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TIME's Best Invention of 2008

Anne Wojcicki co-founded
genome service 23andMe

log in claim codes

welcome genetics 101 store

Get the latest on your DNA with $ 99 and a tube of saliva.

Here's what you do:

\'I.l'-.n'elr_:u:.vrne to You.
— | | HE i
— /
1. Order a kit (3 99 USD) from 2. Claim your kit, spit into the 3. Our CLIA-certified lab analyzes 4. Log in and start exploring your
our online store. tube, and send it to the lab. your DNA in approximately 10 genome.

weeks.
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PP Provide x| 2l (Reaqist
Program Research 2(Registry)
Infrastruct * Korean Mutation
k {}n rastructure Database
OMIM — Gene No. of
D Description Symbol Full Name Mutation Gene AA
HCMP- familial Myosin heavy chain 7
192600 HCMP- familial-1 MYH7 yos| y 1 C.2144A>G Tyr715Cys
: : : . -cardiac muscle beta
HCMP- midventricular- digenic
301500 Fabry disease- cardiac variant GLA Galactosidase- alpha 15 €.196G>C Glu66GIn
Long QT syndrome 1- acquired Potassium voltage-gated channel
192500 susceptibility to KCNQL | KQT-like subfamily- member 1 2 ¢.1027C>T Pro34sser
170390 Long QT syndrome-7 KcNg2 ~ Fotassium inwardly-rectifying channel 3 C.653G>A Arg218GIn
- subfamily J-member 2
185500 Supravalvar aortic stenosis ELN Elastin 1 €.890_922del
154700 Marfan syndrome FBN1 Fibrillinl 53 €.181-182insT
609192 Loeys-Dietz syndrome-type 1A TGFBR2 TGF betareceptor 11(70/80kDa) 1 €.1067G>C Arg356Pro
610168 Loeys-Dietz syndrome-type 1B TGFBR2 TGF betareceptor 11(70/80kDa) 1 c.1512G>A Trp504Stop
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~2000 2001 2003 2005 2007 2009 2011 2013

Human Genome Project International HapMap Project 1,000 Genome Project IHEC
(1990~2003) 2002~2009) (2008~2011) (2011~)
MAI (KOGAP)

E.FA}%I(KOG =)
Ix{IXI- HA2HAI(KBN)

8t=0l HapMap ZE2HE
( (2003~2008)

K G ES Genome-Wide Association Study >

31201 O M A A BHEAIALQ] ' ¥ IASE7|HE 2 A3 GWAS 213

Korean Genome and Epiedemiology Study

Community-based cohorts > Copy Number Variation )

Ansan-Ansung cohorts (n=10,038)
Rural area cohorts(n=29,000)

Health examinee cohorts(n=170,000) 4P Medicine
Gene-environment interaction cohorts

Twin & Family Cohort (n=3,400) Predictive

Korean Emigrant Cohort (n=3,600) i N oll 2 A [3U AL
Asian Immigrant Cohort (n=7,200 Ereventl?{e g \ ASAIAY
Asian Collaborative Cohort (n=4,000) ersonalize E e

rticipator
Participato Korean Reference
Genome(2012~)
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Community-based cohorts

Ansan-Ansung cohorts (n
Rural area cohorts(n

=10,038)

29,000)

170,000)

Gene-environment interaction cohorts

Health examinee cohorts(n
Twin & Family Cohort (n

3,600)
7,200

‘ Asian Collaborative Cohort (n

3,400)

Korean Emigrant Cohort (n
Asian Immigrant Cohort (n

AR TN HF ALY
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Korean Genome and Epiedemiology Study
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5] KARE Project : Blood Pressure
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ATP2B1 belongs to the family of P-type primary ion transport ATPases. These
enzymes play a critical role in intracellular calcium homeostasis (Carafoli 1992).




2123 cases of CAD from GenRIC
2690 controls from KoGES

Discovery (GWAS) analysis in the Korean population

Selection of SNPs passed GWAS threshold
(P<5x10% OR <2, MAF > 5% )

812 cases of CAD
4422 controls from KING study

Replication analysis in the Japanese population

Meta-analysis of GWAS and replication study

SNP selection for replication

* 62 SNPs with p < 5X10-°

» Lead 36 SNPs with lowest p value in
linkage disequilibrium(LD) block

» 18 loci were selected for replication test
in the Japanese population
-p < 5X10-°, minor allele frequency > 5%,
OR<?2
- Robust cluster plot
- Supporting evidence for association in
LD block
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Name of consortium Study purpose Method Outcome

EZiSOL:Sl?mPan -Asian ::IOK;IZ;[:O” structure Et?l‘jg:j:;on Science (2009.12) - Population structure in Asian

GDC Nature Genetics

(Global Diabetes Consortium) Multiethnic NGS & Deep whole-exome sequencing of 10,000 individuals from 5
Study of T2D replication SIS : o

COMTAG Genes by genotyping - Deep whole-genome sequencing of 600 individuals selected

(Consortium for Multiethnic
T2D Associated Genes)

from extended mexican american pedigrees
- Transethnic mega-meta analysis

GLGC
(Global Lipids Genetics Consortium)

Cross-ethnic
lookup of lipid-
associated SNPs

Meta-analysis of
GWASs

Nature (2010.09) — 95 new loci for lipid related traits
such as TG, HDL, LDL and TC

ICBP-GWAS
(The International Consortium

for BP GWASS)
GlobalBPgen+CHARGE Consortium

Identification
of novel loci
for SBP & DBP

Meta-analysis of
GWASs

Nature (2011.09) — 16 novel loci for blood pressure (BP)

AGEN
(Asian Genetic Epidemiology
Network)

Identification of
Asian specific loci
for diverse phenotypes

Meta-analysis of
GWASs

Nature Genetics (2011.6) — 6 new loci for BP
Nature Genetics (2012.01) — 8 new loci for T2D
Nature Genetics (2012.02) — 3 new loci for BMI

CARDIOoGRAMPIlusC4D
(CAD Genome-wide Replication and
Meta analysis)

Replication,
multiethnic study of
CAD using GenRIC
(Yonsei, Seoul,
Samsung, KNIH
collaboration)

Fine-mapping &
meta analysis of
GWASs

Nature Genetics

GEFOS
(Genetic Factors for Osteoporosis
consortium)

Mutietnhic study of
osteoporosis related
traits

MA of GWASs
for osteoporosis
related traits

Nature Genetics







Korea Biobank Network

Disease-based
biospecimens
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e Critical roles in cellular
processes including genome  Az#w  Ho|E £M 6| 0| E{ 7| &
regulation, development and B =R FNEERN
disease

e Major candidate study to XHHES, =8

explain missing heritability of
many complex diseases

o i
e Produce epigenetic profiles for '
and to participate IHEC apaq ALRFEISH

, SR EGEmics I M Ja e
21003 2009| 2010T 2011| 2012° 2013 2014 2015 2016 2017

Pt Ql HEC BLEPRINT

International Human Epigenome Consortium

)

disease related cells/tissues
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10

Completion of Human
Genome Project
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s Clinical sequencing and CVD avatar project

« Exonome sequencing (NGS)
» Genome-wide association study (GWAS)

Qat e o « Structural variation (CNV)
HES MEIZI=S 018 igenomics (EWAS)
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NCD aned Women's Health Research NI -

Epidemiology/Reqgistry

« Community-based cohort : Ansan-Ansung Cohort
* Health examinee cohorts
« Korean Acute Heart Failure Registry (2010~)
« Korean Acute MI Cohort (2011~)
« Korean Urban Rural Elderly (KURE) Cohort (2012~)

Korean Reference Genome Project

GWAS : Genetic Marker for HR and BP
Mutation DB

Human Epigenome in Cardiovascular Tissues
Epigenome-Wide Association Study
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Korean Acute Ml Cohort
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Physical Health
Cardiovascular disease, Osteoporosis

Psychological Health

Dementia, Cognitive function, Depression
Functional Impairment

Mobility, Daily activity, Urinary dysfunction

Health Determinants
Nutrition, Exercise, Social support
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N Intramural Research
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ASRA RIS SO 052 9[3t Risk scoring system7Hiet  NIH:

A Risk Score for Predicting the Incidence of Type 2 Diabetes in the Middle-Aged Korean
Cohort: The Korean Genome and Epidemiology Study(KoGES)

Predicting the Risk of Developing Hypertension in Korean middle-aged population:
Korean Genome and Epidemiology Study

SBP _{mm Hg) Total 1year 2year 4year
<110 -2 -3 0.7 1.3 23
. . . <115 o -2 0.8 15 28
. Step 2. Estimate the risk from the points total 120 z QR 1o 12 s
<130 5 1 1.4 27 49
Total Points 4-Yee(1)r REK Total Points 4-Yeal1)r Risk, e R
08 4 % % Body Mass Index _{kgim?) 4 26 48 85
<25 o 5 31 5.8 10.2
<30 1 T E
-0 2 39 22 > I R R
208 1 2 40 23 1 DEP(mm Mgl .20 7075 7680 2185 8690 i :; :;: ;u:
=] Age (years .
2 6 3 41 24 saas T2 o2 o5 o Bl A
@os - 10 4 42 25 v o5 s o o BN s e
= Clinical2 6064 6 5 6 6 7 14 163 28 453
e Clinicall 14 5 43 27 65- 7 7 7 7 7 15 19.4 3386 52.4
02 4 seniesns Basic Parental Hypertension 16 230 392 59.4
17 6 44 28 Mone ) 17 272 453 664
One 2 18 319 51.9 T34
0 : . : = 7 45 29 = P
0 0.2 0.4 0.6 0.8 1 21 8 46 31 wN: ? ; B 7a4 o4a
ex (Female 636 85.3 96.9
1-Specificity 23 9 a7 32 SexE ‘p} 0 ii 706 902 985
i . . 25 10 48 33 ; Figure 3. }le;e simple point score system for the hj’pe;rensius;l predi-cl:ion m-odel ;
Figure 1..The receiver operating 26 @ . o ! eFraminghan
characteristic curves for the 08 1 50 36 BKoGES
basic, clinical 1, and clinical 2 0 13 o1 w8 o 40% ®Point based
model showing the performance a1 u o 2 g
. . [ = y
of the prediction models. 3 30%
The AROC for basic, clinical 1 and =2 15 > o E
clinical 2 model was 0.636, 0.744, e 16 54 42 3 20%
and 0.763 respectively. = 17 55 44 =
35 18 56 46 10%
36 19 57 47
37 20 58 49 0%
1 2 3 4 5 6 7 8 9 10
38 21 59~ 250

Decile of predicted hypertension risk
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