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Clinical trials Worldwide




Phase I trials Worldwide & Tuxe
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Un-met needs for Development 2 tuxs
HMEB)SEEP&

of Anti-Cancer Drug in China R S
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300M cancer patients in China drive the big market of anti-Cancer Drugs
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Un-met needs for Development ALY,
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Composition of different indication IND & Furs

Application in 2011 to 2012 m BAEDADL

Domestic IND International, multicenter

B Electrolyte, acid-base balance, nutriceutical
and volume expanded drug

B and immunity drug
I Respiratory and antiallergic drugs

B Psychiatry drugs
Anti-infection drugs
Oncology drug
Endocrinology drugs

H Dermatology and ophthalme
drugs
Neurology drugs

Reproductive drugs

Surgical and other drugs

Gastroenterology drugs

Oncology drug Oncology drug

- China Drug Review Annual Report



2014 IND Application in China efxx*
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Application for Innovative Oncology drug & mT’;‘f

SYSUCC
SINCE 1964

\/

<+ Domestic innovative Oncology drug application in 2008-2012 (Categories)

LL]

- All categories

Small molecular

targeted drugs
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Immune Research in China & Tuxs
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With the tremendous increase of funding from the National Natural Science Foundation
of China, the Ministry of Science and Technology, the Ministry of Health, as well as
regional governments in past years,
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Between 2001 and 2011, the number of publications from China in the field of
immunology rose from ranked fifteenth (in 2001-2005) to sixth (in 2006—2010).

X.T. Cao Nature Immunology 2008



Cancer Immunotherapy & T

1. Cancer immunotherapy is a novel and promising
new way for cancer treatment.
2. Top Breakthrough of the Year 2013 in Science
3. Cancer immunotherapy methods include:
- Immune checkpoint inhibitor antibody
- Adoptive cell therapy (DC-CTL, TIL, TCR, CAR-T)

- Cancer vaccines: peptide, protein, DNA



Immuno-Check Point and Chinese philosophy & T:*#
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In the traditional Chinese medicine theory,
Yin (negative regulation) and Yang (positive regulation).
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By controlling immune responses, immuno-Check point system can
benefit the host by eliminating invading pathogens while not causing
damage to host tissues.




Immune checkpoint inhibitors in China
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Ipilimumab
- Melanoma
- NSCLC
- SCLC

CTLA-4 inhibitor (Simcere Co)

Dendritic
cell

CTLA-4 inhibitors

PD-1 inhibitor
- BMS Checkmate 78
- Roche GO29436
- MSD Protocol 033
PD-1 inhibitor (Domestic)
- SHR1210 (Hengrui Pharm Co)

- BGB-A317 (BeiGene Co)
- JS001 (Junshi BioScie Co)

Tumor Microenvironment

Activation
(cytokines, lysis, proliferation,
migration to tumor)

PD1 or PDL-1 inhibitors



PD-L1 expression in tumor tissue samples and its & ¢, x 2
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Figure. 1 The cancer mortality distrbution map in China plotted by the Chinese death s s n 1979. The numbers at the top of figure are
values per 100 000 person-years. This figure was previously published and is cited from refe ] with permission.

Fang WF, Zhang L et al: Oncotarget 2014




LMP1 mediated the up-regulation of PD-L1
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expression in EBV-infected human NPC cells me BARADL
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Two mecham;ms of up-regulated PD-L1 expression on EBV ALY
positive nasopharyngeal carcinoma cells amg BEBEDD
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Immune checkpoints Phase I trials in SYSUCC \? Lﬁﬁff

« CheckMate 077: CHECK point pathway and nivolu MAb

clinical Trial Evaluation 077
— A Phase 1/2, Open-Label Study of Nivolumab (BMS-936558) in
Chinese Subjects with Previously Treated Advanced or Recurrent

Solid Tumors

« CA 184247
— A Phase 1 Dose Escalation Studyof the Safety, Tolerability, and

Pharmacokinetics of Ipilimumab in Chinese Subjects with Select

Advanced Solid Tumors
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Tumor Vaccine Adoptive Cell Therapy
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Available online at www.sciencedirect.com - SINCE 1964 SUN YAT-SEN UNIVERSITY CANCER CENTER

ScienceDirect

Liver Disease 41 (2009) 36-41
Liver, Pancreas and Biliary Tract
A randomized, controlled trial of postoperative adjuvant
cytokine-induced Killer cells immunotherapy after radical
resection of hepatocellular carcinoma
Hui Dong. Qiang Li*, Jian Wang, Ti Zhang, Da-Lu Kong
Department of Hepatobiliary Surgery, Cancer Hospital of Tianjin Medical University, Tianjin, People's Republic of China

Received 24 July 2007: accepted 21 April 2008
le online 25 September 2008

Chinese Medical Journal 2012,;125(21):3771-3777

Original article

ek Ig;fn"f" A randomized controlled trial of postoperative tumor

1 e grup lysate-pulsed dendritic cells and cytokine-induced Killer cells
contral group immunotherapy in patients with localized and locally advanced

= K group-cansomd renal cell carcinoma

< I group-censomed

+ coninol growp-
oorsangd

ZHAN Hai-lun, GAO Xin, PU Xiao-yong, LI Wei, LI Zhi-jian, ZHOU Xiang-fu and QIU Jian-guang

Keywords: renal cell carcinoma, dendritic cells; cytokine-induced killer cells; immunotherapy
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New Biotech and Cancer Inmunotherapy & T:%#
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Personalized immunotherapy

Use next-generation sequencing result

to guide personalized therapy

- Whole Exome Sequencing
-  RNA-seq

- TumorCare Sequencing Panel

Cancer

Patient DNA/RNA Tumor Vaccines

Bank

Tumor/Blood Sequencing

Patient

Group Anti-caner

vaccine

Population B
Treatment

® TumorCare Panel

26 for other therapy
Panel genes number

1053

2 5 5 genes with

frequent snvs in Cosmic

10 samples in Cosmic

- Oseq™-T Tumor Sequencing Panel
+* measure 508 tumor-related genes
Test sensitivity of 88 different tumor drugs
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Peptide Vaccine Development for Liver Tumor & Lﬁ;ff
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 Experimental Design
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tumor »

-EBR - L
normal "
—_—

Mutation &

¥

discovery L

From outer to

Immunogenicity N iz (e
testing sl
SNV, Transcript
SNV,
p— / non synonymous
coding SNV.
Anti-tumor Mutation peptide  Immunize with
effects monitor screening peptide vaccine
« Exome Sequencing Result for Tumor Sample .

=4—Control ~#=CFA GPRS55

Normal
tissue

Tumor Hepa-16 C57BL/6
tissue cells Mice
SNVs 1343

Coding SNVs 314

Tumor size(mm3)

Nonsynonymous
SNVs

Predicted candidate
neoantigen v 50

=
o
N

(Li et al., submitted 2015, BGI)



The repertoire of clonotypes continued to evolve over

2500
BA

# of clones

2000

1500

1000

500

() sdfesa=s

500

"HDOO

)

Median

CTL45.1

CTL45.2
CTL20
CTL21

Untreate

& T X%

A 788 75 56 o oy

SUN YAT-SEN UNIVERSITY CANCER CENTER

SYSUCC

SINCE 1964

Immune Repertoire in Cancer Research

RESEARCH ARTICLE

CANCER

Improved Survival with T Cell Clonotype Stability
After Anti—-CTLA-4 Treatment in Cancer Patients

Edward Cha,’ Mark Klinger,? Yafei Hou,' Craig Cummings,? Antoni Ribas,?
Malek Faham,? Lawrence Fong'*

overall survival was associated with maintenance

ubsequent months of treatment. of high-frequency clones at baseline
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Science Translational Medicine 2014
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The analytical pipeline in BGI - IMonitor ae WEBBDL

NGS Data
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Step 3: Correct PCR and
Structural analysis Sequencing error

Accuracy(%)

20 40 60 80
Accuracy(%)

20 40 60 80

0

. . Clonotype/CDR3 Frequency statistic
Step 4.' . o - V-J Pairing
Statistic and visualization Graphical V/J Usage
Viewse |\ 8'V/S'DIID/3 Deletion . . . .
| V-D/D-J Insertion .
DI Inerton Wei Zhang et al., IMonitor: a robust pipeline for TCR
CDR3 length distribution

ryper taton and BCR repertoire analysis
doi: 10.1534/genetics.115.176735 Genetics
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TCR repertoire analysis on HCC patients e MEREDL

HCC and Normal Blood VJ HCC and Mormal Blood V

TCR repertoires of HCC
patients are different
from that of normal
control
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AUC=0.85

Yinxin Han et al., Identification of
characteristic TRB V usage in HBV-
associated HCC by using
differential expression profiling
analysis, Oncolmmunology ' . . ' . .
) ) 2015 04 0.6 0.4 06
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http://www.tandfonline.com/loi/koni20?open=4#vol_4
http://www.tandfonline.com/toc/koni20/4/8
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« Big cancer patients pool drive the un-met needs for
development of anti-Cancer drugs in China.

e Cancer immmunotherapy will be more interesting treatment
options for most solid tumor, especially for so-call: Chinese
comment tumor type like liver cancer, esophageal cancer,
gastric cancer, nasopharyngeal carcinoma

« Using new biotech like next-generation sequencing (NGS)
result to guide personalized immunotherapy will be popular in
the future.
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THANK YOU!

Sun Yat-sen University Cancer Center




