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(5 /LD A F B E & HT (Genome—wide association study; GWAS) ]
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(Okada Y. et al. Nature Genetics. 2012) http://www.genome.gov/GWAStudies/
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Partners in inflammation

11 March 2011

Two genes that affect Caucasians and a variant of the inflammatory gene interleukin-6 affect the abundance of

a marker of systemic inflammation in the Japanese

|Individuals with increased levels of C-reactive protein (CRP) in the

linked to infl

blood are at increased risk for various di

research team in Japan including Yukinori Okada and colleagues at the

such as colorectal cancer and cardiovascular diseases. Now, a
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RELISERFREN HABE0OECTHREN

18 15

RA  Rheumatoid arthritis
ﬁ g SLE Systemic lupus erythematosus
e IBD Inflammatory bowle disease
- Colon cancer
WBC White blood cell count
- White blood cell subtype counts
RBC Red blood cell count

75 ik Plt Platelet count
.[ﬂl;&—?_g'] Hb Hemoglobin
*ﬁﬁﬂ— Ht Hematocrit

MCV Mean corpuscular volume
MCH Mean corpuscular hemoglobin
MCHC Mean corpuscular hemoglobin concentration
GGT Gamma-glutamyl transferase
ALP  Alkaline phosphatase
AST  Aspartate aminotransferase
ALT  Alanine aminotransferase
HDL-C HDL cholesterol
LDL-C LDL cholesterol

s TG  Triglyceride
E‘":‘?_g'] CK Creatine kinase
BREE TP  Total protein

ALB  Serum albumin
NAP  Non-albumin serum protein
BUN Blood urea nitrogen
sCr  Serum creatine
UA  Urate
CRP C-reactive protein

A~

SAEHRIME | o, Adult height

Body Mass Index
|t 169
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Meta-analysis identifies nine new loci associated with
rheumatoid arthritis in the Japanese population

Yukinori Okada!~34% Chikashi Terao*>49, Katsunori Ikari®*?, Yuta Kochi!>>%?, Koichiro Ohmura®,

Akari Suzuki!, Takahisa Kawaguchi?, Eli A Stahl”®, Fina A S Kurreeman’~%, Nao Nishida!?, Hiroko Ohmiya?,
Keiko Myouzen!, Meiko Takahashi?, Tetsuji Sawada'l, Yuichi Nishioka!2, Masao Yukioka!?, Tsukasa Matsubaral4,
Shigeyuki Wak_it_anilS, Ryota Teshi_ma16, Shigeto Toh.ma”, Kiyoshi quasugils, Kota _Sh_imada”, Akira Ml_q'z_lsawalg,

- BRRRERRICNT ST /LT A FEERER

Meta-analysis identifies multiple loci associated with
kidney function-related traits in east Asian populations

Yukinori Okadal>>4!*, Xueling Sim>%%!, Min Jin Go>*!, Jer-Yuarn Wu®74!, Dongfeng Gu®%!,

Fumihiko Takeuchi®*!, Atsushi Takahashi!, Shiro Maeda!?, Tatsuhiko Tsunoda!l, Peng Chen'?, Su-Chi Lim!?-14,
Tien-Yin Wong!>-17, Jianjun Liu'8, Terri L Young!®, Tin Aung!>!¢, Mark Seielstad??, Yik-Ying Teo?12:18:21,22,
Young Jin Kim?, Jong-Young Lee>, Bok-Ghee Han>, Daehee Kang?®, Chien-Hsiun Chen®’, Fuu-Jen Tsai’,

» Body Mass Index (BM) [Zx9 34/ LT A FEEREAT

Common variants at CDKALI and KLF9 are associated
with body mass index in east Asian populations

Yukinori Okadal'2, Michiaki Kubo?, Hiroko Ohmiya!, Atsushi Takahashi!, Natsuhiko Kumasaka!l,

Naoya Hosono?, Shiro Maeda*, Wanqing Wen”, Rajkumar Dorajoo®’, Min Jin Go®, Wei Zheng’, Norihiro Kato?,
Jer-Yuarn Wu!®1! Qi Lu!2, GIANT consortium!3, Tatsuhiko Tsunoda'4, Kazuhiko Yamamoto?Z,

Yusuke Nakamural®, Naoyuki Kamatani! & Toshihiro Tanaka!®

(Okada Y. et al. Nature Genetics. 2012)
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[GWAST—43%,

SRR E (QTL) fE#T

LB ERETRRIT DR ]

Case[E Rl fEHT
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BEFRUETILOEE

Biomarker(Zxt9 S QTLEEHT

eQTLARAT

N

74

ZIR B TOREEAEAT
(Pleiotropy)

Gene-gene interactionfZ4r

ConditionalfZ4T

A

N

Epigenomef#

HLA/\NT O4% A J B8 EfZHT

Whole-genome imputation
using 1000 Genome data

Exome/exon sequencing
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Polygenic analysis
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* B—celllZB[TAmMRNAFKIRE LS/ LT AFSNPED B E 2T (eQTLERHT) 3=
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(Okada V. et al. PLoS Genetics. 2012)
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(Okada Y. et al. PLoS Genetics. 2011, Human Molecular Genetics. 2011, Nature Genetics. 2012)
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Phenotype 1~ SNP. PC1~ SNP.
Phenotype 2~ SNP. > PC2~ SNP.
Phenotype 3 ~ SNP. PC 3~ SNP..
Coeffeicients of determination (Rz) 2 e
WBC RBC Hb Ht MCHMCHC MCV PLT | PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 r R2 ./
wBC 1. ! Q S ./ — Cumulative proportion
% RBC . .E © == Proportion of variance
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(Okada Y. et al. ASHG Annual Meeting. 2011, Journal of Human Genetics. 2012)
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HLA-C HLA-B HLA-DRB1 HLA-DPB1
s- MHCHEIE = | caseBRt+OGWAS s9271366 —.__ |

< . | (Comparative GWAS) & d |

3 '

To._ 372 UC cases vs ;i

a | 372 CD cases :> S - il
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Chromosomal position

ucC Control CD
HLA-C HLA-B HLA-DRB1 HLA-DPB1 HLA-C HLA-B HLA-DRB1 HLA-DPB1 HLA-C HLA-B HLA-DRB1 HLA-DPB1
B*5201 . DPB{*0901 ' i .
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: e — : e
e Ty B*5101 . CW'1402  gegqoq
B*5101 ; w*1402 :
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(Okada V. et al. Gastroenterology. 2011)



* IGF1 (insluin-like growth factor 1) &,
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(Okada Y. et al. Human Molecular Genetics. 2010)
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(Okada V. et al. Nature Genetics. 2012)
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Polygenic effect model ... B8L\IRZHFOZH Dcommon variantD#AEHEITE>TE
BOEGHEENHBASNSETIL, Common variant modelé&
rare variant model DEZESCETILEBREIN TS,

- R AEFASIVCBARAEHIZES +SHBEE) I FGWASD LLEZ B L T,
polygenic effect NEBLEHANBEB TCHEBEINSZ LT TOTHRELT=,

(Okada V. et al. Nature Genetics. 2012)
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[RiEKS—D TP —%F ALV zrare variantf##7]

Effect size A -
50.0
High Rare alleles i Fa\;.rﬂaxagﬁﬁl.:ts ot
- causing gh- 5
Mendelian - - . ”I'"BI DRV 015
3.0 disease ’ K-, ' e
Ol / \ .. common disease
3 Low-frequency N
|intanﬂedlate | variage with 1
) - ~ 1.5
%/ A | Rare variants of
’ \ small effect
1.1 very hard to identify
__ Low l

The case of the missing heritability

(Brendan Maher. Nature. 2008)

s R —I T —DERIZKY. rare variantZFRET STV IMNIKE
TR %Z EIFTULVA (ex. 1000 Genome Project, Exome Sequencing Project) o
 Common variant CixBAEINZEL E{R!) X T (missing heritability)hirare variant
[CKUSRBASN S EHE fFENT-H . common diseaselZHENTIZEE L TS,

- B IDER B XY . rare variantfEHTIZHE LN TIL . common variantfZ#T LY %<
DY TIVBBABEEEDEEEEATRIEIN TLVS,




- Multi-ethnic GWAS meta-analysis

- Electronic Medical Record - 1000 Genome imputed GWAS

: |C_3D-9 codes + HLA allele/amino acid analysis
- Biomarker - Polygenic analysis
- Metabolites

- Social networks

Rare variant
Chip study

iEEE 1& %}E E-l- $  ImmunoChip study

- MetaboChip study
- ExomeChip study
- LOF variant analysis

Phenome-wide
analysis

- Cell-specific eQTL
- RNA-seq, Chip-seq .
+ Histone mark Epigenome
- Transcription motif analysis

- ENCODE project

i
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Exome

__analysis
- Mendelian family

- Targeted capture

- Gene-based analysis

- Somatic mutation
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