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T cell responses in cancer patients after vaccination with a cryptic
hTERT peptide (Vx-001)

E.-K. Vetsika1, D. Aggouraki1, G. Konsolakis1, E. Bolonaki2, D. Mavroudis3,
K. Kosmatopoulos4, V. Georgoulias3. 1Laboratory of Cancer Biology,
Medical School, University of Crete, Heraklion, Crete, Greece; 2Department
of Transfusion Medicine, University General Hospital of Heraklion, Crete,
Greece; 3Department of Medical Oncology, University General Hospital
of Heraklion, Crete, Greece; 4Vaxon Biotech, Genopole, Evry, France

Background: The human telomerase reverse transcriptase (hTERT) is
highly expressed in most human malignancies and correlates with poor
prognosis. A major problem of tumour vaccination is the tolerance to
tumour antigens that is directed against their “dominant” (high affinity for
HLA) rather than their “cryptic” (low affinity for HLA) peptides. Therefore,
“cryptic” peptides can be good candidates for the activation of an anti-
tumour immune response. TERT572Y is an HLA-A*0201-restricted cryptic
peptide derived from hTERT, where a tyrosine has substituted in P1 in order
to increase affinity to HLA. TERT572Y has been shown to induce tumour
immunity in HLA-A*0201 transgenic mice. The purpose of this study was to
assess the specific-T cell immune response in HLA-A*0201 patients with
advanced cancer vaccinated with the TERT572Y peptide.
Methods: 100 patients with various types of cancer were enrolled and
were vaccinated subcutaneously twice with the optimized TERT572Y
peptide followed by four vaccinations with the native TERT572 peptide at
three week intervals. Patients who completed the six-vaccination schedule
and maintained disease stability received booster doses with the native
peptide every three months. Separated peripheral blood mononuclear cells,
from the patients collected after the 2nd and 6th vaccination and before
each boost, were screened for reactivity to the TERT572Y and TERT572
peptides using an IFN-gamma ELISpot assay. Also, peptide-specific CD8+
T cells were identified by IFN-gamma staining using flow cytometry.
Cytotoxic T lymphocyte activity after peptide-specific stimulations was
assessed by analysis of perforin by ELISpot assay.
Results: Seventy-two (72%) of the hundred patients were evaluated for
post 2nd vaccination immune response, while thirty-seven (37%) patients
were assessed for immune response after the six vaccinations. CD8+
T cell responses were detected in forty-eight patients (67%) out of seventy-
two after the 2nd vaccination and thirty-three (89%) out of thirty-seven
after the 6th vaccination, as revealed by IFN-gamma ELISpot assay and
flow cytometry. Prolonged vaccination maintained the number of peptide-
specific CD8+ T cells in the majority of patients. In addition, it was
demonstrated that the specific-CD8+ T cells displayed cytotoxic activities
following peptide stimulation by producing perforin.
Conclusions: The cryptic hTERT572Y peptide vaccine can induce
TERT572-specific CD8+ T cell immune responses in the majority of
vaccinated cancer patients.
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Identification of proteins associated with cisplatin resistance in
ovarian cancer by two proteomic approaches

M.P. Vitale1, A. Roveri2, M. Zaccarin3, E. Serain4, M.P. Rigobello4,
A. Bindoli4, C. Marzano4, V. Gandin4, F. Ursini4, M. Gion1. 1Association
ABO for the Application of Biotechnologies in Oncology c/o Centre for the
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Venice, Italy; 2Department of Biological Chemistry, Padova University,
Italy; 3IOV IRCCS Busonera Hospital, Italy; 4Padova University, Italy

Background: Cisplatin is an effective antitumor agent for the treatment
of several solid tumors including human ovarian carcinoma. However, the
development of cisplatin resistance represents a serious clinical problem;
therefore a great deal of investigation has concerned the mechanisms by
which tumor cells become resistant to this chemotherapeutic agent. 2008
and C13 cells are human ovarian carcinoma cells sensitive and resistant
to cisplatin, respectively. The resistant subline, isolated after prolonged
exposure to low drug doses, is approximately 20-fold more resistant to
cisplatin.
In the present study we investigate the protein profiles of both cell lines,
searching for differentially expressed proteins as possible molecular bio-
markers of resistance to the drug.
Methods: We use two proteomic approaches: two-dimensional liquid
chromatography (2D LC) and two-dimensional electrophoresis (2D EF).
2D LC is performed on PF-2D platform (Beckman Coulter®) where protein
separation takes place on a chromatofocusing column, followed by a
reverse phase C18 column.
Absorbance signal, monitoring the second chromatographic step is
analyzed to generate the differential protein pattern by a specific software
(Delta VueTM). Selected chromatographic peaks (containing proteins over-

or under-expressed in cisplatin resistant cells with respect to cisplatin sen-
sitive ones) are further analyzed for protein identification by matrix-assisted
laser desorption/ionisation mass spectrometry (MALDI-MS).
Results: About eighty chromatographic peaks generated from 2D LC show
a differential expression consisting in at least 100% variation between the
two cell lines, and 85% of peaks were successfully identified by MALDI-MS
analysis.
2D EF was applied to compare the results obtained with the for-
mer technology. Among differentially expressed proteins we identified:
Glyceraldehyde-3-phosphate dehydrogenase, phosphoglycerate kinase1,
enolase1, HSP27, and ATP-syntase which are under-expressed in C13,
cisplatin resistant cells.
Conclusions: Complete differential expression profile could be useful
to identify down-/up-regulated pathways in cisplatin resistant cells and,
hopefully, some of related proteins could be further investigated as
candidates to predict/monitor response to cisplatin treatment in serum and
tumor tissue.
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EGFR, K-RAS and HER2 mutations as predictive factors for gefitinib
sensitivity in non-small cell lung cancer (NSCLC)

A. Voutsina, A. Kalikaki, Y. Ampatziadis-Michailidis, J. Souglakos,
A. Koytsopoylos, M. Trypaki, A. Pallis, S. Stathopoylos, D. Mavroudis,
V. Georgoulias. University of Crete, Heraklion, Greece

Background: In non-small cell lung cancer (NSCLC), somatic mutations
in the EGFR kinase domain correlate with sensitivity to tyrosine kinase
inhibitors while KRAS and HER2 mutations are considered to cause
resistance to these agents. We sought to examine the correlation between
EGFR, KRAS and HER2 mutational status and clinical outcome in NSCLC
patients treated with gefitinib.
Methods: Formalin-fixed tissue samples from 60 patients with advanced
NSCLC treated with gefitinib were microdissected and DNA was extracted
from tumor cells. EGFR, KRAS and HER2 mutation analysis was performed
by PCR amplification and sequencing of EGFR exons 18−21, KRAS exon 2
and HER2 exon 20.
Results: Sixty tumor samples were successfully analyzed for EGFR and
KRAS and 47 for HER2 mutations. Twenty-four patients (40%) harbored
EGFR mutations, 12 (20%) KRAS and 4 (8.3%) HER2. There was
a statistically significant association between the presence of EGFR
mutations and disease control rate (DCR; partial response [PR] or stable
disease [SD]) [DCR 79.2% in mt(+) vs 52.8% in mt(−), p = 0.038] and overall
survival (OS) [88 wks in mt(+) vs 48 wks in mt(−), p = 0.049]. Among the
12 patients with KRAS mutations, 2 developed progressive disease (PD),
9 stable disease and one partial response with gefitinib [response rate
8.3% in mt(+) vs 10.4% in mt(−), p = 0.83]. Two patients carried EGFR
and KRAS mutations concomitantly. No significant association was found
between overall survival and KRAS mutations [OS 88 weeks in mt(+) vs
52 in mt(−), p = 0.554]. Among the 4 patients with HER2 mutations, none
responded to gefitinib. Three patients with concomitant EGFR and HER2
point mutations had stable disease and 1 patient with an insertion mutation
developed progressive disease. The overall survival was 13 weeks in mt(+)
vs 64 in mt(−) patients (p = 0.022).
Conclusions: Our data support that EGFR mutations confer sensitivity to
gefitinib treatment as already reported. KRAS and HER2 mutations per se
could not confer resistance to gefitinib. However, given the small number of
cases and the retrospective nature of this study, these observations should
be interpreted with caution.
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Validation of a panel of serological biomarkers of angiogenesis for
use in early clinical trials

T. Ward, O. Denenny, K. Brookes, A. Backen, J. Cummings, S. St George
Smith, G. Jayson. Paterson Institute, University of Manchester, United
Kingdom

Background: Assays that report tumour neo-vasculature are essential for
the development of novel drugs that target angiogenesis. Non-invasive
imaging modalities are often used in clinical trials to assess vascular
permeability and where serial biopsies are available, immuno-histochemical
measurements of endothelial cell markers (CD31, CD34, CD105) are
performed. Many molecules measured in serum have reported to have
potential clinical utility as pharmacodynamic biomarkers of angiogenesis,
not least because of the relative ease of collecting bloods both pre-
and serially post-therapy. Two classes of molecules have been studied;
angiogenic factors and molecules released from neo-vasculature either
naturally during of angiogenesis and change as result of therapeutic
intervention. The lead candidate biomarkers of angiogenesis are the
VEGF family of cytokines but VEGF does not act alone in stimulating
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angiogenesis and combinations of serological biomarkers are more likely
to be informative.
Methods: Using ELISA technology, we have developed a panel of
biomarkers, measured using GCLP, whose signature could act as a
surrogate clinical endpoint to evaluate of anti-angiogenesis therapy
considered alongside imaging data. A comprehensive panel of biomarkers
will be used in trials of anti-angiogenic drugs including VEGF A,C,D,
Placental Growth Factor, sKDR, FGF2, HGF, Ang 1/2, Tie 2, IL-8, SDF-1
and PDGF-B.
Results: Within the framework of the current EU legislation regarding the
validation of assays used in clinical trials, we have undertaken a program
of ‘fit for purpose, fast track’ method validation of these biomarkers as
singleplex ELISAs. Whilst many commercial kits are available, additional
validation issues include generation of external quality control samples,
assay performance within clinically relevant matrix (parallelism and dilution
linearity). In addition, stability of analytes under various storage and
transport conditions has been addressed.
Conclusions: This ‘fast track’ approach is part of a wider serum
biomarker analysis strategy which encompasses a comprehensive sample
processing, tracking and analysis system, fully audited by our Quality
Assurance team within a specialised GCLP laboratory. To discern drug-
induced change confidently, pilot clinical studies involve a number of pre-
dose baseline measurements essential in order to calculate signal to noise.
Multiplex technology will reduce blood volumes for these large numbers of
biomarkers if GCLP validation can be achieved.
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Proteomic patterns in blood of ovarian cancer patients

W. Wegdam, P.D. Moerland, M.R. Buist, E. Ver Loren van Themaat,
B. Blijlevens, F.J.W. ten Kate, H.J.C. Hoefsloot2, D.G. Richel, C.G. de
Koster, J.M.F.G. Aerts. 1Academic Medical Center, Amsterdam, The
Netherlands; 2University of Amsterdam, The Netherlands

Background: Despite extensive therapy the 5-year survival rate of
advanced ovarian carcinoma remains poor. Mass spectrometry can be
used to discover new proteins associated with ovarian cancer. Recent
studies have indicated that there are still many unresolved problems
involving this technique. Our aim is to solve some of these problems and to
develop a specific protein profile in serum of patients with ovarian cancer.
Methods: For our pilot study 14 patients with newly diagnosed ovarian
adenocarcinoma and 14 patients with benign gynecological diseases were
included. Blood was collected using a strict protocol whereby samples are
frozen and stored at −80ºC immediately after collection. The samples were
processed on the CM10 and Q10 ProteinChip array using the SELDI-TOF.
Pre-processing was done comparing the method implemented in the
Ciphergen software to an adapted version of the Cromwell package. After
which we assessed the quality of the spectra using various clustering
methods. Classification was done using 5 different methods including three,
SVM, naiveBayes, DLDA and PCDA, to reliably identify the two sample
classes. The classifiers were validated with repeated random sampling
methodology.
Results: The different hierarchical clustering methods and subsequent
bootstrapping revealed that we could identify potential outliers and that
the quality of the remaining spectra was good. On average, 5 peaks are
differentially expressed between the two groups with a false discovery rate
<0.05. The class prediction obtained from the 5 different classification
methods on a 1000 random test sets has a mean error rate of 18%
(95%CI 0−50%). Although the Cromwell pre-processing method gave a
better estimation of the true m/z values compared to the pre-processing
done with the Ciphergen software the classification results are similar.
Conclusions: These results indicate that it is possible to separate patients
from controls with proteomic data and a variety of pre-processing and
classification methods.
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Serum insulin-like growth factor-I and insulin-like growth factor
binding protein-3 are not useful markers of prostate cancer

M. Zancan1, R. Dittadi2, V. Scattoni3, A. Fandella4, P. Del Bianco5,
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Unit Istituto Oncologico Veneto, IRCCSS, Padova, Italy; 6Centre for the
Study of Biological Markers of malignancy-consortium Istituto Oncologico
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Background: Prostate cancer (PCA) is the most common cancer in men in
Western countries, with a significant increasing incidence. Although PSA
is a well known biomarker for prostate cancer, its diagnostic specificity
in detecting PCA from other benign prostate diseases such as benign
prostatic hyperplasia (BPH), is still debated. Several studies reported that
PCA patients present high levels of IGF-I and IGFBP-3.
The aim of the present study was to assess if the value of these biomarkers
in combination with PSA (Total or Free/Total ratio) could improve humoral
diagnostic performance in patients with PCA.
Methods: Two hundred eighty patients were included in the study. The
patients were enrolled by three General Hospitals (Venezia, Milan and
Treviso), between March 1996 and October 1999. 177 patients were
diagnosed with BPH (mean age 67 years; range 44−88 years) and
103 diagnosed with PCA (mean age 67 years; range 44−88 years)
according to clinical and pathological criteria. IGF-I and IGFBP-3 were
measured employing two commercially available immunoassays; RIA
(Biosource/Medgenix) and IRMA (DSL, Inc, Webster, Texas) respectively.
Total and Free PSA were measured using an automated instrument
(ADVIA-Centaur, Bayer). Statistical analyses were conducted using a
commercial available software.
Results: PCA patients had significantly higher Free and Total PSA values
than BPH patients (p� 0.0001) and significantly lower Free PSA/Total PSA
ratio levels. In the present study we found a significant high positive
correlation between IGF-1 and IGFBP-3 (r = 0.72, p < 0.0001), but the
serum concentration of IGF-I and IGFBP-3 did not significantly differ
between patients with PCA and BPH neither considering their absolute
levels or their ratio (p = 0.5952). Free and Total PSA levels did not correlate
with IGF-1 and IGFBP-3 levels, neither in PCA patients nor in BPH
patients. Receivers Operating Curve (ROC) analysis matching PSA (total
or free/total ratio) with IGF-1 or IGFBP-3 did not show any significant
advantages, when compared to the use of PSA (Total or Free/Total ratio)
alone.
Conclusions: The present study, according to other reports, did not
confirm the usefulness of IGF-1 and IGF binding protein-3, in prostate
cancer. Total PSA or Free PSA//Total PSA is until now the most reliable
humoral tool in the diagnosis of prostate cancer.




