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EXPRESSION OF CANCER TESTISANTIGENSIN HUMAN BRCA-ASSOCIATED
BREAST CANCERS- POTENTIAL TARGETSFOR IMMUNOPREVENTION?

Sylvia Adants Luba Greedér Elsa Reich Sandra DemartaAchim Jungbluth

INYU Cancer Institute, New York, NY

?Ludwig Institute for Cancer Research, New York atridrial Sloan-Kettering Cancer Center,
New York, NY

Introduction: Novel breast cancer risk-reducing strategiesrfdividuals with germline
mutations of the BRCA1 and/or BRCAZ2 genes are utgemeded. Identification of antigenic
targets which are expressed in early cancersturosinvasive, but absent in normal breast
epithelium of these high-risk individuals could yiae the basis for the development of effective
immunoprohylactic strategies. Cancer Testes (Cligans are ideal vaccine targets due to their
known immunogenicity and tumor-associated expresgaitern. The objective of this study is
therefore to examine the expression pattern of @ifgens in BRCA-associated breast cancers.

Methods. Archived breast cancer tissues (n=26) as well@phologically normal breast
tissues (n=7) from women carrying deleterious BRC#&nd/or 2 mutations were obtained for
antigen expression analysis by immunohistochemigixpression of the following CT antigens
was examined: MAGE-A1, MAGE-A3, MAGE-A4, MAGE-C1.CTNY-ESO-1, MAGE-
C2/CT10 and GAGE.

Results: CT antigens were expressed in 61.5% (16/26) of BR€sociated in situ and invasive
cancers. 13/26 (50%) tumors expressed 2 or moranfiens. CT antigen expression was more
frequent in cancers from BRCA1 than BRCA2 mutatarriers (69% and 54%, respectively).
Poorly differentiated and/or hormone receptor nggatimors expressed CT antigens more
frequently (69% versus 50% for hormone receptoatieg and positive tumors, respectively and
65% versus 50% for poorly and well to moderateffedentiated cancers, respectively). None of
the CT antigens were expressed in adjacent oralatgral normal breast epithelium.

Conclusions: We report a high CT antigen expression rate in BRGsociated breast cancer as
well as the lack of expression in benign breastugsof carriers, identifying CT antigens as ideal
vaccine targets for breast cancer prevention isglmgh-risk individuals.

2010 Annual Meeting; Washington, D.C., October 2-4, 2010
International Society for Biological Therapy of Cancer (iSBTc; now known as the Society for Inmunotherapy of Cancer; SITC)



Late-Breaking Abstracts

-161-

ASSOCIATION OF CTLA-4 GENE POLYMORPHISMSWITH SURVIVAL IN
MELANOMA PATIENTSTREATED WITH INTERFERON

Elizabeth I. Buchbindér, Wei Wang, David J. PanKef, Michael B. Atkind?, Henry B. Koofi
'Hematology/Oncology, Beth Isreal Deaconess Medigaiter, Boston, MA

’Harvard Medical School, Boston, MA

3Medical Oncology Cutaneous Malignancy Program, Ca&stern Reserve University,
Cleveland, OH

In patients with melanoma who have a high riskeaiurrence and no evidence of residual
disease interferon alpha (IFdY-has been shown to improve both disease freeval{®FS) and
overall survival (OS). However, there is significaoxicity associated with IFN-therapy. A
relationship between OS and interferon inducediautmnity has previously been
demonstrated. Thus the ability to predict whichgras would be more likely to have interferon
induced autoimmunity would be very valuable. CTLAs4 protein involved in blocking T-cell
activation and thus limiting immune response. Défé polymorphisms within the CTLA-4 gene
have been associated with autoimmune diseaseslinglGraves disease, type 1 diabetes, and
others. Patients with a +49GG polymorphism haveedesed expression of CTLA-4 and
improved T-cell responsiveness. Conversely thoserda with +49AA have higher expression
of CTLA-4. Peripheral blood mononuclear cells (PB8j@ere isolated from 308 melanoma
patients, DNA was extracted and PCR was performedentify CTLA-4 polymorphisms. When
all patients were analyzed regardless of stageeatrhent there was no statistically significant
difference in progression free survival or ovesaitvival. Of the patients with stage llb, lic, and
lll disease 77 were treated with interferon, theasnder were observed or received
biochemotherapy. In the interferon treated grows¢hpatients with the +49AA polymorphism
had a trend towards improved overall survival (@80 median OS for +49AA and +49AG
groups have not been reached, median OS for +49G@ gs 149 months with a 95% CI of [56,
149] months). However, there was no significanfedénce in DFS between the different
polymorphisms observed (p=0.15, median DFS for +48A\139 months with a 95% CI of [77,
-] months, for +49AG groups is 43 months with a 96%ef [27, 187] months, and for +49GG
group is 88 months with a 95% CI of [10, 138] ma&)tiThis analysis showed that the CTLA-4
genotype, which correlates with higher levels o834 expression, may be useful as a
predictor for response to interferon.
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USING TIMING TO SYNCHRONISE IMMUNOTHERAPY THROUGH
MICROMANIPULATION OF THE UNDERLYING TUMOR IMMUNE RESPONSE:
FROM COLEY TO ROSENBERG, LOTZE, ALLISON, WOLCHOK AND BEYOND!
Brendon J. CoventfyMartin L. Ashdown, Svetomir N. Markovit

'Surgery and Immunology, University of Adelaide, laide, SA, Australia

“Medicine, University of Melbourne, Melbourne, VAListralia

3Medical Oncology, Mayo Clinic, Rochester, MN

Introduction: Immunotherapy studies in advanced cancers appaaoiv that the immune
response can be driven in either an ‘effectorregtlatory’ direction or a ‘mixture’ of these,
leading to the heterogeneous clinical responses FERPD) seen. Using CRP as a marker, we
have shown that a repeating cyclical, dependeqtiesgial, orchestrated, homeostatic
physiologic process appears to be occurring in nifasot all, cancer patients, most likely as a
result of chronic antigenic stimulation. The cotrming of immunotherapy or chemotherapy
with this ‘immune cycle’ appears to be associaté&tl etter cancer control and improved
clinical outcomes.

We are concerned that the timing of therapy wipeet to the underlying tumor immune
response fluctuations is the principal determimdr@fficacy in cancer treatment. The
observations and model may also extend to othenahinflammatory states to determine
therapeutic efficacy.

Methods: Using serial CRP measurements in late-stage caatients, we have recently been
able to expose sequential and time dependentatsmils in the inflammatory/ immune response
that may represent a homeostatic, repeating orceygrocess of tumour immune
responsiveness then tolerance. The periodicithiege cycles appears to be reproducible at
approximately 6-7 days.

By serially measuring CRP around the time of vaaitom or chemotherapy, the position on the
underlying immune curve can be established. Timwil respect to this cycle appears to be
critical to modulating the immune system with eadkrvention, and pivotal to the clinical
efficacy of therapy (1,2).

Results: Using these methods, we have been able to cardlattiming of vaccination/
chemotherapy with the induction of clinical respemdnduction of complete responses, stable
disease, slowed growth even with persistent mdiaslisease, appears possible using these
principles, thereby improving overall survival.

Conclusions: The historical ‘random successes’ seen with vas;inytokines and receptor
directed monoclonal antibodies may be due to flogiuitous accidental interference with the
underlying persistent, homeostatically regulatedduimmune kinetics by their ‘random’
untimed administration. By accurately and apprdplyasynchronizing therapy to each patient’s
immune system’s periodic oscillations - immune eyclve predict that the current low random
immunotherapy successes seen to date, can be nmmderadictable by accurately timing
therapy better, and will achieve greater clinidéitacy.
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TLR8 AGONIST AND DOXIL CHEMOTHERAPY POTENTLY ACTIVATE HUMAN
ANTITUMOR IMMUNE RESPONSE INA HUMAN IMMUNE SYSTEM MOUSE
MODEL

Andrea Facciaberfe Alexander Malykhifh, Chungyun Farly Gwen-ael Danet-Desnoyérs
Maura-Ann Matthew$ Gregory Dietsch Robert HershbefgGeorge Coukds

School of Medicine, Ovarian Cancer Research CefeNN, Philadelphia, PA

’School of Medicine, PENN, Philadelphia, PA

3V/entiRX, VentiRx Pharmaceuticals, Inc., San Di&b,

Because of differences between mouse and humannmsystems, many of the effects of
immunomodulatory drugs cannot be fully studiedyingeneic mouse models. We thus
generated a novel tumor-bearing mouse model withadmimmune system (HIS) to study
interactions between chemotherapy and immune mutmyltherapy. We tested the individual
effects and the interactions between doxorubicoirug which induces immunogenic tumor cell
death and activates antigen-presenting cells, axt2337, a novel small-molecule TLR8
agonist, which induces potent activation and typelarization of human myeloid DCs but
shows, reduced activity on murine leukocytes. NGd[BILRgamma knock out (NSG) mice
were inoculated with human CD34+ cord blood celternf HLA-A2+ human donors;
transplanted s.c. with human HLA-A2+ OVCARS ovar@ancer tumors; and treated with
pegylated liposomal doxorubicin (Doxil); VTX-2333t, the two agents in combination. NSG-
HIS mice exhibited a full human hematopoietic systancluding human monocytes,
macrophages and plasmacytoid and myeloid DCs dsawdl cell subsets. In NSG-HIS mice,
VTX-2337 induced dose-dependent activation of hu@Bi4+ and CD11c+ cells in vivo
within 6 hrs. Transient, dose-dependent up-regutadi human Thl cytokines but also 1L-10
was observed in the plasma of mice treated with \ZBR7, reaching peaks within 6 hrs and
subsiding within 24 hrs. Doxil alone also induceittnactivation of CD11c+ DCs in vivo and
mild up-regulation of Thl cytokines. The combinatmf two drugs induced potent activation of
CD11c+ DCs and monocytes, and markedly increasédcytokines but not IL-10. HLA-A2+
OVCARS5 tumors were successfully engrafted, exmigiinfiltration by human leukocytes.
VTX-2337 and Doxil treatment independently induéahor-infiltrating human leukocytes and
restricted growth of human ovarian tumor xenogriafig dose-dependent manner, while the
combination of the two drugs induced the highesgidiency of tumor-infiltrating human
leukocytes and potently restricted growth of ouatiamors. Combined activation of innate and
adaptive immunity by VTX-2337 and Doxil, as welhséization of tumor cells by Doxil to
adaptive and innate immune effector mechanismsaivie basis of the observed interactions
suppressing tumor growth. We conclude that the MB&provided a suitable tool to establish
potent interactions during TLR8 agonist and Dokiemotherapy combination, and the results
warrant clinical testing.
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DYSFUNCTIONAL TUMOR ANTIGEN-SPECIFIC CD8+ T CELLSUPREGULATE
Tim-3AND PD-1IN MELANOMA PATIENTS

Julien Fourcad& Zhaojun Suh Mourad BenallaodaPhilippe Guillaum& Immanuel
Lueschef, Cindy Sandér John Kirkwood, Vijay Kuchrod, Hassane M. Zarotir
Medicine and Immunology, University of Pittsburgittsburgh, PA

%L udwig Institute for Cancer Research, Epalingesit&sand

3Center for Neurologic Diseases, Harvard Medical &dhBoston, MA

In patients with advanced melanoma, we have prsiyahown that the cancer-germline antigen
NY-ESO-1 stimulates spontaneous NY-ESO-1-speciD8€T cells that upregulate PD-1
expression. We also observed that PD-1 regulate&€8®-1-specific CD8+ T cell expansion
upon chronic antigen stimulation. In the preseatigt we show that a fraction of PD-1+ NY-
ESO-1-specific CD8+ T cells in patients with adweshenelanoma upregulates Tim-3 expression
and that Tim-3+PD-1+ NY-ESO-1-specific CD8+ T celle more dysfunctional than Tim-3-
PD-1+ and Tim-3-PD-1- NY-ESO-1-specific CD8+ T selproducing less IFN; TNF and IL-

2. Tim-3/Tim-3L blockade enhanced cytokine produtty NY-ESO-1-specific CD8+ T cells
upon short ex vivo stimulation with cognate peptitheis enhancing their functional capacity. In
addition, Tim-3/Tim-3L blockade enhanced cytokimequction and proliferation of NY-ESO-1-
specific CD8+ T cells upon prolonged antigen statioh and acted in synergy with PD-1/PD-
L1 blockade. Collectively, our findings support thee of Tim-3/Tim3-L blockade together with
PD-1/PD-L1 blockade to reverse tumor-induced T eefiaustion/dysfunction in patients with
advanced melanoma.
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HELIOSPOSITIVE THYMIC-DERIVED REGULATORY T CELLSCONTINUE TO
DOMINATE IN PBMC OF PATIENTSFOLLOWING COMBINATION
IMMUNOTHERAPY WITH NONMYELOABLATIVE CHEMOTHERAPY, ADOPTIVE
TRANSFER AND VACCINATION

Christopher PaustidnJames A. ThompsonDaniel Haley, Tarsem L. Moudgt, Shawn M.
Jenseh Christian H. PoehlefnHong-Ming Hd, Edwin B. Walket, Natalie SacKs Kristen
Hegé, Brendan Curlj Walter J. Urb§ Bernard A. FoX

'Earle A. Chiles Research Institute, Providence @aenter, Portland, OR

’Cell Genesys Inc, South San Francisco, CA

Clinical trials therapeutic tumor vaccines haveagatly failed to provide evidence of efficacy.
Preclinical tumor models suggest that vaccinationnd) homeostasis-driven proliferation
improves therapeutic efficacy. On this basis weehaitiated phase I/l clinical trials, where
patients receive nonmyeloablative chemotherapyaaiogptive transfer of PBMC prior to
vaccination. We hypothesized that this strategyced regulatory T cells (Treg) and improves
the immune response to vaccination. However, aisadfBMC over time document rapid
recovery of Treg cells. Recently, Helios was regito be a marker of natural thymic-derived
Treg. Here we asked whether the Treg populaticstsdévelop following nonmyeloablative
chemotherapy are natural or peripherally-inducezyTPBMC from pre-treatment or week 11
aphereses were analyzed for CD3, CD4, CD25, Fa®BI®s, ICOS and Ki67. Preliminary
results suggest there was no change in the freguer€D25+/FoxP3+/Helios+ T cells pre/post
treatment. However, the ratio of ICOS+/ICOS- celtgeased in the Helios+ Treg compartment
post-treatment in all patients analyzed to daterédd studies are extending the phenotypic
analyses of Treg in these patients.
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ARTIFICIAL ANTIGEN PRESENTING CELLSENHANCE THE PRODUCTION OF
TUMOR-INFILTRATING LYMPHOCYTESFOR ADOPTIVE CELL THERAPY
Kevin M. FriedmanSteven A. Feldman, Steven A. Rosenberg, MarkUgll&y

Surgery Branch, National Cancer Institute, BetheddB

Adoptive T cell therapy (ACT) is an effective segy to treat patients with advanced melanoma.
A unique tumor-infiltrating lymphocyte (TIL) cultarfor ACT is generated from a resected
tumor sample for each patient. However, a portidZ0%) of patient samples do not generate a
TIL suitable for use in therapy. We examined the ofsartificial antigen presenting cells (aAPC)
comprised of K562 cells engineered to express 411881 CD64 (the high affinity FCR) to
improve TIL generation from resected melanoma tiemdumors with a low frequency of
infiltrating lymphocytes (average of 21% TIL) weselected for analysis. TIL cultures were
successfully generated from 10 of 33 samples (30f#h)conventional methods and 26 of 33
samples (79%) with the addition of aAPCs (p2=0.000fL generated with aAPCs maintained

in vitro anti-tumor recognition and contained aHgagfrequency of CD8 T cells compared to TIL
generated in the absence of aAPCs. The additiaABfCs to tumor cultures would permit
treatment of patients that would not be possiblh wonventional methods and improve the
speed of TIL generation from productive tumor biepsThe subsequent expansion of TIL to
large numbers for patient infusion also presergssta and regulatory hurdles. Current
technology uses a rapid expansion protocol (RE®R)rdquires 1E10 irradiated peripheral blood
mononuclear “feeder” cells for each patient treatin@/e investigated the use of the aAPC to
substitute for feeder cells in a REP. aAPCs loasi#id OKT3 (anti-CD3) alone were inferior to
feeder cells, but aAPC and CD4 feeder cells weifecgnt to mediate potent expansion. When
optimized for clinical use, aAPCs reduced the nunatbéeeder cells required for TIL expansion
by 75 percent. In the presence of aAPCs, 50:1 adtieeder cells to TIL was needed as opposed
to the conventional 200-fold excess feeder celesE data provide a foundation to conduct a
clinical trial examining efficacy, toxicity, andéhimmunological parameters of patients treated
with TIL generated and expanded in the presenengineered K562 aAPCs.
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A NOVEL STAT3INHIBITOR REVERSES TUMOR-ASSOCIATED
IMMUNOSUPPRESSION AND ENHANCES THE EFFICACY OF ADOPTIVE T CELL
THERAPY OF CANCER

Hiroaki Ikedd, Daisuke SugiyanfaDaisuke Muraoka® Naoko Imal, Naozumi Harad,
Yasuto Akiyam4, Akira Asar, Hiroshi Shikd?

'Department of Immuno-Gene Therapy, Mie UniversigdBate School of Medicine, Tsu,
Japan

“Department of Cancer Vaccine, Mie University Gragugchool of Medicine, Tsu, Japan
®Basic and Preclinical Research Department, Immuwoker, Inc., Tokyo, Japan
“Immunotherapy Division, Shizuoka Cancer Center &esenstitute, Sunto, Japan

®Drug Discovery Center, University of Shizuoka GraiguSchool of Pharmacology, Shizuoka,
Japan

It is becoming increasingly evident that an oncogémanscriptional factor STAT3 is a master
regulator of the tumor-associated immunosuppregsi@ninhibits effective immunotherapy of
cancer. Activated STAT3 in tumor cells and immuelscpromotes the production of immune-
suppressive cytokines (such as IL-6, IL-10, VGEH GiFp), restrains dendritic cell activation
and function, and increases the activity of immsoppressive cells such as myeloid-derived
suppressor cells (MDSCs) or regulatory T cells ¢Eje

Utilizing an adoptive T cell transfer therapy modath tumor specific TCR-transgenic mouse-
derived CD8+ T cells, we have found that the muttdtionality (assessed by the secretion of
IFNy and TNFe and the expression of degranulation marker CD16f7agansferred T cells is a
critical determinant of the successful tumor eration. However, tumor progression was found
to inhibit the induction of multifunctionality irdnsferred T cells via Tregs accumulation in
tumor site resulting in unsuccessful tumor eradecat

In this study, we examined if STAT3 inhibition byravel small-molecule inhibitor of STAT3
dimerization, STX0119 (Matsuno et al., ACS Med. @héett. 2010), reverses the
immunosuppression and enhances the efficacy ofta@op cell therapy. Administration of
STX-0119 to BALB/c mice harboring syngeneic fibnasana CMS5 markedly reduced the
frequency of MDSCs and Tregs at the tumor site. Rloation of STX-0119 with the adoptive
transfer of CD8+ T cells derived from TCR-transgemice that recognize a CMS5-expressing
tumor antigen inhibited tumor growth more effecijvihan each of monotherapy. These results
suggest that our novel STAT3 inhibitor effectivelyunters negative immune regulation, and is a
promising molecular adjuvant for immunotherapy afhcer.
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SYNERGISTIC ANTITUMOR EFFICACY OF AN INHIBITOR OF IDO1 AND
CYTOTOXIC AGENTSWHICH INDUCE IDO ACTIVITY

Holly K. Koblish Michael J. Hansbury, Kevin J. Bowman, JennifeKalley, Brian Wayland,
Eddy W. Yue, Andrew P. Combs, Peggy A. ScherlejaolS. Fridman

Incyte Corporation, Wilmington, DE

Multiple suppressive mechanisms exist in tumor ogavironments to limit the activity of
antitumor immune responses. Among these is tummiessed indoleamine-2,3-dioxygenase
(IDO1), which catalyzes the conversion of tryptapla kynurenine and other metabolites and
creates an environment unfavorable to the exparasidractivation of antitumor T cells. We
have previously described the discovery of noverbyyamidine inhibitors of IDO1 which
suppress tryptophan conversion in vitro and in vAithough these molecules inhibited the
growth of IDO1-expressing tumors as single ageméshypothesized that enhanced antitumor
activity would be seen with treatment in combinatwith cytotoxic agents due to the release of
antigens associated with tumor cell death. Synicgstivity was noted in two murine models
of colon cancer when doxorubicin was coadministeviégd an IDOL1 inhibitor. To establish the
mechanism of action of this synergy, we measuredldgree of tryptophan catabolism in treated
mice and determined that doxorubicin alone increédise levels of Kyn in mouse plasma.
Evaluation of other cytotoxic agents revealed fieateral agents, including cisplatin, oxaliplatin,
and gemcitabine, cause increased Kyn levels aierghe dose in wild type but not in IDO1-
deficient Balb/c mice. To determine if the induatiof IDO activity by cytotoxic agents would
predict enhanced antitumor activity in combinatath IDO1 inhibition, we tested several Kyn-
inducing agents in the CT26 colon cancer modelasdrved synergistic or additive activity for
all tested combinations. Alternatively, those cgiat agents which do not induce tryptophan
catabolism would not be expected to synergize aithDO1 inhibitor. Indeed, treatment with
dacarbazine, an agent that did not induce Kyn skt not provide any additional benefit to
B16 melanoma bearing mice receiving an IDO1 inbibiThese data suggest that evidence of
induction of tryptophan catabolism by a cytotoxgeat may predict enhanced antitumor activity
in combination with potent IDO1 inhibition.
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SAFETY AND PHARMACODYNAMIC RESULTS OF A PHASE I/l1A TRIAL WITH A
DIRECTLY INJECTABLE MESSENGER RNA-BASED VACCINE CV9103 ENCODING
4 DIFFERENT PROSTATE ANTIGENSIN PATIENTSWITH HORMONE-
REFRACTORY PROSTATE CANCER

Thomas LandemBirgit Scheel, Tina Homrighausen, Jochen Prdstjola Fotin-Mleczek,
Michael Reindl, Karl-Josef Kallen

CureVac GmbH, Tuebingen, Germany

CureVac, a privately held German biopharmaceutoaipany develops innovative and potent
immunotherapeutic agents based upon modified mR&iAguts proprietary RNActive®-
technology. Four different prostate-specific antgéPSA, PSMA, PSCA, STEAP-1) were
chosen to be included with the mRNA-based vacci8XD3 for the treatment of hormone-
refractory prostate carcinoma. Twelve patients §&b& Scores between 5 - 9, age 52 -84 years)
in a Phase | dose-escalating trial did receiveadribree different doses (256, 640, or 1280
total MRNA per vaccination) of CV9103 by intradetnmgection in weeks 1, 3, 7, 15 and 23 for
a total of five immunizations. One dose limitingiwty (urinary retention) was reported at the
highest dose. However, a maximum tolerated dosenaiasstablished. Most adverse events
were transient and mild (grade | WHO toxicity s¢aed mainly related to injection site
reactions, which were observed in almost all patishortly after administration. Only few
adverse events grade Ill were observed, which weterug-related.

After a safe recommended dose had been establishieel phase | part of the study, 32
additional patients were enrolled receiving fivésecutive vaccinations in weeks 1,3,7,15,and
23. Blood sampling for immunological analysis wasé prior to first vaccination in week 1 and
in weeks 5, 9 and 17, two weeks after each immtioizaAntigen-specific T cell responses were
analyzed ex vivo by ELISPOT (IR intracellular cytokine (TN&, IFNy) or tetramer staining.
PSA -specific antibodies were monitored by ELISA ilnmunological responder was defined
as a patient with a positive immune reaction adogrtb modified criteria by the Association for
Immunotherapy CIMT or the Cancer Vaccine Consort@C in either ELISPOT, intracellular
cytokine staining, tetramer analysis or ELISA. Ammunological response was detected in more
than two thirds of the patients. Importantly, thajonity of immunological responders reacted
against more than one antigen. Immune responsés lsewlicited against all antigens
employed.

This first study of the mRNA-based vaccine CV91Q8gests that immunization with mRNA is
safe, well-tolerated and biologically active. Fertlevaluation in controlled trials of the
therapeutic potency of this novel approach for imimation against a multitude of cancer
antigens appears warranted. Detailed results dfttiey will be reported at the annual ISBTC
meeting.
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TUMOR-DRIVEN DEVIATION OF MONOCYTE COMMITMENT TO DENDRITIC
CELL PATHWAY CAN BE COUNTERACTED BY INDUCING IMMUNOGENIC
TUMOR CELL DEATH

Lina Materg Davide Brusa, Stefano Garetto

Internal Medicine, University of Turin, Turin, ltal

The idea behind cancer vaccine is that, for theotusmntigens (TA) to be recognized by the
immune system and an appropriate response be nipwigeals must be provided to both break
the tolerance and overcome the immunosuppressthevpgs. Dendritic cells (DC) and their
progenitors are major targets of tumor-driven immanbversion. We have observed that blood
monocytes of patients with prostatic cancer (P@wi)td generate mature (m) DCs ex-vivo, but
recover their ability after the tumor is removetieTact that the PCa inhibits in vivo the
formation of competent DC precursors poses a stiiontation to preparation of autologous DC
vaccines for tumor bearing PCa patients. Moreassn the preparation of DC vaccine in a
tumor-free, adjuvant setting may be impaired whenttmor itself is the source of tumor
antigens (TAs). We have therefore addressed inthibitory effect of PCa on DC-TA
development from blood monocytes of healthy indiald and ii) the possibility of counteracting
the putative DC suppression by driving the tumaosg¢oondary necrosis, a cell death previously
found to be highly immunogenic. As expected, th@a RNCaP cell line strongly suppressed the
uptake of the tumor by immature (i) DC. Similariintion was observed on progression of
monocytes to mDC under cytokine maturation condgidl he highest inhibition was observed
on the expression of the CD83 and CCR7 mDC markamsspriming of tumor specific CTLs
was also strongly inhibited. Administration to tiaenor of the UVC-based VIVITM treatment
completely restored both DC functions and CTL gatien. Secondary necrotic death and
adiuvancy/counteraction were associated with tlease of DAMP molecules HSP70 and
HMGB-1. Literature data showed that chemotherapltoed death induces a protective immune
response against further tumor challenges in Wve.were then interested at confirming the
immunogenic effect of secondary necrosis by ussgrdhracyclins as death agents. Indeed,
treatment of the LNCaP cell line with doxorubicmduced massive AnnV+PI+ secondary
necrosis and completely inhibited tumor immunosapgion. However, this kind of death and
the associated immunogenicity were only observed 20 ug/ml doxorubicin, whereas lower,
pharmacological doses produced non-immunogenictapopleath and no reversal of the tumor
immunosuppression. While still to be defined inramivo setting, the microenvironment
induced by necrotic cell death is very likely taitralize the immunosuppressive effect created
by the tumor during ex-vivo generation of DC-TA uaes.
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FIRST-IN-MAN PHASE | CLINICAL TRIAL OFVTX-2337-A SELECTIVETOLL-
LIKE RECEPTOR 8 (TLR8) AGONIST - IN ONCOLOGY PATIENTS

Donald Northfelt, Ramesh Ramanattfa®eter Cohehn Daniel Von Hoff, Kristi ManjarreZ,
Gregory Dietscf) Robert Hershbefg

Mayo Clinic, Scottsdale, AZ

’TGen Clinical Research Services, Scottsdale, AZ

3%VentiRx Pharmaceuticals, Seattle, WA

Background: VTX-2337 is a novel, potent and selective smallenole (<500 MW) agonist of
TLR8 that was assessed for safety, tolerabilityeptial clinical benefit and evidence of
pharmacodynamic (PD) activity in a Phase 1 clinidal in late stage cancer patients. TLR8
activates myeloid derived dendritic cells and mgnes to produce chemokines and Thl
polarizing cytokines. TLRS8 activation is also rejgarto increase the activity of NK cells and to
reverse Treg cell function. Collectively, these B.Rediated effects serve to drive the induction
of innate and adaptive immune responses directedrtts tumor cells, which has been seen in a
preclinical ovarian tumor model.

Methods: In this Phase | clinical study, VTX-2337 was adisti@red by the subcutaneous (SC)
route to 32 adult subjects with advanced solid oo lymphoma. The initial study cohort
received a 0.1 mg/m2 dose of VTX-2337, while 7 addicohorts (n = 3-6) received higher
doses escalated a stepwise manner, and reachopglage of 3.9 mg/m2 based on tolerability.
At each dose level the cohort was administered \ZBR&7 on days 1, 8 and 15 of a 28-day
treatment for 2 cycles. Subjects, who tolerated V2387 and failed to show disease progression
at 8 weeks received additional treatment cycles.

Results: VTX-2337 was generally safe and well toleratedidfeand mild flu-like symptoms

were seen in some subjects, particularly at higlhse levels. VTX 2337 was detected in the
plasma at all dose levels, while mean Cmax and AblGes increased proportional to dose over
the 8 dose levels. Plasma levels of multiple immmeeliators, including both cytokines and
chemokines, also increased in a dose-dependentemdaenerally these biomarkers of TLR8
activation were elevated within 4 hours of dosing eeturned to baseline levels by 24 hours.
There was no evidence of either desensitizatiaamugmentation of the PD response over
multiple VTX-2337 treatment cycles.

Conclusion: The SC administration of the TLR8 agonist VTX-2384s safe, reasonably well
tolerated, has a predictable pharmacokinetic grafild shows dose-dependent pharmacologic
activity. A randomized Phase 2 clinical study of /22337 in combination with an approved
anticancer treatment will be initiated in the niedure.
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MECHANISM S OF IFN-ALPHA RESISTANCE IN RENAL CELL CARCINOMA
Eric Pathé?, David J. Tatk Janie Trinh, Beatriz Finkel-JimenézArnold H. Ze&?®
!Stanley S. Scott Cancer Center, LSUHSC, New Orléans

University of Maryland, College Park, MD

Microbiology, Immunology and Parasitology, LSUHS@w Orleans, LA

Renal cell carcinoma (RCC) remains one of the messstant tumors to chemo-, radio-, and
immunotherapy. Therapy with interleukin-2 (IL-2)damterferon (IFNe) induces durable
complete responses but only in 10%-20% of RCC pttiAs seen, despite the relative
beneficial effects of IFNxin RCC, substantial proportion of patients with@® il to respond to
IFN-a treatment and the mechanisms forming the basith&resistance of RCC to IFiNare

still not completely clear. We believe that IFfN-esponse and resistance might be modulated by
the regulation of the expression of arginase 2iaddcible nitric oxide synthase (iNOS) in
association with defective components of the Jat{&ithway in a time dependant manner. In
the present study, we investigated in vitro, thigaoliferative effect of IFNe. (10 U/ml) and the
mechanisms of IFNk:resistance in three murine RCC cell lines. One RE€ICline Renca
(spontaneous-RCC) was sensitive to l&eMhereas other RCC cell lines, CL-2 and CL-19
(induced-RCC) where resistant to this cytokine. fidsilts indicate that IFN-resistance in CL-
2 and CL-19 cells is associated with the lack gdregsion of IFNa-receptor-1 in a time
dependant manner. In addition a defective phoséuory of Stat-1 was observed in these cells
when compared to Renca cells. We did not obseteeatibns in the expression of Jak-1, Tyk2
and Stat-1 proteins in the 3 cell lines tested. dbwnregulation of IFNx-receptor-1 appears to
be regulated by L-arginine levels at late time pgifihe results suggest that a possible
restoration of the receptor and Stat-1 might stgky increase the susceptibility of RCC to IFN-
a and may be a new strategy for the improvemertefésponse of RCC to IFNtreatment.

The role of L-arginine in this process it is cuthgmnvestigated in detail.
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TARGETING THE MUC1-SEA MODULE WITH ANTIBODIES FOR ABLATING
HUMAN MUC1 POSITIVE CANCER CELLS

Edward PichinukDaniel Wreschner

Cell Research and Immunology, Tel-Aviv Univerdigl;Aviv, Israel

MUC1 is an oncoprotein heterodimer composed ofgulaunits, a large extracellular alpha chain
that is noncovalently bound to a membrane-bound &abunit.Because MUCL1 is overexpressed
by breast cancer it represents a highly effectieéenule for targeted therapy. Almost all anti-
MUC1 Abs reported to date recognize the highly-imogenic tandem-repeat-array of the alpha
subunit. Because the alpha subunit is shed intpehipheral circulation it sequesters such anti-
alpha chain Abs, precluding effective targetingddC1+ cancer cells. We identified the MUC1
SEA module that comprises the alpha-beta junctdnch because it is attached at all times to
the cell surface represents a therapeutically-éghlle target. We have generated a series of
anti-MUC1 junction monoclonal Abs with high affigibinding to MUC1+ breast cancer
cells.The novel mAbs bind well to MUC1-expressimgdst cancer cells.In addition to binding to
mature tumor cells,our studies to date indicatéibm activity of the DMB mAbs antibodies
against human tumor stem cells, the sub-populatidamor cells capable of repopulating tumor
by inducing new tumor growth.To see whether théadies we generated could bind to and kill
MUC1-positive cancer cells, we reacted anti-MUQdhalbeta junction DMB antibody with a
recombinant ZZ-PE38 toxin to form anti-MUC1/X:ZZ-B&Eimmunoconjugates. ZZ-PE38 is a
fusion protein comprising the PE38 pseudomonasoexatSignificantly the ZZ-domain derived
from Protein A allows the fusion protein to bindtke Fc portion of an IgG.The anti-MUC1/X:
ZZ-PE38 immunoconjugates were potently cytocidaM&C1+ tumor cells. No cell killing

was seen with the toxin alone, indicating thatteody targeting of the MUCL1 alpha-beta
junction is essential for cytocidal activity.

These results clearly demonstrate that the MUChaalgeta junction is a feasible and realistic
target for antibodies to kill tumor cells expregsthe human-cancer-associated MUC1/TM
protein.

The next step of our research is focused on geaerat stable humanized immunotoxins
composed of the DMB antibody and toxin covalentiyihd at its carboxyl terminus.To test
biological effects of these antibodies against\tiéC1 alpha-beta junction, we add the purified
antibodies to in-vitro cell cultures of MUC1-expsesy human cells and assess their effect on
cell proliferation.To extend the above experime&ata human tumor model,we will establish a
guantitatively measurable human tumor xenograftehothis will be done by assessing the
effect of the monoclonal antibodies.on tumor growt-8 week old SCID mice.Our current
research into the MUCL1 alpha-beta junction wilelikprovide innovative reagents in the form
of novel immunoconjugates for human cancer therapy.
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FINAL EFFICACY RESULTS OF A3671009, A PHASE 3 STUDY OF
TREMELIMUMAB VSCHEMOTHERAPY (DACARBAZINE OR TEMOZOLOMIDE)
IN FIRST LINE PATIENTSWITH UNRESECTABLE MELANOMA

Antoni Riba$, Dmitri PavloV, Margaret A. Marshdl

'University of California Los Angeles, Los Angelgs,

?Pfizer Oncology Global Research & Development, Nemdon, CT

Background: A3671009, a randomized phase 3 study comparamdlimumab (anti-CTLA4
monoclonal antibody) to dacarbazine or temozolonmdas with unresectable melanoma, was
the first large randomized study comparing immuacdpy to chemotherapy. The final survival
results, including population subset analyses, valpresented.

Methods: Pts with unresectable stage llic-IV melanoma witharain metastasis, with LDH
below 2x ULN, and no prior systemic treatment fdvanced melanoma were randomized 1:1 to
either tremelimumab 15 mg/kg IV q90d, or physigastioice of temozolomide 200 mg/m2 p.o.
d1-5 g28d or dacarbazine 1,000 mg/m2 IV g21d (cliearapy arm). Primary endpoint was OS,
secondary endpoints included response, durablerttesponse, 6-mo PFS, and safety.
Exploratory analyses were performed to evaluat@thential predictive value of baseline
characteristics for benefit from immunotherapy wirgmelimumab compared to chemotherapy.

Results: 655 pts were enrolled between March 2006 and20y, 328 pts randomized to
tremelimumab (324 treated), 327 to chemotherap9 {Bdated). There were no significant
imbalances in age, sex, LDH, or stage (5% stage18% M1la, 22% M1b, 58% M1c). The log
rank test statistic crossed the futility boundarthe second interim analysis, but survival follow
up continued. At the final analysis, median OSriigmt-to-treat was 12.6 mo in the
tremelimumab arm and 10.7 mo in the chemotheramy lant this difference in OS was not
statistically significant. Response rates were axprately 10% in each arm, but the duration of
response was significantly longer for the tremehmaib arm. Tumor response to tremelimumab
and hazard ratio for survival were not adverselgaéd by baseline characteristics such as
advanced tumor stage, elevated serum LDH, poorérpgance status (ECOG 1 vs ECOG 0) or
by age > 65. Exploratory analysis of baseline lavealed that low baseline CRP and adequate
baseline lymphocyte count were each associatedbgitier response rate in the tremelimumab
arm and better HR for survival in the tremelimunaaim compared to the chemotherapy arm.

Conclusions: In this clinical trial tremelimumab did not impresurvival over chemotherapy in
the first line therapy of patients with metastatielanoma. Selection of patients based on CRP
may enrich for patients with higher likelihood esponse. In addition, the long duration of
responses with tremelimumab provide evidence oirtipact of this mode of therapy in
advanced melanoma.
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SALMONELLA-INDUCED CONNEXIN 431SREQUIRED FOR AN EFFECTIVE
IMMUNOTHERAPY AGAINST THE MURINE B16 MELANOMA

Fabiana Sacchetj Chiara PozZj Deepak Mittal, Francesca AvogadriSara Barozzj Mario
Farettd, Paola Fusj Maria Rescignb

'Experimental Oncology, European Institute of OnggldMilan, Italy

Immunology, Memorial Sloan-Kettering Cancer Ceniéaw York, NY

®Biotechnology and Biosciences, University of MikBiococca, Milan, Italy

The general objective of this project is to invgate the potential of the bacterium Salmonella
Typhimurium as a melanoma cancer treatment aidystg its capacity to induce mechanism of
action in the immunotherapeutic protocol previoustyeloped in our lab.

Salmonella, directly injected in the murine mela@o16, is able to induce the regression of
this tumor and the retardation of the growth ofsaad untreated lesion contralaterally located.
We previously showed that the beneficial effectlmuntreated tumor is due to the cross-
presentation of the tumor antigens by dendrititsq®Cs) to CD8+ T cells. In the present study
we investigated deeply the mechanism that leattgg@ntitumor systemic immune response.
The results show that Salmonella or its productsgydate in several human and murine
melanoma cells the expression of Connexin43 (Cx#8)main component of small molecular
pores called gap junctions (GJs), therefore fatihg the formation of these channels between
tumor cells and DCs. This approach allows the geimar of a potent anti-tumor immunity that
controls the growth of distant untreated tumorsa/faD8-dependent mechanism. Tumor cells
infected in vivo with Salmonella, when stably sied for the expression of Cx43, fail to elicit
the antitumor response.

This cross-presentation pathway can be employgdrmfor the generation of DC-based
vaccines. In fact, the most striking result obtdinreour preclinal studies consists in the
induction of a potent antitumor vaccination, intbpteventive and therapeutic setting, through
the use of DCs loaded in vitro with Salmonella-teeamelanoma cells. We were able to load
DCs in vitro, by the means of the GJ-mediated feans tumor-associated peptides from
melanoma cells, following the upregulation of Cxd3umor cells through Salmonella. We have
compared different pathways of tumor antigen cymesentation like direct loading with tumor
peptides, tumor lysates and apoptotic bodies, leufiownd that the Cx43-dependent mechanism
was the only one having a benefit in a therapeaditing. In addition, when tested in a
preventive setting that is the ideal situation atignts having undergone surgical resection of the
tumor, vaccination with DCs loaded with infectedhtar cells led to 100% of the mice free of
tumor.

Therefore, we anticipate that this approach witldmee a powerful tool to allow DCs to present
a repertoire of tumor peptides that reflects thmesented by tumor cells.

2010 Annual Meeting; Washington, D.C., October 2-4, 2010
International Society for Biological Therapy of Cancer (iSBTc; now known as the Society for Inmunotherapy of Cancer; SITC)



Late-Breaking Abstracts

-176-

CHRYSOTILE-INDUCED GENE EXPRESSION PROFILE IN HUMAN BRONCHIAL
EPITHELIAL CELLS

Yoo-Na Seb Young-Jin Le& Mi-Young Leé

'Medical Biotechnology, SoonChunHyang UniversitygrAfkepublic of Korea

’Medicine, SoonChunHyang University, Cheonan, RépobKorea

Chrysotile exposure has been known to contributersélung diseases named asbestosis,
malignant mesothelioma and lung cancer, but theadis-related molecular and cellular
mechanisms are still largely unclear. To addressffects of chrysotile exposure in human
bronchial epithelial cells at molecular level, gex@ression analysis was performed. Chrysotile-
treated cells were recovered, and total RNA wasied to generate cDNA probes. Microarray
results revealed that 528 of the 45034 genes glesee significantly up-regulated and 411 of
the 45034 genes were significantly down-regulategsponse to 10 ug chrysotile treatment.
The genes with chrysotile-induced changes belotgdae functional gene categories of
transport, transcription, immune response, celedghtiation, cell cycle and cell proliferation.
Differential gene expression profiles may provitlees that could be used to define mechanisms
involved in chrysotile-induced lung disease. Th@kwvas supported by Korea Ministry of
Environment as “SoonChunHyang Environmental HeGkhter for Asbestos Related Disease:
The healthcare survey for residents who live nebestos mines” The travel expense to attend
the conference was supported by SoonChunHyang téitye
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COMPARISON OF TUMORICIDIC PROPERTIESOF ANTI EGFR 1gG AND IgE
ANTIBODIES

Josef Singér Melanie Plum, Ingke Brarefi Panagiotis KaragianriisDiana Mechtcheriakova
Regina Knittelfeldet, Edzard Spillnet Erika Jensen-Jarolim

Ynstitute of Pathophysiology and Allergy Reseatdbdical University of Vienna, Vienna,
Austria

?|nstitute of Biochemistry and Molecular Biology, ilersity of Hamburg, Hamburg, Germany
33t. John's Institute of Dermatology, King's Collégadon, London, United Kingdom

Josef Singer, Melanie Plum and Ingke Braren equalhtributed to this work

Background and Aims: Although five different antibody classes are expegsin humans, each
of them conferring a distinct function to the imneusystem, all clinically used anti-cancer
monoclonal antibodies comprise the I1gG class. Rstiance, the chimeric anti-EGFR antibody
cetuximab derived from the murine hybridoma celélm225 which is applied for treatment of
metastatic colorectal cancer is an IgG1. Howewsemt studies have indicated that also IgE
antibodies have anti-tumor efficacy, suggesting tinamor specific monoclonal IgE antibodies
could serve as novel therapeutic tools with modigéector functions. The aim of this work was
to compare the tumoricidic effects of cetuximabhvah in house produced cetuximab-like
human IgE in a colon cancer model.

Methods and Results: Mouse-human chimeric 225-19G1 and 225-IgE weremdgnantly
expressed in HEK293 cells and their specificity Wasonstrated by flow cytometry and
immunofluorescence staining of EGFR-overexpres8iigl cells, indicating similar binding
properties as compared to cetuximab. Next we tebeedbility of 225-1gE to trigger
degranulation in vitro using the basophilic mast loge RBL-SX38 transfected with human
FceRI1 subunits. This assay confirmed that ¢flec domains were fully functional and could
clearly demonstrate that only membrane-bound EG#R481 cells triggered degranulation,
whereas monomeric soluble EGFR could not. Moredwah cetuximab-like antibodies, 1gG
and IgE, specifically inhibited tumor cell prolitgron in an MTT cell viability assay.

To investigate the isotype-dependent effector fionstof anti-EGFR IgG1 and IgE regarding
antibody dependent cellular cytotoxicity (ADCC) gritagocytosis (ADCP) of tumor cells, we
co-cultured monocytic U937 as effector and the E@Brexpressing A431 as target cells. The
results of this three-color flow cytometric assagicated that that the IgG mediated more
phagocytosis, whereas IgE tended to kill via ADCC.

Conclusion: This is the first study describing the tumoricigioperties of recombinant EGFR-
specific human IgE. Compared to IgG1, IgE may hssradternate effector cells for tumor cell
surveillance and killing. Our work points to thegartance of further research to investigate the
efficacy and elucidate the underlying mechanismasctibn of tumor-antigen specific antibodies
of different classes with a special focus on IgE.
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A POTENTIAL INSIGHT AGAINST BREAST CANCER CELLS: SHORT PEPTIDES
SELECTED TO HER2

Eloah R. SuarézEdgar J. Paredes-Gamerauro Del Giglid, Helena B. Nadér Maria
Aparecida S. Pinh&f

'Biochemistry, Universidade Federal de S&o Paula, Baulo, Brazil

’Oncology, Faculdade de Medicina do ABC, Santo ArBirézil

®Biochemistry, Faculdade de Medicina do ABC, Samtdrd, Brazil

HERZ2 is an epidermal growth factor receptor thansessential mediator of cell proliferation
and differentiation. In patients with breast cane#R2 overexpression is associated with poor
prognosis, aggressive disease and resistance timotherapy and hormonal therapy. A
monoclonal antibody against HER2, trastuzumabuiseatly in use as a treatment for breast
cancer; however, there are some reports of resistinthis treatment and it can develop a high
rate of cardiac failure, despite the high costaAslternative to trastuzumab we have selected
specific peptides to this receptor using a phagplay technology. A cyclic 7 aminoacids
random peptide library was panned using recombiH&R?2. Specific peptides were dislodged
and selected using trastuzumab. After each routihading assays, peptides were selected,
sequenced and analyzed by ClustalW program. Tleetsel peptides were synthesized and
assayed using different breast cancer cell line®mparison with trastuzumab. It was observed
that one of the selected peptides designate Tdved@ble to induce apoptosis/ necrosis in 70%
of SKBR3 cells and when associated with anothetigegalled Hercid, the effect increases to

90%. In addition, confocal microscopy confirmedlaoalization of HER2 and selected peptides.

These peptides also co-localize with acidic vesialed0-50%, suggesting that they might be
able to induce endocytosis and destruction of HERR data propose a potential use of these
peptides as an alternative for breast cancer tezatm

Supported by FAPESP, CAPES, CNPqg and NEPAS.

Annexin V (%) Annexin V + PI1(%)
Control 6.9 3.2
Trastuzumab 25.7 8.6
Hercid 23.5 4.0
Tavelorb 56.6 13.6
Hercid + Tavelorb 57.6 33.0
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HELPER ACTIVITY OF NATURAL KILLER CELLSDURING THE DENDRITIC
CELL-MEDIATED INDUCTION OF MELANOMA-SPECIFIC CYTOTOXICT CELLS
Jeffrey L. Wonl Robbie B. Mailliard, Stergios J. Moschd§ Howard Edingtof*, Michael T.
Lotze, John M. Kirkwood*, Pawel Kalinski**

Yimmunology, University of Pittsburgh, PittsburgtA P

Surgery, University of Pittsburgh, Pittsburgh, PA

*Medicine, University of Pittsburgh, Pittsburgh, PA

“Melanoma Center, University of Pittsburgh Cancestituite, Pittsburgh, PA

®Infectious Diseases and Microbiology, Universityittsburgh, Pittsburgh, PA

NK cells have been shown to mediate important imonegulatory “helper” functions in

addition to their cytolytic activity. In particulaNK cells are capable of inducing DC maturation
while preventing maturation-related DC “exhaustioasulting in mature DCs with an enhanced
ability to produce 1L-12p70, a factor essential ttoe development of type-1 immune responses
and effective anti-cancer immunity, upon subsequaentact with T cells (type-1 polarized DC;
DC1). Here we show that, directly in the contexpafients with advanced cancer, the NK cell-
mediated type-1 polarization of DCs (NKDC1) carapelied in clinically-relevant serum-free
conditions to enhance the efficacy of DCs in indgainelanoma-specific CTLs. NK cells
isolated from late-stage (stage Il and 1V) melaagmatients responded with high (average of
100-fold) IFN« production and the induction of type-1-polarize@<upon exposure to several
defined combinations of stimulatory agents, inahgdiFN-o. plus IL-18, IFNe plus K562 cells
(NK cell sensitive leukemia), or IFM-plus opsonized melanoma cells (nominally NK celhn
sensitive). Such NKDC1 showed strongly-enhancedréae of 64-fold) capacity to produce IL-
12p70 upon subsequent interaction with T cellsyrearged by direct cell-to-cell contact and
synergy with additional poly-1:C co-stimulation,rapared to immature DCs and non-polarized
IL-1B/TNF-o/IL-6/PGE2-matured “standard” (s)DCs. These NKD@indnstrated high levels

of surface co-stimulatory and antigen-presentatimhecule expression, including CD86, CD40,
and HLA-DR, as well as enhanced CCR7 expressionragrhtory responsiveness to the lymph
node chemokine CCL21. When compared in vitro to-polarized sDC, NKDC1 were superior
(average of 60-fold) in inducing high numbers aidtional melanoma-specific CTLs capable of
recognizing multiple melanoma-associated antigenskiling melanoma cells. These results
indicate that the helper function of NK cells canuitilized in clinical settings to improve the
effectiveness of DC-based cancer vaccines.
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EPITOPE ARRAYSFOR MULTIPLEX MONITORING OF AUTOANTIBODIESIN
CANCER PATIENTS

Gang Zeng Chong Xi¢, Alan J. Pantuck Alex de la Taillé, Hideki Mukouyam?
'Urology, University of California Los Angeles, LArgeles, CA

Urology, APHP, CHU Henri Mondor, Créteil, France

3Urology, Okinawa Nanbu Tokushukai Hospital, Yadapan

Circulating autoantibody (Ab) against clinicalljeeant tumor-associated antigens (TAA) in
cancer patients provide useful information regaydire clinical status of cancer. However,
current autoAb detection approaches require préparaf phage lysates or purification of TAA
proteins. To circumvent these difficult and expeagirocedures, we have been focused on
identifying dominant B cell epitopes from clinicallelevant prostate cancer-associated antigens
(PCAA). Peptide epitopes from a targeted panel@AR were predicted and synthesized,

followed by screening and validation as antigeargéts recognized by sera from prostate cancer

patients. An epitope array was then compiled byiddally conjugating each peptide epitope
from cancer/testis antigen NY-ESO-1, XAGE-1b, SSX-2s well as prostate cancer
overexpressed antigen AMACR, p90 autoantigen, d&fd&F to internally colored xXMAP
microspheres. The resultant epitope array allowaelipex measurement of autoAb present in
serum samples of prostate cancer patients.

In contrast to classic ELISA, epitope arrays basethe XMAP platform performed entirely in
the liquid phase, with significantly reduced baakgrd, shortened incubation time, and fewer
washing steps. Epitope arrays thus provided highutihput analysis of biomarkers and the
potential point-of-care diagnoses.

Furthermore, the multiplexing power of epitope wralowed quantifications of autoAb plus

total PSA, a conventional biomarker for prostatecea in one reaction (termed the A+PSA
assay). In a retrospective study of 131 biopsy-+ca@d prostate cancer patients and 121 benign
prostatic hyperplasia/prostatitis patients, A+P8#iioved the area under Receiver Operating
Characteristic curve from 0.75 to 0.91 comparinthePSA assay. Epitope array provides a
novel and multiplex platform that can be combinethwonventional biomarkers to potentially
enhance the monitoring of cancer progress and neuce.
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CHARACTERIZATION OF scFv78: AN ANTI-TEM 1 scFv

Aizhi Zhad, Chunsheng Lj Daniel Ricklirf, Tamara SeediglGeorge CoukdsNathalie
Schollet

'University of Pennsylvania, Philadelphia, PA

Ovarian Cancer Research Center, University of Pglvasiia, Philadelphia, PA

Tumor endothelium marker 1 (TEML1) is an importamget in tumor vasculature. We have
previously isolated from a human yeast display ddffary scFv78, a high affinity single chain
antibody (scFv) recognizing human and mouse TEMfufther characterize its potential for
tumor targeted imaging and/or therapy, here we oredsts affinity; mapped its epitope
recognition and modeled its 3-D interaction withME evaluated its internalization; and tested
its tumor targeting in vivo.

The calculated affinity of scFv for human TEM1 wia8 nM by Biacore. The epitope of scFv78
was measured by a combination of yeast displaycanpetitive ELISA. A 390 amino acid N-
terminal residue of TEM1, previously used to scrémenscFv library, was divided into six
adjacent fragments and displayed on yeast sufsd€S analysis indicated that scFv78 binds to
the sixth fragment, containing the 324-390 amind eesidue. Further epitope mapping using
competitive ELISA showed that none of the 15-anaoml peptides derived from this fragment
could block the binding of scFv78 to TEM1. Thisiceted that scFv78 binds to a
conformational epitope instead of a linearized @&ndocking model of the scFv78-TEM324-390
complex was generated by Zdock software using bhetBicture of TEM324-390 built based on
homology model using Threader and Rosetta progeardsVIOE software, and a 3D model of
scFv78 built by Biolnfobank server and the Modefiewmgram. The docking model confirmed
the possibility of this interaction and suggesteat the epitope formed by the TEM1 329-346,
348-353 and 368-378 residues contribute to thefate recognizing scFv78. To evaluate the
potential of scFv78 for targeted delivery of togitigs into tumor associated TEM1+ cells, we
checked its ability to be internalized by TEM1-T&M1+ cells following incubation for 2h, 6h
and 15h at 37°C. scFv78 was strongly internalizdgl by TEM1+ cells but not TEM1- cells.
Lastly, the ability of scFv78 to target tumor iveiwas evaluated by conjugating biotinylated
scFv78 with streptavidin-IRDye and injecting th@wplex into mice bearing subcutaneous
tumors expressing human TEML1 or upregulating endoage murine tem1. The distribution of
scFv78, as monitored by detecting the conjugatidried dye, preliminarily suggested that
scFv78 binds not only to human TEM1+ tumor but atsmise tem1+ tumor.

In summary, our study indicates that scFv78 hottemtial for tumor targeted imaging and/or
therapy. Its affinity is sufficient for direct cital use without any further maturation. The
docking model we developed is a useful tool to gdidther studies in scFv78 characterization
and application.
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CANCER STEM CELL VACCINATION CONFERS SIGNIFICANT ANTI-TUMOR
IMMUNITY BY SELECTIVELY TARGETING CANCER STEM CELLS

Ning Ning"? Seagal Teitz-Tennenbadndi Yet, Jeffrey S. Moyér Christophe Ginesti&rMax
S. Wicha, Yingxin X, Alfred E. Chan§ Qiao Li*

'University of Michigan, Ann Arbor, Ml

’PLA General Hospital, Beijing, China

The isolation of human cancer stem cells (CSC)asgts a new paradigm for the development
of cancer treatments. So far, the majority of C&@ies have been confined to human tumors
inoculated into severely immunosuppressed hosys $ID mice), which are not suitable for
immunologic evaluation. In this study, we used ALFREJOR/ALDH1 as a marker and

identified CSC-enriched populations in two histaet@dly distinct murine tumors (melanoma
B16-D5 and squamous cell cancer SCC7). We fourtcatlrary small percentage (0.5-5%) of
ALDEFLUOR+ cells exist in these tumors; as few @6 Sorted ALDEFLUOR+ cells could

form tumors in syngeneic hosts. The stem cell madfithe ALDELFUOR+ cells was confirmed
by their ability to form spheres in culture ands&lf-renew in vivo. We evaluated the protective
anti-tumor responses induced by vaccination withddéc cells (DC) pulsed with the lysate of
ALDEFLUOR+ D5 cells (CSC-TPDC) in the syngeneic ionmcompetent host (B6). Normal
mice were vaccinated with CSC-TPDC or DC pulsedh\wisate from unsorted heterogeneous
D5 cells (H-TPDC), followed by challenge with D5var cells intravenously. Lungs were
harvested to enumerate metastases. Compared withawginated, PBS-injected controls, H-
TPDC induced modest protective immunity againstduahallenge, which is consistent with

our previous observations. More importantly, micattreceived CSC-TPDC had significantly
fewer lung metastases than both the control grodptlae H-TPDC treated group (p< 0.02).
CSC-induced protective antitumor immunity was conéd in a second tumor model (SCC7)
syngeneic to a genetically different immunocompebest (C3H) in a subcutaneous tumor
setting. Immune sera collected from D5 or SCC7 ®DC vaccinated hosts contain high
levels of IgG and IgG2b which bound specificallyib CSCs or SCC7 CSCs, respectively. This
binding resulted in the CSC lysis in the preserfammplement. In addition, CTLs generated
from PBMCs harvested from D5 or SCC7 CSC-TPDC-vaateid hosts selectively killed D5 or
SCC7 CSCs efficiently. Together, these results ssigipat enriched CSCs are immunogenic and
are significantly more effective as an antigen sewasompared with unselected tumor cells in
inducing protective anti-tumor immunity. We provideect experimental evidence that targeting
of cancer stem cells by CSC-primed antibodies andllE may represent the mechanisms
involved in CSC vaccine-conferred anti-tumor imntyni he findings from these studies may
help develop novel immunological approaches foceatreatment by specifically targeting
cancer stem cells.
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ALTERED IMMUNE MODULATORY ACTIVITY AND DIFFERENTIAL PROTEIN
EXPRESSION PATTERN OF TUMOR CELLSUPON TREATMENT WITH THE
TYROSINE KINASE INHIBITOR AXITINIB

Barbara Seliger, Anja Mueller, Corinna GiersbenmgnZiska Leich

Institute of Medical Immunology, Martin Luther Uargity, Halle, Germany

Axitinib is an oral inhibitor of the vascular entietial growth factor receptors (VEGFRS)
thereby exerting potent anti-angiogenic and ardglf@rative activity. Axitinib is currently been
investigated in clinical trials including renal tearcinoma (RCC). It has been shown to affect
downstream signalling pathways, such as the inbibirf the phosphorylation of the

extracellular signal regulated kinase (ERK) and AKTie efficacy of axitinib in tumor models
has been correlated with a block of downstreamadligg pathways, which caused a reduction

in cell proliferation, in tumor vessel density aslMas in induction of apoptosis. The activity of
axitinib appears to be independent of the tumorehadalysed and of the target tyrosine kinase
expressed. The effect of axitinib on immune moduiamolecules has not yet been investigated.
Therefore we analysed the effect of axitinib on®@XRand 4 melanoma cell lines cultured under
standard conditions or as sphaeroids, respectiusigg dose response)and time course analyses.
These experiments showed (i) that RCC were morgtsanthan melanoma cells to the growth
inhibitory effects of axitinib and (ii) that sphagat cultures were more sensitive to axitinib than
standard 2D cultures. The expression of immune tatidg molecules, such as components of
the antigen processing machinery, like the peptalesporter TAP, tapasin and/or the low
molecular weight proteins (LMP), were upregulatpdmu axitinib treatment of RCC and
melanoma cells resulting in an increased HLA classface expression. Furthermore, the
expression of members of the B7 family, such asHB7and B7-H3, were also altered in the
presence of this substance suggesting a modulattibre immunogenicity of both RCC and
melanoma cells.

2DE-based proteome analysis of untreated and duxitieated RCC cell lines resulted in the
characterisation of a distinct protein expressiatigsn characterized by a number of upregulated
and downregulated protein spots identified by nsaestrometry. The proteins were classified
into different protein families involved in prolifétion, cytoskeleton formation, signal
transduction as well as in the cellular metabolibrterestingly, some differentially expressed
proteins identified could be directly linked to thetivity of axitinib. Thus, axitinib exerts

immune modulatory activity and affects the protexpression of tumor cells thereby suggesting
the utility of these differentially expressed pingeas potential biomarkers of axitinib efficacy
and to improve immunotherapy by using treatmentlgoations of TKIs with T cell-based
immunotherapy.
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ON THE LONG TERM USE OF A THERAPEUTIC CANCER VACCINE
Gisela GonzaleZlania Crombet, Agustin Lage
CIM, Havana, Cuba

Therapeutic vaccines continue to be one of the edste fields of cancer research. However,
despite clear evidence of antitumor effect in lalbory animals, and despite the ability of current
vaccine candidates to elicit tumor specific antiesdand T cells in humans, objective responses
in the clinical trials are rare. The role of thexapc vaccines in advanced cancer patients, if any,
would be to decrease the rate of progression ofigease, and to increase survival and quality
of life. Due to the redundant regulatory loops caciing the immune response to antigens that
cannot be eliminated, such a role would requiremicrvaccination, which is at first sight at

odds with the classic experience of vaccinologytimuthe last decade our team has been
developing a therapeutic vaccine for advanced targer, which consists in human
recombinant Epidermal Growth Factor (EGF) chemycatinjugated to a carrier protein from
Neisseria meningitides. Several clinical trialsd&een carried out, showing increase in anti-
EGF antibody titters, decrease in plasma EGF cdret@n and survival advantage in
vaccinated patients. In the present paper we regleey from 58 patients who were vaccinated
monthly for more than one year or two. Long terracraation was feasible and safe, and there
was no evidence of cumulative toxicity. Patientstkegh anti-EGF antibody titters during all

the time of vaccination, without evidence of exheunsof the immune response. Continued
vaccination increased the probability to get a tagtibody response, which has been previously
shown to be, in turn, associated with a betterigatv

Observations done in this series of patients sudgaslong term therapeutic vaccination is a
feasible strategy, worth being further explorethi@ aim of transforming advanced cancer into a
chronic disease.
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