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ties with IC50 values in low nanomolar range as evaluated by MTr assays 
in various cancer cells such as breast cancer, prostate cancer, pancreatic 
cancer and non-small-cell lung cancer cells. The in vivo anti-tumor effects 
of this group of compounds are being investigated in animal models. 
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Activation of c-Jun-N-terminal-kinase by R- and 
S-flurbiprofen results in cell cycle arrest in human colon 
carcinoma cells 

S. Groesch 1 , I. Tegeder 1 , K. Schilling 1 , E. Niederberger 1 , G. Geisslinger 1 . 
pharmazentrum frankfurt, Institute of Clinical Pharmacology, Frankfurt, 

Germany 

The unspecific cyclooxygenase inhibitor S-flurbiprofen and its "inactive" 
enantiomer R-flurbiprofen have been previously found to inhibit tumor devel- 
opment and growth in APC min mice, TRAMP mice as well as in rats. The 
mechanisms underlying the antiproliferative effects of R- and S-flurbiprofen 
are unknown. In the present study we show that both R- and S-flurbiprofen 
inhibit survival of three colon cancer cell lines which differ in the expres- 
sion of COX-2 (HCT-15: no COX-2, Caco-2: inducible COX-2 and HT-29: 
constitutive COX-2). The IC50s for S- and R-flurbiprofen ranged from 250- 
450/~M. Both flurbiprofen enantiomers induced apoptosis in all three cell 
lines as indicated by DNA- and PARP-cleavage. In addition, R- and S- 
flurbiprofen treatment resulted in a Gl-cell cycle block. These effects were 
associated with an activation of c-Jun N-terminal kinase (JNK), an increase 
of the DNA binding activity of the transcription factor AP-1 and downreg- 
ulation of cyclin D1 expression. Supershift experiments indicated that R- 
and S-flurbiprofen-induced AP-1 activation was associated with a shift in 
its Jun-protein composition from c-Jun towards JunB. The latter is known 
to repress cyclin D1 expression. Inhibition of JNK activity prevented the R- 
and S-flurbiprofen-induced AP-1 DNA binding activity, the repression of cy- 
clin D1 expression and the Gl-cell cycle block. However, JNK inhibition had 
no effect on flurbiprofen-induced apoptosis. These data suggest that the 
cell cycle inhibitory effects of R- and S-flurbiprofen are mediated at least 
in part through activation of JNK and subsequent down-regulation of cyclin 
D1 whereas R- and S-flurbiprofen-induced apoptosis is largely independent 
of JNK activation. Although in vitro effects of R- and S-flurbiprofen were in- 
distinguishable, only R-flurbiprofen inhibited HCT-15 tumor growth in nude 
mice, suggesting that additional anti-tumoral effects which are specific for 
R-flurbiprofen only become operative in vivo. 
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Cksl ,  a subunit of cyclin-dependent kinases, as a novel 
target for the treatment of colon cancer 

A.O. Walter, M.Y. Coyne, M. Del Rosario, A.B. Jefferson, E Randazzo, 
J. Escobedo, C. Reinhard. Chiron Corporation, Cancer Genomics, 
Emeryvi//e, USA 

The level of p27Kip1 protein, a cyclin-dependent kinase inhibitor, is indica- 
tive for tumor progression and tightly regulated by several mechansims dur- 
ing the cell cycle-one of them is degradation mediated by the ubiquitin con- 
jugating enzyme complex SCFSKP2 during Gl-phase of the cell cycle. Re- 
cently, it was demonstrated that Skp2 is overexpressed in various trans- 
formed cell lines and in human cancer and that Skp2 overexpression corre- 
lates directly with grade of malignancy and inversely with p27 levels in hu- 
man lymphomas. Here, we report that Cksl, a subunit of cyclin-dependent 
kinases, is directly affecting p27Kip1 protein levels in human tumor cells 
while protein levels of cyclin B1, which needs to be degradated by the pro- 
teasome after ubiquitination in order to allow the cells to exit mitosis, remain 
unaltered. Microarray analyses revealed that Cksl mRNA is more abundant 
in human colon cancer tissue samples than in normal tissue samples. Fur- 
ther we demonstrated that depletion of Cksl does affect cell proliferation 
as well as anchorage independent growth in tumor cell lines indicating that 
Cksl in involved in maintaining a transformed cell phenotype. These data 
provide some evidence that Cksl could be a novel target for treatment of 
colon cancer and suggest regulation of the tumorsuppressor p27Kip1 as a 
possible mechanism. 

Wednesday 20 November $51 

Signal transduction modulators 
159 

Pharmacogenomic expression profiling of renal cell 
carcinoma in a phase II trial of CCI-779: identification of 
surrogate markers of disease and predictors of outcome in 
the compartment of peripheral blood 

M. Burczynski 1 , N. Twine 1 , J. Stover 1 , W. Stadler 2, 12 Logan 3 , B. Marshall 4 
G. Dukart 4, W. Trepicchio 1 , A. Dorner ~ , The CCI-779 Renal Cancer Study 
Group5. 1 Wyeth Research, Molec. Med., Andover, USA; 2 Univ. of Chicago, 
Chicago, USA; 3Indiana Univ., Indianapolis, USA; 4 Wyeth Research, Clin. 
Res. and Dev., Collegeville, USA; 5 Univ. of Texas Health Science Center, 
Our Lady of Mercy Medical Center, New York Medical College, Fox Chase 
Cancer Center, USA 

While it is evident that the transcriptomes of primary malignancies dif- 
fer considerably from corresponding normal tissue, it is currently unknown 
whether in the context of active solid tumor burden there exist correspond- 
ingly distinct markers of gene expression in the peripheral blood of affected 
individuals. One of the main objectives of clinical pharmacogenomic studies 
is to determine whether easily obtained (often non-target) tissues such as 
peripheral blood can be used to identify surrogate markers of disease and 
predictors of outcome in vivo. In the present study we identified pharma- 
cogenomic markers of advanced renal cell carcinoma (RCC) in peripheral 
blood mononuclear cells (PBMCs) from patients during a phase II trial of 
the investigational drug CCI-779 which targets the mTOR pathway. RNA 
samples of PBMCs from RCC patients at baseline (n=45) and normal vol- 
unteers (n=20) were hybridized to oligonucleotide arrays containing 12,626 
unique transcripts and statistical analyses identified a subset of disease 
genes significantly changed between the groups. A supervised learning ap- 
proach identified minimal sets of genes expressed in PBMCs capable of 
accurately predicting RCC versus normal state. To explore the molecular 
basis for this differentially expressed gene set, RCC PBMC expression pro- 
files were compared with RCC tumor profiles in silico, with PHA-stimulated 
PBMC expression profiles ex vivo, and with PBMC expression profiles from 
end-stage renal failure patients. At the conclusion of the clinical trial, the 
original baseline expression data in RCC PBMCs were reassessed to de- 
termine whether biomarkers eventually predictive of outcome were present 
in blood samples prior to initiation of CCI-779 therapy. Both unsupervised 
and supervised approaches identified gene sets in RCC PBMCs that re- 
sulted in stratification of responders and non-responders into groups with 
significant differences in time to disease progression. The present disease 
gene set lays the foundation for biomarkers that will be explored in larger 
phase III clinical trials and may eventually aid in the diagnosis and treatment 
of renal cell carcinoma. Of equal importance, the pattern of gene expres- 
sion within the easily obtained compartment of peripheral blood correlated 
with longer time to disease progression could eventually assist in the strat- 
ification of patients with higher likelihood for positive responses to CCI-779 
therapy in this disease setting. 
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Cellular and molecular markers of metastatic potential as 
targets for micrometastasis detection in gastrointestinal 
cancer 

M. Valladares-Ayerbes 1 , I. Brandon 1 , P. Iglesias 2, M. Lorenzo 2 , M. Haz ~ , 
R. Garcia-Campelo 3 , L. Calvo 3, S. Antolin 3, G. Alonso 3, 
L. Anton-Aparicio 4 . 1Medical Oncology and Research Units, 2 pathology, 
3Medical Oncology, 4 Medicine Dept. and Medical Oncology, Juan Canalejo 
University Hospital, La Coru~a, Spain 

Background: Tumor-cell dissemination and metastasis are complex pro- 
cesses whose outcome depend upon cancer cells properties and host- 
tumor interactions. Metastatic phenotype included activation of growth 
factors signalling pathways (G), differentiation (D), deregulated adhesion 
(DAd), epithelial-mesenchymal transition (EMT), invasiveness (Inv) and an- 
giogenesis (A). In order to target micrometastasis (MM) in patients with 
gastrointestinal cancer (GC) we have developed a model system based 
on multi parametric immunocytochemistry (IC) and molecular analysis of 
metastasis-related (MR) markers. 
Methods: As surrogate model of GC the following human tumor cell-lines 
(CL) were used: colorectal Gp5d, LoVo, DLD1, LS513, HT29; gastroe- 
sophageal OE19 and pancreatic MBQ-OJCI. In addition hematopoietic (H) 
CL were analysed. Monoclonal antibodies (mAb) against the following MR 
antigens (Ag) were selected for IC: EGFR, cytokeratins types I-II (CK), Ep- 
CAM and N-cadherin. Ag-mAb reaction was developed with avidin-biotin- 
complex and alkaline phosphatase. Molecular analysis were performed us- 


