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Gastric Cancer : World’s 5t" Most Common Cancer
and 3" Leading Cause of Cancer Death

Most Common Cancers Worldwide
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Anestimated 141 million adults in the world were dizsgnosed with cancer in 2012 These cases were not spread aventy
across the globe and the reliability of cancer statistics available for each country varies
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Gastric Cancer Pathogenesis : Interplay Between
Environmental and Host Factors

Environmental

High salt
H pylori consumption

Smoking

Antioxidants

Normal epithelia

Chronic gastritis
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Yeoh and Tan (2015) Gastroenterology
Chia and Tan (2016) Annals of Oncology




Molecular and Clinical Heterogeneity In
Gastric Cancer (GC)
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Can Genomics Improve Gastric Cancer Patient
Outcomes?

1) Recent Progress in Molecular Subtyping of GC
- TCGA and ACRG Studies

2) Molecular factors driving treatment response/resistance?
- Gene Amplification
- Within-Tumor Heterogeneity




TCGA Study (~=3-4 Major GC Genomic Subtypes)

A) Chromosomal
Instability (CIN)

B) Microsatellite
Instability (MSI)

USA TCGA (2014) Nature



GC Genomic Subtypes Show Distinct Molecular
and Pathological Characteristics

Chromosomal Instability (CIN) (50%)
- Intestinal-type GCs
- TP53 mutations
- Focal somatic gene amplifications in RTK/RAS genes

Microsatellite Instability (MSI) (20%
A CShEIRY el ARID1A, CIMP

- TGFBR2, HLA-B mutations

Genome Stable (GS) (20%)

- Diffuse-type GC Matsusaka et al(2011)Cancer Res
- CDH1, RHOA** mutations Wang et al(2011) Nat Genetics
Zang et al (2012) Nat Genetics
Zouridis et al (2012) Sci Trans Med.
Wang et al (2014) Nat Genetics
Kakiuchi et al (2014)Nat Genetics
USA TCGA (2014) Nature

ARID1A, CIMP




GC Somatic Mutations in ARID1A, a SWI/SNF-
related chromatin remodeling gene

Mutations in GC (9/110)

Associated with MSI
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Wang et al., 2011 Nature Genetics
Zang et al., 2012 Nature Genetics




Distinct CIMP Profiles Differentiate

EBV+ and MSI+ Gastric Cancer
S
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Elevated PD-L1 and PD-L2 Expression
iIn EBV+ Gastric Cancer
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ACRG GC Classification (Samsumg, Eli Lilly, Merck, BGI)
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ACRG Classification is Applicable to GC datasets
where Expression Data is Available

Singapore gastric tumors
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Can Genomics Improve Gastric Cancer Patient
Outcomes?

1) Recent Progress in Molecular Subtyping of GC
- TCGA and ACRG Studies

2) Molecular factors driving treatment response/resistance?
- Gene Amplification
- Within-Tumor Heterogeneity




Targeted Therapies in Gastric Cancer

OS in IHC 2+ / FISH+ or IHC 3+

(exploratory analysis)
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Focal Genomic Alterations Highlight
Therapeutic Opportunities in GC

Deletions Amplifications

RTK/KRAS Amplifications
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Relationships Between RTK Drivers?

FGFR2

KRAS

ERBB2

EGFR

MET

Esophageal Gastric

Dulak et al., 2012 Cancer Research
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Dovitinib (TKI258) is a Subtype-Specific Therapy for
FGFR2-Amplified GCs (Collaboration with Novartis)

FGFR2 Non-FGFR2 KATONl  SNU-16
amplified | ____amplified Dovitinib ("M) 0 50 100500 0 50 100 500

3 SiFGFR2 -+ pvrerrz | b M

FGFR2 e
FGFR2
FGFR2 p-ERK =—

-ERK [
[T R p—— Y ERK N2 gume geup ew—e P -

KATO I

ERK S oo

PAKT S . st 5 =
FGFR2  NonfGFRZ ' paT

amplified amplified AKT S v et st — e
AKT = — e

P-actin e cm— a——— p-actin

S
FGFR2 “u

Practin e e—— ———

BKATOII
OSNU-16

Scrambled control
OsiFGFR248h
CsiFGFR272

Caspase 3/7 Activation

N

== =
1nM 10nM 100nM 1M 10pM
Concentration of Dovitinib

=
]
S
°
TS
=t
Bc
ga
ES
<z
Z2
3]
% E
~ &
]
Lo
o
w

KATO I SNU-16 N87 p=0

FGFR2 amplified Non-FGFR2 amplified
Celllines

b GIS0 (uM)
% of colonies

: L ' - KATO Il

KATO-Il SNU-16 AGS N87 YCC-17

FGFR2 amplified Non-FGFR2 amplified control Dovitinib-treated

Celllines




Disappointing Results from Recent
RTK-Targeting Trials in GC

RTK

Drug

Result

Reference
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(2011) Lancet
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Co-Occuring Genomic Alterations May
Contribute to RTK Resistance

I 42/62 ERBB2-Positive GC/GEJ
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Intra-Tumoral RTK Heterogeneity in GC
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Transcription factors KLF5, GATA4 and GATAG
are amplified in GC samples

CDK6
MET CCND1 GATA6
[CDH12] EGFR GATA4 [MYC]  FGFR2 KRAS KLF5 ERBB2 CCNE1
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HNF4ais a Common Downstream Target of
KLF5 and GATA Factors

= Promoter region

region

_ KLF5ChIP ™=

" GATA4 ChIP

" GATAB ChIP
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The Anti-diabetic Drug Metformin is a
Potential HNF4o Therapeutic

LKB1
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1. Treatment of type 2 diabetes
2. Poly Cystic Ovarian syndrome.

J Clin Invest. 2001 Oct;108(8):1167-74.
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HNF4a is a potential predictor of Metformin
response in GC
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Metformin and GC Recurrence

Cumulative Metformin Use and Its Impact on Survival in Gastric
Cancer Patients After Gastrectomy

Choong-kun Lee, MD,” Minkyu Jung, MD,* Inkyung Jung, PhD,7 Su Jin Heo, MD," Yong Hyu Jeong, MD,1
Ji Yeong An, MD, PhD,§ Hyoung-Il Kim, MD,§ Jae-Ho Cheong, MD, PhD,§ Woo Jin Hyung, MD, PhD,§
Sung Hoon Noh, MD, PhD,§ Hyo Song Kim, MD,* Sun Young Rha, MD, PhD,* and
Hyun Cheol Chung, MD, PhD*

Lee et al., 2016 Annals of Surgery
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