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EPSTEIN-BARR VIRUS AND CANCER
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NASOPHARYNGEAL CANCER
BACKGROUND

» Nasopharyngeal carcinoma (NPC) is endemic in South-East Asia
and Southern China

= Associated with Epstein-Barr virus (EBV) transformation

= The median survival of advanced NPC is < 12 months and
chemotherapy is not curative
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MINITRANSPLANT FOR ADVANCED NPC
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CT scan images for patient 16 at dy-13 (pre-NST),

dy+104 and dy+336
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TREATMENT OF METASTATIC NASOPHARYNGEAL CARCINOMA
WITH AUTOLOGOUS DENDRITIC CELLS TRANSDUCED WITH
ADENOVIRAL VECTOR (AD5F35) EXPRESSING LATENT MEMBRANE
PROTEIN (LMP)-1 AND LMP-2 GENES IN PATIENTS
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PATIENT 004 — PARTIAL RESPONSE

Baseline Date: 24/10/07 Date: 5/3/08
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T CELLS AS LIVING THERAPY




CTL THERAPY IN ADVANCED NPC

Chemotherapy Immunotherapy

Gemcitabine 1000mg/m?

Metastatic or Locally Carboplatin AUC 2 EBV specific CTLs 100x106/m?
Recurrent 300m| Day 1, 8 & 15 (Every 28 days) intisioh
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Treatment of nasopharyngeal carcinoma with Epstein-Barr
virus-specific lymphocytes

EBV Specific CTL Generation
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Step 2: CTL expansion
5-14 weeks

Phase Il Trial: Evaluating efficacy of a strategy employing combination of
gemcitabine and carboplatin chemotherapy followed by EBV-specific
cytotoxic T lymphocytes in patients with metastatic or locally recurrent EBV-

positive Nasopharyngeal carcinoma (n = 38)

4 cycles of Gemcitabine + Carboplatin Chemotherapy, followed by 6 doses
i.v. 1.0 x 108 CTLs/m?



Tumour size (% change)
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LMP2 dependent outcome

Overall Survival
With Number of Subjects at Risk
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Kaplan-Meier estimated OS according to status of detectable LMP2-specific
CTLs (Elispot) in infusion product



Comparison with other Clinical Trials in Metastatic NPC

Patients
Author Journal Regimen Line . n ORR PFS  MedianOS 1yr0S = 2yr0S
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ganeta Mg 13(8)1250- CDDP50DayL8 sti2nd 3% 10.6mths  15mths  62% 0%
Ann Oncol. 2009 Gem 1000 Day 1,8 ! ! !
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Successful CTL Immunotherapy Causes Increases in IFNy
production and Decreases in Myeloid Chemokines
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Non-Survivors Experience an Increase of Myeloid-
Derived Suppressor Cells Post Chemotherapy

Monocytes ~ 109/L

MDSC % Total Live Cells
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Phase Ill Study Design

Follow-up

Chemotherapy 6 Cycles of Immunotherapy

(Gemcitabine + | CTL Infusion Follow-up

6 Cycles of Chemotherapy
(Gemcitabine + Carboplatin)

Follow-up

] Chemotherapy:  Gemcitabine-Carboplatin infusions at Day 1, Day 8 and Day 15

' Immunotherapy: CTL infusions at Day 1 and Day 14 (Day 1 CTL Infusion - between
14 to 28 days from last chemotherapy), followed by 4 CTL



Phase lll Global NPC CTL Trial:
330 Patients From 5 Countries and 25 Hospital Sites
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vo T cell Summary

We generated ex vivo populations of yo T cells that
exhibit high expression levels of both effector and
antigen-presentation markers

LMP2 peptide-loaded yo T cells are more efficient that
monocyte-derived DCs in stimulating antigen-specific
CD8* T cells

In addition, these yé T cells loaded with EBV-derived
LPM2 peptides are as capable as LCL in stimulating
CD8* T cells that are cytolytic towards autologous LCL
expressing LMP2 antigen



and now it's time for something
completely different




ASCOLT Study %- i

Dukes B, C
Colon or
Rectal Cancer

Aspirin 200mg
daily (3yrs)

Surgery
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THE LARGEST CLINICAL TRIAL TO BE LED OUT OF SINGAPORE

Asia needs Large Clinical Trial Networks
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Aspirin’ s Relevance is increasing

National Cancer Institute U.5. Mational Institutes of Health | www.cancer.gov

Provocative
Questions

Home Current RFAs and PQs Community Dialog Workshops Archived RFAs and PQs

You are here: Home — Cuirrant BF A~ - - = f The mos-‘- impor‘-‘.an-‘-

:nin was ranked one o .
ASP:]UZSTions in Cancer by the NCLin 2013

o= wosmmiecular mechanism by which a drug (such as aspirin or metformin) that is chronically used
for other indications protects against cancer incidence and mortality?

Identifying Perplexing Probler
to Drive Progress Against Can

Sign Up

Background: Mumerous observational studies indicate that some drugs commonly used to treat or prevent diseases
other than cancer reduce the risk of developing some cancers or produce a better cancer prognosis. For example, a
recently published meta-analysis shows that people taking low-dose aspirin to reduce risk of vascular disease have a
20 to 30% lower risk of death due to several types of cancer, including cancers of the esophagus, lung. and pancreas,
as well as colon. Other commonly used drugs, such as metformin used for the treatment of Type 2 diabetes, are also
associated with a lower risk of cancer. However, the mechanisms by which these agents affect cancer risk and outcome
are not well understood, and research needs to move beyond observational studies. Successful applications will
determine which changes induced by drugs that are used commonly and chronically for other diseases are key for
cancer prevention. The drugs chosen for study should already show good preventative effects in previous studies.

“The new leaders at the NCI are eager to influence the state of cancer research by attempting to
define more potentially game-changing scientific questions that could influence the directions
taken by NCI-sponsored research in the future.”

“Elucidating the key molecular mechanisms by which these agents work would be a major
breakthrough in cancer prevention.”



“...we choose to
¢ do these things
not because
they are easy
but because
they are hard.”

John F. Kennedy



