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Novel circulating biomarker of MET addiction and susceptibility to
MET inhibitors

N. Ise', K. Omi', D. Nambara', K. Goishi'. " Fujirebio Inc, Fundamental
Research Department, Tokyo, Japan

Background: MET inhibitors are promising therapeutic agents for cancer
cells exhibiting addiction to MET oncogene. MET-targeted therapies in
cancer appear to be effective exclusively for tumor types whose survival
depends on MET, meaning that a precise diagnosis of MET addiction will
be the key to the success of such therapies. Non-invasive assessment
of MET addiction by circulating biomarker might be particularly useful in
determining the therapeutic options for patients with inoperable tumors.
MET gene amplification was identified as a sole molecular marker of MET
addiction and susceptibility to MET inhibitors. However, current methods for
measurement of MET amplification require surgical specimens, resulting in
resource limitation for inoperable patients. Thus, we explore non-invasive
biomarker of MET addiction and susceptibility to MET inhibitors.

Material and Methods: We used several non-small-cell lung cancer
(NSCLC) and gastric cancer cell lines with and without MET gene
amplification. Each cell lysate and conditioned medium was investigated
with antibodies against different moieties of MET in immunoblot analysis.
To examine whether the identified marker could be detected in serum
specimens, we generated tumor-bearing mice by xenografting nude mice
with cells with MET gene amplification. The level of the biomarker in mouse
serum was quantified with ELISA.

Results: NSCLC and gastric cancer cell lines with MET gene amplification
exhibted MET addiction and high susceptibility to MET inhibitor. We found
that fragmented MET was detected specifically in conditioned medium
from these cancer cells exhibiting MET addiction, whereas the expression
of intact MET was observed even in lysates from cells without MET
amplification. In tumor xenografted mouse model, the fragmented MET
was found to be specifically secreted from MET-addicted cancer cells into
serum, and the level of the fragmented MET in serum was highly correlated
with the size of xenografted tumors.

Conclusions: Fragmented MET secreted from cells seems to be a
promising novel circulating biomarker for MET addiction, while the
expression of intact MET within cells was not a good predictor for the
addiction. Detecting fragmented MET in body fluid may be a cost-effective
and non-invasive manner which can identify a subset of patients with
inoperable tumors appropriate for clinical trials of targeted therapy using
MET inhibitors.

608 POSTER
Tivozanib biomarker identifies tumor infiltrating myeloid cells
contributing to tivozanib resistance in both preclinical models and
human renal cell carcinoma

J. Lin', X. Sun', B. Feng', F. Jiang", G. Li", M.I. Chiu’, B. Esteves',
M. Al-Adhami’, P. Bhargava', M.O. Robinson'. "AVEO Pharmaceuticals
Inc., Cambridge MA, USA

Background: To identify biomarkers associated with tivozanib response, a
population-based, genetically engineered breast tumor model comprising
107 tumors was developed, characterized, and used to test the efficacy
of tivozanib, a VEGFR-1, 2, and 3 kinase inhibitor that has shown clinical
activity in RCC [ASCO 2009, abstract #5032].

Results: Twenty-five tumors from the archive were treated with tivozanib
revealing both responding and non-responding tumor (40% responders,
60% resistant). Bioinformatics analysis of RNA microarray expression
profiles of pretreatment tumors identified a set of 200 genes that
were significantly associated with resistance. A novel coherence-based
bioinformatics approach incorporating multiple human tumor datasets led to
a 42 gene resistance signature representing components of hematopoietic
gene expression. IHC quantitation of myeloid markers in the tumors
identified the presence of infiltrating myeloid cells, whose percentage
composition in the tumor correlated with both the 42 gene signature and
resistance to tivozanib. Examination of both the signature and myeloid
infiltration in human tumor microarray datasets indicated that this resistant
phenotype is present in a significant subset of all seven human tumor
types examined, including human kidney cancer. The preclinically derived
IHC marker was then used to retrospectively examine the relationship
between myeloid infiltration and maximum tumor shrinkage achieved in
available patient samples from a phase 2 study of tivozanib in renal cell
carcinoma [ASCO 2009, abstract #5032]. IHC analysis of infiltrating myeloid
cells in 21 patient samples demonstrated a significant correlation between
the percent myeloid cell composition in the tumors and maximum tumor
shrinkage by RECIST.

Conclusions: These observations (a) reveal the presence of tivozanib-
sensitive and insensitive angiogenesis mechanisms in both murine and
human solid tumors, (b) provide a candidate response biomarker for
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tivozanib and (c) demonstrate the utility of this population-based preclinical
model in predicting response in humans.

609 POSTER
Integrative analysis of DNA methylation and gene expression
identifies a DNA methylation signature associated with erlotinib
resistance in EGFR wild type non-small cell lung cancer cells

J. Wang', S. Lin?, J. Yordy?, L. Byers®, L. Diao', J. Weinstein',

K. Coombes’, J. Minna*, J. Heymach®. "MD Anderson Cancer Center,
bioinformatics and Computational Biology, Houston TX, USA; 2MD
Anderson Cancer Center, Radiation Oncology, Houston TX, USA; MD
Anderson Cancer Center, Thoracic Medical Oncology, Houston TX,
USA; *University of Texas Southwestern, Hamon Center for Therapeutic
Oncology Research, Dallas TX, USA

Background: While EGFR mutation status dictates sensitivity to EGFR
Tyrosine Kinase Inhibitors (TKI) in non-small cell lung cancers (NSCLC),
the molecular pathways responsible for sensitivity or resistance to TKis in
EGFR wild type cells are relatively unknown. We sought to determine if
there is a DNA methylation profile that can help predict for TKI response
in a panel of NSCLC cell lines.

Methods: As a screen to find genes whose gene expression is strongly
regulated by DNA methylation, we performed integrative analysis between
DNA methylation profiles of 74 NSCLC cell lines using the Infinium
HumanMethylation27 beadchip and gene expression changes in a subset
of these cells using both Affymatrix U133 and the lllumina Expression
Beadchip (WG6-v2).microarray platforms. To find the gene signature that
correlates with responsiveness to TKls, we performed two sample t-test for
each gene and applied Beta Uniform Mixture modeling for adjusting multiple
comparison. Using appropriate False Discovery Rate (FDR) cutoffs, we
identified gene signature that are associated with erlotinib responsiveness
in EGFR wild type cells.

Results: Using FDR=0.5 % (corresponding p <0.0001) and Spearman
correlation (rho) cutoff of -0.65, we identified 147 unique genes that
are significantly inversely correlated with the degree of methylation. We
then correlated these genes with Erlotinib resistance. We found the DNA
methylation of a subset of these genes to be highly related to the
Epithelial-to-Mesenchymal Transition (EMT) phenotype of these cells based
on the expression of E-Cadherin and (-catenin proteins using Reverse-
Phase Protein Arrays. We independently confirmed these results using the
lllumina WG6-v2 microarray platform.

Conclusions: We have found a gene panel whose expression is largely
regulated by DNA methylation in a panel of NSCLC cell lines. By analyzing
the degree of methylation of these genes with drug responsiveness to
erlotinib in EGFR wild type cells, we have discovered a DNA methylation
signature for EMT that predicts for TKI responsiveness. This could serve
as a useful biomarker to identify TKI resistance in lung cancer patients.

610 POSTER

Perioperative cancer cell dissemination is not associated with worse
prognosis in pancreatic cancer

G. Sergeant', T. Roskams?, J. Van Pelt®, F. Houtmeyers*, R. Aerts’,
B. Topal'. "University Hospital Leuven, Abdominal Surgery, Leuven,
Belgium; 2 University Hospital Leuven, Pathology, Leuven, Belgium;

s University Hospital Leuven, Hepatology, Leuven, Belgium; "University
Hospital Leuven, CEMOL A, Leuven, Belgium

Background: Perioperative cancer cell dissemination (CCD) has hardly
been studied in pancreatic ductal adenocarcinoma (PDAC). Epithelial cell
adhesion molecule (EpCAM) is over-expressed on the surface of tumor
cells in many epithelial cancers and may therefore serve as a surrogate
marker for circulating tumor cells (CTC). Our aim was to study the
prognostic value of perioperatice detection of tumor cells with a real-time
RT-PCR for EpCAM in the peripheral blood and peritoneal cavity of patients
undergoing pancreatic resection for PDAC.

Methods: From 40 patients who underwent curative pancreatic resection
(PR) for PDAC, 10 patients undergoing PR for benign disease and 3 healthy
subjects 10ml of EDTA-treated venous blood was drawn preoperatively
(n=40), immediately postoperatively (n=40) and postoperative days 1, 7
(POD1, n=35; POD7, n=39) and after 6 weeks (n=34). Of all patients
undergoing PR a sample of 40ml peritoneal lavage fluid was taken after
laparotomy prior to resection (n=39) and after PR prior to abdominal
closure (n=39). A real-time RT-PCR assay (TagMan, ABI Prism 7700) was
developed for the detection of EpCAM mRNA. Beta-glucuronidase (GUS)
was used as the control gene. To discriminate between EpCAM-positive
and negative samples a cut-off strategy was used. Median postoperative
follow-up was 24.0 months (range: 0.7-41.3).



192 Friday, 19 November 2010

Results: After dichotomization, preoperative blood was EpCAM-positivity
(+) in 10/40 (25%) patients versus 27 (65%) patients in postoperative blood
(p <0.0001). EpCAM(+) in blood was seen at POD1, POD7 and after
6 weeks in 10 (28.6%), 9 (23.1%) and 8 (23.5%) patients respectively.
Preoperative peritoneal lavage fluid was EpCAM(+) in 4 (10.3%) versus 21
(53.8%) patients postoperatively (p <0.0001).

At none of the time-points, an association was found between EpCAM
positivity in blood and/or peritoneal cavity and cancer-specific and disease-
free survival. Also, no significant associations were found between
clinicopathological variables and perioperative EpCAM positivity.
Conclusion: Despite a significant increase in tumor cell counts quantified
with real-time RT-PCR for EpCAM, the detection of perioperative tumor
cell dissemination does not seem to be associated with worse prognosis
in PDAC.

[NCT00495924]
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Bcl-2 family protein expression in navitoclax-treated patients (pts)
with lymphoid malignancies

B. Chyla', M. Smith?, S. Tahir?, W. Wilson®, O. O’Connor*,
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Institute, NIH, Bethesda, USA; *New York University, Langone Medical
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USA; 8 Memorial Sloan-Kettering Cancer Center, nla, New York, USA;
7 Abbott Laboratories, Oncology, Abbott Park IL, USA

Background: Navitoclax is a novel BH3 mimetic that binds with high affinity
and inhibits antiapoptotic Bcl-2 family proteins. Navitoclax displays potent
preclinical mechanism-based toxicity against CLL & lymphoma cell lines.
These cell lines were used to generate a sensitivity and resistance profile
based on Bcl-2 family protein expression. The aim of this study was to
determine if this profile could act as a predictor of pt response to navitoclax.
Methods: Navitoclax activity was assessed in an ongoing phase 1 study in
pts with lymphoid malignancies. Leukemia and lymphoma cell lines were
used to develop and validate the expression of Bcl-2, Bcl-x , BIM & Mcl-1
proteins in cellular sub-populations by flow cytometry. Intensities of directly-
labeled antibodies were quantified for absolute values by molecules of
equivalent soluble fluorophore beads or an equivalent. The Bcl-2 family
member expression was assessed in bone marrow derived lymphoma cells
identified by cell surface markers using flow cytometry and in archived
lymph node biopsies by immunohistochemistry.

Results: Bcl-2 & Mcl-1 protein expressions were compared in 16 pts who
had both lymph node & bone marrow samples. The levels of Bcl-2 detected
by either technique were in concordance, or, were similar (i.e., moderate
rather than strong), in 93% of the cases. Mcl-1 levels were lower in the
bone marrow, demonstrating greater variability between the measurements
with concordance and similarity in only 62% of pts. The flow cytometry
assay allowed comparison of Mcl-1 protein levels obtained from pt bone
marrow samples and leukemic cell lines; no pts had Mcl-1 levels equivalent
to the Mcl-1 levels observed in the resistant cell lines. In contrast, there
were correlations between the Mcl-1 levels in the lymph node biopsies
and median progression-free-survival (moderate [n=10] 46 d, weak [n = 5]
424 d, negative [n = 2], not reached; [p < 0.008]).

Conclusions: A flow cytometry assay was developed to analyze the Bcl-2
family in bone marrow samples and to compare the results obtained to
immunohistochemistry analysis of lymph node biopsies. Mcl-1 levels in
the lymph nodes were predictive of progression-free-survival with higher
Mcl-1 associated with shorter progression-free-survival in this limited data
set. In contrast, the low levels of Mcl-1 observed in the pt bone marrow
samples did not demonstrate a similar resistance profile, perhaps indicating
differences in the tumor cells within the tissue compartments and/or the
sensitivities of the methods.

612 POSTER

A single FISH procedure for the detection of tumor cells: Bladder
cancer as model

A. Rivas', E. Landerer', V. Burzio?, S. Gatica®, C. Lopez®, L.O. Burzio®,
J. ViIIegas“. " Fundacién Ciencia para la Vida Facultad de Ciencias UNAB,
Cancer Lab, Santiago, Chile; 2Fundacion Ciencia para la Vida Facultad
de Ciencias UNAB Andes Biotechnologies S.A., Cancer Lab, Santiago,
Chile; *Fundacion Ciencia para la Vida, Cancer Lab, Santiago, Chile;
SFundacion Ciencia para la Vida Facultad de Ciencias UNAB Andes
Biotechnologies S.A. MIFAB Grupo BIOS, Cancer Lab, Santiago, Chile

Background: In the present research we developed a suspension FISH
(FISH-S) protocol for the identification of tumor cells based on the
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differential expression of a family of non-coding mitochondrial RNAs
(ncmtRNA) which comprises sense (S-ncmtRNA) and antisense (As-
ncmtRNA) members. This protocol will be suitable for the detection of
tumoral circulating cells as well as descamative cancer cells in urine.
Material and Methods: Double FISH-S was performed in a dozen different
cancer cell lines and PHA-stimulated lymphocytes as normal proliferating
cells, using ODN probes specific for each one of the ncmtRNAs; the
Sense ncmtRNA was identified using a probe labeled with Alexa Fluor
488 (green), and the antisense ncmtRNA with a Texas Red labeled probe.
The cells were permeabilized and hybridization was performed adding
both probes to the cell suspension and incubated for 15 min at room
temperature. A stringency wash of 10 minutes was carried out to eliminate
non specific hybridization. The same protocol was performed using voided
urine obtained from patients at the Urology Unit of the Hospital Barros Luco
Trudeau.

Results: Tumor cell lines of different origins, such as leukemia, melanoma,
prostate, bladder, lung, kidney, lymphoma, breast and cervix were easily
identified by the FISH-S protocol. Tumor cells showed expression only
of the S-ncmtRNA (green). In contrast, normal proliferating cells showed
signal with both probes (red and green), indicating a good specificity. The
challenge of using voided urine from bladder cancer patients showed that
this protocol specifically detected exfoliated tumor cells, indicating that we
posess a new and highly versatile cancer diagnostic method.
Conclusions: We developed a short and versatile FISH-S protocol, which
can identify a normal or tumor status at the single cell level. The approach,
based on the detection of the differential expression of these new cancer
biomarkers, can be used for non-invasive detection of circulating or
exfoliated tumor cells of bladder and prostate cancer.

FONDECYT N° 1085210, MIFAB P77-09F, CONICYT PFB16, DI-UNAB
DI-34-09/R, DI-31-09/R.
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Development of monoclonal antibodies recognizing the active
conformation of epidermal growth factor receptor and application for
activation-specific measurement in ELISA

K. Omi', N. Ise", K. Goishi'. "Fujirebio Inc, Fundamental Research
Dept., Tokyo, Japan

Background: Epidermal growth factor receptor (EGFR) is an important
target of anticancer agents, and new anti-EGFR inhibitors and monoclonal
antibodies (mAbs) targeting activated EGFR are of continued interest in
drug development. We have successfully developed novel mAbs which
specifically recognize the active state of EGFR. Our antibodies recognize
the epitopes which are exposed through the conformational change
induced by ligand-binding but not affected by the subsequent auto-
phosphorylation event. Although the phosphorylation state of EGFR is
regarded as a surrogate indicator of activated EGFR, phosphorylation
merely represents one aspect of EGFR activation. Moreover, since
phosphates of phospho-EGFR are highly sensitive to cellular phosphatase
during experiments, and EGFR can be phosphorylated via the crosstalk
with another kinase without ligand stimulation, use of anti-phospho-EGFR
antibodies may not always be the reliable way to detect and quantify
activated EGFR. Precise evaluation of activated EGFR using our mAbs
would be valuable for drug discovery research and diagnostic applications.
Material and Methods: Mice were immunized with recombinant antigen
representing the cytoplasmic domain of EGFR harboring kinase activity.
The reactivity of the established mAbs was determined by immunoprecip-
itation and immunofluorescence. The activated EGFR-specific mAbs were
used to establish ELISA. Quantitative measurement of activated EGFR by
ELISA was evaluated using lysates prepared from breast and lung cancer
cells with or without 100 ng/ml EGF treatment. The lysate of lung cancer
cells harboring constitutive active mutation (exon 19 deletion) were also
used.

Results: The reactivity and specificity of our mAbs against activated
EGFR was confirmed by immunoprecipitation and immunofluorescence.
The activated EGFR-specific mAbs immobilized on a plate were found
to be able to capture the activated EGFR in cell lysates, indicating that
our mAbs are applicable to an ELISA format. We found that our mAbs
specifically reacted to the lysates of EGF treated cells and lung cancer
cells with constitutive active mutation, while the other mAbs against EGFR
reacted to the lysates with or without EGF treatment. We could measure
the degree of EGFR activation by EGF stimulation regardless of basal
phosphorylation level.

Conclusions: Precise evaluation of activated EGFR was accomplished
using the ELISA. The ELISA allows us to measure the quantity of ligand-
stimulated EGFR, which are not affected by basal phosphorylation level
from crosstalk interaction. Our novel mAbs and ELISA may become novel
research and diagnostic tools for detection and measurement of the
activated EGFR in various cells and tissues.



