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Genomics Thailand Vision

Vision

Thailand will be among ASEAN Genomic Medicine leaders in 5 years

All Thai people can have access to quality Genomic Medicine services

Research and Application Clinical Service

® Infrastructure for research Technology Assessment
®* Thailand Genome Database ® Service Improvement and Quality

®* National Bioresource Center Assurance

* Development of research Law and Regulations

platform and ecosystem Clinical Practice Guidelines

N N

Data Analysis and Management
Ethical, Legal and Social Implications (ELSI)

Workforce Development

Promotion of New S-curve Industry

Draft version, Do not disclose
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——— L Whole Genome Sequencing

y)

Biobank

Genome Data

Bioinformatics /{ Aggregation of Genome Data }

1 Bioinformatics

Actionable/Pathogenic

Variants Analysis of Genomic Association in Pool Data together to create

Specific Conditions Population-level Genome Database
(Cancer, NCD, Autoimmune of Thai Population
Diseases, Infectious Diseases, etc)

Immediate/Short Term Benefit
(diagnosis, treatment,

: : Bioinformatics l Frontier Research
prevention, screening)

Reference Database of Thai
Population and Implication to

Output:
ASEAN

-Polygenic risk score

-Specific gene panel for
diagnosis, to determine risk of
disease, complication,
treatment response, prognosis
-Further research on new
genetic information of each
disease >> new tests, new
drugs, new treatment

Cancer (familial cancer)
Rare diseases

Bioinformatics Translational Research

Pharmacogenomics
Thai (and region) specific

— gene panel, diagnostic test,

Guidelines for diagnosis and
treatment
Integrate into healthcare system

databases for further research
and clinical trials
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Conventional medical treatment
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Precision Medicine
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Precision Medicine

The time is right because of:

Sequencing Improved
of the human technologies for

New tools

for using large

genome biomedical analysis datasets

S

The Precision Medicine Initiative 2015
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DNA Sequencing Cost

Cost per Genome

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

$1K

20012002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
DNA Sequencing Cost, May 2016 NHGR/
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Diagnostic Area
Rare diseases
Cancer

NIPT
Pharmacogenomics
Other conditions
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Precision Medicine : Across Our Lifespan
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Cancer Is a genetic disease
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cell membrane

cell proliferation
and survival

constitutive signaling through
PI3K/AKT pathway leads to
hyperproliferation of cells

? therapeutic

" 4 inhibition of

cell proliferation MAP-kinase pathway
and survival *

\@

: GENOMICS
Gene alterations THAILAND

Mutant proteins

gl

Abnormal

functions

~CANCER

*s” PRECISION MEDICINE



Fraction of cases with actionable changes (%)
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® FDA-approved therapy in other tumor types
®Published clinical trials THAILAND

* Published clinical trials in other tumor types
| I I | # Current clinical trials
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Genomic profiling

Data from prior similar patients:

Genomic data
Clinicopathological data
Physician decision-making
Treatment / response data

—
_
G

—

Return of results to
clinical team and patient

Molecular
tumor
board

Real-time curation with
literature / databases

Novel interpretive tools
(pathways, network)

Existing functional
genomics data

Focused real-time
experimental studies

Interactive report /
educational tools

Decision support tool /
clinical trial finder

G
<%

Capture detailed patient data,
decision making, and outcomes

Genomics consult
service

CanSeq Study

Interpretation

Decision making
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MSK-IMPACT & GENOMICS
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Gastrointestinal stromal tumor

LeVEld FDA-recognized biomarker for an Level 3B (11%) Level 3A (7%) Thyroid cancer
FDA-approved drug in the same indication Level 2B (9%) Breast carcinoma

- Melanoma
Level 2A Standard of care biomarker for an Glioma
FDA-approved drug in the same indication Level 2A (2%) Endometrial cancer

Level 2B Standard of care biomarker for an / Level 1 (7%) Bladder cancer
e FDA-approved drug in another indication Biliary cancer

: = - - Non-small-cell lung cancer
Comepelling clinical evidence supporting the Cervical cancer

Level 3A biomarker as being predictive of drug Esophagogastric carcinoma
response in the same indication Colorectal cancer

Compelling clinical evidence supporting the Cancer of u_nknown pﬂmary
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The Cancer
Genome Atlas

Understanding
genomics

to improve
cancer care
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)X ™ Current Work and Resources

55?52&5?,, Clinical data and biospecimens ﬂ E D 5
NETWORK C p
THA'LAND >3,000 Cases Research Electronic Data Capture

>400 germline and
tumor genome data
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Multi-Gene

Tests for up to 43 genetic mutations
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Mutated genes in Triple negative breast cancer %GENTSML%E
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Tumor sequencing can guide treatment in selected cases
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SYSTEMS-BASED CLASSIFICATIONS OF
CHOLANGIOCARCINOMA USING PAN-OMICS
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Integrated network-based cellular signatures and
drug response in cholangiocarcinoma
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sBrug

CCA Cell lines show broad ranges of drug response to different drug groups
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Drug testing parallel to treatment %%

FOLFIRI+Avastin
Regimen
CF_2C case 7 Malt_e, _67 years o_Id Recurrent: plan .
Primary Diagnosis: CA sple_nlc flex_ure colon - FOLEIRI+Avastin » > Fluorouracil
Morphology: Moderately-differentiated adenocarcinoma 7 » Leucovorin
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» Bevacizumab
Timeline Dec, 2017
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Germline Variants in TCGA
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Germline Variants in Thai Breast Cancer §GEN0M|cs

Germline Mutations in Breast Cancer

APC ATM, AXIN2, BARD1, BMPR1A, BRCA 1, BRCA2, BRIP1, CDH1, CDK4, CDKN2A,
CHEK2, EPCAM, FANCC MLH1, MSH2, MSH6, MUTYH, NBN, NTHL 1, PALB2, PMS2, POLD1,

POLE, PTEN, RAD51C RAD51D, SMAD4, STK 11, TP53, VHL, XRCC2

m BRCA2
HBRCA1
RATM
MSH2
H PALB2
HBRIP1
EMLH1
B MSH6
B APC
B TP53
m Others

Probands with clinical
suspicion of hereditary
breast cancer (NCCN
guideline 2018)

31.2% identified
pathogenic/likely
pathogenic variants (PVS,
PS)

Nation-wide expansion could
prevent/early detect breast cancer
up to 5,000 cases/yr and save
220M/yr

(Unpublished data)
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Breast or Ovarian Cancer
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Genome Data
Bioinformatics /{ Aggregation of Genome Data }

:‘l?\l%t? 1 Bioinformatics

Rare
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Actionable/Pathogenic

e Analysis of Genomic Association in Pool Data together to create
Specific Conditions Population-level Genome Database
(Cancer, NCD, Autoimmune of Thai Population

Immediate/Short Term Benefit Diseases, Infectious Diseases, etc)

(diagnosis, treatment,

: : Bioinformatics l Frontier Research
prevention, screening)

Reference Database of Thai

S Population and Implication to
" B . ASEAN
Cancer (familial cancer) -Polygenic risk score /& _NRCT |
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Rare diseases dsi:ger:os‘i:sgioedztae:ni:e risk of . Bioinformatics Translational Research
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g o U disease, complication,
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— -Further research on new NS P, GRS IS,

Guidelines for diagnosis and databases for further research

genetic information of each

treatment A BE
_ 2% disease >> new tests, new
Integrate into healthcare system drugs, new treatment
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