A 50-year-old woman with rapidly growing tumor in the vaginal area 
is presented. Pathological evaluation of the biopsy specimen showed the pres-
ence of well differentiated liposarcoma which was characterized by the prolif-
eration of mature fat cells whose size ranged from small to large, and lipo-
blasts, which contained multiple vacuoles in the cytoplasm with enlarged, 
irregular, dense nuclei in fibrous tissue. The tumor measuring 13,6×10,4×6,4 cm 
was completely removed at operation, Histopathological evaluation of the 
resected vaginal tumor showed a dedifferentiated liposarcoma of the vagina. 
Pathological diagnosis was confirmed using ancillary immunohistochemical 
staining with S-100, MDM 2 and CDK4.
Conclusions: By our knowledge this is the first case report of a vaginal liposar-
coma. Its diagnosis requires immunohistochemistry and awareness of its pos-
sible existence.

Sa-004 
No false negative PAP smear test cancer check up in over 90% of 
cervical carcinomas
G. Richter, U. Hahlbohm, D. Teschner, H.-J. P�����ö����hner
Institut f���������������������������������������   ü��������������������������������������   r Pathologie, D-30938 Burgwedel/Hameln

Aims: From the beginning of the 70ies to the middle of the 80ies the incidence 
of the cervical carcinoma shows a clearly declining trend in Germany as well 
as Europe wide. The drop of the rates has weakened since then. Critical dis-
cussions take place about the sensitivity of only 50% of the once-only smear 
tests in comparison with the cervical carcinoma and its preliminary stages. 
The following will show retrospectively the participation ratio of women with 
cervical cancer at smear test cancer check ups as well as the results.
Methods: 2008 our Institute diagnosed 12 cervical carcinomas overall. The 
patients are from Germany, mainly from the North. 8 cases were diagnosed 
histologically and 5 cases cytologically. Retrospectively we found out if these 
women took part in check ups for cervical cancer and the results.
Results: 9 of 12 women (75%) didn‘t have a smear test 6 years prior to their 
cancer diagnostic. Suspicious cytological results were found in 2 women 
(17%) in the years prior to their illness, but these were obviously never fol-
lowed up. Merely one woman (8%) had a negativ cytological result. Here an-
other suspicious result was followed up and consequently lead to the cancer 
diagnostic.
Conclusions: As 92% of the cervical carcinoma happened without a false neg-
ative cytology, an increase of the participation ratio and the consistent follow 
up of suspicious PAP smear tests should be a matter of priority to clearly re-
duce the incidence of the cervical carcinoma.

Sa-005 
The potential of infrared microspectroscopic imaging for a molecu-
lar characterization of tissue sections originated from the cervix 
uteri
Jens Einenkel1, Ulf-Dietrich Braumann2, Wolfram Steller3,  
Lars‑Christian Horn4

1�Department of Obstetrics and Gynecology, Leipzig University
2�Interdisciplinary Centre for Bioinformatics, Leipzig University
3�Institute for Analytical Chemistry, Dresden University of Technology
4�Institute of Pathology, Division of Perinatal and Gynecologic Pathology, 
Leipzig University

Aims:� Infrared (IR) microspectroscopic imaging has been proposed for auto-
mated histological tissue differentiation on unstained specimens, but realistic 
comparisons with conventional histopathology are missing.
Methods: For six sections of cervix uteri encompassing regions mainly with 
stroma, precancerous structures, and squamous cell carcinoma, an overall of 
46 ROIs (0.1–4 mm2) were captured using a FTIR spectrometer with focal 
plane array detector (resolution ~4.2 µm). More than 2.8 million pixel spectra 
were processed with a fuzzy c-means clustering followed by hierarchical clus-
ter analysis. Found clusters were taken to accomplish image segmentation 
with respect to different spectral properties. Landmark-based linear image 
registration was applied to compare segmentation results from IR micro-
spectroscopic imaging vs. manual labelling (res. ~0.7 µm).
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Results: For recognition of nine different tissue types sensitivities and speci-
ficities were determined between 42–91% and 79–99%, respectively.
Conclusions: The application of this imaging technique is only possible in 
combined use with concomitant conventional histopathology.

Sa-006 
c-met and HGF-α in advanced carcinoma of the cervix uteri (FIGO III 
und IV) a possible therapeutic target Target ?
L.-C. Horn1, N. Hommel1, J. Einenkel2, B. Hentschel3

1�Institut f������������������������������������������������������������     ü�����������������������������������������������������������     r Pathologie, Arbeitsgruppe Gyn����������������������������  ä���������������������������  ko- & Perinatalpathologie, 
Universit���������� ä��������� t Leipzig

2�Universit������������������������������  ���������������� ä�����������������������������  ���������������� tsfrauenklinik Leipzig (Trier’sches Institut)
3�Institut f���������������������������������������������������������     ü��������������������������������������������������������     r Medizinische Informatik, Statistik und Epidemiologie, 
Universit���������� ä��������� t Leipzig

Aims: Der hepatocyte growth factor (HGF; scatter factor) und sein rezeptor 
c-met sind bei malignen Tumoren eingebunden in die Zellproliferation, de-
ren Motilit������������������������������������������������������������      ä�����������������������������������������������������������      t, die Angiogenese und das peritumorale Stromaremodelling. 
Rezente Untersuchungen ergaben zudem die M������������������������������   ö�����������������������������   glichkeit der gezielten Inhi-
bition des c-met/HGF-Systems (Tosche & J����������� ä���������� nne 2008).
Methods: 140 CX der FIGO-Stadien III und IV wurden immunhistoche-
misch mit einem polyklonalen anti-c-met und anti-HGF Antik������������ ö����������� rper unter-
sucht. Die zytoplasmatische F���������������������������������������������   ä��������������������������������������������   rbereaktion wurde semiquantitativ evaluiert.
Results: Unter Verwendung eines cut-off Wertes von 33% (Furukawa et al. 
1995) zeigten 83,6% aller CX eine c-met- und 74,3% eine HGF-Expression. 
Plump infiltrativ wachsende CX wiesen eine signifikant st�������������� ä������������� rkere HGF-Ex-
pression auf (p= 0,019). HGF-positive CX wiesen ein l��������������������� ä�������������������� ngeres Gesamt�������ü������berle-
ben auf als HGF-negative CX (9% versus 20%; p=0,04).
Conclusions: M����������������������������������������������������������       ö���������������������������������������������������������       glicherweise spielt das HGF/c-met System keine Rolle bei 
der malignen Progression des CX. Die Majorit�������������������������������    ä������������������������������    t der untersuchten CX zeigten 
eine c-met-������������������������������������������������������������     Ü�����������������������������������������������������������     berexpression. Somit k�������������������������������������   ö������������������������������������   nnten fortgeschrittene CX m���������ö��������glicher-
weise von einer Inhibierung von c-met (z.B. durch AMG102 oder L2G7) bzw. 
eine Inhibition der MET kinase Aktivit������������������������������    ä�����������������������������    t (z.B. durch PHA-665752 and 
SU11274) profitieren.

Sa-007 
LDH 5 expression in endometrial cancer
P. Bronsert, S. Timme, G. Kayser, Y. Ouyang1, B. Gabriel1, E. Stickeler1,  
A. zur Hausen
Institute of Pathology, University Medical Center, Freiburg, Germany
1�Department of Obstetrics and Gynecology, University Medical Center, 
Freiburg, Germany

Aims: Lactate dehydrogenase 5 (LDH5) is a pacemaker enzyme of anaerobic 
glycolysis in malignant tumor cells. Recent data in a relative small patient 
cohort suggest that the expression of LDH5 is an independent prognostic 
marker in endometrial cancer (EC). Here we tested the impact of LDH5 ex-
pression on clinico-pathological parameters.
Methods: LDH5 expression was assessed by immunohistochemistry (IHC) in 
formalin fixed and paraffin embedded EC specimens (n=94). Clinico-patho-
logical parameters, including patient survival, were analyzed in relation to 
LDH5 expression. The EC cohort consisted of 83.3% endometroid ���������adenocar-
cinomas���������������������������������������������������������������������            (type I) and 16.7% (type II) carcinomas. LDH5 expression was scored 
quantitatively ranging from score 0 (negative) to score 3 (strong expression).
Results: Of the 94 EC, 7 were classified as score 0, 9 as score 1, 24 as score 2 
and 54 a score 3. Moderate or strong cytoplasmic expression of LDH 5 was 
significantly correlated with histological grading (p<0.0001). All other pa-
rameters tested including survival did not reveal any significant correlation 
with LDH5 expression.
Conclusions: LDH5 is highly expressed in a substantial number of EC indicat-
ing that anaerobic glycolysis is the main energy source for EC cells. LDH5 is a 
highly potential target for new treatment option for EC. In contrast to re-
cently published data, LDH5 fails to prove as a prognostic marker in EC in 
our study cohort.

Sa-008 
Peritoneal keratin granulomas in a case of an endometrioid adeno-
carcinoma of the corpus uteri
K. Schierle1, H. Guba2, L.-C. Horn1

1�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Leipzig
2�Klinik f�������������������������������������������     ü������������������������������������������     r Gyn�������������������������������������    ä������������������������������������    kologie und Geburtshilfe HBK Zwickau

Aims: Endometrioide Adenkarzinome des Corpus uteri haben im Stadium 
FIGO III eine 5-Jahres-������������������������������������������������      Ü�����������������������������������������������      berlebensrate von ca. 45%. Zum FIGO-Stadium II 
ergibt sich ein Unterschied von 30%. Der bestimmende Faktor f�������������  ü������������  r dieses Tu-
morstadium ist unter anderem eine peritoneale Metastasierung, die auch 
durch andere Prozesse vorget�������������������  ä������������������  uscht werden kann.
Methods:� Histologische Untersuchung eines Hysterektomiepr����������������  ä���������������  prates mit bei-
den Adnexen, systematischer Lymphonodektomiepr�����������������������  ä����������������������  parate sowie peritone-
aler Biopsien aufgrund eines auff������������������������������������������    ä�����������������������������������������    ligen intraoperativen Befundes bei einer 
68-j������������������ ä����������������� hrigen Patientin.
Results: Die histologische Untersuchung des Uterus erbrachte ein schlecht 
differenziertes endometrioides Adenokarzinom des Corpusendometriums 
mit teils verhornenden Plattenepithelmetaplasien und im Bereich der auff���ä��l-
ligen Areale des Peritoneums, bei fehlendem Nachweis peritonealer Tumo-
rinfiltrate, multiple peritoneale Keratingranulome im Bereich der Fimbri-
entrichter beidseits, der Ovarialoberfl����������������������������������������      ä���������������������������������������      che beidseits sowie in der Biopsie des 
rektosigmoidalen �����������Ü����������berganges.
Conclusions: Keratingranulome des Peritoneums als Folge einer plattenepi-
thelialen Metaplasie eines endometrioidien Adenokarzinoms des Corpusen-
dometriums sind eine seltene Differenzialdiagnose und k����������������� ö���������������� nnen Peritoneal-
metastasen imitieren. Der Nachweis von Keratingranulomen hat keinen 
Einfluss auf die Prognose des Endometriumkarzinoms.

Sa-009 
VEGF-A expression is a prognostic factor in serous epithelial ovar-
ian carcinomas after complete surgical resection
K. Engels, A. du Bois1, P. Harter1, A. Fisseler-Eckhoff2, F. Kommoss3,  
R. Stauber4, M. Kaufmann5, V. Nekljudova6, S. Loibl6

Institut f������������������������������������������������   ü�����������������������������������������������   r Pathologie, Universit������������������������ ä����������������������� tsklinikum Frankfurt/M.
1�Frauenklinik, Horst-Schmidt-Kliniken, Wiesbaden
2�Institut f������������������������������������������������   ü�����������������������������������������������   r Pathologie, Horst-Schmidt-Kliniken, Wiesbaden
3�Institut f�����������������������  ü����������������������  r Pathologie, Mannheim
4�Molecular & Cellular Oncology, Universit������������������ ä����������������� tsklinikum, Mainz
5�Frauenklinik, Universit������������������������ ä����������������������� tsklinikum Frankfurt/M.
6�German Breast Group, Neu Isenburg

Aims:� Clinical stage and achievement of complete surgical resection (R0-sta-
tus) are key factors in determining outcome of ovarian carcinoma, but predic-
tion of outcome lacks accuracy. Angiogenesis- related factors might be prom-
ising candidates for new prognostic and predictive parameters.
Methods: Expression levels of vascular endothelial growth factor (VEGF)-A 
and hypoxia inducible factor (HIF)1-α were analysed immunohistochemi-
cally in a homogeneous group of 112 patients with serous ovarian carcinoma. 
Vascular density as an indicator of angiogenesis was assessed using the Chalk-
ley eyepiece method after staining for CD34. Survival and multivariate analy-
sis and correlation tests were performed.
Results: R0-resected tumours (n=54) with VEGF-A positivity showed an im-
proved progression-free survival in the univariate and the multivariate 
(FIGO-stage, grading, resection status as fixed variables) analysis. No signifi-
cant correlation was found between vascular density and VEGF-A expres-
sion.
Conclusions: VEGF-A is a prognostic marker in serous ovarian carcinoma 
patients with macroscopically complete resection.
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Sa-010 
MSH2 and ERCC1 in high grade serous ovarian carcinoma: expres-
sion and survival analysis
S. Scheil-Bertram, A. Du Bois1, M. Oppitz, N. Ewald-Riegler1, P. Harter1, 
F. Heitz1, A. Fisseler-Eckhoff
Institut f���������������������������������������������������������������      ü��������������������������������������������������������������      r Pathologie und Zytologie, Dr. Horst-Schmidt-Kliniken (HSK), 
Wiesbaden
1�Klinik f���������������������������������������������������������������      ü��������������������������������������������������������������      r Gyn���������������������������������������������������������     ä��������������������������������������������������������     kologie und Gyn�����������������������������������������   ä����������������������������������������   kologische Onkologie, Dr. Horst-Schmidt-
Kliniken (HSK), Wiesbaden

The human MutS homolog 2 (MSH2) and excision repair cross-
complementation group 1 protein (ERCC1) are suggested to be prognostic 
markers in adjuvant cisplatin-based chemotherapy in non-small cell lung 
cancer. We already demonstrated that ERCC1 overexpression is an important 
prognostic marker in high grade serous ovarian carcinoma (OC).
Aims: Using MSH2 and ERCC1 antibodies, we analyzed the expression of 
both proteins and their correlation with patients‘ survival.
Methods: We analysed the MSH2- and ERCC1-protein expression using 
ERCC1 antibodies (clone 8 F11) and MSH2 antibody (clone FE11). Immuno-
histochemistry was performed on multi tissue microarrays (78 patients; me-
dian age at diagnosis 64 years; range 32 to 88 years). In all cases a cytoreduc-
tive surgery was followed by platinum-based chemotherapy. The 
immunoreactivity was analyzed in a double blind fashion by two patholo-
gists.
Results: The survival of patients with positive MSH2 status and ERCC1 nega-
tivity was significantly better (mean survival 49,2 months) compared with the 
MSH2 negative and ERCC1 positive subgroup (13,4 months; p=0.007). MSH2 
alone was not a significant prognostic factor whereas ERCC1 alone was sig-
nificantly associated with the patients’ survival (p=0.004).
Conclusions: ERCC1 protein overexpression is negatively correlated with the 
outcome of high grade serous OC. The combination of ERCC1 and MSH2 has 
no further prognostic impact on the outcome of OCs.

Poster: Gyn���������������������������   ä��������������������������   ko- und Mammapathologie II

Sa-011 
Tumor hypoxia occurs irrespective of ovarian cancer histology but 
does not correlate with patient outcome
A.-K. Zimmermann., K. Ikenberg, R. Caduff, G. Kristiansen
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich

Aims:� Tumor hypoxia has been identified as a major driver of tumor de-dif-
ferentiation and progression. In this respect, HIF- and HIF-target proteins are 
centrally involved in tumorigenesis. We aimed to analyse expression of HIF-
1alpha, CAIX, GLUT1, and Ki-67 in ovarian carcinomas.
Methods: A tissue micro array was constructed to represent eight normal tis-
sues, 36 borderline tumours and 150 cases of ovarian carcinomas. Protein ex-
pression of HIF-1alpha, GLUT-1 and CAIX was immunohistochemically ana-
lysed and semiquantitatively scored (IRS 0–12). Data on Ki-67 was available 
from preceding studies.
Results: The median IRS of HIF-1alpha expression in ovarian cancer was 1, 
only 3% of cases showed a moderate to strong nuclear expression. However, 
the HIF-1 target genes GLUT1 and CaIX were found at higher levels (42% and 
57% respectively). Particularly GLUT1 was highly correlated to HIF-1alpha-
positivity (cc=0.38, p=0.001) and higher Ki-67 fractions (cc=0.18, p=0.025). 
Interestingly, borderline tumors showed equal rates of expression. No correla-
tion was seen with FIGO stage, tumor grade or other clinico-pathological 
criteria including tumor histology. In univariate survival analyses, no prog-
nostic significance of the hypoxia markers could be demonstrated.
Conclusions: Although markers of hypoxia can be detected in ovarian carci-
nomas of different histological types, no immediate diagnostic or prognostic 
value was apparent.

Sa-012 
Glycoproteome of ovarian cancer: Diagnostic and therapeutic impli-
cations
A.-K. Zimmermann, R. H���������ü��������ttenhain1, V. Heinzelmann-Schwarz2, R. Caduff,  
K. Ikenberg, D. Fink2, D. Dinulescu3, H. Moch, P.J. Wild, R. Aebersold1

Institut f��������������������������������������������     ü�������������������������������������������     r Klinische Pathologie, Univ. Spital Z�����ü����rich
1�Institut f����������������������������������������    ü���������������������������������������    r Molekulare Systembiologie, ETH Z�����ü����rich
2�Klinik f�����������������������������������    ü����������������������������������    r Gyn�����������������������������   ä����������������������������   kologie, Univ. ������������� Spital Z�����ü����rich
3�Brigham and Women’s Hospital, Dana-Farber/Harvard Cancer Institute, 
Boston, MA, USA

Aims:� Applying a systems biology approach to discover ovarian cancer spe-
cific protein signatures for diagnosis and treatment.
Methods: Ovarian tissue from a conditional KRAS overexpression and 
PTEN-knockout mouse model was investigated using selective enrichment 
of N-glycopeptides and mass spectrometry-based label-free quantification. 
Mouse tissue signatures were validated in plasma and tissue of humans by 
selected reaction monitoring (SRM), ELISA, and immunohistochemistry 
(IHC) techniques.
Results: Mouse tissue signatures were verified in human plasma of patients 
with ovarian cancer. Ovarian cancer tissue microarrays were used to validate 
plasma signatures in human tissue by immunohistochemistry.
Conclusions: The availability of protein biomarkers for the detection and 
treatment of ovarian cancer will have profound impact on diagnosis and 
treatment of ovarian cancer.

Sa-013 
Serous tubal in situ carcinoma (STIC) and p53-signature in tubal 
and primary peritoneal carcinomas
C. Leonhardt1, K. Engeland2, J. Einenkel2, L.-C. Horn1

1�Institut f������������������������������������������������������������     ü�����������������������������������������������������������     r Pathologie, Arbeitsgruppe Gyn����������������������������  ä���������������������������  ko- & Perinatalpathologie, 
Universiti���������� ä��������� t Leipzig

2�Universit������������������������������  ���������������� ä�����������������������������  ���������������� tsfrauenklinik Leipzig (Trier’sches Institut)

Aims: Serous tubal in situ carcinoma (STIC) has been defined as one impor-
tant precursor of pelvic serous cancer (Folkins et al. 2008, Crum 2009; Lynch 
et al. 2009). Morphologically, STIC is defined by are cytologic atypia, high 
proliferative index and strong staining for p53 (Jarboe et al. 2008). Recently, 
STIC has been reported in about 30% of endometrial serous carcinomas (Jar-
boe et al. 2009). As a precursor lesion of STIC, characterised by low prolifera-
tive index, but p53-accumulation and no cytologic atypia has been defined 
(Lee et al. 2007).
Methods: The present study evaluates the presence of STIC and p53-signature 
in consecutive cases of 12 prophylactic salpingo-oophorectomy in women 
with BRCA-1-mutaion (BSO), 11 macroscopically inconspicuous tubes of pa-
tients with primary tubal cancer (TC) and 9 cases of primary peritoneal can-
cer (PPC) using immunohistochemistry against Ki-67 and p53 (clone DO-
7).
Results: The frequency of p53-signature and STIC was 8% and 0% in cases of 
prophylactic surgery, 9% and 18% in TC and 0% and 33% in PPC.
Conclusion: STIC and p53-signature as precursor lesions of pelvic serous can-
cer is seen in macroscopically inconspicuous Fallopian tubes in unilateral TC 
in patients with elective BSO and patients affected by PPC. We propose that 
the sectioning and extensively examining the fimbria protocol be applied to 
all cases with PPC, TC and in women with prophylactic BSO.
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Sa-014 
3 cases of ovarian cancer with a „Sister-Mary-Joseph-nodule”
M. Gajda, R. Neumann, O. Camara1, H. Winzer1, A. Geisler2, W. Frosch2,  
I.B. Runnebaum1, I. Petersen
Institut f�������������������������������������������    ü������������������������������������������    r Pathologie des Universit���������������� ä��������������� tsklinikum Jena
1�Klinik f������������������������������������������������    ü�����������������������������������������������    r Frauenheilkunde des Universit���������������� ä��������������� tsklinikum Jena
2�Klinik f������������������������������������������������������������     ü�����������������������������������������������������������     r Chirurgie und Gef����������������������������������������  ä���������������������������������������  ßchirurgie des Robert-Koch-Krankenhaus 
Apolda GmbH

Aims:� Umbilical metastasis (UM) is a special entity of skin metastasis also 
being termed „Sister-Mary-Joseph-nodule“ which have no connection to the 
primary tumour. They are often the only sign of a malignant primary tumour 
and are associated with a poor prognosis. The aim of this study of three cases 
is to describe this rare phenomenon which is often misconstrued.
Methods: It is about a clinical-pathological description of three own cases of 
our Institute of Pathology, which had been sent to us for histological investi-
gations. All cases came from clinics of gynecology.
Results: 1. 64 year old women with the leading symptom weeping navel. Pri-
mary diagnosis: metastasis of the peritoneal cancer, after surgery: papillary 
carcinoma with psammom-bodies caused by an ovarian cancer (FIGO IV). 2. 
79 year old woman: Ovarian carcinoma (FIGO IV) with an UM. 3. 67 year old 
woman: 2nd adenocarcinoma of the ovary by a malignant transformation of 
a teratoma with an UM, primary interpreted as umbilical hernia (FIGO IV).
Conclusions: 1. Umbilical metastasis as first sign of ovarian carcinoma (case 
1). 2. Correlation with metastasis in „umbilical hernia“ (case 2). About 4% of 
ovarian cancers metastasize to the skin (case 3). UMs are often misconstrued 
with endometriosis, nevus, hernia umbilicalis or epidermal cysts as differen-
tial diagnoses.

Sa-015 
Adenomatoid tumors: a clinicopathologic and immunohistochemi-
cal study of 62 cases emphasizing their site-specific morphologic 
diversity and the hormone receptor status
D.L. Wachter, P.H. W�����ü����nsch1, A. Hartmann, A. Agaimy
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
1�Institut f��������������������������������   ü�������������������������������   r Pathologie, Klinikum N�������ü������rnberg

Aims: Adenomatoid tumor is a rare benign neoplasm of probable mesothelial 
origin with a striking predilection for female and male genital organs. Rare 
examples may arise from serosal surfaces and in parenchymatous organs.
Methods: We reviewed all adenomatoid tumors at our departments with em-
phasis on histological pattern, expression of mesothelial markers including 
D2–40 as well as steroid hormones (estrogen, progesterone and androgen re-
ceptor).
Results: Sixty-two cases were retrieved. Site distribution was as follows: uterus 
(n=21), fallobian tube (n=12), ovary (n=4), para-ovarian (n=2), epididymis 
(n=12), testis (n=11) and adrenal gland (n=1). Mean age was 44 and 55 yrs for 
testicular and epididymal, and 47 and 55 yrs for uterine and tubal tumors, 
respectively. While most non-uterine lesions had predominantly adenoid/an-
giomatoid pattern lacking a prominent smooth muscle component, the ma-
jority of uterine adenomatoid tumors displayed a mixture of microcystic 
(lymphangiomatoid) infiltrating spaces amid a prominent leiomyoma-like 
smooth muscle component that was responsible for the fibroid-like gross ap-
pearance in most cases. All lesions expressed Cytokeratin, calretinin, D2–40, 
and variably (mostly weakly) steroid hormone receptors.
Conclusions: Awareness of the morphologic diversity of adenomatoid tumors 
should prevent mistaking them for infiltrating epithelial neoplasms. The term 
mesothelial adenomyoma might be more appropriate for uterine tumors.

Sa-016 
Registry for gestational trophoblastic disease of the German Work-
ing Group of Gnyecological Oncology (AGO) first results
L.-C. Horn1, U.A. Ulrich2, A.D. Ebert3, M. Vogel1

1�Institut f�����������������������������������������������      ü����������������������������������������������      r Pathologie, Abetilung f���������������������   ü��������������������   r Mamma-, Gyn������� ä������ ko- & 
Perinatalpathologie, Universit������������������������  ä�����������������������  tsklinikum Leipzig, A��ö�R

2�Abteilung Gyn������������������������������������������������������   ä�����������������������������������������������������   kologie und Geburtshilfe, Martin-Luther-Krankenhaus, 
Berlin

3�Abteilung Gyn���������������������������������������������������    ä��������������������������������������������������    kologie und Geburtshilfe, Vivantes-Klinikum Berlin

Aims: The German Working Group for Gynecologic Malignancies (Arbe-
itsgemeinschaft für Gynäkologische Onkologie e.V. (AGO) which acts under 
the roof of the German Cancer Society and the German Society of Obstetrics 
and Gynecology has established a registry for GTD at the Institute of Pathol-
ogy at the University of Leipzig.
Methods: Retro- and prospective analysis of the frequency of GTD and col-
lecting clinico-pathologic data.
Results: Between 1996 and 2008 64 cases of GTD were registered. The major-
ity of them (70.9%) were in house cases from the University of Leipzig Hospi-
tal; the other ones resulted from consultation cases. Within the GTD, the 
follwing diganoses were seen: exaggeretade placental site (EPS; 18.1%), pla-
cental site nodule (14.6%), partial moles (15.2%), PSTT (2.4%), partial mole 
with EPS (1.2%), complete moles (6.4%), complete mole with EPS (1.2%), in-
vasive moles (1.2%) and choriocarcinoma (2.9%).
Conclusions: The AGO will please all gynecologists and pathologists to sub-
mit their cases to the registry. The registration of the cases within the GTD-
registry is free of charge. There will be no refund for the mailing expenses.

Sa-017 
Does “the worst killer” escape? Comparison of screening detected 
breast carcinomas with tumours in a control group of patients in 
the same age range
A. Staebler1, F. Schneider1, U. Krainick-Strobel2, M. Majer2, U. Vogel1,  
T. Fehm3, D. Wallwiener3, F. Fend1

1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen
2�Mammographie Screening Neckar-Alb, T�������ü������bingen
3�Frauenklinik, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen

Aims: We examine the influence of the screening program on selected patho-
logical and prognostic parameters in the beginning of a breast cancer screen-
ing program.
Methods: The first 97 cases of screening-detected breast carcinomas in the 
region Neckar-Alb were compared to a consecutive series of 159 primary 
breast cancer patients of the same age range, who underwent surgery in the 
Universitätsfrauenklinik Tübingen in the same time period and had not par-
ticipated in a screening program. In addition to standard clinical and histo-
logical parameters we evaluated hormone receptor status and proliferative 
activity (Mib-1 rate >20%).
Results: A significant difference in tumour grade was observed between 
screening-detected invasive carcinomas and the control group, with more 
poorly differentiated carcinomas in the control group (7% vs. 31%, p=0,009). 
In addition, the screening group had a much lower number of tumours with 
high Mib-1 index (20% vs. 40%, p=0,008), hormone receptor-negative (HR-) 
tumours (1,3% vs. 15%, p<0,001) and most importantly no triple-negative tu-
mours (HR- and Her2 neg: 0% vs 11%, p>0,001).
Conclusions: Screening-detected carcinomas represent a selected group of 
mostly hormone-receptor positive, small carcinomas. As might be expected, 
the prognostically unfavourable, poorly differentiated and especially triple-
negative tumours are underrepresented in our series in comparison to a con-
trol group of patients in the same age.
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Sa-018 
EGFR1 (7p12) overexpression and aneuploidy in BRCA1 positive 
and sporadic breast cancer
P. Ahrens, H. Kreipe
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: The aim of this study was to point out, whether a highly increased 
EGFR1 expression in BRCA1 associated breast cancer, detected by immuno-
histochemistry, coincides with amplification or aneuploidy of the EGFR1 
gene locus, compared to sporadic breast cancer.
Methods: Immunohistochemical and cytogenetic (FISH) analyses have been 
performed on formalin fixed and paraffin embedded tissue from 20 BRCA1 
positive and 48 sporadic breast cancers, using multi tissue arrays. The FISH 
probes covered the 7p12 region containing the EGFR1 gene locus and the cen-
tromeric region of chromosome 7. The results have been scored according to 
the Her2/neu ASCO/CAP guidelines.
Results: 40% of BRCA1 tumors yielded an overexpression of EGFR1, com-
pared to 8% of sporadic carcinomas. 50% of BRCA1 cases and 40% of spo-
radic tumors showed aneuploidy with 3 to 6 copies of either the EGFR1 gene 
and the centromeric region of chromosome 7. A concomitant overexpression 
and aneuploidy of EGFR1 has only been observed in 30% of BRCA1 carcino-
mas, whereas 40% of those cases showed neither overexpression nor aneu-
ploidy. 20% of BRCA1 cases showed aneuploidy without overexpression. 6% 
of sporadic tumors yielded coincidental overexpression and aneuploidy, 
whereas 58% did not show any changes. In 33% of sporadic cases aneuploidy 
without overexpression has been detected. No real amplification of the EGFR1 
gene locus has been found in either group.
Conclusions: Overexpression of EGFR1 is not correlated with aneuploidy or 
amplification in BRCA1 positive and sporadic breast cancer. Whether the 
EGFR1 expression is directly or indirectly influenced by mutated BRCA1 in a 
different manner remains to be elucidated in further studies.

Sa-019 
Distinguishing medullary carcinoma of the breast from high-grade 
invasive ductal carcinoma: a comprehensive immunohistochemical 
approach
Uta Flucke#,1, Maria Theresia Flucke#,1, Ludwig Hoy4, Elisabeth Breuer2,  
Rolf Goebbels3, Kerstin Rhiem6, Rita Schmutzler6, Helene Winzenried1, 
Michael Braun5, Susanne Steiner1, Reinhard Buettner1,  
Heidrun Gevensleben1

1�Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Bonn
2�Institut f��������������������������������������������    ü�������������������������������������������    r Pathologie, Technische Universit��������� ä�������� t Aachen
3�Institut f�����������������������  ü����������������������  r Pathologie, W�������ü������rselen
4�Institut f����������������������������������������������    ü���������������������������������������������    r Biometrie, Medizinische Hochschule Hannover
5�Zentrum f��������������������������������������������������������������     ü�������������������������������������������������������������     r Geburtshilfe und Frauenheilkunde, Universit���������������� ä��������������� tsklinikum Bonn
6�Molekulare Onkologie, Klinik und Poliklinik f�������������������� ü������������������� r Frauenheilkunde, 
Universit���������������� ä��������������� tsklinikum K���ö��ln

#both authors contributed equally

Aims: Medullary carcinomas (MCs) represent a rare breast cancer subtype 
associated with a rather favorable prognosis compared to invasive ductal car-
cinomas (IDCs). Due to histopathological overlaps MCs are frequently mis-
classified as high-grade IDCs, potentially leading to overtreatment of MCs. 
Our present study aimed to establish novel diagnostic markers distinguishing 
MCs from hormone-receptor negative high-grade IDCs.
Methods:� 61 MCs and 133 hormone-receptor negative IDCs were analyzed in 
a comparative immunohistochemical study. Applied markers included a 
comprehensive panel of cytokeratines (CKs), vimentin, smooth-muscle-actin 
(SMA), p63, p53, cell adhesion molecules (N-CAM (CD56), Syndecan-1 
(CD138), E-cadherin and P-cadherin) and development associated transcrip-
tion factors (AP-2 alpha, AP-2 gamma).
Results: A significantly higher proportion of IDCs displayed increased ex-
pression of CK7, AP-2 alpha and HER2 in contrast to MCs (CK7: 91% in IDCs 
vs. 77% of MC; AP-2 alpha: 77% vs. 57% and HER2: 26% vs. 7%, each p<0.01). 
Vice versa, MCs were slightly more frequently positive for SMA and vimentin 
(p>0.05).

Conclusions: Hormone-receptor negative high-grade IDCs are significantly 
associated with luminal differentiation, Her2 and AP-2alpha overexpression, 
whereas MCs tend to display myoepithelial features. Markers analyzed in this 
study are of diagnostic value regarding the differential diagnosis of MCs.

Sa-020 
C-myc and Topoisomerase IIa alterations in triple negative breast 
carcinomas
C. Ramach, A. Fitsche, H. Moch, Z. Varga
Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich

Aims: Triple negative breast carcinomas are nearly always poorly differenti-
ated and are associated with poor clinical outcome. Alterations of Topoisom-
erase IIa and c-myc genes have possible therapeutic consequence to adjuvant 
chemotherapy in this cancer group. Here we investigated the presence or ab-
sence of gene alterations of these genes and we correlated these findings with 
differentiation grade and with the presence of basal phenotype.
Methods: We examined 30 triple negative breast carcinomas (negative for 
estrogene (ER) and progesterone receptors (PR) and no amplification of the 
Her2 gene). The tumours corresponded to pT1b or pT2 and were histologi-
cally G2 or G3. Basal phenotype was defined by expression of CK5/6.Top IIa 
and c-myc gene copy number alterations were detected by Fluorescence in 
situ Hybridisation (FISH). The expression of hormone receptors and basal 
cytokeratins (CK5/6) were analyzed by immunohistochemistry.
Results: Amplification of the c-myc gene was found in 1 of 30 tumours 
(6,25%). No amplification or deletion of the Top IIa-gene was detected. 16 
cases (53,3%) expressed diffuse basal phenotype in more than 5% of the tu-
mour cells, in 5 cases (16,7%) basal phenotype was present in less than 5% of 
the tumour cells. The case with amplification of c-myc gene showed expres-
sion of CK5/6 in 5% of the tumour cells.
Conclusions: The expression of basal cytokeratins was present in a vast ma-
jority of triple negative carcinomas of the breast. C-myc gene amplification 
occurs in a minority of these tumours and seems to be independent from the 
presence of basal type carcinomas.

Sa-021 
Flat epithelial atypia (FEA) is a common B3 breast lesion and associ-
ated with non-invasive cancer but not with invasive cancer in final 
excision histology
A. Noske, S. Pahl1, C. Richter-Ehrenstein2, E. Fallenberg3, AC. Buckendahl1,  
W. Weichert1, M. Dietel1, C. Denkert1

Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Pathologie, Universit��������������������������  ä�������������������������  tsklinikum Charit�������� é�������  Berlin
2�Klinik f���������������������������������������������������    ü��������������������������������������������������    r Gyn���������������������������������������������   ä��������������������������������������������   kologie, Universit��������������������������  ä�������������������������  tsklinikum Charit�������� é�������  Berlin
3�Klinik f��������������������������������������������������    ü�������������������������������������������������    r Radiologie, Universit��������������������������  ä�������������������������  tsklinikum Charit�������� é�������  Berlin

Aims:� The optimal management of benign breast lesions with uncertain ma-
lignant potential (B3 category) found in breast needle core biopsies (NCB) is 
still under debate.
Methods: We reviewed 122 needle core biopsies with B3 lesions and com-
pared the B3 histological subtypes with the final excision histology to deter-
mine associated rates of malignancy.
Results: The most common histological subtypes in biopsies are FEA in 
35.2%, followed by papillary lesions in 21%, and ADH in 20%. Final excision 
histology was benign in 73 (90.2%) and malignant in 8 (9.8%; 2 invasive can-
cer, 6 DCIS). Of all B3 subtypes, ADH and FEA were associated with malig-
nancy, whereas only ADH was accompanied by invasive cancer.
Conclusions: FEA and ADH are common lesions of the B3-category in biop-
sies of the breast. Both lesions are associated with malignancy whereas only 
ADH was related to invasive cancer. We conclude that an excision biopsy af-
ter diagnosis of FEA is recommended depending on clinical and radiological 
findings.
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Sa-022 
Breast cancer screening in the prevalence phase. What are the dif-
ferences to the era before?
M. M�����������������������������    ö����������������������������    rz, J. Sch������������������  ö�����������������  nlebe, G. Haroske
Institut f�������������������������������������������������   ü������������������������������������������������   r Pathologie, Krankenhaus Dresden-Friedrichstadt

Aims: The aim of the breast cancer screening program is detecting breast can-
cer in early cancer stages. From the pathological point of view is the question: 
Does the screening situation really render our diagnostic results in pTNM 
classification, grading and hormone receptors status?
Methods: Search in 3353 (2004 till 2009) cases of our iPath based breast can-
cer database including anonymous clinical and surgical pathology informa-
tion. A comparison was made between cancer cases from the breast cancer 
screening program and cancers detected in a „curative“ setting. Parameters 
studied were pT-, pN- und pM-status, grading, hormone receptor status and 
maximum lesion diameter. The results were tested for statistical significance 
with Knime© and R©.
Results: 1334 full documented cases including 190 from screening could be 
analyzed. The screening population and the compared population were uni-
formly distributed. Tumour diameter in the screening population was signifi-
cant lower than in routine population (14 mm vs. 18 mm, p=0,003). Even the 
grade of tumour was lower (mainly G2) than in the compared population 
(balanced G2 and G3).
Conclusions: The target of the screening program is met in the routine surgi-
cal pathology. The size of tumours seems to be diminished, their lymph node 
status improved and the tumors are better differentiated, however at a lesser 
extent than expected.

Sa-023 
Morphology of interval carcinomas in the mammographic screen-
ing programme
M. W���������������  ö��������������  hlke, B. Beese1, K. Sobolewski2, R. Hinze
Institut f���������������������������������������    ü��������������������������������������    r Pathologie, HELIOS Kliniken Schwerin
1�Institut f���������������������������������������    ü��������������������������������������    r Radiologie, HELIOS Kliniken Schwerin
2�Klinisches Krebsregister, HELIOS Kliniken Schwerin

Aims: Interval carcinomas (IC) are breast cancers occurring within a negative 
mammographic screening episode. So far, pathological features of IC are de-
scribed insufficiently.
Methods: Morphology of 16 invasive IC (occurring in a screening period of 31 
months; 47.349 screened subjects) was compared with either invasive screen-
ing carcinomas (SC) (n=188) or carcinomas detected outside the screening 
programme (NSC) (n=402) in terms of histological type, grading, tumor 
stage (pT and pN), ER, PR, HER2 expression. Finally, the radiologists retro-
spectively reviewed the mammograms of the IC.
Results: There was no significant difference in the histological type in all three 
groups. Compared with SC, IC were more frequently highly proliferative 
(Ki67 mean: 32%), more frequently high grade (56% vs. 25%, p=0,050), nodal 
positive (63% vs. 28%, p<0,001) and triple negative (38% vs. 12%, p=0,006). 
Retrospective review of the preceding screening mammograms of IC revealed 
that 2 tumors (13%) were missed (observer‘s error), 11 studies (69%) showed 
no tumor (true interval carcinomas), and 3 cases (19%) showed subtle signs of 
malignancy.
Conclusions:� Interval carcinomas in this series revealed small tumors with a 
more aggressive phenotype, high grade differentiation, triple negative tumors 
and higher frequency of lymph node metastases. Thus, breast cancers with 
assumable poor prognosis are overrepresented in this subset.

Sa-024 
Determination of the Her2/neu gene amplification status in cyto-
logic breast cancer specimen using automated silver enhanced in 
situ hybridization
F.R. Fritzsche, P.K. Bode, H. Moch, Z. Varga, G. Kristiansen, B. Bode
Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich

Aims: Silver enhanced in situ hybridization (SISH) is a new emerging tool for 
the determination of the Her2 status in breast cancer. SISH is technically 
comparable to Fluorescence in situ hybridization (FISH) but does not require 
a fluorescence microscope for its interpretation.
Methods: While histological evaluations of SISH are promising, we aimed to 
evaluate its use for cytologic specimens. Her2 status as routinely determined 
by FISH was available.
Results: SISH signals in cytologic cell blocks and smear specimen were almost 
constantly easy to evaluate. Lack of tumor cells in the cell block material was 
the limiting factor. The Her2 status, as determined by the Her2/Chr17 SISH, 
was basically identical to the results of the Her2 FISH. Interobservervariablity 
was low.
Conclusions: Her2/Chr17 SISH is a useful and accurate method for the evalu-
ation of the Her2 gene status in cytologic breast cancer specimens. The advan-
tages of signal permanency and bright field microscopic result interpretation 
make this technique an attractive alternative to the current FISH based gold 
standard.

Sa-025 
The novel HOPE-technique as a promising diagnostic tool for hu-
man breast cancer pathology
D.S. Lang1, T. Zeiser2, H. Schultz1, J. Gerdes3, E. Vollmer1, T. Goldmann1

1�Klinische und Experimentelle Pathologie, Forschungszentrum Borstel
2�Abteilung f�������������������������������������������������������     ü������������������������������������������������������     r Gyn�������������������������������������������������    ä������������������������������������������������    kologie und Geburtsheilkunde, Paracelsus Klinik 
Henstedt-Ulzburg

3�Tumorbiologie, Forschungszentrum Borstel

Aims: Despite remarkable progress in the treatment of human breast cancer, 
the identification of reliably predictive biomarkers is still mandatory to deter-
mine more accurately those patients, who will benefit from (neo)adjuvant 
therapy. The HOPE-(Hepes glutamic acid buffer mediated Organic solvent 
Protection Effect) technique has already proven to be a fascinating new tool 
for histology. In order to test its suitability for optimal diagnostics of modern 
molecular medicine, the detectability of several predictive biomarkers for hu-
man breast cancer was analyzed by application of the novel HOPE-fixation 
and subsequent paraffin-embedding method.
Methods: Expression of established (ER-, PR receptors, Her-2) and novel pre-
dictive markers (uPA/PAI-1, PTEN) for breast cancer was determined by im-
munohistochemistry (IHC); Her2 and Topoisomerase II☐ were also analyzed 
by FISH and CISH (fluorescence / chromogen in situ hybridization), respec-
tively.
Results: The new HOPE-technique provided clear immunohistological de-
tection of all biomarkers in all cases without any thermal denaturation of the 
specimens. Moreover, the amount of primary antibodies and of the detec-
tion-systems could be significantly reduced. Molecular analysis of Her2 - gene 
amplification was also consistently enhanced as compared to the correspond-
ing formalin-fixed specimens.
Conclusions and Perspectives: Due to the reduced denaturation of antigens, 
the HOPE-technique offers enhanced detection of all biomarkers analyzed. 
The resulting well preserved morphology and elevated degree of standardiza-
tion for IHC as well as the possibility of molecular analyses with consistent 
results represent a substantial improvement for more exact diagnoses, prog-
noses and even treatment options for patients with human breast cancer.

Abstracts
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Sa-026 
Cell suspensions as positive and negative controls in immunohisto-
chemistry
U.F. Vogel
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen

Aims:� Cell lines are used as controls in immunohistochemistry for more than 
10 years. Mostly, the cells are fixed in formalin, mixed with agar and paraffin 
embedded comparable to routinely processed tissue specimens. The paraf-
finized cell blocks are cut and mounted on glass slides often together with 
tissue sections (on-slide controls). To overcome this cutting procedure for the 
paraffinized cell blocks a cell suspension was dropped onto the slides.
Methods: Breast carcinoma cells (SKBR3, MCF-7) were washed in PBS and 
fixed in formalin 4% for 30 minutes. After centrifugation the cells were resu-
pended in Tris/HCl 0.05 mol/l and NaN3 15 mmol/l at pH 7.2 and stored in a 
refrigerator at 4°C. For five months these cells were dropped on a slide each 
week onto which a paraffinized section of breast carcinoma was added. The 
slides were stained immunohistochemically for HER2 using an immunos-
tainer and an anti-HER2 antibody.
Results: For more than five months the SKBR3 and MCF-7 cells dropped onto 
the slides showed a correct immunohisto-chemical result. The deparaffiniza-
tion step for the paraffinized tissue did not harm the non-paraffinized fixed 
cells.
Conclusions:� In comparison to the storage of antibodies used in immunohis-
tochemistry it was possible to store formalin-fixed cell lines in Tris/HCl and 
NaN3, drop them onto slides and use them as controls in immunohistochem-
istry. Dropping the cells onto the slides appears to be more comfortable than 
to make paraffin sections and to store sections for on-slide control in advance. 
Moreover, it should be possible to integrate cell suspensions into the auto-
matic staining procedure using special dispensers.

Sa-027 
The XbaI G>T polymorphism of the glucose transporter-1 gene 
(GLUT1) modulates 18FDG uptake and tumor aggressiveness in 
breast cancer
F. Grabellus, S.-Y. Sheu, H. Bachmann1, F. Otterbach, S. Hahn2, K.W. Schmid, 
A. Stahl3

Institut f���������������������������������   ü��������������������������������   r Pathologie und Neuropathologie
1�Institut f������������������ ü����������������� r Pharmakogenetik
2�Institut f������������� ü������������ r Radiologie
3�Klinik f���������������������������������������������   ü��������������������������������������������   r Nuklearmedizin, Universit����������������� ä���������������� tsklinikum Essen

Aims: We investigated the relevance of single-nucleotide polymorphisms 
(SNPs) in the glucose transporter 1 (GLUT1) gene on the uptake of 18FDG 
and tumor aggressiveness in breast cancer.
Methods: In 52 individuals with breast cancer, a diagnostic PET/CT was per-
formed, and the standardized uptake value (SUV) was determined as a mea-
sure of FDG uptake. Three GLUT1 SNPs (XbaI G>T, HpyCH4 V A>T, and 
HaeIII T>C) were investigated in genomic DNA that was isolated from paraf-
fin-embedded specimens of all patients.
Results: The GG genotype of the XbaI G>T SNP was associated with in-
creased tumor uptake of 18FDG, with a mean SUV of 11.7 (TT/GT genotypes: 
5.9, P=0.031). Furthermore, the GG genotype was positively related to en-
hanced tumor proliferation (mitotic count, P=0.002). In line with this find-
ing, the GG phenotype was absent in grade 1 carcinomas and increasingly 
prevalent in tumors with higher malignancy (grade 2: 28.0%; grade 3: 50%).
Conclusions: This study found that the XbaI G>T SNP of the GLUT1 gene 
results in an increased 18FDG uptake and is associated with a more advanced 
tumor grade/growth in breast cancer. Thus, this genetic variant might favor 
aggressive phenotypes by modulating the efficiency of cancer cells to recruit 
glucose and escalate growth rate, suggesting the XbaI G>T SNP as a prolifera-
tion-related prognostic factor.

Sa-028 
PARP expression in primary operable breast cancer translational 
research in GeparTrio
B. M���������������  ü��������������  ller, S. Loibl1, S. Darb-Esfahani, C. Solbach2, J. Budczies,  
W. Lichtenegger3, Manfred Dietel, G. Delling4, C. Denkert, G. von Minckwitz1

Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
1�GBG Forschungs GmbH, Neu-Isenburg
2�Klinikum der J. W. Goethe Universit��������������������   ä�������������������   t, Frankfurt / Main
3�Interdisziplin�����������������������������������������������������    ä����������������������������������������������������    res Brustzentrum, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
4�Institut f�����������������������  ü����������������������  r Pathologie, Hannover

Aims: The polyadenosine diphosphate [ADP]-ribose) polymerases (PARPs) 
are a large family of multifunctional enzymes. PARP-1 plays a key role in the 
genomic stability. Increased expression could be associated with resistance to 
DNA damage-inducing therapeutic agents. PARP inhibitors could lead to an 
enhanced efficiency of DNA-methylating agents as well as an increased rate of 
apoptosis. We analysed the PARP expression in correlation to hormone re-
ceptor (HR) status and HER2 expression in a cohort of 587 participants of the 
GeparTrio trial.
Methods: The GeparTrio trial was a multicenter prospective randomised 
phase III trial with the primary goal to evaluate the pCR after different 
schemes of neoadjuvant chemotherapy. Immunhistochemical stainings of 
estrogen receptor, progesterone receptor, HER2 and PARP were performed 
according to standard procedures on a tissue microarray.
Results: We evaluated the cytoplasmic and nuclear expression in 587 samples. 
A cytoplasmic staining correlates significant with less differentiated (G3), 
nodal positive, HR negative and triple negative tumors.
Conclusions: A positive cytoplasmic PARP expression shows in contrast to 
nuclear staining significant correlations with e.g. advanced tumor types. Fur-
ther studies are necessary to research the potential different functions.

Sa-029 
Myoglobin status in human breast cancer: Unexpected expression, 
novel regulation and putative function
G. Kristiansen1, J. Hu2, D. Stiehl2, M. Rose3, J. Gerhardt1, F.R. Fritzsche1,  
H. Moch1, J.P. Theurillat1, E. Gnaiger4, T. Hankeln5, T.A. Gorr2, E. Dahl
1�Institute of Surgical Pathology, University Hospital Zurich, Zurich, Switzer-
land

2�Institute of Veterinary Physiology, University of Zurich, Zurich, Switzerland
3�Institute of Pathology, Medical Faculty, RWTH Aachen University, Germany
4�Dept. General and Transplant Surgery, Medical University of Innsbruck, 
Innsbruck, Austria

5�Institute of Molecular Genetics, Johannes Gutenberg University Mainz, 
Mainz, Germany

Background: We aimed to analyze expression, regulation and function of 
myoglobin (Mb) in human breast cancer.
Methods: A wide spectrum of methods was applied: Immuno-histochemis-
try, immunofluorescence, microdissection, electron microscopy, Western 
blot, qPCR, cell culture (normoxia/ hypoxia), shRNA/siRNA knockdown, 
high resolution respirometry, proliferation and migration assays.
Results: Mb protein is expressed in 71% of breast carcinomas (n=917) in as-
sociation with the hypoxia inducible factor 2☐, carbonic anhydrase IX and a 
better prognosis. Expression of Mb in breast cancer was confirmed on mRNA 
level, irrespective of rhabdomyoid differentiation and was inducible by pro-
longed hypoxia in breast cancer cell lines. This induction originated from an 
alternative Mb transcription start site near a non-coding exon upstream of 
the genuine ATG codon. Stable myoglobin knockdown in MDA-MB468 
breast cancer cells was associated with a stimulated O2 uptake and also con-
ferred a significant retardation of the cells‘ in vitro motility.
Conclusions: Regarding cancer cells, unconventional functions of myoglobin, 
not directly related to the transport of oxygen need to be envisioned.

69Der Pathologe · Supplement 1 · 2010  | 



Sa-030 
Tumor progression in mouse mammary carcinoma is associated 
with expression of VE-cadherin and HIF hydroxylases
M. Rezaei1, M. Labelle, A. Kettelhake, A. Kuzmanov, G. Baretton, G. Breier
Department of Pathology, University of Technology, Dresden, Germany
1�MIT Center for Cancer Research, Cambridge, USA

Aims: Epithelial mesenchymal transition (EMT) is an important event during 
carcinoma progression, which contributes to increased invasive and meta-
static potential of cancer cells. One of the hallmarks of this transition is the 
switch in cadherin expression. In this study, the modulation of cadherin ex-
pression during EMT was analyzed in an experimental model of breast tumor 
progression. The second part of the project was dedicated to analyse the level 
of hypoxia-inducible factor (HIF) hydroxylases in the tumor cells which are 
representing different stages of tumor progression.
Methods: Transfections; proliferation assays; tumor experiments immuno-
fluorescence; immunohistochemistry; RNA interference; RT-PCR and west-
ern blot.
Results: We show that vascular endothelial (VE)-cadherin is induced during 
EMT in mouse mammary tumor cells and is aberrantly expressed in invasive 
human breast carcinomas. VE-cadherin expression enhanced the capacity of 
fibroblastoid tumor cells to proliferate. Analysis of the signaling mechanisms 
involved revealed that VE-cadherin expression enhances the transforming 
growth factor (TGF)-beta signaling pathway which also contributes to malig-
nant tumor cell proliferation. Furthermore we detected that hypoxia-induc-
ible factor (HIF) hydroxylases are differentially expressed in tumor cell lines 
which are representing different stages of tumor progression.
Conclusions: Our findings provide evidence for a novel function of VE-cad-
herin in tumor progression and reveal a previously unknown molecular link 
between VE-cadherin expression and TGF-beta signalling. Moreover they 
suggest that HIF hydroxylases play a role in EMT and breast cancer progres-
sion.

Sa-031 
Identification of a metastasis-associated gene expression signature 
of canine mammary carcinomas and its relevance for human breast 
cancer
D. Lenze1, R. Klopfleisch2, H. Stein1, A.D. Gruber2, M. Hummel1

1�Institut f���������������������  ���������������������������� ü��������������������  ���������������������������� r Pathologie, Charit���������������������������� é��������������������������� -Universit����������������� ä���������������� tsmedizin Berlin
2�Institut f��������������������������������������������������     ü�������������������������������������������������     r Veterin����������������������������������������    ä���������������������������������������    r Pathologie, Freie Universit���������� ä��������� t, Berlin

Background and Aims: Mammary tumors of the female dog are often associ-
ated with fatal outcome due to metastatic spread. However, the molecular 
mechanisms associated with metastatic disease are largely unknown. Fur-
thermore the value of this tumor as a comparative model for human breast 
cancer has not been extensively investigated yet.
Methods: To identify genes associated with metastatic progression, mRNA 
expression profiles of lymph node positive canine mammary carcinomas 
were compared with lymph node negative tumors. Differentially expressed 
genes were examined for their function and associated pathways. The find-
ings were also correlated with published data on human breast cancer.
Results: Metastasized carcinomas showed an increased expression of genes 
related to cell cycle progression, DNA-repair, stress response and apoptosis. 
In contrast, expression of cell differentiation-, growth factor signaling- and 
transcription regulation genes was decreased. Interestingly, only few genes 
associated with angiogenesis, modulation of the extracellular matrix and cell-
cell adhesion were differentially expressed between both groups. Literature 
mining disclosed that almost two third of the differentially expressed genes 
have also been cited in association with human breast cancer. These included 
a significant portion of the prognostic 70-gene signature that has been estab-
lished for human breast cancer.
Conclusions: Our study provides new insights into the molecular mechanisms 
of canine mammary tumor metastasis by identifying gene expression profiles 
associated with the metastatic phenotype. Furthermore, our data suggest that 
canine mammary carcinomas are suitable as a translational model for human 

breast tumors in order to identify prognostic molecular signatures and poten-
tial therapeutic targets.

Poster: Paidopathologie

Sa-032 
Association of rare chronic histiocytic intervillositis of the placenta 
with assisted reproduction-induced pregnancies
K. Hussein1, J. Traeder1, D. Jonigk1, H. Feist2, H. Kreipe1

1�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
2�Institut f�����������������������������������������������   ü����������������������������������������������   r Pathologie, Diakonissenkrankenhaus Flensburg

Aims: Chronic histiocytic intervillositis of the placenta (CHI) is a rare and 
poorly understood pathological placental lesion which may occur in all tri-
mesters. The most conspicuous feature of CHI is an extensive and diffuse 
monocytic infiltration of the intervillous space without involvement of the 
villous parenchyma. Disease recurrence in subsequent pregnancies is a fre-
quent finding and, in the majority of pregnancies, children had higher rates of 
perinatal mortality or growth retardation. Several associated maternal dis-
eases have been observed, but the aetiology of CHI remains unknown.
Methods: Retrospective screening for CHI cases (1994–2008); focus on histo-
logical, immunohistological and fluorescence in situ hybridisation-derived 
findings, foetal status and clinical data for previously unrecognised CHI-as-
sociated features.
Results: i) 4 cases: maternal age 30–40 years; gestation age 30–36 weeks, 3 
feamle/1 male children assisted reproduction-induced pregnancies in 2/4 
cases; ii) Histiocytic intervillous infiltrates of 70%–80% in 3 cases (massive/
grade III CHI) and 5% in 1 case (focal/grade I CHI); iii) Foetal growth retarda-
tion in all 4 cases, lethal in 1/4 cases.
Conclusions: Insemination-induced pregnancy had been performed in 2 of 4 
CHI cases, an association which has not yet been reported.

Sa-033 
Monophasic epithelial nephroblastoma as unusual cause of recur-
rent macrohematuria in a 12 year old girl
M. Buettner1, K. Dittrich2, G. Schott3, M. Uder4, I. Leuschner5, J. D�����ö����tsch2,  
W. Holter2, K. Amann1

1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen
2�Kinder- und Jugendklinik, Universit�������������������� ä������������������� tsklinikum Erlangen
3�Waldkrankenhaus Abt.Urologie, Universtit�������������������� ä������������������� tsklinikum Erlangen
4�Radiologisches Institut, Universit�������������������� ä������������������� tsklinikum Erlangen
5�Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Kiel

Aims: Aim of the current report is to emphazise the need to take into account 
the presence of a neoplastic kidney disease as a cause of recurrent macrohe-
maturia, even in the context of a family history of IgA nephropathy and an 
inconspicuous ultrasound investigation.
Methods: Against the background of a positive family history of IgA GN a 
12 year old girl with macrohematuria received a kidney biopsy which was in-
vestigated by light- and electron microscopy as well as immunofluorescence. 
No evidence of glomerular disease was found so that a subsequent was com-
puter tomography was performed which was suspicious of a renal tumor.
Results: Consecutively, the patient underwent unilateral nephrectomy which 
revealed on macroscopic inspection a 1.5×1.3×0.7 cm tumor in the vicinity of 
the renal pelvis. Histologically, the rare case of a monophasic, epithelial 
nephroblastoma was diagnosed despite the relatively high age of the patient. 
This diagnosis was subsequently confirmed by the German registry for Pedi-
atric tumors. Thereafter, the patient underwent a standard chemotherapy 
protocol. So far no signs of recurrence have been detected in regular con-
trols.
Conclusions: Neoplastic kidney disease must be taken into the differential di-
agnosis of recurrent macrohematuria in adolescent children.
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Sa-034 
Histomorphological tumor progression in pediatric/ syndromic 
GISTs seems to be comparable to that seen in sporadic GISTs in 
adults: Presentation of a pediatric GIST and of a new case of Carney 
triad
C. Otto, A. Agaimy1, M. Werner, F. Haller
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen

Aims: Carney triad (CT) was first described as an association of gastric leio-
myosarcoma (GIST) with pulmonary chondroma and extraadrenal paragan-
glioma. Pediatric GISTs differ from CT-GISTs by absence of other compo-
nents of the CT. Both variants metastasize frequently to regional lymph nodes 
and are wild-type for KIT-/PDGFRA-mutation.
Methods: Two girls with gastric GISTs were analysed, with a special focus on 
histomorphological patterns in the primary tumors and in the metastases.
Results: The first patient, a 15-year-old girl with incomplete CT (paraaortal 
paraganglioma) had a 7 cm multifocal gastric tumor with biphasic spindled 
and epithelioid histology, while the liver metastases showed an epithelioid 
morphology. The second patient, a 13-year-old girl, had an 8 cm gastric GIST 
with biphasic, mostly epithelioid growth pattern in the primary tumor and a 
hypercellular epithelioid pattern in the lymph node metastases. The epitheli-
oid components each had a tendency for higher proliferation rates and higher 
mitotic counts. The tumors and metastases in both cases were positive for 
CD34/c-kit, and had no KIT or PDGFRA mutation.
Conclusions: Both pediatric GISTs showed morphological progression within 
primary tumor and in the metastases similar to that seen in sporadic GISTs 
with KIT/PDGFRA-mutations, suggesting that morphological progression is 
independent of the mutational status. Pediatric/ syndromic GISTs may share 
similar mechanisms of tumor progression seen in adult GISTs.

Poster: Pneumopathologie

Sa-035 
HIF dependent regulation of vascular S100A4 in COPD
S. Reimann1, L. Fink1,2, J. Wilhelm1, I. Dessureault3, G. Kwapiszewska1

1�Institut f������������������������������������������   ü�����������������������������������������   r Pathologie, Universit������������������ ä����������������� tsklinikum Gie���ß��en
2�Institut f�����������������������������������������     ü����������������������������������������     r Pathologie und Zytologie, ������������ Ü����������� GP, Wetzlar
3�MPI f�����������������������������������������     ü����������������������������������������     r Herz- und Lungenforschung, Bad Nauheim

Aims: Patients with end stage pulmonary diseases such as lung fibrosis, lung 
cancer, and COPD often suffer from chronic hypoxia. Further, hypoxia-in-
ducible factor (HIF) is a master regulator that controls transcriptional re-
sponses to hypoxia and has been linked to pulmonary vascular remodelling. 
As Ca2+ binding protein S100A4 plays a role in hypoxia induced vas-cular 
remodelling, we hypothesize, that HIF-1α and HIF-2α are involved in the 
regulation of S100A4 in the context of COPD.
Methods and Results: A strong upregulation of S100A4 mRNA as assessed by 
real-time RT-PCR, was shown utilizing murine and human primary PASMCs 
kept under hypoxic conditions (1% oxygen) for 24 h. Additionally, laser-mi-
crodissection combined with real-time RT-PCR analysis revealed a high up-
regulation of S100A4 mRNA in remodelled intrapulmonary arteries of COPD 
lungs. Findings from both cell culture and COPD-lungs were validated by 
semiquantitative analysis of immunohistochemical data. Two putative hy-
poxia-inducible response elements (HREs) were identified in the murine and 
human S100A4 gene applying in-silicon screening of the promoter and en-
hancer regions of the gene. Pretreatment of human PASMCs with siRNA 
against HIF-1α or HIF-2α attenuated hypoxia-dependent upregulation of 
S100A4 mRNA. Putative HIF-1 binding to S100A4 HREs were analysed by 
EMSA.
Conclusions: The results let assume a causative link between HIF and S100A4 
regulation in vascular remodelling of COPD.

Sa-036 
Angiogenic (micro)environment and vascular remodelling in high 
grade hypertensive pulmonary disease
D. Jonigk1, C. Bockmeyer1, L. M����ä���gel1, N. Nickel2, H. Golpon2, H. Kreipe1,  
F. L�����ä����nger1

1�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
2�Institut f������������������������������������������������    ü�����������������������������������������������    r Pneumologie, Medizinische Hochschule Hannover

Aims: Our aim was to study the pro-angiogenic microenvironment in pa-
tients with primary and secondary pulmonary arterial hypertension and to 
elucidate its influence on vascular remodelling and patient outcome.
Methods: Pro-angiogenic markers (VEGF, GDF-15, etc) were monitored in 
the peripheral blood of patients with primary and secondary pulmonary arte-
rial hypertension. When end stage patients underwent lung transplantation 
(n = 17) the extent of vascular remodelling was graded (grade of hypertrophy, 
occurrence of plexiform lesions, etc) and defined anatomical compartments 
isolated by laser-assisted microdissection. In addition to the markers moni-
tored in the peripheral blood, mRNA and protein expression of different an-
giogenic receptors (Tie2, etc) were analyzed and correlated with clinical 
data.
Results: Expression profiles measured in the peripheral blood could be con-
firmed in the explanted lungs. Plexiform lesions differed significantly with 
regard to expression of VEGF, Angiopoeitin2, Tie2, sm-actin, FGF2, Caspase 
9 from other vessels with intimal fibrosis in the same lungs as well as from 
controls.
Conclusions: Anatomical changes in primary and secondary pulmonary hy-
pertension are characterized by distinct alteration in angiogenic regulation. 
Mediating cytokines can be measured in the lung and correlate with periph-
eral blood findings.

Sa-037 
S100 protein positive (sustentacular) cells in pulmonary carcinoids 
and thoracic paragangliomas: differential diagnostic and prognos-
tic evaluation
Arne Warth1, Sabine Krysa2, Tina Zahel1, Hans Hoffmann2,  
Peter Schirmacher1, Philipp A. Schnabel1, Esther Herpel1

1�University Hospital Heidelberg, Institute for Pathology
2�Thoraxklinik Heidelberg, Department of Thoracic Surgery

Aims: Paragangliomas have a classical histomorphology comprising a so-
called „Zellballen“ or nesting pattern with surrounding S100 protein positive 
sustentacular cells (SC). The prevalence of SC is inversely associated with the 
patients´ outcome. However, there are reports describing sustentacular cells 
in pulmonary carcinoids as well. We aimed to get more insight into the prev-
alence as well as the prognostic and differential-diagnostic value of susten-
tacular cells in tumorlets, pulmonary carcinoids and in thoracic paraganglio-
mas.
Methods: Pulmonary carcinoids (n=147), tumorlets (n=26) and thoracic 
paragangliomas (n=10) were immunohistochemically stained against S100. 
All S100 positive cells with detectable cellular processes were scored in rela-
tion to the tumor cells. The prognostic impact of the scores for pulmonary 
carcinoids was evaluated by Kaplan-Meier analyses.
Results: All pulmonary carcinoid patients with a bad outcome had low num-
bers of SC or no SC. Moreover, we found a similar distribution of sustentacu-
lar cells in thoracic paragangliomas and in pulmonary carcinoids.
Conclusions: We provide evidence that distribution of SC alone does not rep-
resent a reliable differential-diagnostic criterion to distinguish thoracic para-
gangliomas and pulmonary carcinoids. However, the distribution of SC may 
aid in the prognostic assessment of pulmonary carcinoids, especially in biop-
sies.
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Sa-038 
Downregulation of Desmocollin1 and CDX2 is associated with 
shorter patients survival in colorectal cancer patients
Thomas Knösel, Stefanie Hotovy, Annelore Altendorf-Hofmann, Utz Settm-
acher, Tiantian Cui, Yuan Chen, Iver Petersen
Institute of Pathology, Friedrich-Schiller University Jena, Department of 
General, Visceral und Vascular Surgery, Friedrich-Schiller University, Jena

Purpose: Genomewide expression profiling has identified a number of genes 
expressed at higher levels in colorectal carcinomas (CRCs) than in normal 
tissue. Our objectives in this study were: 1) to test wether genes were also 
distinct on the protein level 2) to evaluate these biomarkers in a series of well 
characterized CRCs 3) to correlate the expression with clinicopathological 
data.
Methods: Tissue microarrays (TMAs) from 409 patients were constructed to 
evaluate the genes desmocollin 1 (DSC1), DSC2, DSC3, PLTX1, CDX2, ECad-
herin, CDK4, MDM 2, FaktorH, and TLE1. The staining was scored semi-
quantitatively as -, negative; +, weak; ++, moderate; and +++, strong positive. 
Furthermore mRNA expression of DSC1 was evaluated in 8 colon cancer cell 
lines. Demethylation test was performed by treatment with 5-aza-2‘-deoxy-
cytide in 5 colon cancer cell lines.
Results: Kaplan Meier analysis showed that downregulation of DSC1 (63%) 
and CDX2 (59%) was significantly associated with poor survival and thus 
could serve as a prognostic marker. On mRNA level one out of 7 cell lines has 
expression of DSC1. Four out of 5 colon cancer cell lines showed restoration 
of Desmocollin 1 expression after demethylation test.
Conclusions: Downregulation of DSC1 and CDX2 is related with tumor pro-
gression and was a statistically independent prognostic marker. Downregula-
tion of desmocollin 1 could be explained by DNA hypermethylation in colon 
cancer cells.

Sa-039 
2-D-electrophoresis and peptide mass fingerprinting using HOPE-
fixed non small cell lung cancer specimens
D. K�����ä����hler1, M. Abdullah1, D. Branscheid2, H. Schultz1, E. Vollmer1,  
C. Alexander3, B. Lindner3, P. Zabel4; T. Goldmann1

1�Research Center Borstel, Clin. and Exp. ������������������ Pathology, Borstel
2�Hospital Großhansdorf, Department of Thoracic Surgery, Großhansdorf
3�Deptartment for Immunochemistry, Research Center Borstel
4�Medical University Hospital III Lübeck / Department of Clinical Medicine, 
Research Center Borstel

Aims: HOPE-fixed, paraffin-embedded tissue was subjected to high resolu-
tion two dimensional electrophoresis (2-DE), 2-DE Western immunoblotting 
and MALDI-TOF mass spectrometry analyses.
Methods: Non Small Cell Lung Cancers were processed and paraffin-embed-
ded using the HOPE-technique. Isopropanol- deparaffinized sections were 
protein-extracted and 200 µg of protein were applied to 2-D-electrophoresis 
and a blotting system. 2-DE results from HOPE-fixed tissues were compared 
to formalin-fixed and fresh frozen material. Immunoblotting targeted marker 
cytokeratin. Blot- corresponding protein spots were excised out of coomass-
ie-stained twin gels for MALDI-TOF mass spectrometry analyses.
Results: HOPE-fixed, paraffin-embedded tissues can be used for high resolu-
tion 2-DE and subsequent immunoblotting of 2-DE-separated proteins. 
Tryptic digest and mass spectrometric fingerprinting are feasible.
Conclusions: For proteomic applications, the feasibility is directly connected 
to the quality of tissue fixation. In this study is shown that formalin- and 
ethanol-free fixation of tissues enables high quality proteome investigations 
using HOPE-fixed material. Further, the HOPE-technique meets the require-
ments for various other molecular and biochemical investigations (immuno-
histochemistry, RT-PCR, DNA/RNA in situ hybridization, transcription ar-
rays, all blotting techniques). Therefore multi-methodical investigations of 
scientific problems can be performed using one single donor material.

Sa-040 
Epigenetic inactivation of insulin-like growth factor binding pro-
tein 7 (IGFBP7) in human lung cancer
Y. Chen, T. Cui, T. Kn����������������������������    ö���������������������������    sel, K. Z������������������  ö�����������������  ller, I. Petersen
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Jena

Aims: Insulin-like growth factor binding protein 7 (IGFBP7) was considered 
a tumor suppressor gene in lung cancer. However, the mechanism responsible 
for the downregulation of this gene has not yet been fully understood. The 
aims of this study were: 1) to analyse the expression of IGFBP7; 2) to explore 
the mechanism for the gene silencing; 3) to investigate the regulation of 
IGFBP7 expression in lung cancer.
Methods: RT-PCR was carried out for the expression analysis of IGFBP7 in 16 
lung cancer cell lines and normal lung cells (HBEC and SAEC). Protein expres-
sion of IGFBP7 was analyzed in 60 primary lung tumors by immunohistochem-
istry. Demethylation test by using 5-aza-2‘-deoxycytidine, bisulfite sequencing 
(BS), and methylation-specific-PCR (MSP) were performed to evaluate the 
methylation status of IGFBP7 in10 lung cancer cell lines and 60 primary lung 
tumors. Furthermore, three lung cancer cell lines (H82, H2170, and H1299) were 
treated with P53 inducing drug adriamycin alone, or in combination with 5-aza-
2‘-deoxycytidine, to investigate the regulatory role of P53 on IGFBP7. Transfec-
tion of lung cancer cell lines with a P53-Wild-type expression vector is planned.
Results: IGFBP7 was downregulated in 11 out of 16 lung cancer cell lines, and 
in 9 out of these 11 cell lines methylation in exon/intron 1 of IGFBP7 was 
found by BS and MSP. In primary lung tumors, 27 out of 60 samples exhibited 
no expression of IGFBP7, among these samples, MSP showed that 59,2% har-
boured IGFBP7 methylation, which is statistically significant (P=0,02). How-
ever, the methylation status of IGFBP7 was not related to any of the clinico-
pathological data including age, gender, tumor stage, and grading, as well as 
overall survival.Treatment with anti-cancer drug adriamycin alone increased 
the expression of IGFBP7 in the unmethylated cell line H82 but neither in the 
P53-null cell line H1299 nor in the IGFBP7 methylated cell line H2170. Inter-
estingly, treatment with adriamycin in combination with 5-aza-2‘-deoxycyti-
dine induced the expression of IGFBP7 in H2170.
Conclusions: IGFBP7 was downregulated in lung cancer, being explained by 
DNA hypermethylation. Induction of endogenous P53 expression might in-
crease the expression of IGFBP7.

Sa-041 
Downregulation of desmoplakin in human lung cancer is related to 
DNA hypermethylation
L. Yang, Y. Chen, T. Cui, K. Z�����������������������������    ö����������������������������    ller, J. Schons, I. Petersen
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Jena

Aims: Desmoplakin (DSP) is one of desmosomal components involved in 
carcinogenesis. However, the role of DSP in human lung cancer has not yet 
been well understood. The aims of this study were: 1) to analyse the DSP ex-
pression in lung cancer; 2) to explore the mechanism for downregulation of 
DSP; 3) to investigate the functional role of DSP in lung cancer cells.
Methods: Real-time PCR and Western blot analysis were performed to anal-
yse the expression of DSP in lung cancer cell lines. The protein expression of 
DSP in primary lung tumors was evaluated by immunohistochemistry. To 
investigate methylation status of DSP in lung cancer, demethylation test, bi-
sulfate sequencing (BS), and methylation-specific-PCR (MSP) were carried 
out in lung cancer cell lines and in 41 primary lung tumors. Stable transfec-
tion of DSP expression vector into lung cancer cell lines is planned.
Results: DSP was downregulated in 15 out of 19 lung cancer cell lines. More 
than 50% of primary lung tissues exhibited no expression of DSP protein. 
Treatment with demethylation agent 5-aza-2-DC restored the DSP expression 
in 6 lung cancer cell lines, and the methylation status of DSP in intron 1 was 
confirmed by BS. In primary lung tumors, methylation of DSP was detected 
in 23 out of 41 samples. Currently the condition for transfection with DSP 
expression vector into lung cancer cell line H1299 was optimized and stable 
transfection will be done.
Conclusions: DSP is downregulated in lung cancer which could be caused by 
DNA hypermethylation.
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Sa-042 
Pneumocytoma (sclerosing haemangioma) in a 21-year-old male 
patient with hereditary non-polyposis colon carcinoma with 
hepatic metastasis a case report
D. Mayr1, A. Jung1, T. Kirchner1

1�Pathologisches Institut, Ludwig Maximilians Universit��ä�t

Introduction: Pneumocytomas (sclerosing haemangiomas) are rare tumors in 
Western countries with unknown etiology. Normally middle-aged patients 
with a female predominance (5 times higher) are affected. Usually the patients 
do not have any symptoms. Mostly the tumors are solitary, peripheral, and 
well circumscribed with an average size of 2.8 cm. Histologically they demon-
strate two cell types (round stromal cells and surface cells) in a papillary, scle-
rotic, solid or haemorrhagic pattern. Immunohistochemically the tumors are 
among others positive for TTF1, EMA and Progesterone. Pneumocytomas 
behave in a enign manner. Few described cases with lymph node involvement 
did not have a worse prognosis.
Case report: We report a case of a 21-year-old man with an HNPCC (heredi-
tary non polyposis colon carcinoma) with heterogenous MSI-H pattern and 
wildtype BRAF- and KRAS-genes. In the course of staging suspect findings 
were detected in liver and lung. The liver specimen showed a single metastasis 
of the known colon cancer. In contrast, the lung tumor, which was 7 mm in 
diameter, demonstrated a miscellaneous neoplasm. After histology and im-
munohistochemistry the tumor could be classified as pneumocytoma. First 
genetic analyses generated MSS-H in both, liver and lung.
Conclusions: The diagnosis of a pneumocytoma is not ordinary, because of its 
rarity and its numerous differential diagnoses. In such a case immunohisto-
chemistry might be very supportive.

Sa-043 
MicroRNAs regulating neo-angiogenesis and vascular smooth 
muscle cell proliferation are differentially expressed in plexiform 
lesions of pulmonary artery hypertension
C.L. Bockmeyer1, D. Jonigk1, L. M����ä���gel1, N. Nickel2, H. Golpon2, U. Lehmann1, 
H. Kreipe1, F. L�����ä����nger1

1�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
2�Institut f������������������������������������������������    ü�����������������������������������������������    r Pneumologie, Medizinische Hochschule Hannover

Aims: MicroRNAs are involved in the regulation of proliferative vascular dis-
eases. ������������������������������������������������������������������       Neo-angiogenesis and vascular smooth muscle cell (VSMC) prolifera-
tion are key factors in vascular remodelling in pulmonary arterial hyperten-
sion. Therefore we investigated the expression of selected miRNAs in 
pulmonary arterial compartments in patients with severe pulmonary arterial 
hypertension.
Methods: Formalin fixed and paraffin embedded lung samples from patients 
with pulmonary arterial hypertension were analyzed. Plexiform lesions and 
neighboring pulmonary arteries were laser-micro-dissected. Expression of 
the VSMC-specific miR145 regulating VSMC proliferation and the endothe-
lial-specific pro-angiogenic miR126 was measured by real-time PCR.
Results: MiR126 was significantly up regulated in plexiform lesions while 
miR145 significantly down regulated compared to neighboring pulmonary 
arteries and controls (p<0.05).
Conclusions: MiRNAs regulating neo-angiogenesis and vascular smooth 
muscle cell proliferation appear to be involved in the vascular remodelling 
process leading to the formation of plexiform lesions. Endothelial-specific 
microRNAs are over-expressed in plexiform lesions, while VSMC-specific 
microRNAs are down-regulated.

Poster: Varia I

Sa-044 
A simple and very flexible top pin tissue arrayer using loose pins
U.F. Vogel
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen

Aims: Paraffin tissue microarrays (PTMAs) are constructed by injecting par-
affin tissue core biopsies (PTCBs) into preformed holes of a recipient block. 
Devices to pour the holes normally consist of a modified steel mold with steel 
pins at the bottom. So, the size of the recipient block and the arrangement and 
the number of the holes are determined by the steel mold. To make the system 
more flexible I designed a device which uses ordinary steel molds of different 
size, a spacer plate with loose steel pins and a perforated plate.
Methods: 375 holes (diameter: 1.05 mm; distance of the holes: 0.3 mm) were 
drilled into a spacer plate and a perforated plate. Depending on the desired 
number of holes in the future PTMA up to 375 steel pins (diameter: 1.0 mm; 
length: 30 mm) were put into the holes of the spacer plate. The steel pins had 
a 1.2 mm swelling at one end to prevent gliding through the holes. The spacer 
plate equipped with the desired number and arrangement of steel pins, the 
perforated plate, a plastic cassette and an ordinary steel mold (tissue-tek) 
were put together like a sandwich and filled with liquid paraffin. After solidi-
fication, the sandwich was disassembled to release the recipient block. Paraf-
fin tissue core biopsies were manually injected into the holes of the recipient 
block.
Results: PTMAs with different size and with different numbers and different 
arrangements of the PTCBs were successfully constructed.
Conclusions: With the novel device consisting of a spacer plate, a perforated 
plate and loose steel pins it is possible to pour recipient blocks using ordinary 
steel molds of different size making the system very flexible.

Sa-045 
Ventricular unloading is associated with increased 20S proteasome 
protein expression in the myocardium
J. Wohlschlaeger, S.U. Sixt1, K. Tsagakis2, C. Vahlhaus3, J. Peters1, H.A. Baba
Institut f�����������������������������������������   ü����������������������������������������   r Pathologie, Universit����������������� ä���������������� tsklinikum Essen
1�Abteilung f�������������������������������������������������������������    ü������������������������������������������������������������    r An��������������������������������������������������������   ä�������������������������������������������������������   sthesiologie und Intensivmedizin, Universit������������ä�����������tsklinikum 
Essen

2�Klinik f���������������������������������������������������������������     ü��������������������������������������������������������������     r Thorax- und kardiovaskul������������������������������������  ä�����������������������������������  re Chirurgie, Universit������������ä�����������tsklinikum 
Essen

3�Klinik f������������������������������������������   ü�����������������������������������������   r Kardiologie, Universit����������������� ä���������������� tsklinik M������ü�����nster

Aims: The ubiquitin-proteasome system (UPS) breaks down numerous pro-
teins including cyclins involved in cardiac hypertrophy. ����������������� Since congestive 
heart failure (CHF) instigates cardiac hypertrophy, indicative of increased 
protein synthesis and/or impaired breakdown and ventricular unloading de-
creases cardiac hypertrophy (“reverse cardiac remodelling”), we tested the 
hypothesis that unloading alters myocardial UPS.
Methods: In 23 myocardial specimens before and after unloading the protein 
expression of ubiquitin, 20S proteasome and cyclin D1 were immunohisto-
chemically investigated and morphometrically quantified in relation to car-
diomyocyte hypertrophy, DNA content and cyclin D1 protein expression.
Results: Ventricular unloading is associated with a significant increase of 20S 
proteasome and a significant decrease of ubiquitin compared to CHF and 
correlated inversely with cardiomyocyte size, DNA content and cyclin D1.
Conclusions: The UPS is depressed in CHF, but this is reversed by ventricular 
unloading and associated with decreased cardiomyocyte hypertrophy, mean 
DNA content, and cell cycle regulatory proteins, suggesting that the UPS is 
involved in both the pathogenesis of cardiac hypertrophy and „reverse car-
diac remodelling“ after ventricular unloading.
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Sa-046 
Reversible regulation of the Retinoblastoma protein (Rb)/E2F-1 
pathway during “reverse cardiac remodelling” after ventricular 
unloading
J. Wohlschlaeger, J. Stypmann1, C. Schmid2, H.A. Baba
Institut f�����������������������������������������   ü����������������������������������������   r Pathologie, Universit����������������� ä���������������� tsklinikum Essen
1�Klinik f������������������������������������������   ü�����������������������������������������   r Kardiologie, Universit����������������� ä���������������� tsklinik M������ü�����nster
2�Klinik f��������������������������������������������������������������������      ü�������������������������������������������������������������������      r Thorax- und kardiovaskul�����������������������������������������   ä����������������������������������������   re Chirurgie, Universit����������������� ä���������������� tsklinik M������ü�����nster

Aims: Cyclin D1, the retinoblastoma protein (Rb) and the E2F transcription 
factors are involved in the pathogenesis of cardiac hypertrophy. ������������Ventricular 
unloading is associated with reversible regulation of molecular systems and 
decreased hypertrophy. The hypothesis whether the Rb/E2F-1 pathway is al-
tered by ventricular unloading was tested and correlations with the cyclin D1 
protein expression and cardiomyocyte diameters were explored.
Methods: In 21 myocardial samples prior to and after unloading from patients 
with congestive heart failure (CHF), the protein expression of cyclin D1, pRb, 
p107 and p130 (pocket proteins) and E2F-1 was immunohistochemically in-
vestigated and morphometrically quantified.
Results: Cyclin D1 and the proteins of the Rb/E2F-1 pathway were signifi-
cantly increased during CHF and significantly decreased after unloading. 
Cyclin D1-, pRb- and p130 protein expression correlate significantly with car-
diomyocyte diameters. A significant positive correlation between the pocket 
proteins, E2F-1 and cyclin D1 was noted.
Conclusions: Increased protein expression of phosphorylated (inactivated) 
Rb and the pocket proteins is associated with cardiomyocyte hypertrophy in 
CHF. Rb inactivation might be explained by phosphorylation by increased 
numbers of cyclin D1/cdk4 complexes associated with cardiomyocyte hyper-
trophy. However, this process can be reversibly regulated by ventricular un-
loading. These data underscore the importance of cell cycle regulatory pro-
teins in the pathogenesis of CHF-associated (maladaptive) cardiomyocyte 
hypertrophy.

Sa-047 
SPIDIA: an European initiative to minimize pre-analytical biomarker 
variations
B. Ergin1, R. Langer1, J. Slotta-Huspenina1, R. Rosenberg2, H. Friess2,  
H. H�����ö����fler1, K.-F. Becker1

1�Institut f������������������������   ü�����������������������   r Pathologie TU M������ü�����nchen
2�Klinikum rechts der Isar, Chirurgie, M������ü�����nchen

Molecular in vitro-diagnostics will play an important role in future health 
care practise. However, the potential effects of tissue processing, including 
time of vessel ligation, excision, transport to pathology, fixation, and storage, 
on protein biomarker expression and stability are not known in detail. 
SPIDIA, standardisation and improvement of generic pre-analytical tools and 
procedures for in-vitro diagnostics, is a 4-year project, funded by the 
European Union FP7 programme and involving 16 partners from 11 different 
European countries (www.spidia.eu). One of the aims of SPIDIA is to establish 
potential influences of tissue processing on protein biomarker stability and 
expression in order to provide guidelines for more reliable biomarker 
measurements in the routine clinical setting. Initially, we will focus on non-
malignant and malignant colon tissues. Immediately after surgery we will 
collect resected tissue samples in the operating theatre and define which of 
the tissue processing steps mostly influence protein expression and stability 
by comparing frozen and formalin-fixed samples at different time points 
during tissue processing. We will use Western blot, protein microarrays, and 
immunohistochemistry. Based on our approach, we will: (1) asses critical pre-
analytical steps for variability of protein biomarker expression and stability; 
(2) identify surrogate protein markers that indicate tissue quality suitable for 
molecular analysis; (3) evaluate novel tissue fixatives for preservation of tissue 
architecture and maintaining the molecular content reflecting the disease 
state.

Sa-048 
Prolyl-hydroxylase 4 over-expression inhibits tumor growth by 
stimulating non functional angiogenesis
Anne Klotzsche von Ameln, Ina Prade, Ben Wielockx, Georg Breier
Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Dresden

Aims: Hypoxia plays a major role in tumor vascularization and progression. 
The cellular hypoxia response is mediated by hypoxia-inducible factors 
(HIFs) which in turn are regulated by HIF prolyl-hydroxylases (PHDs). The 
goal of our project is to elucidate the function of PHD-4 in tumor progres-
sion.
Methods: Generation of stable PHD-4 over-expressing LM8 osteosarcomas 
and embryonic endothelial progenitor cells (eEPCs). In vitro: analysis of the 
HIF stability by Western blot; microarray analysis and angiogenesis/sprout-
ing assay. In vivo: PHD-4 over-expressing LM8 tumor cells were subcutane-
ously injected in the back of C3H mice. Tumor growth was monitored and 
isolated tumors were histologically analyzed.
Results: PHD-4 over-expressing LM8 tumor cells and eEPCs reduced the 
HIF2α protein level under hypoxia, whereas there was no effect on HIF1α 
stability. In a syngeneic mouse tumor model, PHD-4 over-expression in LM8 
osteosarcomas reduced tumor growth, due to an increased, but non-func-
tional neoangiogenesis. This can be explained by an increased TGFα expres-
sion in LM8 cells over-expressing PHD-4, which increases endothelial cell 
side-sprout branching.
Conclusions: PHD-4 over-expression in tumor cells reduces tumor growth by 
the up-regulation of TGFα, which leads to an excessive, but non-functional 
angiogenesis. These data indicate that PHD-4 plays an important role in tu-
mor progression.

Sa-049 
Expression of proteinase-activated receptors (PAR) 1–4 in human 
cancer
A. Elste, I. Petersen
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Jena

Aims: Proteinase activated receptors (PAR 1–4) are membrane receptors with 
a unique way of activation. In cancer, PARs induce angiogenesis, cell prolif-
eration, motility and stimulate metastasis. They are activated or silenced by 
proteinases like thrombin, trypsin and matrix metalloproteinases. To evaluate 
the significance of expression and co-expression of PAR in cancer we per-
formed a survey on published data and analyzed tumors by immunohisto-
chemistry (IHC) of tissue microarrays (TMAs).
Methods: A Pubmed literature search was preformed using the terms “PAR, 
thrombin, cancer”. 50 out of 160 publications were selected for systematic re-
view based on the availability of the following parameters: tumor type, mate-
rial type, detection method, specification of positive cases. IHC was pre-
formed on 414 samples of colon adenocarcinomas and 132 carcinomas of the 
pancreas.
Results: In the literature, PAR-1 was found in 83.6% of malignant samples 
(n=711), PAR-2 in 91% (n=336), PAR-3 in 37.5% (n=83) and PAR-4 in 26% 
(n=134). PAR- 1 and −2 were present in adenocarcinomas, melanomas, osteo-
sarcomas, glioblastomas, meningiomas, leukaemias and squamous cell carci-
nomas. Presence of PAR-3 was limited to kidney and liver cancer. PAR-4 was 
detected by �����������������������������������������������������������       immunohistochemistry���������������������������������������        and flow cytometry, but not RT-PCR or 
Northern Blot. Our own IHC results confirmed widespread expression of 
PAR-1 and PAR-2 in colon and pancreas carcinomas. PAR-3 was also widely 
detectable however showing a weaker and sometimes negative staining pat-
terns.
Conclusions: The data highlights widespread expression of PAR-1 and −2 in 
human tumors suggesting an important role in tumorigenesis and providing 
potential targets for tumor therapy. However, coexpression is frequent and 
should be considered. PAR-3 and −4 are less frequently detectable, their ex-
pression and potential role in tumorigenesis require further investigation.
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Sa-050 
Tipping the balance of PHD-2 leads to tumor growth retardation
Ben Wielockx, Anne Klotzsche-von Ameln, Antje Muschter, Joanna Kalucka, 
Ina Prade, Soulafa Mamlouk, Maryam Rezaei, Kristin Franke, Georg Breier 
Institute of Pathology, University of Technology Dresden Germany

Aims: The right amount of nutrients and oxygen are crucial for a tumor to 
develop. Therefore, angiogenesis can be induced by HIF as a response to de-
privation of oxygen in the tumor. The HIF-prolyl hydroxylases strictly regu-
late these processes, but for the moment not many in vivo experiments have 
been conducted demonstrating the role of PHDs in the tumor cell and high-
lighting their cross-talk with the endothelium. Therefore, our research group 
is studying in detail the modulation of PHD-2 in different tumor cell lines in 
mice.
Results: We demonstrate here that knocking down PHD-2 expression in a 
mouse osteosarcoma cell line, using independent shRNA constructs, resulted 
in a significant induction of vessel density in vivo, as could be expected. Sur-
prisingly however was the observation that these tumors hardly grew and in 
some cases even completely disappeared in time; a feature that was accompa-
nied by a reduced proliferation rate of the tumor cells rather then necrosis. 
On the other hand, over-expression of hPHD-2 in the same cell line signifi-
cantly reduced vessel density, again accompanied by retardation of tumor 
growth and reduced cell death in comparison to their wild type counterparts. 
In search for the molecular background of these findings we found that the 
TGF-beta pathway was activated in all PHD-2 modulated cells during all 
stages of tumor development. On the other hand, we could only significantly 
reverse tumor growth retardation and proliferation, induced by TGF-beta in 
sh-PHD2 tumors. In addition, we were able to identify the proteins that are 
involved in the activation of TGF-beta.
Conclusions: In conclusion, modulating PHD-2 in this mouse �������������osteosarcoma� 
cell line (and others) always results in reduced tumor growth and is, at least in 
cells where PHD-2 is knocked down, independent of angiogenesis.

Sa-051 
The HOPE® fixation technique – a promising alternative to common 
biobanking approaches
M. Braun1, J. Hennenlotter2, D. Schilling2, K. Petersen1, VJ Scheble1, F. Fend1, 
S. Perner1

1�Institute of Pathology, University Hospital of Tuebingen, Tuebingen, 
Germany

2�Department of Urology; Comprehensive Cancer Center, University Hospital 
of Tuebingen, Tuebingen, Germany

Aims: The availability of well-annotated human tissue samples through bio-
banks is key for translational research. Whilst fresh-frozen tissue is most ap-
plicable to a broad spectrum of molecular analyses, its storage and handling 
is complex and cost-intensive. Formalin-fixated, paraffin-embedded speci-
men (FFPE) are easy to handle and economic to store, but their applicability 
for modern analysis methods is restricted. The recently introduced, formalin-
free HOPE® fixation method is a promising alternative, which might have the 
potential to unite the benefits of FFPE and fresh-frozen specimen. Aim of our 
study was to compare fresh-frozen samples, HOPE®-fixated samples, and 
FFPE samples for their application to different molecular methods.
Methods: We preserved 20 prostate cancer samples each with HOPE®, forma-
lin, and liquid nitrogen. All tissue samples were H&E stained, and assessed by 
immunohistochemical markers (i.e. PSA, AMACR, AR) and a FISH assay (i.
e. ERG rearrangement). Furthermore, DNA and RNA was extracted, quanti-
fied, and assessed for DNA/RNA integrity.
Results: Of the HOPE® samples, quality of H&E sections, immunohistochem-
ical staining, and the FISH assay was at least equal to FFPE tissue, and sig-
nificantly better than the fresh-frozen specimen. On the molecular basis, 
RNA and DNA analysis of the HOPE® samples provided similar results com-
pared to the fresh-frozen specimen. Expectedly, FFPE-samples were insuffi-
cient for most of the molecular analyses.
Conclusions: This is the first study, assessing in parallel the pros and cons of 
these three techniques on the same tissue specimen. HOPE®-fixated tissue 

combines the benefits of FFPE- and fresh-frozen specimen. Results of this 
study have the potential to expand on contemporary biobanking approaches.

Sa-052 
Hypoxia-induced down-regulation of microRNA-449a/b abrogates 
control over targeted PAI-1 mRNA in transplant-related tissue 
remodeling
M. Muth, K. Theophile, K. Hussein, H.H. Kreipe, O. Bock
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: Tissue repair and replacement of damaged cells by connective tissue in 
transplanted organs provokes a response of fibroblasts to cellular stress fac-
tors such as hypoxia. MicroRNAs (miR) are small non-coding RNA mole-
cules which bind to their mRNA targets which eventually lead to repression 
of translation. The cellular response of fibroblasts to transplant-related stress 
factors on the miR level is largely unknown.
Methods: MiR profiling in primary fibroblasts cultured under hypoxia, low 
density array profiling of fibrosis-related genes, transfection of miR-449a in-
hibitors/mimics, real-time PCR and immunohistochemistry in kidney trans-
plants.
Results: We identified down-regulation of miR-449a/b expression in hypoxic 
fibroblasts. Functional studies using specific miR inhibitors and mimics 
showed direct evidence for targeting the plasminogen activator inhibitor-1 
(PAI-1) by miR-449a/b leading to PAI-1 up- and down-regulation, respec-
tively. In kidney transplants showing fibrosis and allograft remodeling de-
creased miR-449a/b expression was paralleled by increased PAI-1 levels. PAI-
1 protein expression could be located predominantly in areas of active tissue 
remodeling.
Conclusions: We present a novel mechanism comprising hypoxia-induced 
decrease of miR-449a/b, subsequent increase of targeted PAI-1 and promo-
tion of tissue remodeling and fibrosis.

Sa-053 
Removal of the methodological “bottleneck” formalin by imple-
mentation of the HOPE-technique into molecular tumor pathology
E. Vollmer, D.S. Lang, H. Schultz, F. Stellmacher, D. K������������������  ä�����������������  hler, T. Goldmann
Klinische und Experimentelle Pathologie, Forschungszentrum Borstel

Aims: To introduce an alternative and novel tissue fixative compared to con-
ventional formalin which overcomes the obstacles concerning molecular tu-
mor pathology.
Methods: Besides different stains used in routine diagnostics including histo-
chemistry as well as immunohistochemistry many common molecularbio-
logical techniques on the nucleic acid level (RNA and/or DNA) on HOPE 
fixed and paraffin embedded tissues were compared to formalin fixation.
Results: We have shown that the HOPE-technique results in a comparable 
morphological preservation to formalin fixation (up to now for more than ten 
years experience); furthermore that DNA, RNA and proteins are protected. 
Thus, the Hope technique permits a successfull application of all common 
molecular techniques such as in situ hybridization targeting either DNA or 
RNA, immunohistochemistry without antigen retrieval and for formalin-re-
fractory antigens, PCR, RT-PCR, Western blot, Northern blot, and transcrip-
tion microarrays etc.
Conclusions: Taken together, the HOPE-technique to date represents the best 
alternative fixation that is in contrary to other procedures, well documented 
and broadly scientifically analyzed. Therefore, new possibilities are opened up 
especially within the rapidly growing field of molecular pathology.
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Sa-054 
Evaluation of autopsy reports in children at the Charité in the 20th 
Century
C. Proch1, R. Meyer1, T. Schnalke2, M. Dietel3, R. Hetzer1

1�Klinik f������������������������������������������������������������      ü�����������������������������������������������������������      r Herz-, Gef�����������������������������������������������    äß���������������������������������������������    - und Thoraxchirurgie, Deutsches Herzzentrum 
Berlin

2�Berliner Medizinhistorisches Museum der Charit�é
3�Institut f���������������������  ������������������������������������������   ü��������������������  ������������������������������������������   r Pathologie, Charit������������������������������������������   é�����������������������������������������   -Universit�������������������������������   ä������������������������������   tsmedizin Berlin, Campus Mitte

Aims: We analysed the changes of death in children recorded in autopsy re-
ports at the Charit�� ����������������������   é�����������������������     between 1900 and 1999.
Methods: A total of 21.343 autopsy reports in children (<18 years) were evalu-
ated in terms of gender distribution, cause of death and age at death. The data 
were analysed using SPSS (Version 17.0).
Results: The number of autopsy reports declined considerably during the 
study period. During the total study period the gender distribution was ap-
prox. 56% male to approx. 44% female children. In only 0,42% of autopsies the 
gender was not given. The number of stillbirths fell from 28% to 15%, with a 
mean by approx. 16%. This figure is subject to great fluctuations, which are 
mainly determined by external influences. The main cause of death is depen-
dent on age: in newborn infants respiratory disease and infections are the 
main cause; at a later age tumors are the leading cause of death. Fatal malfor-
mations of different kinds constitute only a small proportion of total deaths 
and require separate study.
Conclusions: For the period 1900−1910 no evaluable data were available. The 
last decade of the century, from 1990 to 1999, is characterized by important 
changes that make comparison of the results difficult.

Sa-055 
Extracellular matrix remodelling and re-expression of Fibronectin 
and Tenascin-C splicing variants in human myocardial tissue of 
ischemic and valvular heart disease
M. Franz, P. Richter1, K. Grün, B.R. Brehm, D. Neri2, H. Kosmehl3, A. Berndt1

Dept. of Internal Medicine I and 1Institute of Pathology, University Hospital 
Jena, Germany
2�Institute of Pharmaceutical Sciences, ETH, Zurich, Switzerland
3�Institute of Pathology, HELIOS-Klinikum Erfurt, Germany

Aims: Cardiovascular diseases are accompanied by changes in the cardiac ex-
tracellular matrix (ECM) including the differential re-expression of fibronec-
tin (Fn) and tenascin-C (Tn-C) splicing variants. Using human recombinant 
SIP format antibodies, a molecular targeting of these proteins might be of 
therapeutic interest. Methods: Tissue samples of the right atrial auricle from 
patients with ischemic and valvular heart diseases were analysed by PCR 
based ECM gene expression profiling. Moreover, the re-expression of Fn and 
Tn-C splicing variants was investigated by immunofluoerescence labelling 
and confocal Laser Scanning Microscopy.
Results: 1) There were distinct changes in ECM gene expression depending on 
histological damage or the underlying cardiac disease with an increased ex-
pression of Fn and Tn-C mRNA in association to a rising histological damage 
and in valvular compared to ischemic heart disease. 2) There was a distinct 
re-expression of the Fn ED-A and the Tn-C A1 splice domain detectable with 
human recombinant SIP format antibodies in diseased myocardium. ED-A 
containing Fn showed a clear vessel positivity and A1 containing Tn-C a par-
ticular positivity in areas of interstitial and perivascular fibrosis.
Conclusions: The human right atrial auricle is a valuable model to investigate 
cardiac ECM remodelling. Human recombinant SIP format antibodies are 
novel tools for an antibody-mediated targeted delivery of diagnostic or thera-
peutic agents in cardiac diseases.

Sa-056 
Analysis of carcinoma vessel heterogeneity concerning fibronectin 
and tenascin-C incorporation
K. Galler, R. Köllner, P. Richter, A. Göhlert, J. Brandt1, M. Franz2, R. Heller3,  
D. Neri4, H. Kosmehl5, A. Berndt
Institute of Pathology, University Hospital Jena, Germany
1�Institute of Pharmacology and Toxicology, University Hospital Jena, 
Germany

2�Dept. of Internal Medicine I, University Hospital Jena, Germany; Center for 
Molecular Biomedicine, FSU, Jena, Germany

4�Institute of Pharmaceutical Sciences, ETH, Zurich, Switzerland
5�Institute of Pathology, HELIOS-Klinikum Erfurt, Germany

Aims: Tumour angiogenesis is associated with the occurrence of oncofetal fi-
bronectin (oncFn) and tenascin-C (oncTn-C) variants which are putative 
structures for an antibody-mediated targeted drug delivery. Knowledge on 
the distribution of these proteins is crucial for understanding vessel forma-
tion and for therapy planning.
Methods: Human SIP antibodies against the oncFn ED-A, oncFn ED-B and 
the oncTn-C A, C, and D splice domains were used for immunofluorescence 
in different carcinomas, a RCC xenograft and in HUVEC cell culture. The 
spatial relation to vascular basement membrane (BM) was analysed combin-
ing SIP´s with CD31 and laminin ☐4 chain antibodies. oncFn and oncTn-C 
mRNA expression was assessed in VEGF stimulated HUVEC.
Results: 1) Carcinoma entities and subtypes show a differential Fn and Tn-C 
incorporation in the vessel wall. 2) Vessels of a given tumour type differ in 
there Fn and Tn-C incorporation with a stratified organization in relation to 
the BM. 3) Results from xenograft and HUVEC indicate oncFn as a product 
of endothelial cells and oncTn-C as a product of carcinoma cells.
Conclusions: Composition and spatial reorganization of oncFn and oncTn-C 
in tumour vessels depend on tumour type and may reflect an individual tu-
mour stroma interaction or different stages of vessel development. Vascular 
deposition patterns may be of diagnostic importance. Concerning therapy, 
oncFn or oncTn-C based targeting must be adapted to the individual pa-
tient.

Sa-057 
Radiological and pathological findings of a metastatic extra-adre-
nal composite paraganglioma with neuroblastoma a case report
F.R. Fritzsche1, P.K. Bode1, S. Koch2, T. Frauenfelder3

1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
2�Klinik f�������������������������������������������   ü������������������������������������������   r Radioonkologie, Kantonsspital Winterthur
3�Institut f������������������������������������������������������    ü�����������������������������������������������������    r Diagnostische Radiologie, Universit���������������� ä��������������� tsspital Z�����ü����rich

Case report: We report the case of a 61 year-old man who was referred to the 
hospital due to unclear thoracic pain. An abdominal CT scan and ultrasono-
graphic examination detected a retroperitoneal tumour comprising two dif-
ferent tumour components. Via fine needle aspiration a neuroendocrine tu-
mour was diagnosed and the final histopathological workup revealed an 
extra-adrenal composite paraganglioma with neuroblastoma. The patient 
died 10 months after the initial diagnosis from tumour associated complica-
tions. Composite paragangliomas with neuroblastomas are extremely rare 
tumours. Here we describe imaging characteristics together with correspond-
ing pathological findings of this tumour. Apart from any component-specific 
imaging findings, the hallmark of this entity is indeed the presence of differ-
ent radiologically and histologically distinguishable components.

Sa-058 
Ultrastructural cell preservation for immunogold labelling and 
transmission electron microscope analysis of ACSL-5
J. Bornemann, H. Königs, N. Gaßler1

Electron Microscopic Facility (EMF), Medical Faculty, RWTH Aachen University
1�Institute of Pathology, Medical Faculty, RWTH Aachen University

Aims: To select proteins for immunogold labelling within transmission elec-
tron microscopy two ways of resin embedding are established: by progressive 
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lowering of temperature (PLT) or by freeze-substitution. The focus of interest 
is the cell preservation for detailed ultrastructural analysis and localization of 
the antibody binding. Here we describe a method for a very good cell preser-
vation by PLT to localize ACSL-5, an important enzyme of lipid metabolism.
Methods: All steps are carried out at −35°C except alcoholic dehydratation at 
−15°C and UV-polymerisation at −45°C. After embedding in lowycryl HM20 
HepG2-cells were cut into 80–100 nm thick slices and immunolabelled with 
10 nm gold particles. The samples were analyzed with a PHILIPS EM 400 T 
at 60 kV and micrographs were taken by an OLYMPUS CCD-Camera MO-
RADA.
Results: The analyses of immunogold labelled cells show distinct distribution 
of gold particles and good cell organelle preservation. The quality of mor-
phology allows to localize ACSL-5 to the mitochondrial membrane.
Conclusions: The method as demonstrated here is a useful tool for protein 
localisation by good ultrastructural cell preservation. The localization of 
ACSL-5 at the mitochondrial membrane is an important cognition to under-
stand the general procedures of lipid metabolism and intracellular opera-
tions.

Sa-059 
Frequent and differential expression of lipid droplet-associated 
PAT-proteins marks lipogenic phenotype in malignant tumors
B.K. Straub1, E. Herpel1, S. Singer1, L. Pawella1, R. Zimbelmann2, K. 
Breuhahn1, S. Macher-Goeppinger1, A. Warth1, J. Lehmann-Koch1,  
T. Longerich1, H. Heid2, P. Schirmacher1

1�Pathologisches Institut, Universit�������������������� ä������������������� tsklinik Heidelberg
2�Helmholtz-Gruppe Zellbiologie, DKFZ Heidelberg

Aims: In many human cancers, lipogenic pathways are activated; in some tu-
mors, this is reflected by the presence of visible lipid droplets (LDs). Yet, the 
biology of neoplastic steatogenesis is largely unknown.
Methods: We comprehensively investigated expression of LD-associated pro-
teins of the PAT-family (perilipin, adipophilin, TIP47) in neoplastic steato-
genesis with immunohistology, electron microscopy, protein biochemical 
and molecular biological methods.
Results: By staining for PAT-proteins, LD-accumulation was found to be a 
frequent phenomenon of carcinoma cells. Whereas adipophilin and TIP47 
stained almost ubiquitously the rim of LDs in various tumor types, especially 
those with clear cell phenotype, perilipin was restricted to LDs of hepatocel-
lular, sebaceous, and lipomatous tumors. In HCC, perilipin, adipophilin, and 
TIP47 were coexpressed, and showed regional heterogeneity with a predomi-
nantly mutually exclusive localization pattern. In stepwise carcinogenesis, 
adipophilin expression correlated with the proliferation rate and was upregu-
lated during early tumorigenesis, whereas perilipin was often lost during he-
patocarcinogenesis.
Conclusions: By far more carcinomas contain (PAT-positive) LDs than ex-
pected by light microscopy. PAT-proteins may support diagnostic consider-
ations and help establish hepatocellular origin in metastases of unknown 
primary. Since inhibition of lipogenesis has been shown to exert anti-neoplas-
tic effects, PAT-proteins may represent targets for interventive strategies.

Sa-060 
DNA image cytometry of fine needle aspiration biopsies of salivary 
gland tumours improves diagnostic accuracy
M. Schramm, N. Pomjanski, O. Stupar, A. B������ö�����cking
Institut f���������������������������������������������������������     ü��������������������������������������������������������     r Cytopathologie, Heinrich Heine Universit�������������� ä������������� t, D���������ü��������sseldorf

Aims: The preoperative information whether a tumour of the salivary glands 
is benign or malignant is important for planning the surgical procedure. Fine 
needle aspiration biopsy (FNAB) of salivary gland tumours is a minimal in-
vasive and accepted method for preoperative diagnosis. The detection of 
DNA-aneuploidy by DNA image cytometry is strongly associated with malig-
nancy. The concern of our study is to determine if DNA image cytometry 
could improve preoperative diagnosis of malignancy.
Methods: A series of 151 FNABs of salivary gland tumours sent to the Institute 
of Cytopathology during April 1995 and September 2005 is enrolled in this 

study. 96 FNABs yielded sufficient material for DNA image cytometry and 
DNA-ploidy was analysed. Histological and clinical follow up was available 
for 77 FNABs, including 58 adenomas, one with enhanced proliferation, one 
chronic sialadenitis and 18 malignant tumours (carcinomas, metastases and 
others).
Results: Regarding to malignancy, cytological diagnosis achieved a sensitivity 
and specificity of 88,9% and 91,5%, respectively. Combination with detection 
of DNA-aneuploidy by DNA image cytometry increase sensitivity to 89,5% 
concerning the identification of malignancy and specificity to 100%.
Conclusions: Application of DNA image cytometry to FNABs of salivary 
gland tumours enhances the diagnostic accuracy and enables better preop-
erative therapy planning.

Sa-061 
Regulation of apoptosis by Notch: molecular mechanisms of tumor 
cell resistance
W. Roth1,2, A. Fa��ssl2, J. Lehmann-Koch1,2, S. Macher-G��������ö�������ppinger1,2,  
P. Schirmacher1

1�Pathologisches Institut, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Deutsches Krebsforschungszentrum, Heidelberg

Aims: Signaling via Notch receptors is an evolutionary ancient and highly 
conserved pathway which is involved in tissue homeostasis and maintenance 
of stem cells. Since deregulated Notch signaling can contribute to cellular re-
sistance and cancer development, we investigated the regulation of apoptotic 
cell death by Notch1 in malignant tumor cells.
Methods: Adenoviral and retroviral siRNA transfer, quantitative PCR analy-
sis, immunoblot analysis, immunohistochemistry, apoptosis and prolifera-
tion assays.
Results: Notch1 is highly expressed in colon carcinomas, renal cell carcino-
mas, and glioblastomas. Ectopic over-expression of Notch1 results in in-
creased expression of the anti-apoptotic proteins Mcl-1, Bcl-2, and Survivin. 
Conversely, adenoviral knockdown of Notch1 leads to decreased expression 
levels of Mcl-1 and Bcl-2 which is accompanied by an increased susceptibility 
to mitochondrial apoptosis. Notch1-mediated down-regulation of Mcl-1 oc-
curs at a posttranscriptional level. The anti-apoptotic properties of Notch1 
might be caused by the Notch1-mediated inhibition of GSK-3β which is 
known to promote the proteasome-dependent degradation of Mcl-1.
Conclusions: Activation of the Notch signalling cascade results in the up-
regulation of anti-apoptotic members of the Bcl-2 family, thereby blocking 
apoptotic cell death in cancer cells. Notch-antagonizing compounds such as 
γ-secretase inhibitors and novel ADAM17 inhibitors might represent promis-
ing new tools to overcome tumor cell resistance to apoptosis.

Sa-062 
Expression pattern of argininosuccinate-synthetase (ASS) in normal 
and tumor tissue as a marker for susceptibility to arginine-deimi-
nase (ADI) therapy
A.A. Jungbluth1, J. Tassello1, D. Frosina1, N. Hanson1, G. Ritter1, B.W. Wu2,  
L.J. Old1

1�Memorial Sloan-Kettering Cancer Center, Ludwig Institute for Cancer 
Research, New York, NY

2�Polaris Pharmaceuticals, San Diego, CA, United States

Aims: Enzymatically induced amino acid deprivation of malignant tumors 
(e.g.asparaginase in acute leukemia) lacking specific enzymes is a well estab-
lished therapeutic concept for malignant disease. Arginine-Deiminase (ADI) 
treatment is based on a similar concept. Tumor cells lacking argininosucci-
nate-synthetase (ASS) are arginine-auxotrophic and depend on extracellular 
arginine uptake. ADI treatment lowers blood arginine levels and tumor cell 
death is induced by amino acid deprivation. However, little is know about the 
presence of ASS in normal and tumor tissues on the actual protein level.
Methods: A novel monoclonal antibody (mAb 195–21–1) to ASS and tested 
for specificity and its suitability in IHC. Subsequently, panels of normal or-
gans and tumours were analyzed by IHC for the presence of ASS.
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Results: MAb 195–21–1 worked well in paraffin embedded tissue using heat-
based antigen retrieval techniques. In normal tissues, ASS was widely distrib-
uted and present in most normal organs of the genitourinary, respiratory and 
GI tract and other tissues. Interestingly, particular cells remained negative 
such as pancreatic islets, melanocytes, as well as adrenal medulla. In most 
analyzed tumours such as carcinomas of the lung, GIT, kidney and breast, as 
well as various sarcomas ASS was expressed ranging from 25%–100% ASS-
positive tumour cells, though single tumours showed only focal ASS expres-
sion.
Conclusions: In normal organs, ASS is widely distributed showing expression 
in most tissues. Its presence in tumours parallels its expression in normal tis-
sue with colorectal, kidney and breast cancer being mostly ASS-positive 
though occasional neoplasms show little ASS expression. However, SCLC, 
melanomas, and neuroendocrine carcinomas show little to none ASS expres-
sion. Our study indicates that melanoma, small cell lung cancer, and neuroen-
docrine carcinomas are potential candidates for ADI-based cancer therapy.

Poster: Varia II

Sa-063 
Regression of the capillary deficit in the heart of subtotally ne-
phrectomized rats
Nadezda Koleganova, Grzegorz Piecha1, Eberhard Ritz1, Peter Schirmacher, 
Marie-Luise Gross
Institute of Pathology, University of Heidelberg, Heidelberg, Germany
1�Department of Internal Medicine, University of Heidelberg, Heidelberg, 
Germany

Aims: Remodeling of the heart in patients with chronic renal failure is charac-
terized by hypertrophy, fibrosis and capillary/myocyte mismatch. It was the 
purpose of the present study to clarify whether treatment with the angioten-
sin receptor blocker Losartan and the mineralocorticoid receptor blocker 
Spironolactone reverses the capillary deficit in subtotally nephrectomized 
rats.
Methods: Sprague-Dawley rats were subjected to subtotal renal ablation 
(SNX) or sham operation. Eight weeks after surgery, they were either eutha-
nized or allocated to a treatment with vehicle, Losartan (250 mg/kg/day), Spi-
ronolactone (15 mg/kg/day), their combination, or unspecific antihyperten-
sive treatment (Dihydralazine: 20 mg/kg/day) for the subsequent 4 weeks. 
Heart morphology was evaluated by stereology. Immune staining was per-
formed for VEGF, angiopoietin 1 and 2.
Results: Systolic blood pressure was significantly higher in SNX compared 
with sham-operated animals and decreased in all treatment groups. Albu-
minuria was significantly higher in SNX compared with sham-operated ani-
mals and decreased in animals treated with Losartan and 
Losartan+Spironolactone. Compared with week 8 after SNX (3.4±0.5 m/
mm3) (period1), the capillary density was not significantly lower in untreated 
SNX at week 12 (2.8±0.5) (period 2). The capillary density was improved in 
period 2 compared to period 1 in SNX treated with Losartan+Spironolactone 
(3.9±0.4), but not with Losartan alone (2.9±0.8) or Dihydralazine (2.9±0.7). 
Staining for VEGF was less intense in vehicle treated SNX at week 8 (score 
1.4±0.3) and 12 (1.3±0.1) compared with sham-op (2.1±0.4);it was significantly 
more marked in SNX treated with Losartan (2.1±0.7),Losartan+Spironolacto
ne (2.0±0.6), Spironolactone (1.8±0.4), and Dihydralazine (1.9±0.6). There 
was no difference in staining for angiopoietin 1 and 2.
Conclusions: The study documents regression of the capillary deficit in the 
heart of subtotally nephrectomized rats by combined treatment with Losar-
tan and Spironolactone, but not with the monotherapies.

Sa-064 
Non-coding RNA biomarkers in breast and liver cancer
T. Gutschner, M. Polycarpou-Schwarz, S. Aulmann, P. Schirmacher, P. Sinn, S. 
Diederichs
Pathologisches Institut, Universit�����������������������������������   ä����������������������������������   tsklinikum Heidelberg & Deutsches 
Krebsforschungszentrum (DKFZ), Heidelberg

Aims: Reliable biomarkers for prognosis and therapy response are lacking in 
many tumor entities. Past research almost exclusively focused on protein-
coding genes, while recent genome-wide analyses revealed that the vast ma-
jority of the human transcriptome is non-coding. Our study aims to identify 
differentially expressed non-coding RNAs (ncRNA) as potential biomarkers 
and characterize their molecular and cellular functions in breast and liver 
cancer.
Methods: For breast cancer, we profile the expression of 17000 ncRNAs and 
22000 coding RNAs in parallel using microarray technology. For liver cancer, 
we used a candidate approach to find differentially expressed ncRNAs and 
uncover their cellular and molecular functions in cell culture experiments 
and aptamer-based RNA affinity purification strategies.
Results: RNA from normal breast tissue and primary mamma carcinoma tis-
sues are profiled for ncRNAs and coding genes and the expression patterns 
are correlated to therapy response and survival to establish novel biomarkers. 
In liver cancer, at least two ncRNAs are significantly overexpressed in hepato-
cellular carcinoma compared to normal liver which are functionally charac-
terized.
Conclusions: Our data will allow conclusions about the suitability of ncRNAs 
as biomarkers in direct comparison to coding RNAs. Beyond their potential 
use as biomarkers, uncovering differentially expressed ncRNAs also enables 
the analysis of their molecular and cellular functions and thus provides deep-
er insights into the biology of tumor cells.

Sa-065 
Increased senescence in plaques of A. carotis interna in clinical 
symptomatic patients
M. Hakimi1, M. Betz1, A. Hyhlik-Dürr1, L. Becker2, P. Schirmacher3, D. Böckler2, 
M.-L. Gross-Weissmann3

1�Clinique for vascular and endovascular vessel surgery, University of 
Heidelberg

2�Dept. of Internal medicine I, nephrology, University of Heidelberg
3�Institute of Pathology, University of Heidelberg

Aims: High grade carotid artery stenosis is one of the main causes for stroke. 
Operation for asymptomatic patients as stroke prophylaxis is recommended 
for high grade stenosis but there are no reliable signs for individual stroke risk 
prediction. Several lines of evidence indicate that vascular cell senescence is 
relevant to acceleration of atherosclerosis.
Methods: p16(INK4a), p21 and p53 immunostaining was performed on intact 
CEE plaques from 20 patients with high-grade (>70%) stenosis undergoing 
carotid endarterectomy (CEA) (group I, asymptomatic, n=10; group II, symp-
tomatic, n =10). Both groups were matched for gender, age, risk factors and 
degree of carotid artery stenosis. Plaques were measured using a semiquanti-
tative score system in a blinded fashion by two observers. The atherosclerotic 
lesions were divided in margin to calcified-, lipid- and mixed type of plaque 
formation.
Results: There was significantly elevated expression of p16(INK4a) and p21 in 
margin of lipid- and mixed lesions in symptomatic compared to both asymp-
tomatic and control zones. Comparison of the margin zones showed signifi-
cant higher expression of all three markers in the margin of mixed plaques.
Conclusions: Recent guidelines recommend operation in patients with high 
grade carotid artery stenosis to prevent neurological events. This study 
showed correlation of senescence markers and clinical course of patients with 
atherosclerotic lesions of the carotid artery. Further investigations in this field 
bare the potential to get a more individual indication protocol and decreasing 
of NNT.
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Sa-066 
MLDP/ perilipin 5 is a lipid droplet-associated protein expressed in 
various human tissues
M. Hashani, M. Koenig, L.M. Pawella, P. Schirmacher, B.K. Straub
Pathologisches Institut, Universit�������������������� ä������������������� tsklinik Heidelberg

Aims: Eukaryotic cells store excess neutral lipids in lipid droplets. Lipid drop-
let-associated proteins of the so called PAT-family (perilipin, adipophilin, 
TIP47), fundamentally regulate lipid storage and utilization. In mouse and 
cell culture models, MLDP (“myocardial lipid droplet-protein”, perilipin 5), 
the newest member of this protein family, is reported to be expressed in high-
ly oxidative tissues such as heart, red muscle and liver during fasting. Yet, we 
could show, that PAT-proteins show differences in expression between spe-
cies as in the case of perilipin de novo expression in human hepatocyte steato-
sis.
Methods: Therefore we started to analyse MLDP expression pattern in hu-
man tissues with protein biochemistry, immunofluorescence microscopy and 
immunohistochemistry.
Results: Using a pan tissue microarray, MLDP staining was detected at ex-
tremely small lipid droplets in heart, striated and smooth muscle, brown adi-
pose tissue, and hepatocytes of steatotic liver, but in minor amounts also in 
other epithelia of the gastrointestinal tract. MLDP staining visualized lipid 
droplets of a size which were not visible in conventional light microscopy. In 
different patient samples, the amount of MLDP-positive lipid droplets varied 
highly. In different human tissues, MLDP and the other PAT-proteins perili-
pin, adipophilin and TIP47 were differentially expressed.
Conclusions: MLDP represents a lipid droplet-associated protein with pre-
dominant expression in steatotic hepatocytes, in myocytes, and brown adipo-
cytes. However, our data indicate that MLDP may have a broader distribution 
pattern in human implicating a more general function in lipid droplet stor-
age.

Sa-067 
Expression of senescence markers in accelerated atherogenesis of 
uninephrectomized ApoE-/- mice
L.E. Becker1,2, A. Melk3, F.O. Biazotto1, K.M. Kloske1, E. Ritz2, P. Schirmacher1, 
M.L. Gross1

1�Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Nierenzentrum, Universit���������������������� ä��������������������� tsklinikum Heidelberg
3�P������������������������������������������   ä�����������������������������������������   diatrie, Medizinische Hochschule Hannover

Aims: To evaluate the hypothesis that young uninephrectomized (UNX) 
ApoE-/- mice show similar vascular alterations when compared to old sham-
op ApoE-/-.
Methods: Sixty-four ApoE-/- mice receiving normocholesterol diet were di-
vided into 4 groups: UNX and Sham-op, observation period of 16 or 32 weeks 
(wk) post-operative. UNX was performed at 8 weeks of age. Hearts and aortas 
were harvested for analysis through stereology and immunohistoschemistry. 
Aortic p16, p21, p53 and telomerase were accessed through RT-PCR.
Results: Compared to Sham-op (16 and 32wk) aorta and heart remodeling 
were more pronounced in UNX 32-wk animals, which presented a significant 
increase in wall to lumen ratio, plaque size and a reduced heart capillary 
length density despite no significant alterations in blood pressure. Plaque col-
lagen content was overall low and similar between the groups. RT-PCR of 
aortic material showed a higher expression of p21 in the UNX 32wk animals 
compared to all other groups (10.4±4.6 vs. 3.1±0.43, 4.5±3 and 6.2±2.3 ratios/
HPRT, p<0.05) and a lower telomerase expression compared to Sham-op 16 
and 32wk.
Conclusions: UNX promoted significant aortic and cardial remodelling, 
which was paralleled by increased expression of p21 and reduced telomerase 
activity after a 32 week observation period.

Sa-068 
IgG4-positive plasma cells under diverse inflammatory conditions: 
Is it possible to histologically diagnose IgG4-related systemic 
disease with certainty?
J. Strehl, A. Hartmann, A. Agaimy
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Erlangen

Aims: IgG4-related systemic disease is an emerging concept encompassing a 
heterogeneous group of chronic fibroinflammatory disorders of unknown 
etiology. The major medical conditions attributed to this disease are autoim-
mune pancreatitis, sclerosing sialadenitis (Küttner tumour), sclerosing chol-
angitis, retroperitoneal fibrosis and others. The occurrence and number of 
IgG4-expressing plasma cells in common chronic inflammatory conditions 
not known to be IgG4-related has not been investigated yet.
Methods: Cases from common, plasma cell-rich inflammatory lesions (chron-
ic gastritis, chronic inflammatory bowel disease, radicular /odontogenic cysts, 
chronic synovitis, sigmoid diverticulitis, tumour-associated inflammatory in-
filtrates) were analyzed immunohistochemically using CD138, IgG and IgG4. 
The ratio of IgG: IgG4-positive cells was assessed semi-quantitatively.
Results: The results were heterogeneous among different lesions and also 
among different cases within the same condition. A high number of IgG4-
positive plasma cells were seen in oral odontogenic cysts and apical granulo-
mas. Cases of chronic synovitis with features suggestive of rheumatoid dis-
ease revealed a varying number of positive cells ranging from significant 
counts to almost absent IgG4-positive cells.
Conclusions: Varying numbers of IgG4-positive plasma cells are common 
component of chronic inflammation at different anatomic sites and generally 
do not imply a diagnosis of IgG4-related systemic disease. The role of these 
cells in such disorders remains to be investigated.

Sa-069 
The proteoglycan biglycan acts both as enhancer of antigen 
presentation via TLRs and as autoantigen to trigger experimental 
autoimmune perimyocarditis
Z.V. Popovic, Z. Kaya1, S. Porubsky, M. Bonrouhi, M. Meisner, L. Schaefer2, 
H.-J. Gr���ö��ne
Abteilung Zellul�����������������������������������������    ä����������������������������������������    re und Molekulare Pathologie, Deutsches 
Krebsforschungszentrum, Heidelberg
1�Abteilung f������������������������������������������������������     ü�����������������������������������������������������     r Innere Medizin III, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Institut f���������������������������������������������������������      ü��������������������������������������������������������      r Klinische Pharmakologie, Klinikum der Johann Wolfgang 
Goethe-Universit���������������������   ä��������������������   t, Frankfurt am Main

Aims: Biglycan (BGN) is a leucine-rich proteoglycan ubiquitously present in 
extracellular matrix. Here we focus on the role of BGN as an endogenous 
TLR-ligand on antigen (Ag) presentation and we address the capacity of BGN 
to trigger autoimmune response.
Methods: Bone-marrow derived dendritic cells (DCs) from WT, TLR2-, 
TLR4-, MyD88- or TRIF- deficient mice were pulsed with ovalbumin (Ova) 
and exposed to LPS, BGN or vehicle. The DCs were further co-incubated 
with B3Z, OTI, B017 or OTII cells. Secreted IL-2 and IFN-γ and T cell prolif-
eration were measured using CBA and CFSE assays. Ova uptake by DCs was 
quantified by both flow cytometry and confocal microscopy. For in vivo ex-
perimental autoimmune perimyocarditis induction, DCs were pulsed in vitro 
with Troponin I, CD40 ligand and LPS, BGN or vehicle and injected i.p. into 
mice. On day 7, mice were sacrificed and intensity of perimyocarditis was 
evaluated and scored 0 4.
Results: BGN strongly enhanced DC Ova presentation by 80% or more to all 
applied T cell types in both TLR2 - and TLR4 - dependent manner. In our in 
vivo experiments, BGN induced autoimmune experimental perimyocarditis 
when applied as TLR-ligand in a comparable extent to LPS (average scores 1.2 
and 1.4, respectively) showing additionally a moderate autoantigenic capacity 
(average score 0.5).
Conclusions: Biglycan may enhance Ag presentation via TLR2 and TLR4 re-
ceptors and may trigger autoimmunity demonstrating both TLR-stimulatory 
and antigenic characteristics.
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Sa-070 
Structural requirements of research tissue banks as essential plat-
forms for molecular tumor research
E. Herpel, N. Koleganova, C. Toth, B. Walter, C. v. Kalle, P. Schirmacher
Institute of Pathology, University Hospital Heidelberg; National Center of 
Tumor Diseases (NCT), Heidelberg

Aims: Tissue banking is the decisive and rate limiting resource and technolo-
gy platform for basic and translational molecular tumor research. Thus it is 
essential to plan and structure tissue banking and allocate resources accord-
ing to research needs, but little is known about the actual requirements. Thus, 
we have analyzed the complete structured and prospective registration and 
tracking records from all projects of the tissue bank of the NCT Heidelberg 
for relevant structural information that may support tissue bank planning.
Methods: All projects of the NCT tissue bank (n=449; 2005 until 10/2009) 
involved fresh frozen (-80°C) (116 projects) and paraffin embedded tissues 
(333 projects), that were provided as probes, sections or derivatives (multi-tis-
sue-arrays (n=37; 105 projects)). In selected projects immunohistology (70 
projects) and image acquisition (VM) was performed by the tissue bank. Re-
corded in all projects were: project leader, type and amount of material pro-
vided, type (basic/translational) and size of project, project fulfilment, and 
provision of clinical/follow-up data; projects were tracked in a standardized 
manner after 90 and 180 days for sample usage and satisfaction with material 
quality and handling time.
Results: Of 461 research projects 449 (97%) were successfully completed by 
material transfer agreement; 55% were basic research, 45% were translational 
research projects. Most projects were bilateral (one PI with tissue bank); 5% of 
projects required and included clinical/follow-up data. Project sizes split into 
95 small, 283 medium, and 71 large size projects. Project tracking demon-
strated that all projects had started after 90 and satisfaction with provided 
material exceeded 99% of the projects.
Conclusions: Standardized registration and tracking provides valuable struc-
tural information for planning and financing of tissue banks and resources 
allocation. High project number and completion rates as well as high user 
satisfaction rate demonstrate that research oriented structuring of tissue 
banks is preferable and highly efficient; significant numbers of paraffin and 
fresh frozen tissue as well as TMA based projects argues in favor of a broad 
spectrum platform approach in order to fulfill research needs.

Sa-071 
Impact of accreditation on tissue bank definition and quality 
management
E. Herpel1, Ch. Flechtenmacher1, N. Koleganova1, B. Schreiber1, C. v. Kalle2, 
H. Manke3, C.R�����ö����cken4, P. Schirmacher1

1�Institute of Pathology, University Hospital Heidelberg
2�National Center of Tumor Diseases (NCT), Heidelberg
3�DGA Deutsche Gesellschaft f���������������������  ü��������������������  r Akkreditierung mbH
4�Institute of Pathology, Christian-Albrechts-University, Kiel

Aims: The tissue bank of the NCT Heidelberg, founded in 2005, has imple-
mented a structured quality management (QM) system in 2006. To provide 
an objective, externally reviewed, transparent, and documented structure for 
QM, the process of accreditation of the NCT tissue bank was initiated in 2007 
and successfully completed in early 2009. Aim of this analysis was to define 
the impact of the accreditation process on tissue bank definition and its QM 
system.
Methods: Parameters analysed were interface definition prior and past ac-
creditation process, definition of resources allocation, structure and regular-
ity of QM measures and novel development arising after accreditation.
Results: The accreditation process of the NCT Tissue Bank led to a clear defi-
nition of its previously not formalized interface with diagnostic pathology 
(tissue acquisition, archiving, reporting) and cooperation partners, defining 
its duties and necessities of funding. It enforced regular QM measures (audits, 
further education) supporting internal transparency and outside reviewing 
and motivated partners for participation.

Conclusion: Accreditation of a tissue bank, although representing a major ef-
fort, has positive effects on structural definition of the tissue bank, and its 
acceptance among its partners. Accreditation of the NCT-tissue bank pro-
vides a framework for further tissue banks to come and a solid basis for full 
cost calculation and definition of its duties.

Sa-072 
Linking population-based epidemiological studies with molecular 
biology research a new quality of collectives for biomarker analyses
E. Herpel1, M. Hoffmeister2, C. Toth3, H. Bl����ä���ker1, H. Brenner2, P. Schirmacher1

1�Institute of Pathology, University Hospital Heidelberg
2�Abt. Klinische Epidemiologie und Alternsforschung Deutsches 
Krebsforschungszentrum (DKFZ)

3�National Center of Tumor Diseases (NCT), Heidelberg

Aims: Linking specifically composed tumor tissue collectives with relevant 
histological, clinical, and follow-up data is essential for correlative molecular 
analysis in basic and translational tumor research. Nevertheless this approach 
fails in uncovering pre-existing, environmental, and life-style conditions (e.g. 
smoking, nutrition habits) contributing to carcinogenesis and specific mo-
lecular phenotypes. This will only be possible by developing tissue collectives 
that are linked to epidemiological studies collecting pertinent risk factor data. 
For this purpose the cooperation of the NCT-tissue bank Heidelberg with 
large scale population based case-control and cohort studies was analysed for 
its potential to build up relevant collectives.
Methods: Via the NCT long standing cooperations of the tissue bank with 
epidemiological partners were initiated including several large scale popula-
tion based epidemiological studies, e.g. DACHS, ESTHER, and EPIC. Due to 
sample size and comprehensive risk factor data (detailed risk factor data, 
clinical data and, follow-up data), the DACHS-study was chosen as proof of 
principle. Prospectively collected data, tumor frequencies, study-associated 
tumor tissue retrieval, multi-tissue array composition, and rational molecular 
grouping were analysed.
Results: Overall 1564 participants recruited in the population-based case con-
trol study in the Rhine-Neckar region developed colo-rectal cancer; study 
associated and supported tumor tissue (FFPE) retrieval was realized for 1329 
(85%) patients. All retrieved colo-rectal cancer samples were reviewed (exclu-
sion rate <5%) and a multi-tissue array consisting 1262 samples was com-
posed. TMA allowed rapid and rational preliminary molecular grouping us-
ing an immunohistochemical algorithm.
Conclusions: Cooperation with long term population-based epidemiological 
studies is able to build up unprecedented collectives for molecular analyses 
and provides a unique possibility to systematically expand the questions ad-
dressed at biospecimen to preexisting, environmental and life-style factors. 
The approach provides less biased molecular prevalence data, and is able to 
solicit so far non-identified subcollectives for further exploration. Thus it is 
essential for academic pathology and biomarker-directed molecular tumor 
research to intensely cooperate with epidemiological studies including ab ini-
tio inclusion of biobanking into study protocols, consent forms, and funding 
schemes. It underscores the need to further optimise molecular technology 
for FFPE-tissues.

Sa-073 
Autopsy results from a patient with fatal novel human influenza A 
(H1N1) infection
C. Walz, A. Kalenka1, Ph. Str�������������  ö������������  bel, A. Marx
Pathologisches Institut, Universit������������������� ä������������������ tsmedizin Mannheim
1�Institut f��������������������������������������������������    ü�������������������������������������������������    r An���������������������������������������������   ä��������������������������������������������   sthesiologie und operative Intensivmedizin, 
Universit������������������� ä������������������ tsmedizin Mannheim

Aims: The 2009 pandemic swine-origin influenza A (H1N1) virus (S-OIV) is 
composed of a combination of human, swine, and Eurasian avian strains and 
has quickly spread to all continents. Mortality in western countries is rela-
tively low and only few autopsy results have been published so far. Here, we 
present the autopsy results of a case with fatal S-OIV infection.
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Methods: A 64 year old male was admitted to the hospital and diagnosed with 
flu and severe pneumonia. PCR analysis displayed the presence of the S-OIV. 
Within a week, the patient‘s condition worsened and ultimately died from 
acute respiratory distress syndrome and multi-organ failure.
Results: Macroscopically, lungs were heavy, consolidated, and diffusely edem-
atous with marked hemorrhage. Histologically, we found exsudative diffuse 
alveolar damage (DAD) with extensive hyaline membranes and a massive al-
veolar and interstitial edema with few capillary microthrombi. Extrapulmo-
nary findings included adipositas, generalized arteriosclerosis and circum-
scribed terminal myocardial re-infarction.
Conclusions: This post mortem case report presents the pathological findings 
of a fatal case with proven S-OIV infection. Our findings are consistent with 
the data from a larger autopsy cohort recently published by Mauad et al. (Am 
J Respir Crit Care Med, 2009) who identified DAD as the major cause of 
death in patients with S-OIV infection.

Sa-074 
Tissue reaction on vascular implants in dependence of different 
glycerine-coatings of vascular grafts
M.Otto1,2, J. Kriegsmann2, S. Bertz2

1�Refenzzentrum f����������������������������  ü���������������������������  r Implantatpathologie Trier
2�ZHZMD Trier

Aims: Aim of this study was to improve the flexibility of vascular implant 
materials, by increasing the glycerine content of their coating. The glycerine 
content of the coating of silver-coated polyester-vascular implants may pos-
sibly influence the tissue reaction on clinically used implant material.
Methods: Three different glycerine coatings on silver-coated vascular im-
plants were analyzed histologically to estimate possible changes improving 
their biocompatibility.We analyzed three different coatings (15%, 30%, 45%) 
with respect to the resorption-time of the coating, the induction of periim-
plant fibrosis, inflammation and foreign body reaction (giant cell induction) 
after1 and 3 months of implantation in a rat model.
Results: After 1 month a significantly reduced resorption of the 45%-glycerine 
coating was found which could not be demonstrated after the 3 month peri-
od. Significant differences in quality and quantity of periimplant fibrosis and 
chronic periimplant inflammation were not visible.The higher glycerine con-
tent induced a mild increase in foreign body giant cells whereas the 30%-glyc-
erine-coating did not induce any difference compared to the standard coating 
(15%).
Conclusions: The use of an increased glycerine content of vascular implants 
up to 30% does not induce significant changes in the biocompatibility of the 
implant but provides a higher flexibility of the implant resulting in an im-
provement of clinical characteristics.

Sa-075 
Comparison of morphological parameters of UniGraft Synthetic-
Implants in dependence of the polymer content of the endoluminal 
coating of vascular prosthesis
M.Otto1,2, J. Kriegsmann2, S. Bertz2

1�Refenzzentrum f����������������������������  ü���������������������������  r Implantatpathologie Trier
2�ZHZMD Trier

Aims: In order to reduce the possible risk of infection resulting from gelatine 
coated vascular implants and to improve the chracteristics of the coating of 
vascular implant materials a new device (Unigraft Synthetic) was developed.
Methods: Two different endoluminal coatings on polyester-based vascular 
implants were analyzed histologically to assess their biocompatibility.We ana-
lyzed two different coatings (29%, 49% polymer-content) with respect to the 
resorption-time of the coating, the induction of periimplant fibrosis, inflam-
mation and foreign body reaction (giant cell induction) after 3 months of 
implantation in a sheep carotis-implant model.
Results: After an implantation period of 3 months a significant change in both 
groups regarding all analyzed tissue reaction-parameters (neointima induction, 
endothelialization, periimplant fibrosis, inflammation and giant cell reaction) 

was not visible. Comparison of both groups showed a significant acceleration of 
resorption of the implant coating with the lower (29%) polymer content.
Conclusions: The reduction of the polymer content of the vascular implant 
coating from 49% to 29% in polyester-based vascular endoprosthesis is asso-
ciated with an significantly accelerated resorption of the coating and does not 
show any alterations of the biocompatibility of the implant material.

Sa-076 
Automatic sample processing in molecular pathological approaches
U. Koitzsch, M. Ruhrl������������������������������������������      ä�����������������������������������������      nder, A. Noetel, H.P. Dienes, M. Odenthal
Institut f�����������������������������������������    ü����������������������������������������    r Pathologie der Universit�������������� ä������������� tsklinik K���ö��ln

Aims: Automatic sample processing is an increasing approach in many labo-
ratory disciplines. However, in molecular pathology, handling formalin fixed 
and paraffin embedded (FFPE) tissues, automatisation is rare and difficult. In 
the present study, we have established an automatic DNA isolation method 
and its linkage to automatic DNA analyses by Real Time PCR set up.
Methods: DNA from FFPE materials were prepared by using the Agentcourt 
FormaPure system on a Biomek automatic work station (Beckman Coulter, 
Krefeld, Germany). The DNA isola-tion and the pipetting process was linked 
to a 2-dimensional bar code reader (Thermo Biosciences), recognizing each 
tube out of 96, and a decapper (Fluid X, UK). Furthermore, a fluorometer and 
spectral photometer was integrated into the system.
Results: Automatic DNA isolation resulted in DNA yields comparable to 
manual isolation. DNA quantification pro-ceeds automatically by pico-green 
measurement and values were used for automatic sample normalisation. In 
order to en-able efficient sample tracking, isolated DNA were filled by the 
roboter into 2D-bar-coded tubes. Normalized DNA volumes were pipetted 
by the roboter system and applied to various real time PCR assays. The pipet-
ting layout was transferred to the real time cycler and the data were analysed 
using automatic sample attribution.
Conclusion: Automatic sample processing is also possible in approaches of 
molecular pathology handling FFPE materials. It efficiently saves time and 
improves sample tracking and qualitiy control.

Sa-078 
Differences in proinflammatory cytokine gene expression in the 
NZB/W mouse model of systemic lupus erythematosus (SLE)
R. B����ö���hme1, U. Wellmann2, R. Voll3, T. Winkler2, K. Amann1

1�Institut f�������������������������������������������������������     ü������������������������������������������������������     r Pathologie, Abt. Nephropathologie, Klinikum Erlangen
2�Lehrstuhl f����������������������������������������������������    ü���������������������������������������������������    r Genetik, Naturwissenschaftliche Fakult����������� ä���������� t Erlangen
3�IZKF Nachwuchsgruppe 2 und Medizinische Klinik 3, Erlangen

Aims: Cardiovascular disease is a major clinical problem in patients with sys-
temic lupus erythematosus (SLE) accounting for up to 30% of deaths in this 
population. In particular, the impact of the concomitant renal disease is still 
controversial. Differentially regulated genes most notably involved in the im-
mune response pathways were already identified in the heart.
Methods: NZB/W F1 mice with SLE-like disease were grouped according to low 
level (NZB/W LL), middle level (NZB/W ML) and high level (NZB/W HL) of 
active lupus nephritis. After RNA isolation from heart tissue and reverse tran-
scription, cDNA was used for realtime PCR with primers for IL-15, IL-10 and 
TNFα. Furthermore, hearts were investigated for T- and B-cell infiltration (CD3 
and CD20) and TNFα expression in immunohistochemistry (IHC).
Results: In realtime PCR IL 15 gene expression was significantly upregulated in 
all NZB/W groups compared to NZW controls (NZB/W LL 4-fold, NZB/W ML 
3.2-fold and NZB/W 2.7-fold). There was no significant difference in TNFα and 
IL 10 gene expression between the NZB/W groups and NZW controls just as 
well as CD3, CD20 and TNFα IHC staining showed no significant differences.
Conclusions: Our results indicate that the heart muscle itself constitutively 
overexpresses IL-15 in systemic lupus eythematosus and proinflammatory 
gene regulation appeared to be selective since comparable expression of 
TNFα was observed in SLE and non-SLE strains.
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Sa-079 
Is the RAS-pathway of sinonasal adenocarcinoma of intestinal type 
(ITAC) affected as in colorectal adenocarcinoma?
H. Hannig, I. Kollecker, K. Donhuijsen
Institut f������������������������������������   ü�����������������������������������   r Pathologie, Klinikum Braunschweig

Aims: Histologically, ITAC bear a strong resemblance to colorectal adenocar-
cinoma. For our analysis, we therefore used mutational of KRAS- and BRAF1-
gene to investigate if the RAS- MAPK-pathway is affected as in colorectal 
adenocarcinoma.
Methods: Tumor tissue from 30 cases of ITAC (grade1 grade 3) were isolated 
by laser microdissection (Leica) from paraffinized slides. For the analyses of 
the KRAS mutation in the codons 12/13 we used the low density microarray 
1.4 (Chipron). The V600E mutation in the BRAF1-gene was analyzed by se-
quencing.
Results: Among 30 cases of ITAC only few adenocarcinomas revealed a KRAS 
mutation of codon 12 and 13 respectively. A V600E mutation of the BRAF-
gene could not be detected in our group of 30 ITAC, neither in cases of low 
grade nor in high grade malignancy.
Conclusions: The very low rate of KRAS mutations and the absence of BRAF1 
mutations indicates that the RAS signal transduction pathway is not involved 
in the genesis of ITAC. Thus colorectal adenocarcinoma is molecular quite 
different from ITAC on molecular level although being quite similar histo-
logically. Our results underline the histological observation that ITAC has no 
adenomatous precursor lesion.

Sa-080 
Robust microRNA expression profiling of specific cells in complex 
archival tissue stained by immunohistochemistry
F. Hlubek, C. Schuster, J. Budczies1, T.Kirchner
Pathologisches Institut der Universit����������������  ä���������������  t M������������ ü����������� nchen (LMU)
1�Institut f���������������������  ����������������������������� ü��������������������  ����������������������������� r Pathologie, Charit����������������������������� é���������������������������� -Universit������������������ ä����������������� tsmedizin, Berlin

Aims: Molecular diagnostics in modern pathology has been limited by the use 
of formalin-fixed, paraffin-embedded (FFPE) tissues in current routine diag-
nostic procedures due to modification and degradation of nucleic acids. In 
particular, molecular analysis of specific cell types potentially important for 
basic research and biomarker identification is largely prevented in highly 
complex, solid tissues routinely used in histopathology. Our objective was to 
establish a sensitive and robust procedure to quantify miRNA expression in 
specific cells from complex archival colorectal tumor tissue identified by im-
munohistochemistry.
Methods: We combined classical immunohistochemistry and isolation of 
specific tissue cells by lasermicrodissection with the molecular analysis based 
on miRNA-preamplification and expression analysis by quantitative real-
time PCR.
Results: We show reliable detection of miRNA expression profiles determined 
from limited amounts of colorectal cancer FFPE-tissues after routine staining 
procedure. The combination of routinely used FFPE-specimens stained by 
immunohistochemistry with the molecular analysis of lasermicrodissected 
complex tumor tissue resulted in robust miRNA expression patterns exclu-
sively obtained from epithelial tumor cells.
Conclusions: The data demonstrate the feasibility of molecular analysis of a 
specific cell type within complex, solid tumor tissues identified by immuno-
histochemistry enabling new perspectives in research and biomarker identi-
fication for individual molecular diagnostics.

Sa-081 
Sudden death of an immunocompetent young adult caused by 
novel (swine origin) influenza A/H1N1-associated myocarditis
G. Gdynia, P. Schnitzler1, R. Kandolf2, H. Bl�������������������������������������    ä������������������������������������    ker, P.A. Schnabel, P. Schirmacher, 
W. Roth
Pathologisches Institut, Universit���������������������� ä��������������������� tsklinikum Heidelberg
1�Dept. f��������������������������������������������������������������������    ü�������������������������������������������������������������������    r Infektionskrankheiten, Virologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
2�Abt. f. Molekulare Pathologie, Inst. f. Pathologie, Universit������������ä�����������tsklinikum 
T�������ü������bingen

Aims: The main cause of death from novel (swine origin) influenza A H1N1 
infection is acute respiratory distress syndrome. Most fatal cases are immu-
nocompromised patients or patients with a severe underlying disease. Here, 
we report a fatal case of acute interstitial myocarditis associated with novel 
influenza A/H1N1 infection in an immunocompetent young woman.
Methods: Autopsy, (nested) RT-PCR analysis, sequencing, immunohisto-
chemistry, electron microscopy.
Results: A previously healthy 18-year-old woman experienced malaise, diar-
rhea, and fever for several days before a sudden collapse at home. Autopsy 
revealed an acute interstitial myocarditis in absence of a significant respira-
tory tract infection. Infection with novel (swine origin) influenza A (H1N1) 
was confirmed by PCR analysis of blood as well as myocardial tissue. Influ-
enza-caused diarrhea with consecutive hypokalemia potentially contributed 
to the fatal outcome of the myocarditis leading to ventricular fibrillation. 
Conclusions: Sudden death by myocarditis may be a rare complication of 
novel influenza A H1N1 infection in otherwise healthy individuals, even in 
the absence of significant respiratory tract infection.

Vortr�������������������������������������      ä������������������������������������      ge: Mammapathologie: HER 1 und KAI 1

Sa-082 
Her2 ASCO-Guidelines – der Weisheit letzter Schluss?
G. Sauter
Hamburg

Sa-083 
Pr�������������������������������������������������   ä������������������������������������������������   therapeutische HER2-Testung beim Mammacarcinom:  
Die Rolle der Immunhistochemie
J. R�������ü������schoff
Kassel

Sa-084 
HER2 genetic heterogeneity according to ASCO/CAP criteria is 
frequent in invasive breast carcinomas with equivocal (2+) HER2 
immunohistochemical score
C. ����������������������������������������������      Ö���������������������������������������������      hlschlegel, K. Zahel, D. Kradolfer, W. Jochum
Institut f�������������������������������������������������     ü������������������������������������������������     r Pathologie, Kantonsspital, St. ��������������� Gallen, Schweiz

Aims: Intratumoral heterogeneity of HER2 gene amplification may contribute 
to inaccurate assessment of the HER2/neu status in breast carcinoma. Re-
cently published ASCO/CAP guidelines define HER2 genetic heterogeneity 
(GH) as the presence of >5%, but <50% of tumor cells with a HER2/CEP17 
ratio >2.2. The aim of this study was to determine the frequency of HER2 GH 
in invasive breast carcinomas with equivocal (2+) HER2 immunohistochem-
ical (IHC) score.
Methods: HER2 FISH results of 231 invasive breast carcinomas with equivocal 
(2+) HER2 IHC score were analysed for HER2 amplification (HER2/CEP17 
ratio >2.2), HER2 gene clusters, chromosome 17 polysomy, and HER2 GH, 
using ASCO/CAP criteria. For each carcinoma, single cell scoring of 60–100 
carcinoma cells was performed.
Results: HER2 amplification, HER2 gene clusters, chromosome 17 polysomy, 
and HER2 GH were found in 14%, 11%, 6%, and 37% invasive breast carcino-
mas with equivocal (2+) HER2 IHC score, respectively. Among the 199 carci-
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nomas lacking HER2 amplification, we found 83 (42%) tumors with HER2 
GH.
Conclusions: HER2 GH is frequent in breast carcinomas with equivocal (2+) 
HER2 IHC score. Tumors with HER2 GH may respond to trastuzumab treat-
ment (despite a HER2/CEP17 ratio <2.2), since they harbour a significant pro-
portion of tumor cells with HER2 gene amplification. Single cell scoring of 
the HER2/CEP17 ratio is necessary to detect carcinomas with HER2 GH.

Sa-085 
PTK6 and HER receptor signaling in breast cancer
N. Ludyga1, N. Anastasov2, I. Gonzalez Vasconcellos2, H. Hoefler1,3,  
M. Aubele1
1�Institut f����������������������������������������������������     ü���������������������������������������������������     r Pathologie, Helmholtz Zentrum M������������������ ü����������������� nchen, Deutsches 
Forschungszentrum f���������������������������������������������     ü��������������������������������������������     r Gesundheit und Umwelt, Neuherberg, Germany

2�Institut f����������������������������������������������������������     ü���������������������������������������������������������     r Strahlenbiologie, Helmholtz Zentrum M������������������ ü����������������� nchen, Deutsches 
Forschungszentrum f���������������������������������������������     ü��������������������������������������������     r Gesundheit und Umwelt, Neuherberg, Germany

3�Institut f���������������������������������������������������������������      ü��������������������������������������������������������������      r Pathologie, Technische Universit����������������������������   ä���������������������������   t M������������������������  ü�����������������������  nchen, Klinikum rechts 
der Isar, M��������������� ü�������������� nchen, Germany

Aims: The cytosolic protein tyrosine kinase 6 (PTK6) is over expressed in 
two-thirds of primary breast tumours and is involved in EGF receptor signal 
transduction. Its significant role in the malignancy of breast carcinomas is 
obvious but still unclear. IHC analyses on tumour samples show co-expres-
sion of PTK6 with HER receptors, and several signaling proteins. Using RNA 
interference, the down regulation effect of PTK6 on signaling molecules and 
interaction partners can indicate its role in signal transduction and display as 
a new target in cancer therapy.
Methods: For IHC, FFPE tissue samples from breast carcinoma were incu-
bated with different antibodies, and the results were correlated with histo-
logical and follow-up data. For RNAi experiments, breast cancer cell line 
T47D was transfected with specific siRNAs and lentiviral vectors containing 
corresponding shRNAs. Extracted proteins of transfected and control cells 
were analysed with Western blot and immunoprecipitation (IP). To investi-
gate the migratory behaviour of transfected and non-transfected cells, a 
wound healing assay was performed.
Results: IHC analyses identified HER2, HER3, HER4, MAPK, Sam68, PTEN, 
co-expressed with PTK6 in tumour tissues, and an important role of PTK6 in 
survival analysis of patients. Reduced PTK6 protein levels in T47D cells lead 
to reduced expression of phosphorylated MAPK, STAT3, PTEN, Paxillin and 
to increased levels of HER2, HER3 and HER4. IP‘s also indicate reduced in-
teraction of PTK6 and identified interacting partners. Moreover, reduced 
migration rate of transfected cells was observed.
Conclusions: This study demonstrates PTK6´s role in breast cancer and that 
RNA interference can reduce the malignancy of breast carcinoma cells due to 
reduced signal transduction via phospho-MAPK or -STAT3. Decreased levels 
of phospho-Paxillin and reduced migration in transfected cells can influence 
metastasis.

Sa-086 
High concordance of HER-2 status in hematogeneous breast cancer 
metastases
E. Burandt, M. Choschzick, F. Jänicke, C. Bokemeyer, H. Novotny, T. Brüm-
mendorf, A. Lebeau, A. Kaur, Mirlacher, G. Sauter, R. Simon
University-Hospital Hamburg-Eppendorf, Hamburg, Germany
University of Basel, Basel, Switzerland

Aims: Only about 60% of patients with metastatic breast cancer respond to 
anti-Her2 treatment with trastuzumab (Herceptin). The reasons for therapy 
failure are still largely unknown. The aim of the current study was to search 
for differences of the HER2 status between primary tumors that are used for 
clinical HER2 testing and the hematogeneous metastases which are the target 
of the therapy.
Methods: A tissue microarray (TMA) with 4 samples, each from different 
areas from 58 primary tumors and 757 distant metastases from 160 patients 
was analyzed by fluorescence in situ hybridization (FISH) and immunohisto-
chemistry (IHC).

Results: A good concordance between IHC and FISH was found. 94.3% of the 
IHC 3+ and 40.0% of IHC 2+ samples showed amplification. For FISH, het-
erogeneity between different tissue samples from one tumor was seen in 2.1%, 
between different metastases in 6.2% but not between primary tumors and 
their metastases. All cases with discrepant FISH data had borderline FISH 
findings that were scored differently in separate analyses and did not reflect 
true heterogeneity.The IHC findings were more often heterogeneous (within 
one tumor in 5.1%, between different metastases in 12.8% and between pri-
mary tumors and their metastases in 17.4%). Remarkably, the corresponding 
FISH data did not provide evidence for genomic heterogeneity in IHC het-
erogeneous cases. These findings indicate a considerable impact of technical 
issues on IHC.
Conclusions: Our results suggest a low frequency of true HER2 heterogeneity 
in primary and metastatic breast cancer. The vast majority of cases with con-
flicting results are either caused by varying interpretation of borderline FISH 
findings or by false (negative or positive) IHC results. HER2 testing on pri-
mary tumors is largely reflective of the HER2 status of all hematogeneous 
metastases of a patient.

Sa-087 
Profiling signalling pathways in formalin-fixed and paraffin-embed-
ded breast cancer tissues
D. Berg1, H. Bronger2, A. Walch3, H. H�����ö����fler1,3, K.F. Becker1

1�Institut f���������������������������������������������    ü��������������������������������������������    r Pathologie, Technische Universit���������� ä��������� t M������ü�����nchen
2�Klinikum rechts der Isar, Frauenklinik und Poliklinik, M������ü�����nchen
3�Helmholtz Zentrum M������������������������������  ü�����������������������������  nchen, Pathologie, Neuherberg

Aims: The aim of our study was to develop and optimize methods for relative 
and absolute protein quantifications in formalin-fixed, paraffin-embedded 
(FFPE) tissues with special emphasis on HER mediated pathways in breast 
cancer.
Methods: Using a recently developed technology for extraction of full-length 
proteins from FFPE tissues, we evaluated >50 commercial antibodies for 
specificity using Western blots and reverse phase protein arrays (RPPA). Pu-
rified HER receptor proteins were used to determine absolute protein con-
centrations in FFPE tissue extracts.
Results: We confirmed specificity of 35 commercially available phosphospe-
cific and non-phosphospecific antibodies using Western blots with protein 
extracts from cell lines and tissue extracts from breast cancer patients. Spik-
ing known amounts of purified HER receptor proteins in HER receptor nega-
tive tissue extracts allowed us to precisely measure abundances of HER-re-
ceptors in FFPE breast cancer tissues using RPPA technology. Adequate 
controls were designed.
Conclusions: Our results will provide a basis for the development of diagnos-
tic techniques for the quantitative analysis of deregulated HER receptors and 
downstream signalling proteins in typical clinical tissues, e.g. formalin-fixed 
samples, for widespread use in most hospitals world-wide.

Sa-088 
Expression and regulation of the KAI1 metastasis suppressor gene 
in human breast cancer
M. Christgen, H. Christgen, T. Krech, F. L����������������������������    ä���������������������������    nger, H. Kreipe, U. Lehmann
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: The cell-surface protein KAI1 suppresses metastasis in animal models. 
Downregulation of KAI1 has been implicated in the progression of cancer. 
This study investigated the expression and regulation of KAI1 in human pri-
mary breast cancers and distant metastases from breast cancer.
Methods: KAI1 expression was analyzed on tissue microarrays comprising 
primary breast tumors (n=209) and distant metastases (n=92). Human breast 
cancer cell lines were employed to study the regulation of KAI1 expression.
Results: KAI1 immunoreactivity was lost in 77% of primary breast cancers. 
Strikingly, KAI1 was preferentially lost in estrogen receptor (ER) positive 
cases (p<0.001). This was validated by real time RT PCR analyses showing a 
7.5 fold downregulation of KAI1 mRNA in ER positive relative to ER negative 
tumors (p=0.028). Notably, this was also corroborated by independent Af-
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fymetrix microarray expression data of an additional cohort of 49 breast can-
cers. In distant metastases from breast cancer, KAI1 was also preferentially 
lost in ER-positive cases but was retained in a large proportion of ER-negative 
cases (p=0.005). Exposure of ER positive breast cancer cells to fulvestrant, an 
ER antagonist that reverses ER mediated gene repression, induced a signifi-
cant upregulation of KAI1 and inhibited cell migration.
Conclusions: KAI1 is a target of ER mediated gene-repression and thus, it is 
down regulated in ER positive breast cancers. Importantly, KAI1 expression is 
frequently retained in primary as well as metastatic lesions of ER negative 
mammary carcinomas.

Vortr����������������������  ä���������������������  ge: Mammapathologie I

Sa-089 
Molecular grading and molecular subtyping by gene expression 
profiling
J.F. Reis-Filho
London

Sa-090 
Genexpressionsanalysen zur Pr���������������������������������  ä��������������������������������  diktion und Prognoseabsch�������ä������tzung 
beim Mammacarcinom
A. Schneeweiss
Heidelberg

Sa-091 
Predictive factors in neoadjuvant chemotherapy in breast cancer 
classical histology and new diagnostic tests
C. Denkert
Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin

Aims: The neoadjuvant chemotherapy in breast cancer leads to a complete 
response in 15–20% of cases. Several classical histological parameters for com-
plete response have been described. In this study, we focused on the contribu-
tion of the immune system to chemotherapy response and the presence of a 
lymphocytic infiltrate in cancer tissue as a predictor of response to neoadju-
vant chemotherapy.
Methods: We investigated lymphocytes in tumor tissue in a total of 1058 pre-
therapeutic breast cancer core biopsies from two neoadjuvant anthracycline-
taxane-based studies (GeparDuo, n=218, training-cohort (TC) and Gepar-
Trio, n=840, validation-cohort (VC)). Molecular parameters of lymphocyte 
recruitment and activation were evaluated by kinetic PCR in formalin-fixed 
paraffin-embedded tumor samples.
Results: The percentage of intratumoral lymphocytes was a significant inde-
pendent parameter for pathological complete response (pCR) in a multivari-
ate regression analysis including all known predictive clinicopathological 
factors. Lymphocyte-predominant breast cancer (LPBC) responded with a 
pCR rate of 40–42%. In contrast, those tumors without any infiltrating lym-
phocytes had a pCR rate of only 3–7%. The expression of inflammatory mark-
er genes and proteins was linked to the histopathological infiltrate and a sig-
nificant association of the T-cell-related markers CD3D and CXCL9 with 
pCR was observed. Based on these markers a new approach for molecular 
prediction has been developed, that could be used as a new diagnostic test. 
This diagnostic test is currently evaluated prospectively in the PREDICT 
study in a cohort of 300 patients.
Conclusions: The presence of tumor-associated lymphocytes in breast cancer 
is a new independent predictor of response chemotherapy. This is the basis 
for molecular approaches to identify a subgroup of patients with a high ben-
efit from neoadjuvant chemotherapy.

Sa-092 
Possible subtypes of triple negative breast carcinomas defined by 
gene expression signatures of receptor tyrosine kinases
H. Hessel1, M. Poign��������é�������e-Heger2, S. Lohmann2, J. Budczies3, G. Assmann1,  
F. Hlubek1, T. Kirchner1

1�Pathologisches Institut, Universit���������� ä��������� t M������ü�����nchen
2�Roche Diagnostics GmbH, Penzberg
3�Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin

Aims: In the present study we investigated gene expression levels of different 
receptor tyrosine kinases (RTK) and associated biomarkers in triple-negative 
breast carcinomas with the aim to define heterogeneous expression patterns 
and possible carcinoma subtypes.
Methods: Gene expression levels of 30 triple-negative breast cancer tumor 
samples (FFPET) were investigated by RT-PCR analysis. Based on a panel of 
31 tumor relevant biomarkers (primarily of the IGF- and EGF-receptor family 
as well as associated biomarkers of the downstream-signaling) generation of 
a gene expression profile was performed. Pearson correlation based hierar-
chical clustering of tumor expression profiles was used for tumor subtyping.
Results: Triple-negative breast carcinomas can be divided into 2 subtypes by 
gene expression signatures. 19 out of the 31 biomarkers show significant dif-
ferences between the two subtypes.
Conclusions: Gene expression signatures characterize two subtypes of triple-
negative breast cancer by different expression of members of the IGF- and 
EGF-receptor family and associated biomarkers of the downstream-signal-
ing. This definition of subtypes by signaling heterogeneity could be relevant 
for the development of targeted therapies.

Sa-093 
Evaluation of prognostic and predictive value of standardized 
immunohistochemical analysis of breast cancer as a surrogate for 
identification of molecular cancer subtypes
D.L. Wachter1, M.W. Beckmann2, P. Fasching2, A. Dimmler3, A. Hartmann1

1�Pathologisches Institut, Universit����������������������������� ä���������������������������� tsklinikum Erlangen-N�������ü������rnberg
2�Frauenklinik, Universit����������������������������� ä���������������������������� tsklinikum Erlangen-N�������ü������rnberg
3�Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, St. Vincentius-Kliniken Karlsruhe

Aims:� In order to be not dependent on molecular identification of breast can-
cer subtypes as an indicator for overall prognosis and prediction of response 
to neo-adjuvant chemotherapy, the aim of this study was to determine the 
validity of a standardized immunohistochemical analysis as a diagnostic sur-
rogate.
Methods: A retrospective single-center study was performed with breast can-
cer tissue of 3179 patients, sampled between 1995 and 2008. Cancers with 
ER+/low Ki-67 phenotype were assigned to the molecular subtype Luminal 
A, ER+/high Ki-67 to Luminal B, Her2+ cases to the Her2 subtype and triple 
negative cases to the basal subtype. Of these, 587 patients received neo-adju-
vant chemotherapy.
Results: 41% of all cancers corresponded to the Luminal A subtype, 30% to 
Luminal B, 15% to the Her2 subtype and 13% to the Basal subtype, with the 
highest 10-year-survival in Luminal A types (77%), followed by Luminal B 
(70,3%) and Her2 (67%) and basal subtype (67%). The basal and Her2+ sub-
types had significantly higher rates of complete remission after neo-adjuvant 
chemotherapy (46% and 36% respectively) compared to the Luminal subtypes 
(3% for Luminal A and 8% for Luminal B).
Conclusions: Immunohistochemical analysis to determine subtypes of breast 
cancer with different prognosis and different response rates to neo-adjuvant 
chemotherapy is a valid surrogate for molecular classification.Her2+ and 
basal subtypes had significant higher response rates to neo-adjuvant chemo-
therapy compared to Luminal A and Luminal B subtypes. However, this does 
not equal a better prognosis, as Luminal A and Luminal B subtypes showed 
longer overall survival.
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TNM 2010: Was ist neu?

Sa-094
Ch. Wittekind
Leipzig

Vortr�����������������������  ä����������������������  ge: Mammapathologie II

Sa-095 
Flache epitheliale Atypie: Morphologie und molekulare Pathologie
F. Moinfar
Graz

Sa-096 
Micrometastasis for prognostication in breast cancer – robust and 
solid or rubbish
P.J. Van Diest
Utrecht

Sa-097 
Reciprocal induction of hypoxia-inducible factor 1 and 2 mediates a 
dynamic hypoxia response in breast cancer
G. Kristiansen1, M. Bordoli2, R.H. Wenger2, D.P. Stiehl2

1�Institute of Surgical Pathology, University Hospital Zurich, Zurich
2�Institute of Physiology, University of Zürich, Switzerland

Background: Hypoxia-inducible factors (HIFs) mediate the adaptation of hy-
poxic cells. Prolyl-4-hydroxylase domain (PHD) oxygen sensors modify HI-
Falpha subunits, leading to their rapid proteasomal destruction. Interestingly, 
prolonged hypoxia leads to a specific downregulation of the HIF-1alpha iso-
form in a variety of human cancer cell lines, while HIF-2alpha levels increase 
with chronic hypoxia. We aimed to analyse HIF-1/-2-alpha, to screen HIF 
target genes and to verify selected target genes in a medium sized cohort of 
clinically characterized breast cancer cases (n=346).
Methods: HIF/PHD isoforms were stably downregulated by short hairpin 
RNA interference in MCF-7 breast carcinoma cells. Temporal gene expres-
sion patterns of 40 known HIF target genes were analyzed for HIF-1 and HIF-
2 dependency by quantitative PCR in cells exposed to 1% oxygen for 4–72 
hours. Four HIF2 target genes were validated by immunohistochemistry in 
concert with HIF-1/-2alpha.
Results: While the induction kinetics of genes involved in metabolic adapta-
tion to hypoxia was mainly HIF-1alpha dependent, only few genes were selec-
tively activated by HIF-2. These included transmembrane proteins and se-
creted factors, suggesting a role of HIF-2 in regulating intercellular 
communication. Also, expression of HIF2 and its target genes were associated 
with longer patient survival times.
Conclusions: Breast cancer progression might be dampened by a high HIF-
2/HIF-1 ratio, possibly involving auto- and paracrine action of HIF-2 depen-
dent growth factor secretion.

Sa-098 
Identification of self-renewal pathways in breast cancer stem cells
R. Kurth1, P.M. Bareiss2, F. Schneider1, H. Neubauer3, H.-G. Kopp2, L. Kanz2, 
T.Fehm3, F. Fend1, C. Lengerke2, A. Staebler1

1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen
2�Medizinische Klinik, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen
3�Frauenklinik, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen

Aims: Cancer stem cells (CSC) or cancer initiating cells (CIC) are rare tumor 
cells capable of initiation and propagation of the malignant disease. ��������Because 
CSC display specific stem cell features they can be isolated them from the 
main tumor. In this study, embryonic molecular pathways in primary breast 

carcinomas are characterized by an integrated and interdisciplinary ap-
proach.
Methods: Fresh tissue was obtained from breast carcinoma resection speci-
mens, submitted to primary culture and induced to form mammospheres, a 
characteristic feature of breast cancer stem cells. ALDH1, Sox2, Nanog, Oct4 
and Notch1 gene expression was analyzed on mRNA-level. In addition pro-
tein expression was detected by immunohistochemistry in paraffin embed-
ded specimens.of the same cases and of an independent group of consecutive 
cases.
Results: We identified the expression of embryonic factors in fresh and paraf-
fin embedded breast tumor specimens. Immunohistochemistry showed a 
variable expression within different regions of individual tumors. Parallel 
analysis of the markers reveals, that combinations of factors can be expressed 
separately and alternating.
Conclusion: Embryonic factors are expressed in breast carcinoma samples in 
variable patterns. This finding supports the hypothesis, that different embry-
onic molecular pathways can alternatively be activated in breast cancer. Fu-
ture efforts will concentrate on using this model to understand the molecular 
regulation and function of embryonic factors in breast CSC, as well as on 
evaluation of their role as prognostic markers.

Sa-099 
ITIH5 in human breast cancer: functional characterization of a novel 
tumor marker
M. Rose1, J. Veeck2, A. Bovi2, J. Bornemann2, R. Knüchel1, E. Dahl1

1�Institute of Pathology, Medical Faculty, RWTH Aachen University, Germany
2�Electron Microscopy Facilities, Medical Faculty, RWTH Aachen University, 
Germany

Aims: In recent years, several novel putative tumor markers have been de-
scribed but their usefulness has not been further validated. ITIH5, a novel 
member of the ITI gene family and predictive marker in human breast cancer, 
is lost during breast cancer progression. ITIH5 loss correlates significantly 
with clinical parameters of metastasis and a prognostic value indicating poor 
clinical outcome. In order to support its putative relevance as a breast tumour 
biomarker, we aimed to further analyze its biological function in human 
breast cancer using an in vitro model.
Methods: We have created a model of human breast cancer by stably trans-
fecting a full length ITIH5 cDNA in the highly metastatic MDA-MB-231 
breast cancer cell line mirroring basal-type breast cancer. Subsequently, we 
performed a series of in vitro experiments including migration and invasion 
assays as well as morphological analysis followed by in vitro differentiation 
studies.
Results: As a result of ITIH5 expression we observed a remarkable decrease of 
invasive capabilities in vitro. Consequently, ITIH5-transfected tumour cells 
exhibited a significantly enhanced cell-matrix adhesion, a notable reduction 
in cell growth and, moreover, a significant retardation of in vitro motility and 
invasiveness when compared with empty vector control cells. Matching these 
findings, we observed a switch from a mesenchymal to an epithelial pheno-
type correlating with the re-expression of the characteristic epithelial markers 
ZO-1, Desmoplakin-1 and Claudin-1.
Conclusions: Our data indicate that loss of ITIH5 is implicated in epithelial-
mesenchymal transition (EMT), a process intimately correlated with tumour 
invasion and metastasis, thereby supporting the putative role of ITIH5 as me-
tastasis repressor gene in human breast cancer. Moreover, our in vitro data 
support the potential use of ITIH5 as a predictive tumour marker even though 
this demands further studies. Based on this premise, we intend to determine 
ITIH5`s prospective usefulness as a diagnostic and prognostic tumour mark-
er analysing a wide range of clinical samples in the near future.
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Vortr���������������������������   ä��������������������������   ge: Aktuelle Methoden der 
Molekularpathologie II

Sa-100 
Mikrosatelliten-Instabilit���������������������������������     ä��������������������������������     t – ein neuer pr���������������� ä��������������� diktiver Marker
W. Dietmaier
Regensburg

Sa-101 
DNA-Methylierung – von der Grundlagenforschung zur Routine
diagnostik
U. Lehmann
Hannover

Sa-102 
DNA-Sequenzierung in der molekularpathologischen Diagnostik 
– potential, pitfalls and the future
R. Penzel
Heidelberg

Sa-103 
mRNA-Quantifizierung – die n������������������������������   ä�����������������������������   chste Herausforderung in der  
Routinediagnostik
A. Jung
M������ü�����nchen

Vortr����������������������������  ä���������������������������  ge: Aktuelle Habilitationen

Sa-104 
Prognostic evaluation of molecular genetic parameters in gastro
intestinal stromal tumors (GISTs)
F. Haller1,2

1�Institut f�������������������������������������������������������������     ü������������������������������������������������������������     r Pathologie, Universit�������������������������������������   ä������������������������������������   tsklinikum Freiburg (Current adress)
2�Institut f�������������������������������������������������������������     ü������������������������������������������������������������     r Pathologie, Universit�������������������������������������   ä������������������������������������   tsklinik G��������������������������  ö�������������������������  ttingen (Previous adress)

Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal 
tumors of the gastrointestinal tract. Prognostication is currently based on the 
clinico-pathological parameters anatomical localisation, size and mitotic 
count, whereas molecular genetic parameters will provide additional 
information with prognostic impact. A series of 120 primary GISTs with long-
term follow-up was analysed for prognostic molecular genetic parameters 
using mRNA expression analysis, western blot analysis, reverse phase protein 
arrays, tissue microarrays and CGH. Accordingly, upregulation of KIT/
PDGFRA signal transduction and deregulation of cell cycle control were 
identified to be early and late events in tumor progression, respectively. As an 
example for early tumor progression, KIT exon 11 deletions lead to stronger 
activation of intracellular signalling cascades, emerging to higher cyclin D1 
expression. In contrast, loss of p16INK4A expression and upregulation of 
E2F1 are late events in tumor progression, and were highly correlated with 
tumor progression and metastasis. Comparing a broad spectrum of GISTs 
including small GIST tumorlets (<1 cm in size) to biphasic GISTs with a 
highly malignant phenotype, a concerted model for tumor progression was 
developed. This model will help to improve prognostication in GISTs.

Sa-105 
Migration of allogeneic T lymphocytes after hematopoietic stem 
cell transplantation
Schulz S.
Institut f���������������������������������������������    ü��������������������������������������������    r Pathologie, Technische Universit���������� ä��������� t M������ü�����nchen

Aims: Acute graft-versus-host disease (GVHD) remains a major complication 
of allogeneic hematopoietic stem cell transplantation. To understand behav-

iour of donor lymphocytes in vivo extensive migration analyses have been 
performed. Translational therapeutic aspects were pursued using various 
knockout models and antibody homing-blockades combined with splenec-
tomy.
Methods: Allogeneic bone marrow transplantation was performed after my-
eloablative precon-ditioning (800 cGy) using a transgeneic luciferase ex-
pressing (luc+) donor mouse (FVB). Wildtype recipient mice (BALB/c) as 
well as Peyer‘s patch (PP) deficient mice and Lymphotoxin alpha -/- mice (B6 
back-ground) were transplanted with 4×106 luc+ splenocytes. To block lym-
phoid homing anti CD62L and anti MADCAM-1 antibodies were utilized. T 
cell migration was analyzed by in vivo Bioluminescence imaging (BLI), flow-
cytometry and immunofluorescence.
Results: In vivo BLI and IFM displayed a very defined distinction between 
initiation phase (day 0–3) and effector phase (>day 4) of acute GVHD. PP and 
LN deficient mice (LTalpha-/-) showed, that the spleen alone was sufficient to 
cause severe aGVHD with a time course similar to that of wildtype mice. 
Strikingly, treatment of splenectomized recipients with blocking antibodies 
against the lymphoid homing receptors L-selectin and MAdCAM-1 prevent-
ed GVHD with 100% survival (>120 d, p<0.0001).
Conclusions: Multiple priming sites are involved in GVHD initiation, the 
spleen compensating for the lack of PP and mesenteric LN, and vice versa. 
Homing blockade combined with splenectomy prevented acute GVHD long-
term and offers potential for future therapeutic strategies.

Sa-106 
Molecular mechanisms of tumorprogression in human hepatocar-
cinogenesis
K. Breuhahn
Institute of Pathology, University Hospital Heidelberg

Aims: Hepatocellular carcinoma (HCC) is already the fifth most prevalent 
human malignancy worldwide and shows increasing incidence. Because the 
current therapeutic options for HCC patients are sobering, there is a great 
need to analyze molecular oncogenic mechanisms in order to determine 
novel targets for specific systemic therapy.
Methods: Genome-wide expression profiling and comparative genomic hy-
bridization of human HCCs were performed to identify dysregulated genes 
and cellular pathways. Expression of potential target genes was analyzed in 
normal livers and HCCs. The functional relevance of these genes was deter-
mined in vitro and partly in vivo.
Results: Activation of the insulin-like growth factor (IGF)-II pathway as well 
as overexpression of the microtubule-destabilizing factor stathmin and the 
transcription factor far upstream-element (FUSE)-binding protein (FBP-1) 
were frequently observed in HCCs. Surprisingly, FBP-1 is a transcriptional 
activator of stathmin expression. All identified pathways and factors support 
tumor growth and tumor cell dissemination and therefore represent promis-
ing therapeutic target structures. In case of IGF-II/IGF-1R-signalling, admin-
istration of the tyrosine kinase inhibitor picropodophyllin (PPP), significant-
ly reduced IGF-II-dependent proliferation, anti-apoptosis, and migration. In 
addition, PPP diminished IGF-II-driven tumor growth in a xenograft trans-
plantation model.
Conclusions: Based on comprehensive screening approaches in part novel 
therapeutic structures in human hepatocarcinogenesis have been identified. 
Especially, the IGF-1 receptor is currently the target of several investigational 
agents in clinical and pre-clinical development.

Sa-107 
About the significance of angiogenesis in cartilage tumors and the 
influence of interleukin-1β and hypoxia on angiogenic signaling in 
a cell culture model
Thomas Kalinski
Institut f���������������������������������������������   ü��������������������������������������������   r Pathologie, Universit��������������������� ä�������������������� tsklinikum Magdeburg

Aims: Angiogenesis is an important factor in neoplastic tissue. In contrast to 
other tumors, cartilage tumors obviously consist of a special angiogenic phe-
notype. The aim was to elucidate angiogenesis in cartilage tumors morpho-
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logically, and to investigate angiogenic signaling, and its factors of influence 
in a cell culture model.
Methods: The angiogenic phenotypes of enchondromas conventional chon-
drosarcomas, and dedifferentiated chondrosarcomas were specified, and the 
expression of angiogenic molecules was analyzed morphologically. Further-
more, the influence of interleukin (IL)-1β and hypoxia on angiogenic signal-
ing in chondrosarcoma cells was investigated using immunohistochemistry, 
(quantitative) RT-PCR and Western Blot.
Results: Cartilage tumors exhibit a heterogenous, but predominantly mature 
angiogenic phenotype with differential proliferative activity, which is posi-
tively correlated with differential VEGF-A expression. Angiogenic signaling 
in chondrosarcoma cells is influenced by hypoxia, and especially by IL-1β. 
IL-1β induced angiogenic signaling can be sufficiently blocked at the IL-1 re-
ceptor by Curcumin in chondrosarcoma cells.
Conclusions: In contrast to normal cartilage, which is avascular, angiogenesis 
is characteristic of cartilage tumors. Angiogenic signaling can be influenced, 
which may provide another therapeutic option, even in this robust tumor 
model.

Vortr���������������������������������  ä��������������������������������  ge: Molekulare Tumorpathologie:  
Urothel/Niere

Sa-108 
Stand des Wissens zur molekularen Pathologie des Urothel
carcinoms
A. Kn������������ü�����������chel-Clarke
Aachen

Sa-109 
Stand des Wissens zur molekularen Pathologie des Nierenzell
carcinoms
H. Moch
Z�����ü����rich

Sa-110 
Novel DNA methylation biomarkers for early detection and predic-
tion of progression in bladder cancer
P. Antony, N.T. Gaisa, M. Rose, S. Alkaya, R. Knüchel, E. Dahl
Institute of Pathology, Medical Faculty, RWTH Aachen University, Germany

Background: Though the genetic changes occurring in the development of 
bladder cancer have been intensely studied in recent years, knowledge of epi-
genetic modifications, especially DNA methylation changes, is still limited. 
Thus, the aim of the current project is the identification and molecular char-
acterization of novel DNA methylation markers which could be of potential 
use in early detection as well as treatment stratification in bladder cancer pa-
tients.
Methods: cDNA array based expression profiling identified 24 candidate 
genes showing significant downregulation in different types of bladder cancer 
and harbouring a CpG island in their promoter region. Methylation frequen-
cies of these genes in normal bladder cell lines, cancer tissues, and urine 
samples are being analyzed using methylation-specific PCR (MSP) and pyro-
sequencing. In order to further prove epigenetic silencing, in vitro demethyl-
ation is carried out by aza-cytidine/trichostatin A treatment. DNA methyla-
tion based multi-marker panels will be optimised using receiver operator 
characteristics (ROC) curve analysis. Such panels will be applied to collected 
urine samples in order to assess their viability in predicting disease course 
and for diagnostic reliability. Furthermore, selected candidate genes will be 
functionally analyzed in cell line models to determine their effect on tumor 
genesis and growth.
Results: Both MSP and pyrosequencing analysis revealed that eight of the 24 
candidate genes exhibited aberrant promoter methylation in bladder cancer 
cell lines (n=5), in clear association with loss of mRNA expression, the latter 
being restored in vitro by demethylation. In human bladder cancer, two can-

didate genes showed frequent methylation in non-invasive (n=30) and inva-
sive bladder carcinomas (n=30) compared with a set of normal urothelial 
samples (n=15). Interestingly, we characterised candidate genes preferentially 
exhibiting promoter DNA methylation in progressive disease, i.e. invasive 
bladder cancer, whereas non-invasive tumours presented unmethylated or 
weakly methylated promoters, indicating a putative tumour suppressive func-
tion of these genes.
Conclusions: This project started just 15 months ago but has already defined 
several interesting novel genes that are epigenetically silenced in various types 
of bladder cancer. Subsequent evaluation of these genes as DNA methylation 
markers, as well as their functional analysis in vitro should reveal signalling 
pathways in bladder cancer affected by aberrant DNA methylation.

Sa-111 
EMMPRIN (CD147): a potential new prognostic marker for tumor 
progression in bladder cancer
R. Nawroth1, A. Kurzrock1, B. Pfost1, P.Wild2, J. Lehmann1, R. Stöhr3,  
J.E. Gschwend1, M. Retz1, A. Hartmann3

1�Department of Urology, Technische Universität München, Klinikum rechts 
der Isar

2�Institute of Surgical Pathology, University Hospital Zürich
3�Institute of Pathology, University Hospital Erlangen

Aims: The objective of this study is to characterize the value of EMMPRIN, a 
transmembrane protein that has been associated with tumor progression and 
metastasis, as a prognostic marker in bladder cancer patients and its func-
tional relevance in regulating tumor growth and cell migration.
Methods: EMMPRIN expression was analyzed on two tissue microarrays 
(TMA) with superficial and muscle invasive urothelial bladder cancer speci-
men from a total of 516 patients. For functional analysis cell proliferation, 
metabolism, apoptosis, migration and tumor growth in vivo was character-
ized dependent on EMMPRIN expression.
Results: EMMPRIN expression correlates with tumor stage and tumor dif-
ferentiation. In patients with locally advanced bladder cancer it is an indepen-
dent negative prognostic factor for overall survival. Silencing of EMMPRIN 
expression resulted in reduced cell proliferation (15–20%) and migration 
(40%). In vivo, tumor growth was significantly reduced by 50% in cells lacking 
EMMPRIN expression.
Conclusions: The results suggest the use of EMMPRIN as a prognostic mo-
lecular marker for locally advanced bladder cancer patients, irrespectively of 
the mode of adjuvant chemotherapy. EMMPRIN expression influences tu-
mor progression and growth in bladder cancer cell lines and might represent 
a new target molecule in bladder cancer therapy.

Sa-112 
Loss of inducible nitric oxide synthase (iNOS) expression in the 
mouse renal cell carcinoma cell line RENCA is mediated by mi-
croRNA miR-146a
Christina Perske1, Nitza Lahat2, Sharon Sheffy Levin2, Haim Bitterman3, 
Michal A. Rahat2, Bernhard Hemmerlein1

1�Zentrum Pathologie, Universitätsmedizin Göttingen
2�Immunology Research Unit, Carmel Medical Center and the Ruth and 
Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel

3�Ischemia-Shock Laboratory, Carmel Medical Center and the Ruth and 
Bruce Rappaport Faculty of Medicine, Technion, Haifa, Israel

Aims: Production of nitric oxide (NO) in low or high concentrations by the 
inducible nitric oxide synthase (iNOS) expressed in tumor-associated macro-
phages (TAMs) or in tumor cells leads to either angiogenesis or cell death, 
respectively. In this study we wanted to investigate mechanism regulating the 
protein expression of iNOS, the production of NO and the effects on tumor 
growth.
Methods: Determination of nitrites with Griess reaction, Western blots analy-
ses, Quantitative real-time PCR analyses, In vivo mouse model, Immunhisto-
chemistry, Reverse Transfection and Inhibition of miR-146a.
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Results: We show that the mouse tumorigenic renal cell carcinoma RENCA 
cell line has completely lost its ability to express iNOS protein upon stimula-
tion in vitro, but expressed high levels of iNOS mRNA. This was mediated by 
the microRNA molecule miR-146a, as its inhibition restored iNOS expression 
and NO production (4.8±0.4 vs. 0.3±0.1 μM in uninhibited RENCA cells, 
p<0.001). In vivo, RENCA tumor cells did not express iNOS, while TAMs 
exhibited high iNOS expression but reduced NO production. Restoring iNOS 
protein expression in RENCA cells using miR-146a inhibitor increased mac-
rophage-induced cell death by 73% (p<0.01) in vitro, and almost completely 
prevented tumor growth in vivo. Injections of high NO-producing M1-acti-
vated macrophages or high concentrations of the NO-donor NOC-18 reduced 
tumor growth rate (cytostatic effect).
Conclusions: These results suggest that macrophages alone are ineffective in 
killing tumor cells, and production of NO by the tumor cells, in addition to 
macrophages, is required to confer their death. Thus, tumor cells may use 
miR-146a to reduce endogenous NO production and escape macrophage-in-
duce death, suggesting that inhibition of miR-146a may render tumor cells 
susceptible to adoptive transfer of M1-activated macrophages.

Sa-113 
Molecular analyses of multilocular cystic renal cell carcinoma 
(MCRCC)
A. von Teichman1, E. Compérat2, S. Behnke1, M. Storz1, H. Moch1, P. Schraml1

1�University Hospital Zurich, Institute of Surgical Pathology, Zurich, Schweiz
2�Department of Pathology, Pitie-Salpetriere Hospital, GHU Est, University 
PMC Paris VI, Paris, France

Aims: MCRCC is characterized by multiple, non-communicating cysts sepa-
rated by septa that contain small aggregates of low-grade clear cells. Patients 
diagnosed with this tumor have an excellent outcome. Nevertheless, the mo-
lecular background of this RCC is not yet characterized. In this study, mo-
lecular mechanisms that promote cyst formation and suppress tumor pro-
gression were investigated in 12 MCRCC.
Methods: VHL gene mutation analysis was performed using a whole genome 
amplification approach. The expression status of the known factors for cyst 
formation p-GSK3☐ and PAX2, the tumor suppressors PTEN and p27, as well 
as the ccRCC marker CD10 were immunohistochemically assessed.
Results: VHL gene mutations were identified in all 8 tumors that were analyz-
able. p-GSK3☐ and PTEN were not or only weakly expressed, whereas a 
strong positivity of PAX2 and p27 was observed in the majority of the tumors. 
CD10 was present in only one-third of the MCRCC.
Conclusions: Combined inactivation of VHL, PTEN and GSK3☐ as well as 
PAX2 re-activation appear to be critical steps that contribute to cyst forma-
tion in MCRCC. The strong nuclear and cytoplasmic expression of cyclin-
dependent kinase inhibitor p27 indicates its suppressive role for tumor pro-
gression in this tumor type.

Vortr����������������������������������   ä���������������������������������   ge: Molekulare Tumorpathologie II

Sa-114 
Molekularpathologie der Sarkome: Stand des Wissens
R. B������ü�����ttner
Bonn

Sa-115 
Adoptive immunresponse to Rhabdomyosarcoma
K. Simon-Keller1, S. Gattenl�����ö����hner2, A. Hombach3, H. Abken3, A. Marx1

1�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsmedizin Mannheim
2�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum W�������ü������rzburg
3�Klinik I f����������������������������������������������������������       ü���������������������������������������������������������       r Innere Medizin, Labor Tumorgenetik; Universit����������  ä���������  t zu K���ö��ln

Aims: Rhabdomyosarcoma (RMS) are the most common soft tissue sarcoma 
of childhood and adolescence. Recent efforts to enhance overall survival of 
RMS patients have failed (Dontonello et al.: J Clinc Oncol 2009 Mar 20, 

27(9):1446–1455). To improve eradication of RMS we applied adoptive trans-
fer of chimeric T-cells with specificity for the gamma subunit of the fetal ace-
tylcholine receptor (AChR), a cell surface antigen specifically expressed by 
RMS.
Methods: We generated an improved chimeric receptor by adding a CD28 
domain to our previous chimeric receptor composed of a human anti-fAChR 
antibody, an Fc hinge region, a human T-cell receptor zeta chain. After trans-
duction of PBMCs with the immunoreceptor we use FACS analysis to deter-
minate the number of transduced cells. We find that those chimeric T-cells 
are able to interact with RMS cells and use MTT tests to determinate cell 
survival after cocultivation of RMS and chimeric T cells. To examine the im-
munoreceptor activity we use an IFN-γ elisa. Simuntaneously we check RMS 
for different surface molecules by FACS and qRT-PCR analysis.
Results: In spite of optimized strategies to generate chimeric T-cells, killing 
efficiency of RMS by chimeric T cells is unusual low compared to killing of 
lymphoma or CEA-expressiong adenocarcinoma cell lines by respective chi-
meric T-cells. Considering that RMS are generally „ignored“ by the immune 
system of affected patients, we wondered whether resistance to killing might 
be due to a lack of co-stimulatory, presence of immunosuppressive surface 
molecules on RMS cells or expression of anti-apoptotic features. By testing 
the expression of different surface molecules (including MHC class I, CD80, 
CD86, ICAM-1/CD54, CD200, PD1/PD-H1, HLA-G) in nine RMS cell lines, 
we find that RMS-cell lines exhibit low to absent expression of crucial co-re-
ceptors (e.g. ICAM1 and CD86) and increased expression of immunosup-
pressive proteins such as HLA-G.
Conclusions: Besides immunosuppressive surface molecules we assume, that 
inhibitors of apoptosis (like cIAP1, cIAP2) play a crucial role in resistance of 
RMS cells against the immunosystem. Our findings suggest that induced ex-
pression of fetal AChR (i.e. the target of chimeric T-cells) and inhibition of 
anti-apoptotic pathways will be necessary to improve the treatment of RMS 
by conventional as well as immunotherapeutic strategies. Alternative strate-
gies may comprise pharmacological blockade of „survival cascades“ (e.g. of 
the NFkB or PI3 K/AKT pathway) and interruption of (eventual) death re-
ceptor/ligand interactions (e.g. with neutralizing anti-FASL antibodies). Such 
experiments are underway.

Sa-116 
The R248C FGFR3 hotspot mutation affects cell growth, apoptosis 
and attachment of human HaCaT keratinocytes
C. Hafner, E. DiMartino1, E. Pitt1, T. Stempfl2, D. Tomlinson1, R. Stöhr3,  
M. Landthaler, M. Knowles1, T. Vogt, A. Hartmann3

Lehrstuhl für Dermatologie, Universität Regensburg
1�Cancer Research UK Clinical Centre, St. James’s University Hospital, Leeds, 
United Kingdom

2�Kompetenzzentrum f. fluoreszente Bioanalytik, Regensburg
3�Institut für Pathologie, Universitätsklinikum Erlangen

Aims: FGFR3 mutations have recently been identified in several benign epi-
dermal skin tumors. The functional consequences of these mutations in hu-
man skin are yet unknown. In this study we analyzed the functional effects of 
the most common FGFR3 mutation in skin, the R248C FGFR3 hotspot muta-
tion, in human HaCaT keratinocytes.
Methods: The cells were stably transduced with either the R248C or wildtype 
FGFR3 IIIb sequence using a retroviral vector system. The functional conse-
quences of the R248C mutation were characterized with regard to cell growth, 
apoptosis and migration.
Results: FGFR3 mutant and wildtype cells showed similar growth rates. How-
ever, at confluence FGFR3 mutant keratinocytes revealed a significant higher 
cell growth than wildtype cells. FGFR3 mutant cells showed a significantly 
decreased apoptotic rate and a significantly decreased attachment to fibro-
nectin. The mutant HaCaT keratinocytes did not show a significantly differ-
ent migration capacity. In addition, an enhanced phosphorylation of ERK1/2 
and PLC-gamma in confluent R248C mutant HaCaT was found.
Conclusions: Our results suggest that an increased cell growth at density along 
with a decreased apoptosis rate may contribute to the development of acan-
thotic tumors in FGFR3 mutant skin in vivo.
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Sa-117 
Podoplanin positivity in HPV-associated carcinomas of tonsils and 
base of tongue: relevance of a new hypothetical concept of collec-
tive tumour cell invasion?
G. Assmann, M. Mollenhauer, K. Sotlar, P. Zengel1, T. Kirchner, S. Ihrler
Pathologisches Institut, Universit���������� ä��������� t M������ü�����nchen
1�Klinik und Poliklinik f����������������������������������������������     ü���������������������������������������������     r Hals-, Nasen- und Ohrenkranke, Universit���ä��t 
M������ü�����nchen

Aims: Podoplanin-associated collective tumour cell invasion has recently 
been postulated especially in squamous cell carcinomas as an alternative to 
single cell invasion with epithelial-mesenchymal transition (EMT). This con-
cept might be relevant in HPV-associated oral carcinomas without signs of 
EMT but with plump invasion and early lymphatic metastasis.
Methods: 16 cases of (often very small) HPV-associated carcinomas of the 
tonsils and base of tongue (proven by positive p16 and molecular studies) 
with cervical lymph node metastases, and 20 controls of tumor-free tonsils 
were studied by immunohistochemistry for podoplanin and b-catenin.
Results: 12/16 carcinomas showed at least moderate podoplanin staining with 
predominance at the invasion front, while all cases showed preserved strong 
membranous staining for b-catenin. In the basal cell layer of non-neoplastic 
cryptal epithelium staining for podoplanin was constantly positive, being 
negative in regular squamous epithelium.
Conclusions: Most HPV-associated carcinomas of the tonsils and base of 
tongue display podoplanin positivity and plump tissue infiltration, thus rep-
resenting characteristic features of a newly postulated concept of podoplanin-
associated collective tumour cell invasion. Further studies are needed to sub-
stantiate the hypothetical correlation to podoplanin-positive cryptal 
epithelium and to investigate a possible association to early lymphatic metas-
tasis, typical for these carcinomas.

Sa-118 
VEGFA amplification in different neoplastic entities: tissue micro
array analysis on 2292 tissue samples
T. Vlajnic, I. Zlobec, M. Bihl, L. Tornillo, S. Schneider, A. Lugli. L. Terracciano
Institute of Pathology, University Hospital Basel

Aims: Angiogenesis plays an important role in progression of several tumor 
types. Evidence from preclinical and clinical studies indicates that vascular 
endothelial growth factor (VEGFA) is the predominant angiogenic factor. 
The aim of this study was a systematic investigation of VEGFA amplification 
in a large survey of solid human tumors in tissue microarray format.
Methods: FISH analysis of the VEGFA gene was performed in a multi tumor 
array (n=2292) including 132 different tumor categories and 31 normal tissue 
types. Additionally VEGFA gene amplification was evaluated in a further 
large series of sporadic CRC resections (n=1280) and the obtained data were 
compared to relevant clinico-pathological features.
Results: VEGFA amplification was detected in carcinoma of colon (n=39; 
3%), gall bladder (n=5; 13.2%), pancreas (n=3; 6.5%), prostate (n=6; 15.8%), 
stomach (n=6; 14.3%), testis seminoma (n=4; 8.5%) and colon adenoma (n=7; 
9.2%). VEGFA amplification in CRC significantly correlated with higher T 
stage and higher tumor grade, presence of vascular invasion, right sided loca-
tion and with worse survival in univariate and multivariable analysis.
Conclusions: Albeit rare, VEGFA amplification can be detected in several dif-
ferent tumor entities. In CRC it highlights a small subset of CRCs with ag-
gressive phenotype. Additional studies are needed to evaluate its significance 
in other neoplastic entities.

Sa-119 
Spectrum of Phosphatidylinositol-3-Kinase pathway gene altera-
tions in GIST
M. Daniels1, I. Lurkin2, E. Erbst����öß��er3, U. Hildebrandt4, G. Sch������ö�����nfeld5,  
K. Hellwig6, U. Zschille7, E. Zwarthoff2, A. Agaimy1, R. Schneider-Stock1

1�Institut f�����������������������������������   ü����������������������������������   r Pathologie, Universit����������� ä���������� t Erlangen
2�Dept. Pathology, Erasmus MC, Rotterdam, NL
3�Institut f�������������������������������������������������������      ü������������������������������������������������������      r Pathologie, AMEOS Klinikum St. Salvator, Halberstadt
4�Institut f�����������������������������������   ü����������������������������������   r Pathologie, Klinikum Quedlinburg
5�,6Institut f���������������������������������   ü��������������������������������   r Pathologie, Klinikum Magdeburg
7�Institut f����������������������������������   ü���������������������������������   r Pathologie, Krankenhaus Bautzen

Aims: The Phosphatidyl-3-kinase (PI3 K) signaling pathway plays a crucial 
role in proliferation and survival. To date nearly nothing is known about the 
frequency and distribution of PI3K-pathway alterations in GIST.
Methods: DNA was prepared from 72 primary formalin-fixed paraffin-em-
bedded GIST tissues. Mutations in the Kras gene were determined by pyrose-
quencing whereas mutations in Nras, BRAF, PI3 K and FGFR3 genes were 
analyzed by PCR-sequencing technique. The c-kit and PDGFR mutation sta-
tus was available.
Results: BRAF mutations (V600E) were detected in 3 of 72 tumours (4.2%). 
All BRAF mutated GISTs did not show any c-kit or PDGFR mutation, had 
heterogeneous histology and were localized at different origins. There was 
only one case showing a PI3 K mutation (H1047L) and in addition a 15-bp 
deletion in exon 11. No mutations were detected in the Kras, Nras, and the 
FGFR3 genes. 61/72 GIST (84.7%) showed mutations in the c-kit or PDGFR 
gene: six in exon 9 (8.3%), 39 in exon 11 (54.2%), one in exon 13 (1.4%), none in 
exon 17, six in exon 12 (8.3%) and 9 in exon 18 (12.5%).
Conclusions: BRAF mutations play a role in KIT/PDGFRA wild-type GIST 
that predominantly affect older females. The PI3 K pathway also seems to be 
relevant in GIST tumours, therefore it is important to assess these interac-
tions in future studies.

Vortr������������������������������������������   ä�����������������������������������������   ge: Molekulare Tumorpathologie: Endokrin/
Varia

Sa-120 
Molekularpathologie der Schilddr�����������ü����������sentumoren
K.W. Schmid
Essen

Sa-121 
New development in intracellular signalling in neuroendocrine 
tumors
H. Sasano
Tohoku

(This presentation represents the exchange program between the Japanese 
Society of Pathology and the German Society of Pathology)

Sa-122 
Gene expression analysis identifies MAPK, AKT/mTOR, WNT/Beta-
catenin, and Jak/STAT cascades as potentially driver pathways in 
insulin-induced liver carcinogenesis
D. Calvisi, F. Hrdina, V. De Murtas, G. Gasparetti, A. Zimmermann,  
U. Lendeckel1, R. Schneider-Stock2, F. Dombrowski, M. Evert
Inst. f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Greifswald
1�Med. ������������������������������������������  Biochemie, Universit���������������������� ä��������������������� tsklinikum Greifswald
2�Exp. �������������������������������������  Tumorpathologie, Universität Erlangen

Aims: We developed a rat model of experimental insulin-induced hepatocar-
cinogenesis to investigate the molecular pathogenesis of human hepatocellu-
lar carcinoma (HCC) associated with diabetes mellitus and metabolic syn-
drome. In this model, pancreatic islets of donor rats are transplanted into the 
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liver of recipient diabetic rats, with resulting local hyperinsulinism that leads 
to the development of preneoplastic lesions and HCC.
Methods: Genome-wide microarray analysis was applied to kryo-preserved 
and laser-microdissected preneoplastic lesions and HCC.
Results: We identified gene signatures that accurately reflect the pathological 
progression of the liver disease at each stage. AKT/mTOR and MAPK path-
ways were progressively upregulated from preneoplastic lesions to HCC, 
whereas WNT/Beta-catenin and Jak/Stat cascades were induced at the neo-
plastic stage. Progressive induction of the MAPK cascade from preneoplastic 
lesions to HCC was due to upregulation of several upstream inducers of this 
cascade (EGFR, ERBB2, HSF1, DYRK1A) and downregulation of SPRY2 (an 
ERK inhibitor), implying the existence of a selective genetic pressure toward 
MAPK unconstrained activation in this rat model.
Conclusions: These findings provide a comprehensive molecular portrait of 
genomic changes in insulin-induced HCC, and might be useful to unravel the 
molecular mechanisms of HCC development in patients affected by diabetes 
mellitus and metabolic syndrome.

Sa-123 
SIAH-1 promotes HCC cell proliferation by inducing the transcrip-
tion factor FBP-3
M. Malz, A. Brauckhoff, A. Weber1, P. Schirmacher, K. Breuhahn
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
1�Institut f��������������������������������������������������    ü�������������������������������������������������    r klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich

Aims: We have recently demonstrated that overexpression of the transcription 
factors far upstream element (FUSE) binding protein (FBP)-1 and FBP-2 in-
duces hepatocellular carcinoma (HCC) cell proliferation and cell motility. 
Here we aimed to analyze the expression, functional relevance, and regula-
tion of the third FBP family member (FBP-3) in HCC tissues and HCC cells.
Methods: The expression of FBP-3 was analyzed at the transcript and protein 
levels in normal livers, premalignant lesions (dysplastic nodules) and HCCs. 
Functional consequences of reduced FBP-3 expression (RNAi) on prolifera-
tion and viability were analyzed in HCC cell lines. Correlative analyses were 
used to identify upstream regulators of FBP-3.
Results: A strong overexpression of FBP-3 was observed in 74% of all analyzed 
HCCs compared to healthy livers. Nuclear expression of FBP-3 significantly 
correlated with tumour dedifferentiation, tumor cell proliferation (r<0.001), 
and poor cumulative survival (p<0.05). In HCC cells, FBP-3 predominantly 
supported proliferation. The nuclear accumulation of the ubiquitin ligase 
seven in absentia homologue (SIAH)-1 correlated with FBP-3 expression in 
dedifferentiated HCCs (p<0.01). Indeed, the knock-down of nuclear SIAH-1 
as well as treatment with proteasome inhibitors reduced FBP-3 transcript and 
protein levels. Inhibition of SIAH-1 not only diminished cell proliferation and 
migration, but also moderately induced tumor cell apoptosis.
Conclusions: Overexpression of pro-proliferative FBP-3 is frequently ob-
served in human hepatocarcinogenesis. Indirect mechanisms mediate SIAH-
1-dependent overexpression of FBP-3 in HCCs. SIAH-1 promotes tumor 
growth and tumor cell dissemination by at least partly employing FBP-3.

Sa-124 
Identification of a distinctive multi-gene signature in cutaneous 
melanoma using qRT-PCR based microfluidic cards
S. Nambiar, U.R. Hengge, S.T. Liffers, B. Verdoodt, M. Vogt, A. Tannapfel,  
A. Mirmohammadsadegh
Institute of Pathology, Ruhr-University of Bochum

Aims: Oligonucleotide microarray-based comparison of gene expression pro-
files of a series of nevi, primary cutaneous melanomas and cutaneous mela-
noma metastases have yielded several differentially regulated genes that are 
potential determinants in melanomagenesis and progression. However, high-
throughput qRT-PCR based validation and generation of multigene predic-
tion models in melanoma have received limited attention. However, high-
throughput qRT-PCR based validation and generation of multigene prediction 
models in melanoma have received limited attention.

Methods: A selection of 62 genes previously found to be differentially ex-
pressed in melanoma progression was used in a novel qRT-PCR platform 
called TaqMan low density array (LDA) or microfluidic card.
Results: 30 well-characterized clinical specimens (5 benign, 5 dysplastic nevi, 
10 primary melanomas and 10 cutaneous melanoma metastases) were ana-
lyzed. Consequently, a 4-gene signature of ASK/Dbf4 and Tpr in combination 
with the established markers melanoma cell adhesion molecule (MCAM/
MUC18) and hepatocyte growth factor receptor (c-MET) was generated that 
could distinguish benign and atypical nevi from malignant melanomas
Conclusions: Our study reports a qRT-PCR-validated novel 4-gene signature 
that differentiates nevi from melanoma and may complement histopatho-
logic findings.

Sa-125 
microRNA-29 regulates the expression of profibrogenic mediators
M. Kwiecinski, A. Noetel, I. Strack, S. Schievenbusch, N. Elfimova, U. Drebber, 
H.P. Dienes, M. Odenthal
Institut f�����������������������������������������    ü����������������������������������������    r Pathologie der Universit�������������� ä������������� tsklinik K���ö��ln

Aims: microRNAs (miRNAs) are short noncoding, endogenous RNAs that 
posttranscriptionally regulate gene expression. Recently, we have shown that 
miR-29a and miR-29b inhibit collagen expression. In the present study, we 
now investigated the role of miRNA-29 in profibrogenic growth factor ex-
pression as a central mechanism of fibrosis.
Methods: miR-29 expression was analysed by Real Time PCR in rat livers af-
ter four weeks bile-duct obstruction and in 84 human biopsies with chronic 
hepatitis C, representing different stages of fibrosis. Transcripts, putatively 
targeted by miR-29, were screened using algorithms of Miranda, Targetscan 
and Pictar databases and then analysed by reporter assays.
Results: miR-29, previously shown to repress collagen expression, was signifi-
cantly decreased in 84 biopsies of patients with chronic hepatitis C and after 
experimental fibrosis of BDO treated rats. Screening of the various databases 
revealed that in addition to collagen 1A and 4A mRNA, the transcripts of 
PDGF receptor B, PDGF-B, PDGF-C, IGF-I and VEGF-A also contain puta-
tive miR-29 binding sites. Treatment of HSC with miR-29 resulted in inhib-
ited reporter expression of PDGF-B, PDGF-C, IGF-I and VEGF-A 3´-UTR 
but not of the corresponding mutated sequences. Thus, we identified tran-
scripts of PDGF-B, PDGF-C, IGF-I and VEGF-A as novel targets of miR-29.
Conclusion: Members of miR-29 family, downregulated during experimental 
and human fibrosis, are antifibrogenic mediators not only by targeting colla-
gen biosynthesis but also by interfering with profibrogenic cell communica-
tion.

Sitzung: AG Dermatopathologie

So-001 
Cutaneous vasculitides – a clinicopathological approach 2009
B. Zelger
Department of Dermatology & Venerology, Medical University Innsbruck

Vasculitis is defined as inflammatory cells in and around the vessel wall and 
vascular damage. Damage may be recognized by leukocytoclasia, endothelial 
and muscle cell necroses, fibrin and thrombi, or collagen and tissue 
degeneration. In contrast, coagulopathies are defined as vascular disorders 
with partial or complete occlusion of one or more vessels due to imbalanced 
(“hyperreactive”) coagulation, in particular by thrombi and emboli. 
Coagulopathies are no primary vasculitis, but a frequent secondary finding in 
vasculitides, but also independent thereof, e.g. in wound healing.The present 
approach uses the skin and subcutis as a model for vasculitis and 
clinicopathological correlation as the basic process for classification. Thereby, 
we use an algorithmic approach with pattern analysis. One first differentiates 
between small and large vessel vasculitis. In a second step one differentiates 
the subtypes of small (capillaries or postcapillary venules) and large 
(arterioles/arteries or veins) vessels. In the final step one differentiates the 
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vascular process according to the predominant type of cells into 
leukocytoclastic, lymphocytic and/or granulomatous vasculitides. Thereby, 
leukocytes and their debris are most characteristic of authentic vasculitis, 
lymphocytes indicative of a regenerative process (“secondary” vasculitis) due 
to coagulopathies, and macrophages in granulomas typical of vasculitis with 
significant connective tissue damage. This presentation will due to time 
limitations focus on vasculitides and comment on coagulopathies only as 
much as it is essential for meaningful understanding.

So-002 
Systemic involvement in cutaneous vasculitis – a pathological ap-
proach 2010
B.G. Zelger
Institut f��������������������������������������������������������������     ü�������������������������������������������������������������     r Pathologie, Medizinische Universit�������������������������  ä������������������������  t Innsbruck, Innsbruck, 
Ö���������sterreich

Histological findings of vasculitis, vasculopathies and thrombosis are findings 
of different underlying diseases as primary vasculitis (immune-mediated and 
infectious), but also so-called secondary vasculitis as well as coagulopathies.
The present approach gives a definition and overview of the most common 
forms of vasculitis including direct infection as well as immune-mediated 
types for example giant cell (temporal) arteriitis, polyarteriitis nodosa and 
Wegener granulomatosis. More in detail the morphology of systemic 
involvement in classical cutaneous vasculitis is discussed with an emphasis on 
the question: Can we use the algorithmic approach with pattern analysis used 
in skin and subcutis as a model for vasculitis elsewhere in the human 
body?Thereby, we use an analogous diagnostic algorithm to the skin 
differentiating first between small and large vessel vasculitis, second defining 
the vessel type and in a final step differentiating the vascular process according 
to the predominant type of cells into leukocytoclastic, lymphocytic and/or 
granulomatous vasculitides. The limitations of the histopathological diagnosis 
in different diseases as well as the importance of clinicopathological 
correlation are discussed.

So-003 
Disseminated gonococcemia – a molecular diagnosis?
M. Otto1,2, S. Bertz2, J. Kriegsmann1,2

1�Molekularpathologie Trier
2�ZHZMD Trier

Aims: As we know Gonorrhea is a STD. Systemic distribution of gonococci is 
an uncommon event. In literature some cases with systemic disseminated dis-
ease in 1–3% of patients with gonorrhea have been described.
Methods: We analysed tissue specimens of dermal lesions of two male pa-
tients (67 and 45 years old) presenting with round, ill-defined pink macules 
with central pinpoint vesiculation of the upper and lower extremities. The 
cutaneous lesions were analyzed histologically and by molecular detection 
methods for infections with Mycobacteria spec., Leishmania spec., Borrelia 
burgdorferi, Treponema pallidum as well as Neisseria gonorrhoeae.
Results: Molecular analysis of the tissue samples of both patients using a 
STD-Array demonstrated an infection with Neisseria gonorrhoeae with the 
consecutive diagnosis of “disseminated gonococcemia”. Healing of the dermal 
lesions following specific antibiotic treatment indirectly confirmed our mo-
lecular diagnosis.
Conclusions: Regarding the diagnosis of disseminated gonococcemia molec-
ular analysis is an appropriate diagnostic method for rare cutaneous lesions 
which are suggestive for infectious disease.

So-004 
KIT status in cutaneous lesions fails to predict cutaneous mastocy-
tosis versus indolent systemic mastocytosis
S. Berezowska, F. Rueff1, M. Flaig1, H.-P. Horny2, K. Sotlar
Pathologisches Institut, Ludwig-Maximilians Universit���������� ä��������� t M������ü�����nchen
1�Klinik und Poliklinik f�����������������������������������������    ü����������������������������������������    r Dermatologie und Allergologie, Ludwig-
Maximilians Universit���������� ä��������� t M������ü�����nchen

2�Institut f����������������������  ü���������������������  r Pathologie, Ansbach

Aims: In adult mastocytosis in the skin (MIS) underlying (indolent) systemic 
mastocytosis (SM) is determined by evaluation of a bone marrow (BM) bi-
opsy according to WHO-defined diagnostic criteria, i.e. compact mast cell 
(MC) infiltrates, atypical MC-morphology, CD25 expression in MC, detec-
tion of activating KIT codon 816 mutations, especially D816 V, and elevated 
serum tryptase. In the present study, we investigated weather KIT mutational 
status in skin lesions predicts BM involvement of SM.
Methods: Skin and BM biopsies of 24 adult patients with the clinical diagno-
sis of MIS were tested for the mutation KIT D816 V by LNA-mediated PCR-
clamping followed by melting point analysis of amplification products. En-
hanced sensitivity and specificity was assured by analysis of microdissected 
tryptase+ MC.
Results: Applying most sensitive molecular methods, BM biopsies of all 24 
patients showed mutated KIT (n=24), even when/if the WHO diagnostic cri-
teria for SM were not fulfilled (n=2). However, KIT D816 V was only detected 
in cutaneous biopsies in 15/22 patients with SM (68%).
Conclusions: In adult patients with cutaneous symptoms of mastocytosis BM 
biopsies are indispensable for the diagnosis or exclusion of SM. KIT codon 
816 genotyping of MC obtained from skin biopsies does not predict BM in-
volvement of SM.

So-005 
Syringocystadenoma papilliferum clinically mimicking epidermal 
cyst: immunohistochemical characterization
J. R�����������������������������    ö����������������������������    glin, J.M. Brandner, R. Moll1, I. Moll
Klinik f��������������������������������������������������������������     ü�������������������������������������������������������������     r Dermatologie und Venerologie, Universit�������������������� ä������������������� tsklinikum Hamburg-
Eppendorf
1�Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Marburg

Case Report: A 67 year-old man presented with a nodule at his lower occiput 
clinically appearing as a bulging cystic tumor and thus reminiscent of an epi-
dermal cyst. Histopathology revealed a well-circumscribed adenomatous 
dermal lesion showing bulbous projections and papillae that extended into a 
cup-shaped cavity connected with the epidermis. The epithelial lining re-
vealed the presence of two cell rows, with decapitation secretion of the lumi-
nal cell row. The stroma showed a plasma cell-rich inflammatory infiltrate. 
Immunohistochemistry revealed diverse keratin phenotypes as well as tight 
junction proteins in tumor cells, and stromal cells were also characterized. 
The diagnosis of syringocystadenoma papilliferum was raised.
Conclusions: This tumor belongs to the group of benign adnexal neoplasms. 
It is often considered as a hamartoma and seen in association with a nevus 
sebaceus. Scalp and neck are the preferred localizations. The surface typically 
is verrucous and sometimes crusted. Syringocystadenoma papilliferum is a 
cystic proliferation of probably apocrine differentiation but histogenesis and 
biology of this tumor are not yet fully clear. The panel of antibodies used here 
also could not discriminate between apocrine and eccrine lineage. Clinically, 
this case was unusual because of the relatively old age of the patient, the lack 
of a verrucous surface which here was smooth but scaly, and the lack of as-
sociated alopecia.
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So-006 
Influence of extracellular basal membrane proteins on human 
mesenchymal stem cells in a modified three-dimensional culture 
system of skin
J. J������������������������������������������      ä�����������������������������������������      kel, R.K. Schneider, S. Neuss, R. Kn�����ü����chel
Institut f������������������������������������������   ü�����������������������������������������   r Pathologie, Universit������������������ ä����������������� tsklinikum Aachen

Aims: Multipotent adult mesenchymal stem cells (MSC) are able to differenti-
ate into several mesodermal cell types. MSC cultured at the air-liquid inter-
face on dermal equivalents (DE) under conditions of skin did not differenti-
ate across germinal boundaries into epidermal cells, but acquired a 
myofibroblastic phenotype (Schneider et al.: Differentiation, 2008). In this 
study, we analysed the influence of extracellular basal membrane proteins on 
potential epidermal differentiation and on the process of matrix remodelling 
during MSC differentiation.
Methods: DEs were produced as described in Schneider et al., 2008. Before 
seeding MSC from bone marrow (BM) or umbilical cord (UC) on the DEs, 
DEs were coated with collagen IV and laminin, respectively. Then, DEs were 
cultured for 28 days under culture conditions of skin at the air/liquid inter-
face. We analysed the epidermal and mesodermal fate of MSC and the extra-
cellular matrix remodelling by routine histology stains and immunohisto-
chemistry.
Results: The partially stratified growth of the MSC under air exposed condi-
tions indicates their adaptation to the organotypic culture conditions of skin. 
Our results imply that the basal membrane proteins inhibit MSC migration 
into the DEs and influence the growth of MSC as well as considerably the 
intensity of matrix remodelling.

So-007 
Detection and vizualization of Merkel Cell Polyomavirus (MCPyV) in 
Merkel Cell carcinoma (MCC)
A. Schmidt, M. Baumann, A. Haesevoets1, J. Diebold2, P. Hofmann3,  
M. Kurrer4, N. Willi, F. Offner5, G. Sauter6, V. Zsikla, E-J. Speel1, G. Cathomas
Kantonales Institut f����������������������  ü���������������������  r Pathologie, Liestal
1�Dep. of Molecular Cell Biology, University of Maastricht
2�Pathologisches Institut Luzern
3�Laboratoire d‘Anatomie Pathologique, H���������������������  ô��������������������  pital Pasteur, Nizza
4�Pathologisches Institut, Kantonsspital, Aarau
5�Akademisches Lehrkrankenhaus, Feldkirch
6�Universit��������������������������������������  ä�������������������������������������  tsklinikum Hamburg-Eppendorf, Hamburg

Aims: The recently detected MCPyV can be detected by PCR in 75% to 100% 
of MCC. Aim of the study was the analysis of MCPyV in MCC using various 
methods.
Methods: Paraffin tissue of MCC were analyzed by PCR. Using a 5 kb MCPyV 
Probe, viral DNA was vizualized by FISH using tyramide amplification and 
ApoTome microscopy. Immunohistochemistry (IHC) was performed with 
mab CM2B4 (provided by Y. Chang).
Results: A total of 44 (72.1%) of 61 MCC were positive for MCPyV by PCR. 34 
(77.3%) of 44 PCR positive MCC were positive by MCPyV FISH and 28 
(63.7%) by IHC. In contrast, none of the 17 PCR negative tumors were positive 
by FISH and in a single PCR negative tumor, a weak positivity was observed 
by IHC. By FISH, 16 (47.1%) PCR positive MCC revealed a single dot signal, 
in 8 tumors associated with an additional granular pattern, indicating a clon-
al integration of viral DNA. In contrast, in 18 (52.9%) PCR positive MCC, 
exclusively a granular FISH pattern of MCPyV was observed.
Conclusions: Using various techniques, our data confirms the association of 
MCC and MCPyV. FISH and IHC show a strong positive and negative con-
cordance. In a subset of PCR positive tumors, no virus could be detected by 
FISH or IHC, suggesting persistent MCPyV infection unrelated to the tumor. 
Only about half of the MCPyV positive MCC show a dot like pattern by FISH, 
as expected for clonal viral integration, one half of FISH positive MCC 
showed exclusively a granular signal, indicating a non-clonal type of viral per-
sistence. Our data indicate different types of MCPyV persistence, indicating 
different pathways of MCC development.

So-008 
Regulation and expression analysis of erythropoietin receptor in 
malignant melanoma
S. Nambiar, U.R. Hengge, S.T. Liffers, B. Verdoodt, M. Vogt, A. Tannapfel,  
A. Mirmohammadsadegh
Institute of Pathology, Ruhr-University of Bochum

Aims: Recombinant human erythropoietin (Epo) is used to prevent and treat 
tumor-related anemia and improve quality of life in cancer patients. Recent 
evidence suggested that Epo may adversely affect the survival of selected can-
cer patients by promoting tumor growth, inhibition of apoptosis, and induc-
tion of migration. Epo unfolds its effect on the Epo receptor (EpoR).We inves-
tigated the expression of EpoR in malignant melanoma specimens and 
analyzed the effect of rHuEpo on proliferation and apoptosis of melanoma 
cells in vitro.
Methods: We show significantly increased EpoR expression in clinical mela-
noma metastases and primary melanomas in comparison with different sets 
of nevi by rt-qRT-PCR, immunohistochemistry, and western blot analysis.
Results: When assessing the functionality of the EpoR-signaling pathway, re-
combinant human Epo led to the phosphorylation of JAK-2, signal transduc-
ers and activators of transcription3 (STAT3), and ERK1/2 in several of the 
melanoma cell lines that were analyzed. Besides, Epo counteracted cisplatin-
induced cell death in BLM and MV3 cells. Finally, Epo promoted cell migra-
tion of MV3 cells, whereas inhibition of the JAK/STAT and ERK1/2 pathways 
reduced Epo-mediated migration.
Conclusions: We show the overexpression of functional EpoR expression in 
about half of the analyzed clinical melanoma metastasis specimens and show 
anti-apoptotic as well as pro-migratory effects of Epo, which is of importance 
for the treatment of anemia in advanced melanoma.

So-009 
Atypical intradermal smooth muscle neoplasms: clinicopathologic 
analysis of 85 cases
S. Kraft1,2, C.D.M. Fletcher1

1�Department of Pathology, Brigham & Women’s Hospital, Boston, MA, USA
2�Harvard Dermatopathology Program, Boston, MA, USA

Aims: Atypical or mitotically active dermal smooth muscle neoplasms are 
commonly termed „cutaneous leiomyosarcomas“. However, preexisting – 
mostly small – series of these rare lesions suggest a low risk of aggressive be-
haviour. In this study, we undertook a detailed morphologic and immuno-
histochemical analyis of 85 cases and obtained clinical follow-up data.
Methods: The cases were retrieved from the authors‘ consult files and institu-
tional files. H&E sections were examined, immunohistochemistry was per-
formed, and clinical details were obtained from referring physicians.
Results: There was a male:female preponderance (4.3:1), with a mean age of 
56 yr (range 6–82). Tumors measured 1.3 cm in average and were pre-domi-
nantly located on the trunk (32) and lower extremities (31). The others oc-
curred on the upper extremities (17) or head & neck (4). Histologically, tu-
mors were confined to the dermis or showed only superficial sub-cutaneous 
extension. The majority showed an infiltrative growth pattern with fascicles of 
atypical spindle cells ramifying between collagen fibers. Necrosis was seen in 
10%. All cases showed cytologic atypia. Primary tumors showed a mean mi-
totic rate of 6/10 HPF. Recurrent tumors showed 14/10 HPF (and greater cy-
tologic atypia). All tumors were positive for SMA; 98% expressed desmin, 
90% caldesmon, 27% pan-keratin (scattered), and 1 focally S-100. Follow-up 
ranged from 5–156 months. No metastases or tumor-related deaths were ob-
served. Local recurrences were observed in 18 cases. All recurrences had de-
veloped prior to consultation, after a mean of 43 months. No recurrences 
were observed after consultation (mean follow-up 32 months). 13 recurrent 
lesions showed positive margins in the primary excision and 3 showed mar-
gins <0.2 cm. Margin status was not available for 2 cases. The primary exci-
sions of tumors which later recurred showed no increase in cellular atypia, 
necrosis, or mitotic rate when compared to those which did not recur, nor 
were there clinical differences.
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Conclusions: These tumors show a male predilection and predominantly oc-
cur on the trunk and lower extremities. When confined to the dermis, they 
appear to carry no risk of metastasis, hence the designation „sarcoma“ is in-
appropriate. Margin status is the most important predictor of recurrence. 
Upon excision with clear margins, the risk of local recurrence is low. Hence, 
we propose the term „atypical intradermal smooth muscle neoplasm“.

So-010 
Methylthioadenosine phosphorylase is a predictive marker for re-
sponse to interferon therapy in patients with malignant melanoma
K. Ikenberg, S. Meyer1, P.J. Wild, F. Bataille2, C. Ehret3, M. Landthaler1,  
M. Klinkhammer-Schalke4, F. Hofstaedter2, T. Vogt1, A.K. Bosserhoff2

Institut f��������������������������������������������     ü�������������������������������������������     r Klinische Pathologie, Univ. Spital Z�����ü����rich
1�Klinik f������������������������������������������   ü�����������������������������������������   r Dermatologie, Univ.-Klinikum Regensburg
2�Institut f�������������������������������   ü������������������������������   r Pathologie, Univ. Regensburg
3�Abteilung f�������������������������������������������������������     ü������������������������������������������������������     r H���������������������������������������������������    ä��������������������������������������������������    matologie und Onkologie, Univ.-Klinikum Regensburg
4�Tumorzentrum Regensburg

Aims: To investigate whether expression of methylthioadenosine phosphory-
lase (MTAP), a recently suggested biomarker of malignant melanoma, is 
prognostic/ predictive for interferon responsiveness in melanoma patients.
Methods: Tissue microarrays assembling 465 nevi, primary melanomas and 
metastases were used.
Results: MTAP expression was significantly reduced in melanomas and me-
tastases compared with nevi. In melanomas, loss of MTAP expression was 
significantly related to Clark level, tumor thickness and nodal status. Sub-
group analysis of patients with tumor thickness of 1.5 to 4.0 mm revealed a 
significant survival benefit from interferon treatment regarding recurrence 
free survival in patients with MTAP-positive versus MTAP-negative melano-
mas. According to Cox analysis, MTAP was an independent prognostic 
marker.
Conclusions: MTAP represents a highly promising immunohistochemical 
marker for prognosis and interferon response of patients with malignant 
melanoma.

Sitzung: AG Gyn������������������������  ä�����������������������  ko- und Mammapathologie

So-011 
Internet-based assessment of observer variability for endometrial 
intraepithelial eoplasia (EIN)
K. Glatz, J. Marotti1, V. Parkash2, J.L. Hecht1

Institut für Pathologie, Universitätsspital Basel
1�Beth Israel Deaconess Medical Center Boston, Massachusetts
2�Bridgeport Hospital Bridgeport, Connecticut

Aims: Endometrial Intraepithelial Neoplasia (EIN) is a diagnostic schema for 
premalignant endometrial lesions that has been developed by histopathologic 
correlation with clinical outcome, molecular changes, and objective comput-
erized histomorphometry. Using an internet-based quiz we assessed observer 
variability in the diagnosis of EIN to better understand the diagnostic pit-
falls.
Methods: An online quiz consisting of 18 cases of endometrial biopsies con-
sidered difficult was prepared. Each case contained clinical history and at 
least 3 microscopic images. Answer choices included: 1) EIN, 2) Polyp, 3) Be-
nign endometrium (proliferative, secretory, disordered, tubal metaplasia, 
lower uterine segment) and 4) Adenocarcinoma.
Results: The online quiz was completed by 51 participants with percentage 
agreement with the authors ranging from 22 to 100% (mean 55%). The per-
centage agreement was highest with benign/polyp cases: tubal metaplasia 
(86%) polyp (86%), and secretory change (79%). Participants performed the 
worst with cases containing morular metaplasia (29%) and EIN arising in a 
polyp (52%). The percentage agreement for EIN without these features was 
71%, and those participants who reviewed an online tutorial performed better 
than those who did not (60% vs 49%).

Conclusions: Reproducibility of EIN criteria is good and improved with train-
ing. A subset of biopsies with morular metaplasia and EIN in polyps are prob-
lematic and likely require consensus review.

So-012 
PPH3 expression in endometrial cancer is an independent predictor 
of patient outcome
S. Timme, P. Bronsert, Y. Ouyang1, B. Gabriel1, G. Kayser, E. Stickeler1,  
A. zur Hausen
Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�Universit�����������������������������������������������  ä����������������������������������������������  ts-Frauenklinik, Universit�������������������� ä������������������� tsklinikum Freiburg

Aims: In order to test the prognostic impact of Phospho-Histone H3 (PPH3) 
expression in endometrial cancer (EC) we analyzed the number of PPH3 
positive tumor nuclei and correlated the results with clinico-pathological pa-
rameters including survival. PPH3 is a marker for proliferation detecting mi-
tosis in the late G2 phase.
Methods: 104 formalin-fixed and paraffin embedded tissues of EC were tested 
for PPH3 expression by immunohisto-chemistry. Mitoses were counted in 10 
high power fields (HPF). The significance of PPH3 as a prognostic factor was 
evaluated by univariate, multivariate and Kaplan-Meier survival analyses.
Results: The number of PPH3 positive cells significantly correlated with his-
tological grading (p<0,001) and the T-stage (p<0,027). Less mitotic figures 
were detected in estrogen dependent EC (Type 1) compared to non-estrogen 
dependent Type 2 EC (p<0,001). Kaplan-Meier analysis revealed a significant 
correlation of PPH3 positive tumor cells and patient survival in combination 
with other parameters. Nodal negative EC with <15 PPH3 positive nuclei/10 
HPF demonstrated a better survival than nodal negative EC with >15 PPH3 
positive nuclei/10 HPF. Furthermore multivariate analysis identified PPH3 
expression as an independent prognosticator of patient survival in EC pa-
tients.
Conclusions: The quantification of PPH3 positive mitotic figures in EC pre-
dicts patient outcome especially for nodal negative patients.

So-013 
Aberrant promoter methylation of the Synemin gene is associated 
with early tumour relapse of breast cancer patients
E. Noetzel1, E. Sevinc1, A. Hartmann2, A. Naami1, R. Knüchel1, E. Dahl1

1�Institute of Pathology, Medical Faculty, RWTH Aachen University, Germany
2�Institute of Pathology, University of Erlangen, Germany

Aims: Synemin (SYNM) is a type IV intermediate filament (IF) that forms 
heteropolymeric filaments with major IF proteins, such as desmin and vi-
mentin. SYNM links the extracellular matrix and the IF-network and is there-
by involved in cytoskeletal assembly and cytodynamics of mammalian cells. 
SYNM has recently been associated with cancerous processes in a few tissues 
including liver and brain.
Methods: A dot blot array (including cDNAs from 50 matched normal and 
tumourous breast samples), ten human breast cancer cell lines and 36 human 
breast cancer specimens were analysed for SYNM expression using realtime 
PCR and immunhistochemistry. SYNM promoter methylation analysis in 
breast cancer specimens (n=195) was done by methylation specific PCR and 
pyrosequencing. We further performed in vitro demethylation experiments 
in breast cell lines and tested for association between SYNM methylation and 
prognostic patients‘ characteristics.
Results: SYNM mRNA was downregulated in 86% of matched pairs of breast 
cancer. SYNM loss was confirmed in 31 non-matching breast cancer speci-
mens (P<0.0001). SYNM protein was clearly expressed in normal myoepithe-
lial cells, whereas it got completely lost in 57% of invasive breast cancer 
(P<0.001). SYNM promoter methylation was detectable in 27% of breast can-
cer specimens and in 20% of breast cancer cell lines. Aberrant SYNM pro-
moter methylation was tightly associated with SYNM expression loss 
(P<0.001) and was re-inducible after in vitro demethylation of originally 
methylated tumour cell lines. Interestingly, SYNM promoter methylation was 
independently associated with unfavourable recurrence free patient survival, 
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higher risk for tumour relapse (hazard ratio: 2.86) and positive lymph node 
status as well as tumour de-differentiation.
Conclusions: We present the first study on the epigenetic regulation of the 
SYNM gene in a cancer entity, i.e. breast cancer, proposing that SYNM could 
be a novel tumour suppressor, which is epigenetically silenced in human 
breast cancer. SYNM promoter methylation could be useful as new predictive 
biomarker to identify patients with poor clinical outcome.

So-014 
Platelet derived growth factor-C is a therapy target and a novel 
independent prognostic marker of breast cancer
G. Kristiansen1, J.P. Theurillat1, H. Moch1, U. Ericsson2, H. Li2

1�Institute of Surgical Pathology, University Hospital Zurich, Zurich,  
Switzerland

2�Department of Medical Biochemistry and Biophysics, Karolinska Institute, 
Stockholm, Sweden

Background:� PDGF-C has been described in tumor associated fibroblasts, yet 
little is known about its expression in human breast cancer.
Methods: We have generated and characterized a monoclonal antibody (clone 
6B3) against human PDGF-C which was used to analyze the expression pat-
terns of PDGF-C in 890 human invasive breast cancer cases. To further ex-
plore the molecular mechanism of the clinical data, an orthotopic mouse 
model using the breast tumor cell line MDA-MB-231 was established.
Results: PDGF-C shows a diffuse cytoplasmic immuno-reactivity in epithe-
lial and stromal cells including tumoral capillaries. A gradual increase of ex-
pression from normal tissue via in situ carcinomas to invasive cancer was 
noted. In invasive carcinomas epithelial PDGF-C correlates significantly and 
positively to tumor grade, CK5/6, Her2 and Ki-67 fraction. Negative signifi-
cant correlations were noted for ER/PR and menopausal status. In a multi-
variate survival analysis, PDGF-C was demonstrated as an independent prog-
nostic marker of overall patient survival. In the mouse model, treatment with 
clone 6B3 inhibited the tumor growth significantly in comparison to the con-
trols and decreased the vessel density in the tumor mass.
Conclusions: PDGF-C might play an important role in tumor progression of 
breast cancer, particularly of basal phenotype. Targeting PDGF-C using 
monoclonal antibodies may offer a new therapy option for this tumor sub-
group.

So-015 
Overexpression of the Hedgehog (Hh) transcription factors Glioma-
associated oncogene homolog (GLI) 1 and Forkhead Box (FOX) M1 
is associated with progressive stages of breast tumours as well as 
unfavourable overall patient survival
A. ten Haaf1, N. Bektas2, A. Hartmann3, R. Kn�����ü����chel1, E. Dahl1

1�Institute of Pathology, Medical Faculty, RWTH Aachen University, Germany
2�Institute of Pathology, University Hospital Bonn, Germany
4�Institute of Pathology, University of Erlangen, Germany

Aims: Aberrant Hh signaling has been found in a variety of human cancers. 
Interestingly a number of Hh inhibitors have already been described raising 
the options for new innovative cancer therapeutics. To broaden our knowl-
edge about Hh involvement in human breast cancer we systematically anal-
ysed the expression of GLI1 and FOXM1 in a large number of breast tumours. 
Expression data were further correlated to histopathological and clinical 
characteristics of the tumours in order to clarify the prognostic relevance for 
this disease.
Methods: Applying real-time PCR and immunohistochemistry (IHC) we 
analysed GLI1 and FOXM1 expression in human invasive breast carcinomas 
in comparison to normal breast tissues. Messenger RNA expression was fur-
thermore studied in a set of normal and malignant breast cell lines. IHC data 
were statistically interpreted using SPSS version 14.0.
Results: GLI1 and FOXM1 were found to be overexpressed in breast cancer 
cell lines as well as in breast cancer tissues. High levels of GLI1 protein sig-
nificantly correlated with advanced tumour stage but also with high numbers 
of affected lymph nodes. Furthermore, we found a significant association be-

tween increased nuclear FOXM1 expression and high abundance of the HER2 
receptor. More interestingly, overexpression of both molecules was associated 
with unfavourable overall patient survival.
Conclusions: Our study indicates that GLI1 and FOXM1 protein expression 
measured e.g. by an IHC based scoring system might have an implication in 
future multi-marker panels for human breast cancer prognosis or molecular 
subtyping. Furthermore, the positive significant association between FOXM1 
overexpression and HER2 status of the analysed tumours may point to a po-
tential role of FOXM1 as a new drug target in HER2 resistant breast tumours. 
We will analyse this in more detail in our upcoming studies.

So-016 
Prognostic and predictive impact of expression of the angiogenic 
markers CD105 and CD31 expression in patients with high risk 
breast cancer (HRBC)
Oleg Gluz1, Arndt Hartmann2, Peter Wild3, Raihana Diallo-Danebrock4, Cor-
nelia Liedtke5, Evelyn Ting4, Svjetlana Mohrmann6, Christopher Poremba7, 
Ulrike Nitz1, Andreas Gaumann2

1�West German Study Group, Breast Centre Niederrhein, Moenchenglad-
bach, Germany

2�University Clinics of Erlangen, Institute of Pathology, Erlangen, Germany
3�University Clinics of Basel, Institute of Pathology, Basel, Switzerland
4�University Clinics of Duesseldorf, Institute of Pathology, Duesseldorf, 
Germany

5�University Clinics of Muenster, Gynecology and Obstetrics, Muenster, 
Germany

6�University Clinics of Duesseldorf, Gynecology and Obstetrics, Duesseldorf, 
Germany

7�Insitute for Pathology, Trier, Germany
8�University Clinics Regensburg, Institute of Pathology, Regensburg, 
Germany

Purpose: Several angiogenic factors have been reported to influence progno-
sis of breast cancer and spread to regional lymph nodes. CD105 (Endoglin) is 
expressed by human vascular endothelial cells and plays a major role in an-
giogenesis. Similarly, CD31 is a platelet endothelial cell adhesion molecule 
involved in normal and pathologic vessel function. In the prospective ran-
domized WSG-AM-01 trial HRBC patients with more than 9 positive lymph 
nodes derived particular benefit from tandem high-dose (HD) rather than 
dose-dense (DD) chemotherapy with regard to both event-free (EFS) and 
overall survival (OS), particularly among tumors carrying a basal-like or 
HER2 molecular phenotype. The goal of the present study was to examine the 
interaction between angiogenic factors and efficacy of different dose intensi-
fication strategies in the WSG-AM-01 trial among both unselected patients as 
well as among distinct molecular disease subtypes.
Methods: Immunohistochemical staining for CD31 (n=128) and CD105 
(n=130) was performed to assess vascular surface area (VSA) separately for 
both factors using the Chalkley count method.Expression of estrogen (ER) 
and progesterone receptor (PR), HER2, Ki67, and epidermal growth factor 
receptor (EGFR) was analyzed immunohistochemically using tissue microar-
rays, allowing for stratification into molecular breast cancer subclasses (k-
clustering k=5 by expression of 24 proteins). Correlation analysis between 
CD31 and CD105 expression and molecular subtypes was carried out using 
Pearson correlations. Univariate survival estimates were determined by Ka-
plan-Meier analysis and tested for significance by log rank statistics. Multi-
variate survival modeling was performed by a generalized Cox model, with 
linear proportional hazards terms in the first block and time-varying interac-
tions in the second block.
Results: Both VSA/CD 31 and VSA/CD105 showed significantly higher ex-
pression among HER-2 and basal-like breast cancer subtypes (p=0.007), as 
well as among cases wit increased Ki67 (p=0.005).Increased VSA/CD105 
(above a median of 1.295) was associated with significantly decreases in both 
EFS (p=0.01) and OS (p=0.02). In multivariate analysis (including therapy, 
tumor size, age and grade as well as expression of ER, PR, HER-2 and Ki-67) 
increased VSA/CD 105 was an independent prognostic factor for decreased 
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EFS (HR=1.68, p=0.05). Dose intensification showed significantly increased 
efficacy (for OS and EFS) only among patients with low VSA/CD105 tumors.
Discussion: Expression of angiogenic markers may mirror/confer resistance 
to chemotherapy among patients with breast cancer, particularly in the con-
text of dose intensified chemotherapy and may explain differences observed 
among distinct molecular breast cancer phenotypes. The correlation observed 
between angiogenic markers and distinct molecular subtypes may serve as a 
rationale for exploring antiangiogenic treatment options in patients carrying 
these tumors.

So-017 
Differential expression of miRNAs and its target mRNAs between 
DCIS and invasive ductal breast cancer
K. Petat-Dutter, S. Schultz1, M. Bonin2, S. Kahlert3, S. Poths2, M. Walter2,  
O. Riess2, D. Wallwiener1, T. Fehm1, H. Neubauer1, K. Sotlar
Pathologisches Institut der LMU, M������ü�����nchen
1�Universit�������������������������� ä������������������������� ts-Frauenklinik, T�������ü������bingen
2�Microarray Facility, Universit����������� ä���������� t T�������ü������bingen
3�Frauenklinik der LMU, M������ü�����nchen

Aims: The potential indentification of miRNAs and its target mRNAs which 
might serve as progression markers between DCIS- and invasive ductal breast 
cancers (IDC).
Material and Methods: Prior analyses on microdissected native breast cancer 
tissues identified 548 differentially trans-cribed genes. The gene set was opti-
mized by biostatistical analyses to 9 possible marker genes for progression. 
Micro-dissected FFPE tissues of the same tumors was used for the validation 
by qRT-PCR and for miRNA array analyses. The latter results were again 
validated by qRT-PCR.
Results: The 9-gene progression set correctly classified DCIS and IDC com-
ponents in 23/24 cases. Eight of the 9 possible marker genes investigated so far 
were correctly validated in FFPE tissues. In addition, 20 miRNAs differen-
tially expressed between DCIS and IDC were identified, 4 of which had al-
ready been described in tumors. Interestingly, these 4 miRNAs have binding 
sites on 8 of the 9 possible marker genes.
Conclusions: A small gene set of potential progression markers obtained by 
microarray analysis of native breast carcinomas could successfully be vali-
dated on FFPE tissues. In addition, a set of targeting miRNAs was identified 
that might thus also serve as prognostic markers. Further functional analyses 
are still ongoing.

So-018 
Gene amplification in ductal carcinoma in situ of the breast
E. Burandt1, T.J. Grob1, L. Burkhardt1, I. Hermann1, M. Choschzick1, F. Jänicke2, 
V. Müller2, C. Bokemeyer3, R. Simon1, G. Sauter1, W. Wilczak1, A. Lebeau1

1�Departments of Pathology, University Medical Center Hamburg-Eppen-
dorf, Germany

2�Gynecology, University Medical Center Hamburg-Eppendorf, Germany
3�Internal Medicine II (Oncology Center), University Medical Center Ham-
burg-Eppendorf, Germany

Aims: Multiple different biologically and clinically relevant genes are often 
amplified in invasive breast cancer, including HER2, ESR1, CCND1 and MYC. 
So far, little is known about their role in tumor progression. To investigate 
their significance for tumor invasion, we compared pure ductal carcinoma in 
situ (DCIS) and DCIS associated with invasive cancer with regard to the am-
plification of these genes.
Methods: Fluorescence in situ hybridization (FISH) was performed on a tis-
sue microarray containing samples from 130 pure DCIS and 159 DCIS associ-
ated with invasive breast cancer. Of the latter patients, we analyzed the intra-
ductal and invasive components separately. Lymph node metastases of 23 
patients with invasive carcinoma were also analyzed.
Results: Amplification rates of pure DCIS and DCIS associated with invasive 
cancer did not differ significantly (pure DCIS vs. DCIS associated with inva-
sive cancer: HER2 22.7% vs. 24.2%, ESR1 19.0% vs. 24.1%, CCND1 10.0% vs. 
14.8%, MYC 11.8% vs. 6.5%; p>0.05). Furthermore, we observed a high con-

cordance of the amplification status for all genes if in situ and invasive carci-
noma of individual patients were compared. This applied also to the corre-
sponding lymph node metastases.
Conclusions: Our results indicate no significant differences between the gene 
amplification status of DCIS and invasive breast cancer concerning HER2, 
ESR1, CCND1 and MYC. Therefore our data suggest an early role of all ana-
lyzed gene amplifications in breast cancer development.

So-019 
Evaluation of novel DNA methylation markers for early breast 
cancer detection from blood serum
Vera Kloten1, Jürgen Veeck1, Uwe Heindrichs2, Ruth Knüchel1, Edgar Dahl1

1�Institute of Pathology, Medical Faculty, RWTH Aachen University, Germany
2�Department of Gynaecology, Medical Faculty, RWTH Aachen University, 
Germany

Aims: For the early detection of breast cancer, the development of robust 
blood-based biomarkers that accurately reflect the host tumour is an emerg-
ing field. In this study we analysed three novel putative biomarkers, ITIH5, 
DKK3 and WIF1, with regard to their methylation frequencies in breast can-
cer serum. Thereby, this is first study proving the methylation status of the 
mentioned genes in blood serum from breast cancer patients. It is our long 
term goal to define a methylation marker panel that allows early and un-
equivocal detection of breast cancer from blood samples.
Methods: A total of 127 serum samples from patients with histological con-
firmed breast cancer were analysed. Serum was collected before primary sur-
gery of patients. Twenty serum samples from age- and sex-matched normal 
healthy volunteers were included as controls. Circulating cell-free DNA was 
extracted from 1 ml serum using the ZR Serum DNA Kit (Zymo Research). 
The methylation status of candidate genes in serum DNA was analysed by 
MSP after bisulphite-conversion and evaluated in a qualitative manner.
Results: Hypermethylation of the mentioned candidate genes could be de-
tected in DNA from blood serum at the following frequencies: DKK3: 38% 
(48/127); WIF1: 40% (51/127); ITIH5: 25% (32/127). Aberrant DNA methyla-
tion was detectable in blood serum from patients with small (pT1) and node-
negative (pN0) breast cancers and even in DCIS cases. In general, serum 
from control patients was unmethylated. Combining these three potential 
serum methylation markers increased the breast cancer detection frequency 
to 58% (74/127), a sensitivity level still not sufficient.
Conclusions: Our data show that tumour-specific methylated DNA of puta-
tive tumour suppressor genes can readily be detected in the serum of patients 
affected with breast cancer. Carefully selected marker panels of 5–6 genes may 
be sufficient to detect >90% of breast cancers in a blood-borne test, a goal we 
would like to achieve in the second phase of this project.

So-020 
Intratumoral lymphocytes in breast cancer and its clinical signifi-
cance
R. Droeser1,2, I. Zlobec3, D. Oertli1, M. Heberer2, G. Spagnoli2, L. Terracciano3, 
C. Tapia3

1�Departement f�����������������������������������������������    ü����������������������������������������������    r Chirurgie, Universit������������������������  ä�����������������������  tsspital Basel, Schweiz
2�Institut f��������������������������������������������������������������      ü�������������������������������������������������������������      r chirurgische Forschung und Spitalmanagement, Basel, Schweiz
3�Institut f������������������������������������������������    ü�����������������������������������������������    r Pathologie, Universit������������������������  ä�����������������������  tsspital Basel, Schweiz

Aims: Intratumoral lymphocytes (ITL) play a role in cancer biology. In sev-
eral tumor types it could be shown that increased levels of ITL are better for 
prognosis. However, in breast cancer the significance of ITL is controversial. 
Therefore, we investigated 750 breast cancer samples with clinical follow up to 
determine the clinico-pathological impact of ITL.
Methods: A tissue microarray with 530 ductal (70.7%), 107 lobular (14.2%) 
and 113 other breast cancer types (15.1%) were evaluated for expression of 
CD4+, CD8+, FOXP3 and IL-17. All lymphocytes were counted per tissue 
spots. ROC curves were used to determine cut-offs for each lymphocyte 
marker.
Results: Increased total number of CD4+ and FOXP3 ITL were significantly 
(p<0.001) associated with higher tumor grade (B.R.E.) and negativity for es-
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trogen receptor (p<0.001; p=0.003). Total number of CD8+ and IL-17 ITL 
were not associated with any clinico-pathological parameters. However, in-
creased numbers of intra-epithelial CD8+ ITL showed the same association 
as total number of CD4+ and FOXP3 (p<0.001). Increased total number of 
CD4+ (p=0.019) as well as increased intra-epithelial CD8+ (p=0.032) ITL 
were significant associated with poorer survival.
Conclusions: Type, localization and amount of ITL seemed to play a role in 
breast cancer. Increased number of CD4+, FOXP3 and CD8+ were associated 
with unfavorable tumor features (high grade, estrogen negativity). Increased 
CD4+ ITL was associated with poorer survival.

So-021 
Analysis of biomarkers in FFPE tissues – what about uPA and PAI-1?
C. B������ö�����llner1, K. Malinowsky1, M. Schmitt2, A. Walch3, H. H�����ö����fler1,3, K.-F. Becker1

1�Technische Universit�����������������������������������    ä����������������������������������    t M�������������������������������   ü������������������������������   nchen, Institut f������������� ü������������ r Pathologie
2�Klinikum rechts der Isar, Frauenklinik, M������ü�����nchen
3�Helmholtz Zentrum M������������������������������  ü�����������������������������  nchen, Pathologie, Neuherberg

Aims: Node-negative breast cancer patients presenting with low levels of Uro-
kinase-Typ Plasminogen Activator (uPA) and its inhibitor PAI-1 (Plasmino-
gen Aktivator Inhibitor-1) have a very low risk of disease recurrence. The aim 
of our study is to establish a method for quantitative analysis of both markers 
in formalin-fixed, paraffin embedded (FFPE) tissues.
Methods: Antibodies specific for uPA and PAI-1 were validated using West-
ern blot. We adapted our recently established methodology for protein ex-
traction from FFPE tissues for optimal extraction of uPA and PAI-1. A pilot 
study for quantitative measurements using protein extracts from FFPE breast 
cancer tissues and protein microarray technology was performed.
Results: We selected three antibodies to uPA and two to PAI-1 that showed 
specific signals in Western blots. We successfully established a protocol for 
isolation of uPA and PAI-1 from FFPE breast cancer samples. For protein 
microarray-based quantitative analysis two of the antibodies to uPA and one 
to PAI-1 were found to be specific and sensitive to detect expression differ-
ences in patient samples.
Conclusions: The results of our study fortify the use of FFPE breast cancer 
tissues for quantitative analysis of uPA and PAI-1 antigen in the routine clini-
cal setting. The next step is to compare protein microarray data with ELISA 
data in order to define standards for the analysis of uPA and PAI-1 from FFPE 
tissues.

So-022 
Evaluation of incomplete tumor regression scores for neoadjuvant 
chemotherapy of breast cancer and predictive value of immunohis-
tology
H.P. Sinn, Z. Elsawaf, S. Aulmann, G. Kaip, P. Schirmacher
Dept. of Pathology, University Hospital Heidelberg, Heidelberg, Germany

Aims: Neoadjuvant chemotherapy is an important modality for locally ad-
vanced breast cancers. However, because of the difficulties to evaluate partial 
regression, there is no agreement how to evaluate the partial tumor re-
sponse.
Methods: A total of 220 patients cases who had received neoadjuvant chemo-
therapy in two clinical trials were evaluated for histological regression scores 
using four different systems (Miller-Payne, Sataloff, residual cancer burden 
[RCB] score, and Sinn). Regression scores were compared with each other 
and with predictability by immunohistology (ER, PR, HER2, bcl2, Ki67, p53) 
before chemotherapy. Follow-up was available for one of both clinical trials 
(133 patients).
Results: Regression scores were very similar with the Miller-Payne system 
and RCB system, but did not well correlate with the Sataloff scores with 57% 
of RCB incomplete regression (classes 1,2,3) being in Sataloff categories TA or 
TB (good responders). Immunohistology before chemotherapy was predic-
tive for complete and near complete remission (HER2 overexpression, prolif-
erative index, ER negativity).
Conclusions: With the use of a regression grading system it is possible to bet-
ter describe the effect of neoadjuvant chemotherapy, but there is only limited 

correlation between the four most commonly used scoring systems. The most 
important difference is the definition of complete tumor regression (pCR). 
For��������������������������������������������������������������������������            statistical purposes tumor regression can best be evaluated with the con-
tinuous residual cancer burden (RCB) score.

So-023 
Reduction of CD44+/CD24- breast cancer cells by conventional 
cytotoxic chemotherapy
S. Aulmann, N. Waldburger1, P. Schirmacher, H.P. Sinn
Institut f����������������������������������������������   ü���������������������������������������������   r Pathologie, Universit���������������������� ä��������������������� tsklinikum Heidelberg
1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg

Aims: Breast cancer cells with the CD44+/CD24- phenotype have been asso-
ciated with stem cell properties. To analyze effects of cytotoxic chemotherapy 
on these cells we examined CD44+/CD24- cells in primary breast carcinomas 
before and after neoadjuvant chemotherapy.
Methods: Core biopsies before chemotherapy and final resection specimen of 
50 breast carcinomas treated preoperatively with epirubicin/cyclophospha-
mide were analyzed for CD44+/CD24- cells using double immuno-fluores-
cence. Findings were validated in a second series of 16 breast cancer patients 
that preoperatively had received either 4 cycles of doxorubicin/pemetrexed or 
4 cycles of doxorubicin/ cyclophosphamide, each followed by 4 cycles of 
docetaxel.
Results: Before treatment, an average of 4.4% of the tumor cells in the initial 
50 cases displayed a CD44+/CD24- phenotype. Following chemotherapy 
with EC, the frequency of CD44+/CD24- cells dropped to 2% (p=0.008). 
Similar results were observed in the patients treated with AP/AC-Doc (8.7% 
CD44+/CD24- cells before and 1.1% after chemotherapy). In addition, no as-
sociation was seen between the frequency of CD44+/CD24- cells and the re-
sponse to chemotherapy or patient survival. However, patients with tumors 
containing high numbers of CD44+/CD24- cells more frequently developed 
bone metastases in the course of disease.
Conclusions: Our findings challenge the proposed role of CD44+/CD24- cells 
as cancer stem cells in tumor resistance to chemotherapy as they apparently 
are not selected by conventional cytotoxic agents.

So-024 
CCL22 and FoxP3 are strongly expressed in human medullary breast 
cancer
D. Mayr1, D. Anz2, C. Bourquin2, S. Endres2, C. Scholz3, T. Kirchner1

1�Pathologisches Institut, Ludwig Maximilians Universit��ä�t
2�Medizinische Klinik Innenstadt, Ludwig Maximilians Universit��ä�t
3�Klinik und Poliklinik f��������������������������������������������    ü�������������������������������������������    r Frauenheilkunde und Geburtshilfe, Ludwig 
Maximilians Universit��ä�t

Aims: Medullary subtype of breast carcinoma (MC) is characterized by prom-
inent lymphocytic infiltrates and favorable clinical outcome. It is thought that 
the high number of tumor-infiltrating lymphocytes in MC may help to con-
trol tumor growth and thus contribute to good prognosis. Specific subtypes of 
tumor-infiltrating lymphocytes, such as FoxP3+ regulatory T cells (Treg), can 
however also suppress tumor immune responses and this particular issue has 
so far not been addressed for MC.
Methods: To determine MC infiltration by Treg, we stained FoxP3+ cells in 
paraffin-embedded material of MC (n=13) and of ductal (DC) or lobular 
breast carcinoma (n=24) as reference. Further the relation of FoxP3/CD8 T 
cells was determined and all tumors were stained for Treg-attracting chemo-
kine CCL22.
Results: In contrast to DC, all MC were strongly infiltrated by FoxP3+ cells 
with focal clusters of more than 200 FoxP3+ Treg (high power field). The 
presence of FoxP3+ cells was associated with high numbers of tumor infiltrat-
ing CD8+ cells. The FoxP3/CD8 ratio (0.45) in MC showed that CD8+ cells 
clearly exceeded the amount of infiltrating Treg. Both, MC and DC further 
contained myeloid-shaped cells expressing the chemokine CCL22 and in 
some cases CCL22 was expressed by the cancer cells themselves.
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Conclusions: In summary, we show that MCs are strongly infiltrated by 
FoxP3+ cells and the chemokine CCL22 expressed by both immune cells and 
cancer cells may be involved in this process.

So-025 
Androgen-receptor expression in triple negative breast cancer 
– results from the neoadjuvant GeparTrio trial
B. M�����������������������   ü����������������������   ller, G. von Minckwitz1, S. Darb-Esfahani, W. Eiermann2, M. Kaufmann3, 
M. Roller1, C. Denkert, S. Loibl1

Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
1�GBG Forschungs GmbH, Neu-Isenburg
2�Frauenklinik Rotkreuzklinikum, M������ü�����nchen
3�Frauenklinik der J.W. Goethe-Universit�������������������  ä������������������  t, Frankfurt/ Main

Aims: Triple negative (TN) breast cancer is characterized by lack of expression 
of estrogen- (ER), progesterone- (PgR) and Her2-receptor and is associated 
with aggressive behaviour and poor prognosis. Treatment options for those 
patients are limited to chemotherapy only. There is growing evidence that 
androgen receptor (AR) might play a role in triple negative breast cancer. Aim 
of this study was to investigate if there is a different expression of AR in the 
GeparTrio study cohort and to elucidate whether AR might be used as target 
for treatment of TN breast cancer.
Methods: Tissue microarrays were constructed from a subgroup of at the 
whole 1711 patients (pts) from the GeparTrio trial. We analyzed AR expres-
sion in a cohort of 682 patients by immunohistochemistry. Expression levels 
were categorized from ‚0‘ to ‚3+‘. We evaluated the associations between AR 
expression and clinico-pathological parameters and pathological complete 
response (pCR; ypT0/ ypTis, ypN0).
Results: 409 pts (47.8%) out of 682 were AR positive. We found significant 
correlations between AR and tumor grading (p<.001), age (p=.006), ER/PgR 
Status (p<.001), pCR (p<.001). 86 TN tumors were evaluable for further anal-
ysis. Of these 86 tumors 35 (40.7%) had a pCR. 24 (27.9%) expressed AR 
whereas 62 (72.1%) did not. Significant correlations could be confirmed for 
tumor grading (p=.007) and age (p=.020). The pCR rate was 43.5% for the 
TN/AR negative tumors versus 33.3% for TN/AR positive tumors 
(p=0.3872).
Conclusions: AR is expressed in primary breast cancer. AR negative tumors 
showed a statistically significant higher pCR to TAC than AR positive tumors. 
The highest pCR rate was found in triple negative, AR negative tumors. Fur-
ther studies should investigate the correlation with long term follow up as 
well as the benefit of AR inhibition for TN tumors.

So-026 
Prognostic significance of basal phenotype in triple-negative breast 
cancers
Z. Elsawaf, S. Aulmann, P. Schirmacher, H.P. Sinn
Dept. of Pathology, University Hospital Heidelberg, Heidelberg, Germany

Aims: Triple negative breast cancers are frequently associated with a basal 
phenotype, but there is a distinct subgroup of cancers which not basal-like, 
and are yet ill defined yet. Therefore, in the present study, we have analyzed 
the expression of basal and other markers the triple negative breast cancers 
and correlated the results with follow-up.
Methods: 158 triple-negative invasive breast carcinomas were used for the 
construction of tissue microarrays. The tumors were further characterized by 
immunohistology of CK5/6, CK14, CK18, EGFR, p53, c-KIT, KI-67, bcl-2, and 
p16. Follow-up was obtained for all patients.
Results: 102 tumours (66%) showed a basal phenotype by being positive for 
either CK5/6 or CK14. The non-basal triple-negative cancers differed from 
the carcinomas with a basal phenotype by having a lower proliferative rate 
(p=0.04), and were less frequently CD117 positive (14% vs. 32%, p=0.01) and 
less frequently overexpressed p16 (31% vs. 52%, p=0.01). Significant differ-
ences were observed for overall 5-year-survival rates even when using other 
definition of basal phenotypes (p=0.03, Log-Rank test).
Conclusions: Non basal-like triple-negative breast cancers differ from basal-
like triple-negative breast cancers in several aspects clinicopathological as-

pects having a higher malignant phenotype, and also by 5-year survival rates. 
Therefore, it seems to be important to recognize the basal phenotype in triple-
negative breast cancers.

So-027 
Basal and luminal mammary epithelial cells display distinct mi-
croRNA expression profiles
C.L. Bockmeyer, M. Christgen, M. M�����������������������������������������      ü����������������������������������������      ller, S. Fischer, P. Ahrens, F. L�������ä������nger,  
H. Kreipe, U. Lehmann
Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover

Aims: Although microRNAs have been investigated extensively in breast can-
cer research, little is known about the microRNA signature of normal breast 
epithelial cells.
Methods: In order to study whether normal luminal and basal breast epithe-
lial cells display different profiles, the expression of 664 microRNAs was as-
sessed in microdissected cells from normal breast tissue samples (n=5) by real 
time PCR.
Results: From 116 microRNAs expressed in breast epithelial cells 69 revealed 
different expression levels between luminal and basal cells enabling unequiv-
ocal discrimination by cluster analysis. Fourteen microRNA species were in-
dividually validated and quantified in the test material and additional four 
samples of normal breast tissue. Eight microRNAs (let7c, miR-125b, miR-126, 
miR-127–3p, miR-143, miR-145, miR-146b-5p, miR-199a-3p) were significantly 
up-regulated in basal relative to luminal cells, ranging from 4-fold (let7c) to 
1000-fold over expression (miR-199a-3p). miR-200c and miR-429 were ex-
pressed at significantly higher levels in luminal as compared to basal cells.
Conclusions: We conclude that different microRNA expression profiles exist 
for luminal and basal mammary epithelial cells. These data harbour the po-
tential for differentiation studies of breast cancer.

So-028 
Definition of breast cancer subtypes with predictive implications by 
the reliable RT-PCR quantification of 7 markers
S. Eppenberger-Castori1,2, V. Vuaroqueaux2, E. Wight3, R. Zanetti-
Dallenbach3, U. Guth3, H. Dieterich4, U. Eppenberger2, L. Terracciano1

1�Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsspital, Basel
2�Stiftung Tumorbank Basel
3�Gyn�������������������������������������������������������������������     ä������������������������������������������������������������������     kologische Onkologie, Universit�����������������������������������   ä����������������������������������   tsspital Basel, Basel, Switzerland
4�Frauenklinik Rheinfelden, Rheinfelden, Germany

Aims: To validate a robust, accurate and cost effective screening test for rou-
tine management of primary breast cancer treatments also applicable in core 
biopsies.
Methods: Gene expression of ER, PR, HER2, E2F1, uPA, MMP7 and STAT1 
was assessed by quantitative RT-PCR in 1100 samples with known ER, PR and 
HER2 status defined by IHC and FISH. The 7 genes were correlated and vali-
dated with clinical outcome within the biological defined subsets.
Results: ER, PR and HER2 status as defined by RT-PCR successfully identi-
fied breast cancer subtypes, with a 95% sensitivity and specificity as compared 
with reference methods. E2F1 was shown to resume the proliferative rate of 
cancer cells and to represent the main component of several multigene signa-
tures including the gene-expression grade index (GGI). High levels of E2F1 
were significantly indicative of increased risk of metastases in ER positive 
patients treated with tamoxifen, but correlated with improved survival rates 
in ER negative patients receiving chemotherapy. uPA and MMP7 correlated 
with increased aggressiveness in the HER2 positive subset, but also with bet-
ter response to chemotherapy. STAT1 added information exclusively in the 
triple-negative subset.
Conclusions: This proposed testing system will be helpful in routine analyses 
of primary breast cancer samples.
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So-029 
Classification of HER2 receptor status in breat cancer tissues by 
MALDI imaging mass spectrometry
S. Rauser1, C. Marquardt1, B. Balluff1,2, S.O. Deininger3, C. Albers3, E. Belau3,  
R. Hartmer3, D. Suckau3, K. Specht4, M. Ebert2, M. Schmitt5, M. Aubele1,  
H. H�����ö����fler1,4, A. Walch1

1�Institut f����������������������������������������    ü���������������������������������������    r Pathologie, Helmholtz Zentrum M������ü�����nchen
2�II. Med. Klinik, TU M������ü�����nchen
3�Bruker Daltonik GmbH, Bremen
4�Institut f�������������������������   ü������������������������   r Pathologie, TU M������ü�����nchen
5�Frauenklinik der TU M������ü�����nchen

Aims: Clinical laboratory testing for HER2 status in newly diagnosed, pri-
mary breast cancer tissues is critically important for therapeutic decision 
making. Matrix-assisted laser desorption/ionization (MALDI) imaging mass 
spectrometry (IMS) is a powerful tool for investigating proteins by the direct 
and morphology-driven analysis of tissue sections. Unlike immunohisto-
chemistry (IHC), MALDI-IMS enables the acquisition of complex protein 
expression profiles without any labelling. We hypothesized that MALDI-IMS 
may determine HER2 status directly from breast cancer tissues.
Methods: Breast cancer tissues (n=48) predefined for HER2 status by IHC 
and fluorescence-in-situ-hybridization were subjected to MALDI-IMS and 
protein profiles were obtained by direct analysis of tissue sections. Protein 
identification was performed by tissue micro-extraction and fractionation 
followed by top-down tandem mass spectrometry. A discovery and an inde-
pendent validation set were used to predict HER2 status by applying pro-
teomic classification algorithms.
Results: We found that specific protein/peptide expression changes strongly 
correlated with the HER2 over-expression. Among these, we identified m/z 
8404 as Cysteine-rich intestinal protein 1. Of particular note, the proteomic 
signature was able to accurately define HER2-positive from HER2-negative 
tissues achieving high values for sensitivity of 83%, for specificity of 92% and 
an overall accuracy of 89% (95% CI: 65–99%).
Conclusions: Our results underscore the potential of MALDI-IMS proteomic 
algorithms for morphology-driven tissue diagnostics such as HER2 testing 
and show that MALDI-IMS can reveal biologically significant molecular de-
tails from tissues which are not limited to traditional high-abundance pro-
teins.

So-030 
Human epidermal growth factor receptor 2 (HER-2) expression in 
breast cancer patients: a swiss cost-effectiveness analysis of differ-
ent predictive assay sStrategies
P.R. Blank1, M. Schwenkglenks2, H. Moch3, T. D. Szucs1

1�Institut f��������������������������������������������������������������       ü�������������������������������������������������������������       r Sozial- und Pr���������������������������������������������    ä��������������������������������������������    ventiv Medizin, Universität Zürich, Zürich, 
Schweiz

2�European Center of Pharmaceutical Medicine, Universität Basel, Basel, 
Schweiz

3�Institut f�������������������������������������������������������������������      ü������������������������������������������������������������������      r Klinische Pathologie, Universit���������������������������������   ä��������������������������������   tsspital Z����������������������  ü���������������������  rich, Zürich, Schweiz

Aims: Trastuzumab has conferred significant clinical benefits in HER-2-posi-
tive breast carcinomas. HER-2 status is determined by immunohistochemis-
try (IHC) and/or fluorescence in situ hybridization (FISH), but appropriate 
assessment of HER2 status remains subject to considerable debate. Data on 
the health economic impact of HER2 test strategies are limited.
Methods: A life-long Markov state transition model was used to assess costs 
and effectiveness of HER2 assay strategies (based on IHC, FISH, both com-
bined or FISH confirmation of IHC2+) for a hypothetical cohort of breast 
cancer patients from the perspective of the Swiss health system. We compared 
clinically relevant strategies of predictive testing and subsequent trastuzumab 
treatment of HER-2-positive patients only.
Results: FISH testing was the most cost-effective strategy with an incremental 
cost-effectiveness ratio of €12‘245 per additional quality adjusted life year 
(QALY) gained, compared to no trastuzumab treatment. The next best strat-
egy was parallel IHC and FISH, with costs of €400‘154/QALY gained com-

pared to FISH alone. FISH as primary HER-2 testing modality remained the 
preferred option in deterministic and probabilistic sensitivity analysis.
Conclusions: Predictive testing to identify adjuvant breast cancer patients 
who benefit from trastuzumab treatment is a clinical and economic necessity. 
Our model identifies FISH as the most cost-effective approach. It is demon-
strated that analysis of total costs and benefits by life-long cost-effectiveness 
models can support decision making on predictive testing strategies.

So-031 
Predictive and prognostic value of hormone receptor and HER2 
expression in patients treated with neoadjuvant chemotherapy for 
operable breast cancer
S. Darb-Esfahani, S. Loibl1, B. M�������������������  ü������������������  ller, K. Schwedler2, C. Denkert,  
E. Kantelhardt3, J. Budczies, B. Ataseven4, Manfred Dietel,  
Gunter von Minckwitz1

Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Charit����������������������������  é���������������������������   Universit����������������� ä���������������� tsmedizin Berlin
1�GBG Forschungs GmbH, Neu-Isenburg
2�Frauenklinik, Universit��������������������� ä�������������������� tsklinikum Frankfurt
3�Frauenklinik, Universit����������������������� ä���������������������� tsklinikum Halle/Saale
4�Frauenklinik, Rotkreuzklinikum M������ü�����nchen

Aims: We classified breast carcinomas based on ER, PgR, and HER2 expres-
sion in a cohort of 116 participants of the GeparDuo study on anthracycline/
taxane-based neoadjuvant chemotherapy for operable breast cancer, and 
tested for associations with pathological complete response (pCR) and dis-
ease-free survival (DFS).
Methods: We used immunohistochemistry and silver-enhanced in situ hy-
bridization on tissue microarrays (TMAs) of pretherapeutic core biopsies.
Results: pCR rates were significantly different between the biology-based tu-
mor types with HR+/HER2+ coexpressing and HR-/HER- (triple negative) 
tumors having higher pCR rates than HR+/HER2- (luminal) carcinomas 
(p<0.05). DFS was different in the biology-based tumor types (p<0.0001) 
with HR+ tumors having the best prognosis irrespective of HER2 expression, 
and HR- (triple negative and HR-/HER2+) tumors showing the worst out-
come. Biology-based tumor type was an independent prognostic factor for 
DFS in multivariate analysis (p<0.0001).
Conclusions: A biology-based breast cancer classification using ER, PgR, and 
HER2 bears independent predictive and prognostic potential. Patients with 
HR-/HER- and HR-/HER+ tumors, have an unfavorable prognosis and are in 
need for additional treatment options.

So-032 
HER2 gene and chromosome 17 centromere co-amplification in 
breast cancer
Z. Varga1, C. �����������Ö����������hlschlegel2, W. Jochum2, H. Moch1

1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
2�Institut f���������������������������������������    ü��������������������������������������    r Pathologie, Kantonsspital St. Gallen

Aims: The HER2 status of breast carcinoma is usually determined by HER2 
immunohistochemistry and/or HER2 dual color fluorescence in situ hybrid-
ization (FISH) or silver in situ hybridization (SISH). Evaluation of the centro-
meric region of chromosome 17 is a necessary component to distinguish 
chromosomal polysomy from true HER2 gene amplification. The centromer-
ic region can be co-amplified along with the HER2 gene. The relevance of this 
finding for prognosis of breast cancer patients is unclear and the mechanism 
of co-amplification is not fully understood.
Methods: We performed a retrospective analysis of HER2/centromere 17 co-
amplification in a large set of routinely tested breast cancer samples. The fre-
quency of HER2/ centromere 17 co-amplification was determined using situ 
hybridization (FISH or SISH) with HER2 and chromosome 17 centromeric 
probes (CEP17). The amplicon size was determined by FISH with different 
probes.
Results: HER2/CEP17 co-amplification was observed in 17 of 5000 breast car-
cinomas (0.3%). The tumors were mainly poorly differentiated invasive ductal 
carcinomas, half of them being hormone receptor positive. All cases were 
considered clinically as HER2 positive.
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Conclusions: HER2/CEP17 co-amplification is a rare event, occurring in less 
than 1% of invasive breast carcinomas. The formation of large HER2 ampli-
cons involving the centromeric regions is a potential mechanism for this co-
amplification. The potential relevance of the amplification of genes included 
in this amplicon has to be determined.

So-033 
Dual colour in situ hybridisation is a reliable technique for the 
assessment of Her2/neu status in invasive breast carcinoma but 
seems to detect a different subset of amplified score 2+ tumours
S Lax, S Urdl, K Prein
Institut f������������������������������������      ����������ü�����������������������������������      ����������r Pathologie, LKH Graz West, Graz, ����������Ö���������sterreich

Aims: Fluorescence in situ hybridization (FISH) is considered the gold stan-
dard for the assessment of Her2/neu amplification. The aim of this study was 
to investigate whether a recently developed chromogenic in situ hybridiza-
tion (CISH) technique is comparable to a well-established FISH method.
Methods: 106 cases of invasive ductal carcinomas of the breast with estab-
lished Her2/neu status by HercepTest Dako and Vysis FISH were retrospec-
tively analyzed using DAKO DuoCISH. 82 cases revealed Hercep Test score 
2+, 16 cases score 3+ and 6 cases score 1+. Formalin fixed, paraffin embedded 
tissue both from core needle biopsy and from surgical specimens was used 
(fixation time 16–48 hours). The Dako DuoCISH uses both a centromere 
probe for chromosome 17 and a probe for the Her2 gene coupled with 2 dif-
ferent chromogens. The reaction was carried out on an autostainer. The anal-
ysis was performed according to the CAP guidelines by a single investigator 
using a 100x objective. All discrepant cases were reassessed.
Results: The Her2/CEP17 coefficient did not differ significantly between FISH 
and CISH (p=0.9, paired t test). All score 3+ and 1+ cases were concordant in 
CISH and FISH (100% amplified and 100% not amplified, respectively). 23 
(28%) of the score 2+ cases were amplified by FISH compared to 28 (34%) by 
CISH (p=0.5; Fisher’s exact test: not significant). Amplification was discrep-
ant between FISH and CISH for 11 (13%) score 2+ cases (3 FISH amplified/
CISH non-amplified cases, 8 CISH amplified/FISH non-amplified cases; 
Her2/CEP17 coefficient 1.2–4.75). 7 of the CISH amplified/FISH non-ampli-
fied cases had a coefficient between 2.09 and 2.75 and 2 showed a heteroge-
neous amplification.
Conclusions: DAKO DuoCISH seems to be a reliable technique for the assess-
ment of Her2 amplification and allows long-term storage of the slides. Mor-
phology is better preserved and the detection of amplified foci in heteroge-
neous tumours is easier. DAKO DuoCISH seems to detect different 
Her2-amplified breast carcinomas in the score 2+ subgroup compared to Vy-
sis FISH. The impact on therapeutic response and outcome needs to be fur-
ther evaluated.

So-034 
Quantitative analysis of centrosomes in breast cancer in correlation 
to DNA-ploidy and clinicopathological markers
K. Friedrich, D.Otto, M.Toma, W. Meyer, G.Baretton
Institut für Pathologie, Universitätsklinikum “Carl Gustav Carus” Dresden

Aims:� The purpose of the study was to analyse centrosome morphology in 
breast cancers with different DNA ploidy and clinicopathological markers.
Methods: The centrosomes of 45 invasive breast cancers were stained immun-
histochemically with an antibody against gamma-tubulin (GTU-88; SIGMA) 
and quantitatively analysed for number, size and shape with Spectracube SD-
200H (Applied Spectral Imaging). The DNA ploidy was estimated with an 
OPTIMAS® based image cytometry workstation. The statistical analysis was 
done by t-Test according to Student (p<0,05).
Results: Centrosomes were larger in non-diploid tumors than in peridiploid 
tumors. Centrosomes of breast cancers larger than 2 cm differed in number 
and shape from those of smaller breast cancers. Lymph node positive breast 
cancers showed larger centrosomes than lymph node negative tumors. Cen-
trosomes in grade 1 tumors differed in their shape from centrosomes in tu-
mors with a histopathological grade 2. Further differences in size and shape of 

centrosomes were detected in breast cancers with different expression status 
of estrogen receptor and p53.
Conclusions: The number and morphology of centrosomes in breast cancer is 
not only associated with DNA-ploidy, but also with different expression of 
clinicopathological markers. Thus, the analysis of centrosomes may contrib-
ute to improvement of prognostication in breast cancer. However, this re-
quires the analysis of a considerably higher number of cases under stan-
dardised conditions.

Sitzung: AG Oralpathologie

So-035 
Sialolipoma of the parotid gland
F.R. Fritzsche1, P.K. Bode1, B. Stinn2, G.F. Huber3, A. Noske1

1�Institut f��������������������������������������������������    ü�������������������������������������������������    r Klinische Pathologie, Universit���������������� ä��������������� tsspital Z�����ü����rich
2�Neuroradiologische Klinik, Universit���������������� ä��������������� tsspital Z�����ü����rich
3�Klinik f�������������������������������������������������������������������      ü������������������������������������������������������������������      r Ohren-, Nasen-, Hals- und Gesichtschirurgie, Universit����������ä���������tsspital 
Z�����ü����rich

Case report: Sialolipoma is a relatively new and rare variant of lipoma of the 
salivary glands. �����������������������������������������������������������        It is characterized by the combination of classical lipoma 
morphology with non-neoplastic ductulo-acinary salivary tissue compo-
nents. We describe a sialolipoma in a 43 year-old man presenting with a pa-
rotidal mass. The clinical, radiological and pathomorphological characteris-
tics of this parotid sialolipoma are discussed. Less than 30 sialolipomas in 
different locations have been published, about half of them in the parotid 
gland. Although conventional lipomas remain the vast majority of lipoma-
tous salivary gland lesions, sialolipoma should be recognized as a distinct 
entity among the benign salivary gland tumours (Der Pathologe, November 
2009).

So-036 
Expression of p-AKT is higher in relapsing adenoid cystic carcinomas 
of head and neck
H.U. V�����ö����lker1, M. Schmidt2, U. K�������ä������mmerer2, A. Rosenwald1, M Scheich3

1�Institut f�����������������������������������   ü����������������������������������   r Pathologie, Universit����������� ä���������� t W�������ü������rzburg
2�Universit�������������������������������������  ä������������������������������������  tsfrauenklinik, Universit����������� ä���������� t W�������ü������rzburg
3�Klinik und Poliklinik f������������������������������������������������     ü�����������������������������������������������     r HNO, plastische und ������������������������� ä������������������������ sthetische Operationen, 
Universit����������� ä���������� t W�������ü������rzburg

Aims: Adenoid cystic carcinomas are rare tumors with an indolent clinical 
course, but frequent local relapses. �������������������������������������������      The identification of tumors with a higher 
relapse risk seems to be interesting. Hence we investigated parameters of glu-
cose metabolism, which were found associated with poor prognosis in other 
malignancies.
Methods: Specimen of 29 patients were investigated immunohistochemically 
with antibodies against p-AKT, TKTL-1 (transketolase-like 1), M2PK (M2 py-
ruvate kinase), and GLUT-1. Proliferation was investigated by staining with 
Ki67. The tumors were located at the major or minor salivary glands. Only the 
typical cribriform subtype was investigated. The initial tumor stage was pT1 
or pT2.
Results: Expression of p-AKT was significantly (P=0.036) associated with a 
higher relapse risk in multivariate analysis. Low expression of M2PK was 
non-significantly (P=0.065) predictive for a higher risk. TKTL-1 and GLUT-1 
were expressed in the majority of cases, albeit not associated with relapse 
risk.
Conclusions: Adenoid cystic carcinomas positive for p-AKT show a higher 
relapse risk. However, other parameters of glucose metabolism investigated 
here did not show a predictive value in this study.
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So-037 
Placebo-controlled Rituximab treatment in Sjögren’s syndrome: 
histological proof of glandular restoration
S. Ihrler, C. Weiler, A. Vissink1, R. Pollard1 

Pathologisches Institut, LMU, München
1�Oral & Maxillofacial Surgery, University of Groningen, NL

Aims: In Sjögren‘s syndrome (SS) (immuno-)histological changes in repeated 
parotid gland biopsies were compared before and after Rituximab treatment 
versus placebo treatment. Findings were correlated to salivary flow rate.
Methods: 20 patients were treated with rituximab, 10 with placebo. Immuno-
histological studies in pre- and post parotid biopsies allowed analysis of the 
infiltrate, B-/T-cell ratio (CD20,CD79a,CD3), presence of lymphoid follicles 
(LF) and lymphoepithelial duct-lesions (LEL), and parenchymal regeneration 
(Ki67).
Results: Comparing pre- and post-biopsies, in patients treated with Ritux-
imab, the amount of overall lymphoid infiltration (focus score), of LF and of 
LEL decreased significantly, while these parameters were stable or slightly in-
creased in placebo patients. In more than half of the cases treated by Ritux-
imab LF and LEL completely had disappeared, as well that in most cases the 
initially reduced parotid flow rate had increased, and the sodium concentra-
tion in saliva significantly had decreased.
Conclusions: The presented findings in this double blinded, placebo-con-
trolled study substantiate own previous casuistic observations of a major 
glandular restoration in SS after treatment with Rituximab. Especially, the 
reduction of inflammation and major loss of LF might correlate to observed 
increase of salivary flow, and the major or complete redifferentiation of LEL 
to regular striated ducts might correlate to the observed normalization of so-
dium. These histological findings support the efficacy of Rituximab treatment 
in SS.

So-038 
Laryngeal inflammatory myofibroblastic tumors – a heterogeneous 
entity
H.U. V�����ö����lker1, A. Zettl1, R. Hagen2, H.K. M���������������ü��������������ller-Hermelink1, S. Gattenl�����ö����hner1, 
M. Scheich2

1�Institut f�����������������������������������   ü����������������������������������   r Pathologie, Universit����������� ä���������� t W�������ü������rzburg
2�Klinik und Poliklinik f������������������������������������������������     ü�����������������������������������������������     r HNO, plastische und ������������������������� ä������������������������ sthetische Operationen, 
Universit����������� ä���������� t W�������ü������rzburg

Aims: Inflammatory myofibroblastic tumors (IMFTs) of the larynx are rare. 
We report the clinical presentation, histomorphology, and new molecular 
findings of 2 cases.
Methods: Paraffin-embedded specimens were stained immunohistochemi-
cally (eg, vimentin, AE1/3, Alk-1, smooth muscle [sm-]actin, p53, Rb1, im-
munoglobulin G4 [IgG4]). Epstein-Barr virus-encoded RNA (EBER) in situ 
hybridization and HHV8-polymerase chain reaction (PCR) were done. Com-
parative genomic hybridization (CGH) was performed.
Results: Case 1 was that of a 56-year-old man with an infiltrating plasma-cell-
rich tumor (Alk-1-, sm-actin+). Plasma cells were strongly positive for IgG4. 
CGH was unsuspicious. Case 2 was that of a 34-year-old woman with an exo-
phytic tumor (Alk-1+). CGH revealed losses on 13q14–22. The few plasma 
cells were negative for IgG4. The proliferation (Ki67) was low in both cases.
Conclusions: Different types of IMFTs may exist and could indicate different 
therapeutic strategies. Alk-1-positive cases with only scattered inflammatory 
cells could represent the neoplastic variant, whereas cases rich in plasma cells 
could be associated with IgG4 sclerosing diseases.

So-039 
Laminin matrix remodelling and stroma formation in oral squamous 
cell carcinoma (OSCC)
A. Berndt, A. Wolheim, P. Richter, A. Altendorf-Hofmann1, R. Dahse2,  
H. Kosmehl H2, M. Franz3 
Institute of Pathology, University Hospital Jena, Germany
1�Department of General, Visceral, and Vascular Surgery, University Hospital 
Jena, Germany

2�Institute of Pathology, HELIOS-Klinikum Erfurt, 99012 Erfurt, Germany
3�Department of Internal Medicine I, University Hospital Jena, Germany

Aims: Laminins (Ln´s) are generated by alternative assembly of different α, β 
and γ chains. Changes in tumour cell expression and in basement membrane 
(BM) distribution are associated with OSCC progression. The contribution of 
Ln´s to stroma and vessel formation is not fully understood but might be 
crucial for invasive phenotype development.
Methods: The immunohistochemical expression of the Ln chains α2, α3, α4, 
α5, β2, β3 and γ2 was qualitatively and semiquantitatively analysed in the 
stroma in OSCC of different tumour grade in comparison to normal / hyper-
plastic mucosa. By CD31 or α−smooth muscle actin (ASMA) double label-
ling, the relation to myofibroblasts or vessels was assessed. Stromal mRNA 
expression was evaluated by RT-PCR after microdissection.
Results: Ln α2 significantly decreases and stromal Ln α3, α4, α5, β2, β3, and γ2 
as well as ASMA significantly increase with raising grade in OSCC stroma. Ln 
α3, α4, β2, β3, and γ2 significantly correlate to ASMA. α3, α4, α5, and γ2 
mRNA is found in OSCC stroma. α3 is significantly decreased and γ2 signifi-
cant increased in vessels with neoplastic transformation.
Conclusions: OSCC progression is associated with a stromal up-regulation of 
laminins possibly contributing to invasive front reorganization. This process 
is accompanied or mediated by myofibroblast development. The reorganiza-
tion of vascular BM concerning α3 and γ2 Ln´s seems to reflect a special tu-
mour endothelial cell interaction during OSCC progression.

So-040 
Is the improved prognosis of p16 positive oropharyngeal cancer 
dependent of the treatment modality?
C.A. Fischer1,2, I. Zlobec2, E. Green1, C. Storck1, L. Tornillo2, A. Lugli2,  
M. Wolfensberger1, L.M. Terracciano2

1�Department of Otolaryngology, Head and Neck Surgery, University Hospi-
tal, Basel, Switzerland

2�Institute of Pathology, University Hospital, Basel, Switzerland

Aims: The incidence of HPV induced oropharyngeal squamous cell carcino-
ma (OPSCC) increases in the western countries. Overexpression of p16 is 
considered a surrogate marker for HPV infection. Compared to patients with 
p16 negative OPSCC, these carcinomas show a significantly better prognosis, 
reported to be due to increased radiosensitivity. The objective of the present 
study was to analyze the impact of p16 expression status on the prognosis of 
OPSCC and to compare its relevance in OPSCC treated by either radiothera-
py (RT) or primary surgery.
Methods: Results are based upon a tissue microarray of 288 head neck squa-
mous cell carcinomas including 85 OPSCC with complete clinico-pathologi-
cal and follow-up data.
Results: p16 positivity correlated significantly with oropharyngeal tumor lo-
calization (p<0.001). Analyzing OPSCC alone, p16 expression did not corre-
late with clinico-pathological features such as T and N stage, tumor grading, 
or tumor localization within the oropharynx. Patients with p16 positive OP-
SCC showed a significantly longer overall survival than those with p16 nega-
tive tumors (p=0.007). This result was confirmed in the 26 patients with OP-
SCC treated by RT (p=0.096) as well as in those 59 OPSCC patients treated by 
primary surgery (p=0.067).
Conclusions: p16 is a most relevant prognostic parameter in OPSCC, regard-
less of the treatment modality chosen and independent of T & N stage and 
grading.

Abstracts

100 |   Der Pathologe · Supplement 1 · 2010



So-041 
HPV status in head and neck tumors
Felix Glombitza1, Orlando Guntinas-Lichius2, Iver Petersen1

1�Institute of Pathology, Universitätsklinikum Jena
2�Department of Otolaryngology, Universitätsklinikum Jena

Aims: Previous studies indicated a high prevalence of high risk (HR) HPV in 
tonsillar carcinoma. The aim of the present study was to confirm this associa-
tion by applying two different detection methods and to evaluate morphology 
in the prediction of HPV positive head and neck carcinomas (HNSCC).
Methods: DNA was isolated from 49 HNSCC primaries and 27 lymph node 
metastases. Amplification of the L1 gene was performed by PCR. Evidence for 
HPV was derived from agarose gel electrophoresis and HPV typing by micro-
array chip hybridization. “Typical” morphology and presence of lymphatic 
tissue were correlated with the HPV status.
Results: The highest rate of HPV positive tumors were observed in the tonsils 
with 76% of the patients and 81% of tumor samples being positive for high risk 
HPV. DNA chip analysis detected significantly more often HPV positive cases 
than agarose gel electrophoresis. HPV 16 was the most frequent type being 
present in 98% of cases, once HPV 33 was detected. There was a good concor-
dance (21/23 cases) between the HPV status of the primary tumor and its 
corresponding metastasis. In 2 cases the metastases were HPV negative and 
primaries positive. Morphology was weakly correlated with a positive HPV 
status.
Conclusions: Our results confirmed the high prevalence of HR-HPV in ton-
sillar carcinomas with a rate that was even 20% higher than those reported in 
the literature. HPV typing is useful to identify metastases and corresponding 
primary tumors. Morphology may suggest a positive HPV status that needs 
to be confirmed by molecular tests.

Sitzung: AG Paidopathologie

So-042 
Detecting the cutting-edge. A tool for high sensitive and absolute 
specific detection of tumor cells
Axel Weber, Sylvia Taube, Sven Starke, Eckhard Bergmann,  
Holger Christiansen 
Department of Pediatric Hematology, Oncology and Hemostaseology, 
Children´s Hospital, University of Leipzig, Germany

Aims: To detect tumor cells as sensitively and specifically as possible in differ-
ent tissue types is one major goal of cancer diagnostics.
Methods: We mapped the amplified genomic regions (ampGR) around the 
proto-oncogene MYCN from about 40 primary human neuroblastomas and 
3 neuroblastoma cell lines, using a high resolution Tiling Array. Based on the 
array data we were able to build virtual fusion sites of the ampGRs (amplicon-
fusion-sites (AFS)) that served as blueprint for further AFS-PCR design. Spe-
cific AFS-PCR fragments were then sequencend. Based on the exact AFS se-
quences we established quantitative real time PCR assays.
Results: All AFS and AFS-PCR fragments identified were absolute tumor cell 
specific and unique for each patient. AFS-PCR was highly sensitive and un-
covered one tumor cell out of 106–107 control cells, dependent on the AFS 
base composition.
Conclusions: As AFS-PCR is not limited to a specific tumor type but rather 
transferable to every entity of malignancy, provided that the inidividual tu-
mor cells harbour ampGR, our findings supply a manual for a feasible diag-
nostic tool for approximately 20–30% of all individual malignancies. AFS-
PCR is suitable to sensitively detect tumor cells in different tissue types like 
bone marrow, peripheral blood or cerebral fluid at the time point of diagnosis 
and during therapy, contributing to established MRD diagnostics.

So-043 
Lim1 an embryonal transcription factor with oncogenic potential?
B. Guertl1, E. Nusshold1, I. Leuschner2, G. Hoefler1

1�Institut für Pathologie, Medizinische Universität Graz, Austria
2�Kiel Pediatric Tumor Registry, Institute of Pathology, Christian Albrechts 
University Kiel, Germany

Aims: Renal organogenesis is a very complicated process with many and com-
plex mesenchymal-epithelial interactions. Lim1, a member of the homeobox 
gene family, induces kidney formation in the intermediate mesoderm. In our 
study we investigated the role of Lim1 in human renal development, cystic 
malformation of the kidney and several renal neoplasms.
Methods: Different stages of renal development and multicystic dysplastic 
kidney were investigated by immunohistochemistry. Additionally we evalu-
ated renal malignant neoplasms.
Results: Expression of Lim1 was first noted at 10 weeks of gestation, and lasted 
during the second and into the third trimester. In none of the multicystic 
dysplastic kidneys expression of Lim1 could be detected. The renal neoplasms 
investigated so far showed reactivation in part of embryonal renal neoplasms, 
but not in renal cell carcinomas.
Conclusions: Our results demonstrate that Lim1 plays a role in human renal 
development but is not expressed in dysplastic kidneys. In paediatric renal 
neoplasms Lim1 appears to be reactivated. In contrast, Lim1 does not appear 
to play a role in the pathogenesis of adult renal cell carcinomas.

So-044 
Rare case of a diffuse neonatal hemangiomatosis combined with 
diffuse multifocal chorangiomatosis and placental mesenchymal 
dysplasia
M. Majores1, P. Bartmann2, K. Kuchelmeister3, A.M. M�����ü����ller
1�Abteilung f�����������������������������������������������������������������     ü����������������������������������������������������������������     r Kinderpathologie, Institut f����������������������������������  ü���������������������������������  r Pathologie, Universit����������ä���������tsklinik 
Bonn

2�Abteilung f����������������������������������������   ü���������������������������������������   r Neonatologie, Universit�������������� ä������������� tsklinik Bonn
3�Institut f�������������������������������������������   ü������������������������������������������   r Neuropathologie, Universit�������������� ä������������� tsklinik Bonn

Aims: Diffuse neonatal hemangiomatosis (DNH) is characterised by multiple 
hemangiomas of the skin and visceral organs. Whereas solid or circumscribed 
hemangiomas are a common finding, DNH is often associated with a poor 
prognosis. We present the rare case of DNH associated with a diffuse choran-
giomatosis and mesenchymal dysplasia. Administration of corticosteroids 
and VEGF-receptor antibodies could not circumvent the fatal outcome.
Methods and Results: Autopsy revealed a diffuse infiltration of the visceral 
organs, most pronounced in liver and lungs, together with shock organs. Im-
munohistochemical stainings with VEGFR-antibodies were negative. In the 
placenta a diffuse multifocal chorangiomatosis plus focal aspects of a mesen-
chymal dysplasia were diagnosed.
Conclusions: The association of DNH and diffuse multifocal chorangiomato-
sis plus mesenchymal dysplasia has to our knowledge not yet been described. 
We discuss the major clinicopathological findings of this very rare case and 
discuss possible pathomechanisms such as a placental origin of DNH. The 
negative immunhistochemical staining with VEGFR-antibodies could be ex-
plained by a) a blocking of the VEGF-receptor by the therapeutically applied 
VEGFR antagonists effacing a positive VEGFR immunohistochemistry, b) a 
missing or reduced VEGFR expression.
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So-045 
On the diagnostic approach of pediatric malignant renal tumours
C. Jayasinghe, G. Fleischhack1, H. Bachour2, M. Born3, I. Leuschner4,  
A.M. M�����ü����ller 
Abteilung f��������������������������������������������   ü�������������������������������������������   r Kinderpathologie, Universit�������������� ä������������� tsklinik Bonn
1�Abteilung f�������������������������������������������������������    ü������������������������������������������������������    r H���������������������������������������������������   ä��������������������������������������������������   matologie/Onkologie, Zentrum f�������������������� ü������������������� r Kinderheilkunde, 
Universit�������������� ä������������� tsklinik Bonn

2�Abteilung f�������������������������������������������������������������������       ü������������������������������������������������������������������       r Kinderchirurgie, Klinik & Poliklinik f��������������������������  ü�������������������������  r Allgemein-, Viszeral-, 
Thorax-, Gef������������������������������������  äß����������������������������������  chirurgie, Universit�������������� ä������������� tsklinik Bonn

3�Abteilung f��������������������������������������������   ü�������������������������������������������   r Kinderradiologie, Universit�������������� ä������������� tsklinik Bonn
4�Kindertumorregister, Sektion Kinderpathologie, Universit����������ä���������tsklinik 
Schleswig-Holstein, Kiel

Aims: Most pediatric renal tumors are nephroblastomas. Other renal neo-
plasms like renal cell carcinomas (RCC) e.g. are rare in children. The preop-
erative diagnosis and therapeutic strategy is generally based on imaging find-
ings, often favouring the diagnosis of nephroblastoma. Fine needle aspiration 
biopsy (FNA) is recommended only in exceptional cases with ambiguous ra-
diological results.
Methods: We report on a 7 year old boy with a kidney tumor. Radiological 
results could not assess dignity and tumor entity reliably. Taking into consid-
eration clinical presentation and data, nephroblastoma was diagnosed. FNA 
was not performed. Neoadjuvant therapy was given according to the guide-
lines for nephroblastoma (SIOP 2001/GPOH) followed by tumor nephrecto-
my.
Results: Histologically an RCC was diagnosed with hardly any tumorregres-
sion. Immunohistochemistry proved an Xp11.2 translocation.
Conclusions: Based on this case the diagnostical approach in cases of ambigu-
ous imaging results in pediatric renal tumors are discussed with special em-
phasis on FNA. Latter can easily substantiate pretherapeutic and preoperative 
diagnosis and hence influence further therapy. Furthermore, in the event of 
RCC, Xp11.2 translocation should be screened immunohistochemically as 
this tumour subtype differs in prognosis and therapy from RCC without 
translocation.

So-046 
Array-CGH and quantitative PCR genetic analysis in a case with bilat-
eral hypoplasia of pulmonary arteries and lungs and simultaneous 
unilateral renal agenesis
K. Hussein1, D. Steinemann2, H. Scholz1, H. Kreipe1

1�Institut f�����������������������������������������������    ü����������������������������������������������    r Pathologie, Medizinische Hochschule Hannover
2�Institut f����������������������������������������������������������     ü���������������������������������������������������������     r Zell- und Molekularpathologie, Medizinische Hochschule 
Hannover

Aims: Aberrant embryologic development of the lungs is a potentially lethal 
malformation which can be associated to other malformations, particularly 
of the kidneys. Bilateral hypoplasia of the lungs is very uncommon and in this 
study we characterise associated anatomic and genetic findings of a unique 
case.
Methods: Routine post-mortem examination, re-evaluation of clinical data, 
genetic analysis: array-based comparative genomic hybridisation (array-
CGH) and quantitative PCR.
Results: Case report: 20-year nullipara mother; male child; ultrasonographic 
hypolasia of the lungs and unlilateral renal agenesis (dexter); 41st week of 
gestation: lethal acute respiratory failure 20 minutes after birth. Pathological 
anatomy: extremely hypoplastic pulmonary arteries associated with unilobu-
lar lung rudiment and agenesis of pulmonary veins; unilateral renal agenesis. 
Array-CGH derived karyotype: 46,XY,dup(1)(p21p21).
Conclusions: The lethal bilateral hypoplastic lung with associated unilateral 
renal agenesis might be an extreme variant of previously described simulta-
neous dysmorphogenesis of the pulmonary and renal system.

So-047 
Intrauterine segmental midgut atresia in a gastroschisis with closure 
of the abdominal wall defect around the prolapsed intestinal rem-
nant
T. Hager, C. Falkeis, C. Sergi, J.Hager1 

Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Medizinische Universit������������ ä����������� t Innsbruck
1�Abteilung f�������������������������������������������������������������       ü������������������������������������������������������������       r Kinder- und Jugendchirurgie an der Universit�������������� ä������������� tsklinik f���ü��r 
Visceral-, Transplantations- und Thoraxchirurgie, Medizinische Universit���ä��t 
Innsbruck

Aims: The association of gastroschisis and intestinal atresia is well known. We 
describe such a patient with a mummified right paraumbilical intestinal rem-
nant.
Methods: A male baby, born at the 34th WoG, presented with gastroschisis, 
which was detected by sonography during pregnancy. At birth only the carni-
fied terminal ileum and coecum were prolapsed and the abdominal wall was 
closed around. Surgical exploration showed atresia of the ileum (type III A) 
including a microcolon and an intestinal atretic remnant on both sides blind 
ending, provided by the ileocolic artery. This segment was resected and ileos-
tomy with ascendostomy was carried out. A second surgical look was also 
carried out, because the ileum did not recover, and such segment was resected 
as well. Finally a jejuno-ascending-stomy was applied six weeks later. The re-
sults matched with a partial short bowel syndrome.
Results: Histological examination of the intestinal remnant showed necrotic 
intestine parts with inflammatory reaction and calcified meconium as well as 
almost normal configurated segments with vascular ectasia.
Conclusions: In a gastroschisis the herniated intestine can become, due to loss 
of circulation (volvulus, incarceration), atretic identifying several possible 
abnormal circulatory pathways.

So-048 
Acardius acormus with exceptionally advanced brain development 
and ectopic intracerebral (ocular?) pigmented epithelium
F. Fronhoffs, S. Huss, H-P. Fischer, U. Gembruch1, K. L������ö�����ffler2, M. Born3,  
K. Kuchelmeister4, A.M. M�����ü����ller 
Abt. f��������������������������������������������������������������      ü�������������������������������������������������������������      r Kinderpathologie, Institut f�������������������������������   ü������������������������������   r Pathologie, Universit������� ä������ t Bonn
1�Klinik f�������������������������������������������������������      ü������������������������������������������������������      r Geburtshilfe und Pr���������������������������������   ä��������������������������������   natale Medizin, Universit������� ä������ t Bonn
2�Augenklinik, Universit������� ä������ t Bonn
3�Abt. f�������������������������������������   ü������������������������������������   r Kinderradiologie, Universit������� ä������ t Bonn
4�Institut f������������������������������������   ü�����������������������������������   r Neuropathologie, Universit������� ä������ t Bonn

Aims: Acardius represents the most severe fetal malformation that occurs in 
one twin of a monocygotic gestation. Malformations are due to placental ar-
terio-arterio and veno-venous shunts between the fetoplacental circulation of 
both twins whereby the acardius is perfused with blood directly from the 
pumping twin. Hence the acronyme TRAP (twin-reversed arterial perfusion) 
sequence is used as well. We report the case of an acardius of the 31th gesta-
tional week.
Methods and Results: Post mortem examination of the heterogenous trunk-
resembling mass without extremities displayed a fairly well developed oral 
cavity and pharynx, a rudimental heart and adrenal glands, an ovary and an 
exceptionally advanced (nearly appropriate for age) stage of brain develop-
ment with agenesis of olfactory and optic nerves, glio-neuronal leptomenin-
geal heterotopias and (probably ocular) pigmented epithelium in the fronto-
basal cortex. Though there were two eyelids with eyelashes there was no 
evidence of an ocular development in either socket.
Conclusions: To our knowledge an acardius acormus with such an advanced 
stage of brain development has not been described. The ectopic, probably 
ocular intracerebral pigmented epithelium seems to be a unique finding as 
well.
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So-049 
The fetal lens still – a mystery?!
K.U. Loeffler1, M.C. Herwig1, F.G. Holz2, A.M. M�����ü����ller3

1�Sektion Ophthalmopathologie, Universit�������������������� ä������������������� ts-Augenklinik Bonn
2�Universit�������������������� ä������������������� ts-Augenklinik Bonn
3�Sektion Paidopathologie, Institut f������������������������������������  ü�����������������������������������  r Pathologie, Universit������������ä�����������tsklinikum 
Bonn

Aims: On histology, the crystalline lens is especially in fetal and infant eyes – 
an organ susceptible to numerous artifacts. Nevertheless, evaluation of the 
lens is often of paramount importance in the classification of fetal syndromes 
or forensic questions. Thus, the aim of our study is to evaluate various factors 
that might have an impact on lens histomorphology.
Methods: Together with the Division of Paidopathology, we have by now col-
lected more than 400 eyes from 230 fetuses. In most instances, there was in-
duced fetocid while spontaneous abortion or post-natal death were rather 
infrequent. Specimens were fixed in formalin, and in selected cases one eye 
was put into Glutaraldehyde for comparison. All systemic findings as well as 
data related to the termination procedure were recorded. - Some individual 
cases shall be presented to demonstrate the variability of histopathologic find-
ings.
Results: Among our cohort of more than 350 fetal eyes with a gestational age 
between 9 and 38 weeks, most eyes revealed morphologic features different 
from the descriptions available in textbooks. Numerous specimens showed 
the well-known phenomenon of an indentation at the posterior pole, accom-
panied by various morphologic changes of the subcapsular cortex. No asso-
ciation with syndromes potentially involving the lens was found. In addition, 
one unusual case of a pre-term born child with unilateral aphakia will be 
discussed.
Conclusions: Alterations in fetal lens morphology are extremely frequent and 
variable. These have to be carefully taken into account when interpreting 
post-mortem findings.

So-050 
Does smoking influence placental VE-cadherin expression?
A. Egger, A.M. M�����ü����ller 
Abteilung f��������������������������������������������   ü�������������������������������������������   r Kinderpathologie, Universit�������������� ä������������� tsklinik Bonn

Aims: The effects of nicotine are seen in every trimester of pregnancy, ranging 
from increased spontaneous abortions in the first trimester to increased pre-
mature delivery rates and decreased birth weights in the final trimester. Vas-
cular endothelial cadherin (VEC), a calcium-dependent homotypic adhesion 
molecule, contributes to endothelial assembly and VEGF-mediated survival 
during angiogenesis. In human term placentas, it is expressed by villous ves-
sels endothelium and extravillous cytotrophoblasts. To evaluate the influence 
of tobacco on placental VEC expression and vessel density we compared VEC 
expression in human placental vasculature and cytotrophoblasts of smoking 
and healthy patients of various gestational age.
Methods: In 50 placentas (smokers: 26, control: 34) endothelial VEC expres-
sion as well as that by trophoblastic epithelial cells was studied by immunolo-
calisation using an antibody against VEC. Endothelial and trophoblastic anti-
gen-expression as well as vessel density was evaluated by computer-assisted 
image analysis (Adobe Photoshop 7.0).
Results: In comparison to the control group, in placentas of smokers endothe-
lial as well as trophoblastic VEC expression was unequivocally increased 
while number of vessels was reduced.
Conclusion: Considering the fact that VEC plays a vital role in placental an-
giogenesis, increased endothelial VEC expression concomitant with a re-
duced vascularisation is astonishing. Nevertheless, these findings could sup-
port the theory that – by altering localisation and function of VEC – tobacco 
(and here especially Cadmium) can act angiostatically. Furthermore it has to 
be discussed whether this enhanced VEC expression plays a vital role in the 
prevention of preeclampsia as pregnant smokers are at a 33% reduced risk of 
developing preeclampsia. The augmented VEC expression by trophoblast 
cells has to be discussed with view to the fact, that yet unknown trophoblast-

derived substances increase vascular permeability; an increased trophoblastic 
VEC expression could circumvent this mechanism.

So-051 
Gaucher’s disease with a hydropic phenotype – differentialdiagnosis 
and mutation analysis
K. Schoner1, R. Bald2, Ch. Meyer-Kleine3, H. Rehder1,4

1�Institut f��������������������������������������������������������������      ü�������������������������������������������������������������      r Pathologie, Universit��������������������������������������    ä�������������������������������������    tsklinikum Giessen und Marburg GmbH, 
Standort Marburg

2�Klinikum Leverkusen gGmbH, Frauenklinik, Pr�������������ä������������natalmedizin
3�Centrum f����������������������������������������������������������������         ü���������������������������������������������������������������         r Humangenetik, Dr. H. Haas-Andela, Dr. G. Schmidt, H. Schudt, 
Linden

4�Department f����������������������������������������������     ü���������������������������������������������     r Medizinische Genetik, Med. ���������������� Universität Wien

Aims: Gaucher‘s disease is an autosomal recessive lysosomal storage disorder 
caused by a deficiency in the enzyme glucoce-rebrosidase. This deficiency 
results in accumulation of monocytes and macrophages and thus produces 
multiple organ and skeletal complications. Presentation and age at symptom 
onset are highly variable. Three disease states have been classified based on 
presence and severity of neurological involvement. We present an extreme 
phenotype in a perinatal lethal hydrops and give an overview of differential 
diagnosis concerning nonimmune hydrops fetalis (NIHF).
Methods: Fetal sonography revealed severe NIHF of unknown origin in a 
male fetus of consanguineous Turkish parents. Prenatal serological analysis 
did not confirm suspected CDG syndrome. Because of developing pre-
eclampsia the pregnancy was termi-nated at 33 gestational weeks and autopsy 
was performed.
Results: Postmortem examination revealed a thick, collodion like skin and 
pronounced hepatosplenomegaly. Histology evidenced abundant PAS-posi-
tive storage cells of wrinkled tissue paper appearance in multiple organs, 
compatible with Gaucher cells. Thus we suspected severe Type 2 Gaucher dis-
ease resulting in a collodion baby phenotype. Mutation analysis of the gluco-
cerebro-sidase gene in 1q21 (GBA, 606463) confirmed our diagnosis.
Conclusions: Acute neuronopathic Gaucher‘s disease (type 2) is classically 
considered to be a disease of late infancy, but also includes a spectrum of vari-
ant phenotypes such as perinatal lethal hydrops, or the collodian baby pheno-
type in the newborn period. Post mortem examination including goal di-
rected application of molecular techniques are required for the final diagnosis. 
This case exemplifies the manifestation of a storage disease in early fetal pe-
riod due to lack of maternal compensation of the fetal enzyme deficiency. On 
the other hand it underlines the need for an interdisciplinary cooperation and 
thereby the interdisciplinary status of the fetal pathologist.

So-052 
Association of rare chronic histiocytic intervillositis of the placenta 
with assisted reproduction-induced pregnancies

see abstract no. Sa-032

So-053 
Monophasic epithelial nephroblastoma as unusual cause of recurrent 
macrohematuria in a 12 year old girl

see abstract no. Sa-033

So-054 
Histomorphological tumor progression in pediatric/ syndromic GISTs 
seems to be comparable to that seen in sporadic GISTs in adults: 
presentation of a pediatric GIST and of a new case of Carney triad

see abstract no. Sa-034
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Sitzung: AG Pneumopathologie

So-055 
EGFR-Mutations in non-small cell lung cancer prevalance, correlation 
with other biomarkers and intratumoral heterogeneity
F. L�����ä����nger1, D. Jonigk1, N. Dickgreber2, S. Fischer3, H.H. Kreipe1, U. Lehmann1

1� Institut f���������������������������������������������������     ü��������������������������������������������������     r Pathologie der Medizinischen Hochschule Hannover
2�Klinik f����������������������������������������������������     ü���������������������������������������������������     r Pneumologie der Medizinischen Hochschule Hannover
3�Klinik f����������������������������������������������������������������       ü���������������������������������������������������������������       r Herz- Thorax und Gef�����������������������������������������   äß���������������������������������������   chirurgie der Medizinischen Hochschule 
Hannover

Aims: EGFR-mutations are predictive for the therapy with tyrosinkinase-in-
hibitors (TKI) in non-small cell lung cancer (NSCLC). As testing for EGFR 
mutations is time consuming and expensive, data regarding the prevalance 
and intratumoral heterogeneity as well as the association with other biomark-
ers would be helpful in clinical practice.
Methods: 200 consecutive specimen of NSCLC were tested for EGFR muta-
tions either by direct sequencing (exons 19, 21) or pyrosequencing methods 
(exon 20). In a subset of cases (n=50) multiple tumor blocks were analyzed. 
Multi-tissue arrays were constructed and immunhistochemistry with a broad 
panel of antibodies against adhesion (CD56), receptor (EGFR, ER, PR) and 
differentiation molecules (TTF1, CK7, p63) was done.
Results: Overall 9.6% of all NSCLC revealed mutations of the EGFR gene, 
preferably in exons 19 and 21. 25% of mutated cases revealed intratumoral 
heterogeneity of the genotype. Mutations were associated with a non-muci-
nous type of papillary or bronchioalveolar adenocarcinoma, TTF1 and ER 
expression.
Conclusions: Using histological typing and a small set of immunohistological 
biomarkers EGFR mutated NSCLC can be predicted with high sensitivity 
(>90%) though lower specifity (60%), thus making a reliable preselection of 
tumors to be tested for EGFR mutations possible. Testing multiple tumor 
blocks has to be considered.

So-056 
Fatty acid synthase is inversely correlated with epidermal growth 
factor receptor in non-small cell lung cancer
V. Tischler, L. Morra, I. Schmitt-Opitz1, G. Kristiansen, H. Moch, A. Soltermann 
Institut f�������������������������������������������������������������������      ü������������������������������������������������������������������      r Klinische Pathologie, Universit���������������������������������   ä��������������������������������   tsspital Z����������������������  ü���������������������  rich, Z�������������� ü������������� rich, Schweiz
1�Abteilung f��������������������������������������������������������������     ü�������������������������������������������������������������     r Thoraxchirurgie, Universit���������������������������������   ä��������������������������������   tsspital Z����������������������  ü���������������������  rich, Z�������������� ü������������� rich, Schweiz

Aims: Fatty acid synthase (FASN), the key enzyme for de novo synthesis of 
fatty acids, is overexpressed in many tumours and associated with more ag-
gressive behaviour. Epidermal growth factor receptor (EGFR) regulates FASN 
expression via MAPK and PI3 K pathways. Conversely, inhibition of FASN 
enforces EGFR tyrosine kinase inhibition via disruption of microdomains. 
We evaluated FASN and EGFR in non-small cell lung cancer (NSCLC).
Methods: Cytoplasmic FASN and membranous EGFR protein expression 
were analysed immunohistochemically on a tissue microarray of 526 resected 
NSCLC specimens and correlated with clinicopathologic parameters. A549 
cells were treated with the FASN inhibitor C75.
Results: High expression (semiquantitative score 2–3) of FASN was found in 
52% (272/526) and of EGFR in 34% (179/526) of the tumours. FASN and EGFR 
expression were inversely correlated (p<0.001; cc=-0.157). High FASN was 
associated with adenocarcinoma, younger age and higher grade, whereas 
high EGFR was associated with squamous cell carcinoma, higher pT stage 
and female gender. Prognostic significance was not observed. A549 cells 
showed high FASN but low EGFR expression. Treatment with C75 for 24 h 
decreased cell migration and proliferation.
Conclusions: The association of high FASN expression with the adenocarci-
noma histotype of NSCLC could convey a new therapeutical option by means 
of addition of FASN inhibitors to regimens based on EGFR TKI such as erlo-
tinib.

So-057 
KRAS amplification in non-small cell lung carcinoma
Ann-Cathrin Stiedl1, Patrick L. Wagner2, Theresia Wilbertz1, Nasser K. 
Altorki2,Falko Fend1, Holger Moch3, Alex Soltermann3, Sven Perner1

1�Institute of Pathology, Eberhard-Karls University Hospital of Tübingen, 
Tübingen, Germany

2�Cardiothoracic Surgery, New York Hospital/Weill Cornell Medical Center, 
New York, NY, USA

3�Institute of Pathology, Universitätsspital Zürich, Switzerland

Aims: Amplification of 12p12.1, containing the KRAS gene, is one of the com-
monest amplification events in lung adenocarcinoma. Although activating 
KRAS mutations are well characterized, KRAS amplification as an oncogenic 
mechanism is relatively unexplored. We have previously demonstrated that 
KRAS amplification is associated with increased p21 expression in NSCLCs, 
and that amplification is often associated with an activating KRAS mutation. 
In the current study, we sought to determine the frequency of KRAS amplifi-
cation in NSCLC and to identify associated clinicopathologic features.
Methods: Fluorescence in situ hybridization, utilizing a probe for the KRAS 
gene, was applied to a series of 385 NSCLSs, including 300 tumors consecu-
tively resected with curative intent. KRAS amplification was compared with 
clinicopathologic features derived from a prospectively collected patient da-
tabase. Statistics: categorical variables, Fisher‘s exact test; continuous vari-
ables, student‘s t test; overall survival, Kaplan-Meier method and log-rank 
test; p<0.05.
Results: Among 385 NSCLCs, 58 (15%) exhibited KRAS amplification. Ampli-
fication was significantly associated with larger mean tumor size (p=0.003), 
poor differentiation (p=0.004) and pleural invasion (p=0.046). KRAS ampli-
fication was not associated with patient age, gender, race, or smoking history; 
angiolymphatic invasion; or node status. Although the rate of KRAS amplifi-
cation did not differ between squamous cell and adenocarcinomas, among 
adenocarcinomas KRAS amplification was far less common in tumors con-
sisting of pure bronchioloalveolar subtype versus those of mixed or invasive 
subtypes (p=0.004). At a median followup of 2.3 years, no difference in over-
all survival based on KRAS amplification status was noted.
Conclusion: KRAS amplification is seen in a substantial minority of NSCLCs, 
and is often but not always associated with an activating KRAS mutation. 
KRAS amplification is associated with increased p21 protein levels, as well as 
poor prognostic indicators including larger tumor size, poor differentiation 
and pleural invasion. Further studies will be necessary to characterize the 
ocogenic mechanisms of KRAS amplification, its relationship with activating 
KRAS mutation, and its prognostic significance.

So-058 
Proof of principle: expression of thymidylate synthase, a putative 
biomarker for pemetrexed, in biopsies and corresponding resection 
specimens of non-small cell lung cancer (NSCLC)
Arne Warth1, Martin Steins2, Hendrik Dienemann3, Michael Thomas2, Peter 
Schirmacher1, Philipp Schnabel1, Esther Herpel1

1�University Hospital Heidelberg, Institute for Pathology
2�Thoraxklinik Heidelberg, Department of Thoracic Oncology
3�Thoraxklinik Heidelberg, Department of Thoracic Surgery

Aims: Pemetrexed (Ptx), an inhibitor of thymidylate synthase (TS) has been 
successfully used in the second-line therapy of NSCLC. TS expression in 
NSCLC is supposed to have a predictive value, at least for carcinomas with a 
non-squamous histology. Since most patients el���������������������������������     i��������������������������������     gible for Ptx are not operable, 
only biopsies are available to test for TS expression. We aimed to determine if 
TS expression in biopsies corresponds to the expression in the resection spec-
imens.
Methods: We analyzed TS expression by immunohistochemistry in 84 con-
secutive NSCLC biopsies and their corresponding resection specimens. We 
applied a scoring system according to the predominant immunohistochemi-
cal reaction pattern.
Results: TS is frequently but heterogeneously expressed in NSCLCs both in 
nuclei and in the cytoplasm. 2 of the matched pairs were scored lower in bi-
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opsies, 46 pairs matched (55%), and 35 pairs (~42%) were scored higher in 
biopsies compared to the resection specimens. The higher scores in biopsies, 
especially found in adenocarcinomas, may be a consequence of the higher TS 
expression in the tumor margins.
Conclusions: Immunohistochemical assessment of TS expression in NSCLCs 
is suitable and the applied scoring system would be appropriate for the major-
ity of the patients. Now, cut-off values for the histological subtypes of NSCLC 
reflecting the response to Ptx need to be determined.

So-059 
Expression of haptoglobin in different benign and malignant cell-
types of the human lung
Holger Schultz1, Mahdi Abdullah1, Daniel Kähler1, Masaki Nakashima2,  
Klaus Dalhoff3, Peter Zabel1, Ekkehard Vollmer1, Torsten Goldmann1

1�Research Center Borstel, Clinical and Experimental Pathology, Borstel, 
Germany

2�Hospital Großhansdorf, Department of Thoracic Surgery, Großhansdorf, 
Germany

3�University of Lübeck, Medical Hospital III, Lübeck, Germany

Aims: The acute phase protein Haptoglobin (Hp) consists of two different 
polypeptide chains. Originating from the liver; the biological function is 
binding free hemoglobin (Hb) and preventing oxidative stress. Elevated 
amounts of Hp in plasma were observed in the course of infection, inflamma-
tion and malignant diseases. Purpose of this study was to investigate protein 
and mRNA expression of Hp within human lung tissues and tumors.
Methods: Immunohistochemistry, in situ hybridization and RT-PCR analyz-
ing 115 tissue samples. 47 adenocarcinomas, 42 squamous cell carcinomas, 13 
small cell lung cancers and 13 tumor-free lungs were investigated.
Results: Immunohistochemistry and in situ hybridization revealed a high 
level of Hp expression in adenocarcinomas (40.4%) in contrast to squamous 
cell carcinomas (4.8%, expression in alveolar epithelial cells type II surround-
ing the tumor). One small cell carcinoma showed Hp expression. In tumor-
free lungs we located Hp in alveolar macrophages; alveolar epithelial cells 
type II and bronchi. RT-PCR results confirmed elevated expression.
Conclusions: Due to the known immunosuppressive properties of Hp, its 
broad synthesis is strongly suggestive for a function as a fundamental pulmo-
nary local defense element.

Neues zur S3-Leitlinie Lungenkrebs

So-060 
... aus Sicht der Pathologie
R.M. Bohle 
Homburg/Saar

So-061 
... aus Sicht der Pneumologie
G. Goeckenjan 
Kassel

So-062 
... aus Sicht der Chirurgie
J. Schirren 
Wiesbaden

So-063 
Cytological diagnosis of lung cancer with FISH in morphologically 
equivocal cases. Establishment of new diagnostic criteria
M. Schramm, I. Born, M. Kazimirek, N. Pomjanski, M. William, C. Wrobel,  
R. Kappes, C.D. Gerharz, A. Böcking 
Institut für Cytopathologie, Heinrich Heine Universität, Düsseldorf

Aims: Cytological diagnosis of lung cancer represents a challenging task, since 
equivocal cytological diagnoses are not seldom. To elucidate equivocal diag-
noses, the LAVysion multicolour fluorescence in situ hybridization probe set 
(Vysis, Inc. Downer`s Grove) was applied for detection of chromosomal an-
euploidy. Published scoring criteria for detection of malignancy so far are 
sometimes leading to false positive results. In this validating study we applied 
new scoring criteria for the detection of malignancy.
Methods: Bronchial washings/brushings or transbronchial fine needle aspira-
tion biopsies were obtained from a prospectively collected cohort of 210 pa-
tients with suspected lung cancer. Clinical and histological follow-up refer-
ence standard was met in 191 patients. A routine cytological diagnosis 
including the accepted diagnostic categories negative, doubtful, suspicious 
and positive was made and suspicious areas on the slides were re-stained with 
the LAVysion multicolour FISH probe set. For analysis of malignancy, a new 
scoring algorithm was applied.
Results: In the whole cohort, FISH achieved a specificity of 98,3% (only 1 
seemingly false positive case out of 103 FISH positive cases). In cytologically 
equivocal diagnoses (n=55), FISH definitely identified malignancy in 78%. In 
cytologically tumour-cell positive slides (n=68) only one was FISH negative. 
In 68 cytologically negative slides FISH correctly identified 3 malignant cas-
es.
Conclusions: Thus adjuvant application of FISH in cytologically equivocal di-
agnoses improves diagnostic accuracy. The application of FISH in cytologi-
cally negative cases would even enhance sensitivity. The new scoring algo-
rithm is sensitive and do not reduce specificity.

So-064 
Characterization of desmocollins in human lung cancer
T. Cui, Y. Chen, T. Kn������������������������������������������������        ö�����������������������������������������������        sel, K. Z��������������������������������������      ö�������������������������������������      ller, L. Yang, J. Schons, I. Petersen 
Institut f����������������������������������������   ü���������������������������������������   r Pathologie, Universit���������������� ä��������������� tsklinikum Jena

Aims: Desmocollins(DSCs) are members of cadherin family involved in car-
cinogenesis. However their roles in human lung cancer have not yet been well 
elucidated. The aims of this study were 1) to analyse DSCs expression in lung 
cancer; 2) to explore the mechanism for downregulation of DSCs; 3) To inves-
tigate the regulation of DSC3 expression, and the role of DSCs in cell-cell 
adhesion mediated by EGFR inhibition.
Methods: Expression of DSC 1–3 was analyzed by RT-PCR and Western blot-
ting in lung cancer cell lines and normal lung cells (HBEC and SAEC). In 
primary lung tissues, the protein expression of DSC1–3 was evaluated by im-
munohistochemistry (IHC) in tissue microarrays. Methylation status of 
DSC3 was examined by demethylation test, bisulfite sequencing (BS) and 
methylation-specific-PCR (MSP) in lung cancer cell lines and in 65 primary 
lung tumours. The status of histone acetylation was evaluated by treatment 
with trichostatin A (TSA). To investigate the effect of P53 on DSC3, a putative 
target gene of P53, transfection with P53 wild type expression vector was per-
formed in lung cancer cell line H2170 and H1299. To determine whether 
EGFR inhibition could promote desmosome assembly, the lung cancer cell 
lines will be treated with EGFR inhibitor gefitinib.
Results: In a majority of lung cancer cell lines, mRNA expression of DSC1 and 
3 was downregulated. In primary lung tumours, more than 50% samples ex-
hibited no expression of DSCs. Low expression of DSC1 was significantly 
linked to high grading tumours (p = 0.032), while high expression of DSC2 
and DSC3 was significantly correlated to squamous cell lung cancer (SCC) 
(P=0,037 and P=0,000, respectively). Expression of DSCs was restored in 9 
out of 11 lung cancer cell lines by 5‘-aza-2‘-DC and TSA. BS and MSP showed 
DNA methylation of DSC3 in the region of promoter and exon 1. In primary 
lung tumours, methylation was found in 44,6% of samples by MSP, which was 
associated with poor prognosis. Transfection with P53-expression vector re-
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sulted in an increased expression of DSC3 in H2170 (DSC3 unmethylated cell 
line) but not in H1299 (DSC3 methylated cell line).
Conclusions: DSC1 and 3 were downregulated in lung cancer. Gene silencing 
of DSC3 could be explained by DNA hypermethylation. DSC2 and 3 could be 
markers for patients with SCC, while the methylation status of DSC3 could be 
a prognostic marker for lung cancer. The regulatory role of P53 on DSC3 
should be further investigated in lung cancer cells.

So-065 
Cancer stem cell markers of malignant pleural mesothelioma
Svenja Thies1, Isabelle Opitz2, Alexandra Schramm2, Daniela Mihic1,  
Emanuela Felley-Bosco3, Rolf A. Stahel3, Walter Weder2, Holger Moch1,  
Alex Soltermann1

1�Institute for Surgical Pathology, University Hospital Zurich, Zurich, 
Switzerland

2�Clinic of Thoracic Surgery, University Hospital Zurich, Zurich, Switzerland
3�Clinic and Policlinic of Oncology, University Hospital Zurich, Zurich, 
Switzerland

Background: Epithelial-to-mesenchymal transition (EMT) have an integral 
role in the pathogenesis of malignant pleural mesothelioma (MPM). EMT 
confers stem cell traits to tumor cells. We aimed for investigating the protein 
expression of putative cancer stem cell (CSC) markers Sox10, podoplanin, 
nestin and beta-catenin, together with the recognized EMT marker periostin 
in MPM.
Patients and Methods: Tumor tissue of a retrospective cohort of 352 MPM 
patients was analysed by immunohistochemistry of a tissue microarray 
(TMA) with antibodies against CSC markers. Protein expression data was 
correlated with clinico-pathologic parameters including histotype, asbestos 
exposure and survival as well as with the diagnostic qualifier calretinin.
Results: Of the 352 MPM, 117 were of epithelioid, 45 of sarcomatoid and 190 of 
biphasic histotype; total quadruplicate core number n=1408. Expression of 
SOX10 was found in 58.3%, nestin in 62.7%, beta-catenin in 58.6%, podo-
planin in 51.3% and calretinin in 86.9% of the tumor cells. The CSC marker 
SOX10 correlated with the sarcomatoid and biphasic HT and interestingly 
with beta-catenin (p-value <0.001) and the EMT-marker periostin (p-value 
0.002). In comparison to previous studies, Calretinin was associated with a 
better overall survival, like podoplanin and beta-catenin with the epithelioid 
HT, associated significant with podoplanin and beta-catenin and denoted 
also like nestin an inverse correlation with periostin (p-value <0.001).
Conclusions: CSC markers are differentially expressed in the histotypes, and 
EMT play an important role in development of MPM.

So-066 
The amount of peritumoral lymphocytes are an independent prog-
nostic factor in non small cell lung carcinoma (NSCLC)
G. Kayser, L. Schulte-Uentrop1, A. Kassem, B. Passlick1, A. zur Hausen,  
C. Stremmel1 

Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum Freiburg
1�Abteilung f�������������������������������������������������   ü������������������������������������������������   r Thoraxchirurgie, Universit�������������������� ä������������������� tsklinikum Freiburg

Aims: Non small cell lung cancer inhabit the highest mortality of solid tu-
mors. Tumor infiltrating lymphocytes have been investigated in a variety of 
solid tumors with diverging results. We investigated the amount of intra- and 
peritumoral lymphocytes in regard of their impact on clinico-pathologic pa-
rameters and patients‘ survival.
Methods: 241 patients sufffering from NSCLC operated on with curative in-
tent had been included in our study. 3 cores of each tumor with 2.5 mm diam-
eter were taken to build tissue multi arrays. Immunohistochemical analysis 
was performed on stains for CD3, CD8 and CD4/CD25 doublestaining. The 
total number of intra- and peritumoral lymphocytes was counted and corre-
lated with clinico-pathologic parameter as well as survival.
Results: Within statistically significant results for the amount of intra- and 
peritumoral lymphocytes the total number of peritumoral T-lymphocytes 
(p<0.001) as well as of T-helper cells (p=0.001) and cytotoxic lymphocytes 
(p=0.005) were of prognostic impact: patients with a high number of peritu-

moral lymphocytes here showed a better outcome. In the multivariate analy-
sis the number of peritumoral lymphocytes not only proved as an indepen-
dent factor for patients‘ survival but also showed a higher impact on survival 
as the UICC-stage.
Conclusions: The number of peritumoral lymphocytes proves as a highly sig-
nificant and independent prognostic marker in NSCLC. Therefore, immuno-
genic therapies are to be most probably effective also in NSCLC.

So-067 
Analysis of signaling pathways from microarray data provides insight 
in the development of lung fibrosis
J. Wilhelm, A. G���������������  ü��������������  nther, L. Fink 
Institut f�������������������������������������������   ü������������������������������������������   r Pathologie, Universit������������������� ä������������������ tsklinikum Giessen

Aims: Lungs from IPF patients show distinct fibrotic patches besides histo-
logically almost normal appearing regions. Gene expression profiles from 
septa taken from both such regions (N: normal, F: fibrotic) were compared to 
profiles obtained from septa from healthy donor lungs. It turned out that the 
profile of N is already considerably altered compared to that of the donors. 
More and other changes are observed between F and donors. Here we want to 
apply a modern approach for pathway analysis of microarray data to investi-
gate the pathophysiological changes in the development of IPF.
Methods: Septa from 10 IPF and 10 donor lungs were laser-microdissected 
from lung sections. Isolated RNA was amplified by SMART technology, Cy-
labelled and subjected to Agilent Human Whole Genome dual-color micro-
arrays. The spot intensity values were background corrected using the rma 
algorithm, the intensity ratios were loess normalized. KEGG pathways were 
analyzed by over-representation analysis (ORA) using candidates selected 
based on a 5% false-discovery-rate, and by gene set enrichment analysis 
(GSEA) based on the absolute t-values (mixed analysis).
Results: ORA revealed mTOR, Wnt, and p53 pathways perturbed in both, N 
and F. N additionally showed Notch, TGFb, and Insulin. F additionally 
showed ErbB and VEGF. The results from GSEA include those from the ORA 
but additionally identify the MAPK pathway in F, ErbB in N and the Ca-sig-
nalling pathway in both.
Conclusions: The unbiased GSEA is more sensitive than the ORA. Notch sig-
nalling seems to play an important role in development of fibrosis in human 
lungs.

So-068 
SOX2 amplification is a frequent event in squamous cell lung cancer
T. Wilbertz1, P. Wagner2, A.C. Stiedl1, K. Petersen1, V. Scheble1, N.K. Altorki2, 
M. Storz3, H. Moch3, W. Weder3, F. Fend1, A. Soltermann3, S. Perner1

1�Institut f��������������������������������������������   ü�������������������������������������������   r Pathologie, Universit�������������������� ä������������������� tsklinikum T�������ü������bingen
2�Cardiothoracic Surgery, Weill Cornell Medical Center, New York, USA
3�Institut f�������������������������������������������������    ü������������������������������������������������    r Pathologie, Universit�������������������������  ä������������������������  tsSpital Z�������������� ü������������� rich, Schweiz
4�Klinik f������������������������������������������������������    ü�����������������������������������������������������    r Thoraxchirurgie, Universit�������������������������  ä������������������������  tsSpital Z�������������� ü������������� rich, Schweiz

Aims: Transcription factor SOX2 (3q26.3-q27) is a key regulator of pluripo-
tency in embryonic stem cells and cooperates in the generation of induced 
pluripotent stem cells. In foregut development, SOX2 plays a critical role by 
maintaining cells in a pluripotent state. Recently, we found that SOX2 is am-
plified in about 30% of squamous cell lung and esophageal cancers (Bass et al. 
Nat Genetics. 2009). These findings suggest that SOX2 is activated by ampli-
fication as a lineage-survival oncogene. Activated SOX2 might return adult 
cells into a stemness state and thus participate in the carcinogenesis and pro-
gression of squamous cell lung carcinomas. Aim of our study was to verify 
SOX2 amplification and protein overexpression in non-small cell lung can-
cers (NSCLC).
Methods: A total of 902 NSCLCs (preliminary adenocarcinomas of the lung 
(ACL) and squamous cell lung carcinomas (SCLC)) from two independent 
population-based cohorts (New York, NY: ACL: n=298, SCLC: n=48; and Zu-
rich, Switzerland: ACL: n= 243, SCLC: n=273) were assessed by fluorescence 
in-situ hybridization and immunohistochemistry. Within the SCLC cohort 
from Zurich, we assessed for association between SOX2 amplification and 
clinicopathologic features.
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Results: In the New York cohort, 5.9% of ACL and 60.4% of SCLC showed a 
low level amplification of SOX2. High level amplification was found in 8.3% of 
the SCLC samples. In the Zurich cohort, low level amplification was detected 
in 6.5% of ACL and in 63% of SCLC samples. 9.6% of SCLC and 0.5% of ACL 
exhibited a high level amplification of SOX2. SOX2 amplified cases had a sig-
nificantly higher SOX2 expression compared to non-amplified samples. 
Within the Zurich cohort we found that high level SOX2 amplification was 
significantly associated with higher pN stage and an average gain of 20 ciga-
rette packyears.
Conclusions: We could confirm frequent SOX2 amplification and overexpres-
sion in a large subset of NSCLCs. According to our findings, SOX2 amplifica-
tion is highly specific for squamous differentiation. The clinical relevance of 
SOX2 amplification status needs to be further analyzed on independent co-
horts.

So-069 
ING4 deletion in non-small cell lung cancer an its clinical-pathological 
correlation
S. Savic, I. Zlobec, S. Schneider, Lukas Bubendorf, C. Tapia 
Institut f���������������������������������������   ü��������������������������������������   r Pathologie, Universit��������������� ä�������������� tsspital Basel

Aims: ING4 (INhibitor of Growth family, member 4) located at 12p13 is a tu-
mor suppressor gene playing a role in the cell cycle, cell contact and DNA 
modification. Deletion of the ING4 gene has been described in human lung 
cancer, but its clinical significance has not been completely determined yet. 
Therefore, we investigated a large number of non-small cell lung cancer 
(NSCLC) and correlated ING4 gene status with clinico-pathological fea-
tures.
Methods: We evaluated 1464 paraffin embedded NSCLC for ING4 gene status 
on a tissue microarray. We developed a Cy3 labeled fluorescent in-situ hybrid-
ization probe using the BAC RPII-433J6 mapping to chromosome 12p13. 
ING4 deletion was determined as ratio of ING4 gene to centromere 12 refer-
ence probe ≤0.8.
Results: Informative results were obtained from 765 (52.3%). Among those 
were the following histological subtypes: 384squamous- (50.2%), 187 adeno- 
(24.4%), 160 large cell- (20.9%), 22 bronchiolo-alveolar- (2.9%) and 10 adeno-
squamous carcinomas (1.3%) as well as 2 with sarcomatoid differenciation 
(0.3%). We found in 18 (2.4%) an ING4 deletion among them 10 squamous- 
(2.6%), 7 large cell-(4.4%) and one adenocarcinoma (0.5%). ING4 deletion 
was significantly (p=0.013) associated with higher N-category and showed a 
tendency towards higher tumor stage (p=0.055). Patients with an ING4 dele-
tion showed a worse survival but this difference was not significant.
Conclusions: ING4 deletion in NSCLC is rare (2.4%). It occurs mostly in large 
cell-and squamous cell carcinomas and it is associated with lymph node me-
tastasis. These findings underline the function of ING4 as a tumor suppressor 
gene.
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