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EIHfEHT (linkage analysis)
INTG A MYy Y EHBT —-» E—EETEE
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fEB R X% (affected sib pair method)
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fie 151 - 5 BB BE B i 4T (case-control association analysis)
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REANE L., BRMEIC Kk 5BEBHEDRRE
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IEEFRFEHRTE (TDT: transmission disequilibrium test)
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(BARDPF - BFITIN—THERITZGZ L=, B+BSNPsZEREASIZ 1 E
VT ARMOERET—FEITKRRENAELT)

A genome-wide association study identifies novel risk loci for type 2 diabetes. Sladek R
et al. Nature Feb. 2007

Genome-wide association analysis identifies loci for type 2 diabetes and triglyceride
levels. Saxena R et al. Science Jun. 2007 (DGI)

A genome-wide association study of type 2 diabetes in Finns detects multiple
susceptibility variants. Scott LJ et al. Science Jun. 2007 (FUSION)

Replication of genome-wide association signals in U.K. samples reveals risk loci for
type 2 diabetes. Zeggini E et al. Science Jun. 2007 (WTCCC)

Genome-wide association study of 14,000 cases of seven common diseases and 3,000
shared controls. Wellcome Trust Case Control Consortium, Nature Jun. 2007

e 4,8008R 46D 513, 800RIFICE S KRS ERARBR, 11ORZEEA Z
RE (7EOHFREEF. AMEOREEBEF), BREHY (pfE: 106- 1048)
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Variants in KCNQI are associated with susceptibility to
type 2 diabetes mellitus

Kazuki Yasuda', Kazuaki Miyake?, Yukio Horikawa®, Kazuo Hara?, Haruhiko Osawa’, Hiroto Furuta®,
Yushi Hirota?, Hiroyuki Mori%, Anna Jonsson’, Yoshifumi Sato®, Kazuya Yamagata8’27, Yoshinori Hinokio?,
He-Yao Wangl’27, Toshihito Tanahashi!®, Naoto Nakamura!!, Yoshitomo Oka’, Naoko Iwasaki'?,

Yasuhiko Iwamoto!?, Yuichiro Yamada'*?’, Yutaka Seino'>?’, Hiroshi Maegawa“, Atsunori Kashiwagi“,
Jun Takeda®, Eiichi Maeda!®, Hyoung Doo Shin'®, Young Min Cho!7, Kyong Soo Park!’, Hong Kyu Lee!?,
Maggie C Y Ng'8, Ronald C W Ma!®, Wing-Yee So!%, Juliana C N Chan'®, Valeriya Lyssenko’,

Tiinamaija Tuomi'®?%, Peter Nilsson?!, Leif Groop”'?, Naoyuki Kamatani®?, Akihiro Sekine?>?7,

Yusuke Nakamura??, Ken Yamamoto?4, Teruhiko Yoshida?®, Katsushi Tokunaga?®, Mitsuo Itakura!®,
Hideichi Makino?, Kishio Nanjo6, Takashi Kadowaki* & Masato Kasuga2

SNPs in KCNQI are associated with susceptibility to
type 2 diabetes in East Asian and European populations

Hiroyuki Unoki!, Atsushi Takahashi?, Takahisa Kawaguchi3, Kazuo Hara®, Momoko Horikoshi?,
Gitte Andersen’®, Daniel P K Ng", Johan Holmkvist®, Knut Borch-Johnsen>”8, Torben Iergensen7,
Annelli Sandbak®, Torsten Lauritzen®, Torben Hansen?, Siti NurbayaG, Tatsuhiko Tsunoda®, Michiaki Kubo!?,
Tetsuya Babazono'!, Hiroshi Hirose'?, Matsuhiko Hayashi'’, Yasuhiko Iwamoto'!, Atsunori Kashiwagi'%,
Kohei Kaku'®, Ryuzo Kawamori'®, E Shyong Tai!’, Oluf Pedersen®’, Naoyuki Kamatani?, Takashi Kadowaki?,
Ryuichi Kikkawa'4, Yusuke Nakamura'® & Shiro Maeda!

Nature Genetics (2008)
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BizF £H AvX plE w4 F—TF7Y)L
Lt S

TCF7L2 3—Aw/\ 137 1.0x10%8 0.31/0.25

BARAN* 1.70 7.0x10% 0.05/0.02
*Miyake K et al. J Hum Genet (2008)

KCNQ1 I—0Ows8 1.29 7.8x10%  0.03/0.05

BAEA 1.43 2.8x102° 0.31/0.40
Yasuda K et al. Nat Genet (2008)

REAHARHICHET 2 EEEALML
RETHEE!

GE) I —ayNRRATHE SN -BREHBEEFOSLTHFEMNBERATY
2 BIBEFRE & BEE., HMMIZHE (Miyake K et al. I Hum Genet 2009)




Odds ratio (95% CI)
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Miyake K et al. J Hum Genet (2009)
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KCNJ15IZIEREH 2 BUER %R & BAET 5

iny .~

_ S (%) Ay XL

ELE ST o o
7YYL EBEFE 7YYL EBEEFH

BEE 1,700 3.1 6.1

3ODHH £BHE 1,568 5.4 102 176  1.75
tUrORE FpEEEA 875 5.8 11.1 1.93  1.92
JEEBEEEB 285 7.6 14.1 2.54 2.51

EREREEA : THEICIRETEANM>-8E (BMI<24)
ERBEEB : ChFETERBGE-=-ZERLGLEE (BMI<24)
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Okamoto K et al. Am J Hum Genet (2010)
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GPC5 D[E5E

3ty k genotype minor pflE #AvXk
S % GG/AG/AA  allele freq. (genotype) (genotype)

BE 842 538/239/65 0.219 6.0 x 10 2.54(1.91-3.40)
@EE 6,405 4,451/1,750/204 0.168

7 O—EERE

kﬁ%T\mA%rsﬁiﬁﬁ%ﬁaE:
EROAREOREICL Y, RPIKEOBAENTND
EARE. ThHRETERANEE =T BRBEOLH

Okamoto K et al. Nat Genet (2011)



ErDFIILaALTI—

KRE|RIEBERSE
HRDEWNESR., W FEE, AEREES

£ R/ =E0.05-
E FTIEZ

0.16%
S

BAABEIT2£BHLA-DRB1*1501-DQB1*0602 &%

(Juji et al. 1984; Matsuki et al. 1985)

HLA-DQB1*0602 BB EICHE LV TREEEDA L+
v (BRI LF) EAED (Nishino et al. 2000)
ALXLU, ALF UL TE2—1, 2BEFIC.
EEBICEEET HZEEMNTELY (Peyron et al., 2000)
As=12, As(HLA)=5
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1512587781 {rs1154155 151263646 °

FILalL FTo—REFHSNPs
3—0w/$%K : OR=1.79-1.80, p=105-10-4
FPOTFPHR: OR=1.34-1.54, p=10"-10*

HLAGF : MIRR T F F & THRICRTR
TCR#F : HLA-RTF FEAKE2#
REMFOREE ?

Hallmayer J et al. Nat Genet (2009)




FIILaALTo—OHRBRZHEEF
P2RY11% BEZ2DFIEHIZEE 1 5

Associated Freq. Freq. OR

Cohort Allele Cases (n) Controls (n) (95% CI) Pvalue
Caucasians A (Olgff) 885322) (1_210'?’5 47) 5.19x108
Asians A (01'1755) (%gfg) (1.016-210.37) 0.00417
ﬁmgﬁ cans A (()i(cs)%é)l (()'1% (0.819'?12.96) 0.162
All samples A 522) 4167 (1i61ag 614x107

P2RY11 (purinergic receptor P2Y11): Ji/\Bk, BBk, W% EEAIBK
DighE. 7IRb— R FECEICEEDHS

Kornum BR et al. Nat Genet (2010)
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Toyoda H et al. Sleep (2010)
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Genetic variation in IL28B predicts hepatitis C
treatment-induced viral clearance . 461 399.401 2005

Dongliang Ge', Jacques Fellay', Alexander J. Thompson?, Jason S. Simon®, Kevin V. Shianna', Thomas J. Urban’,
Erin L. Heinzen', Ping Qiu’, Arthur H. Bertelsen®, Andrew J. Muir®, Mark Sulkowski®, John G. McHutchison®
& David B. Goldstein'

IL28B is associated with response to chronic hepatitis C
interferon-o and ribavirin therapy
Nat. Genet. 41: 1100-04, 2009

Vijayaprakash Suppiah!-2, Max Moldovan?, Golo Ahlenstiel?, Thomas Berg®, Martin Weltman®,

Maria Lorena Abate’, Margaret Bassendine®, Ulrich Spengler?, Gregory ] Dore” !0, Elizabeth Powell!!12,
Stephen Riordan!3, David Sheridan®, Antonina Smedile?, Vincenzo Fragomeli®, Tobias Miiller®, Melanie Bahlo?,
Graeme ] Stewart?, David R Booth? & Jacob George!, for the Hepatitis C Study'*

Genome-wide association of IL28B with response
to pegylated interferon-o and ribavirin therapy for

chronic hepatitis C Nat. Genet. 41: 1105-09, 2009

Yasuhito Tanaka®!3, Nao Nishida®!8, Masaya Sugiyama', Masayuki Kurosaki?, Kentaro Matsuura!,
Naoya Sakamoto*, Mina Nakagawa*, Masaaki Korenaga®, Keisuke Hino, Shuhei Hige®, Yoshito Ito’, Eiji Mita¥,
Eiji Tanaka®, Satoshi Mochida'?, Yoshikazu Murawaki'!, Masao Honda!2, Akito Sakai'2, Yoichi Hiasa?,

Shuhei Nishiguchi'4, Asako Koike!?, Isao Sakaida'®, Masatoshi Imamura'?, Kiyoaki Ito!?, Koji Yano!7,
Naohiko Masaki'’, Fuminaka Sugauchi', Namiki Izumi?, Katsushi Tokunaga? & Masashi Mizokami®!”
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Tanaka Y et al. Nat Genet (2009)
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IFN-21 (IL29)
IFN-A2 (IL28A)
IFN-A3 (IL28B)

Induction of interferon-stimulated genes

Nucleus

Antiviral activity O’Brien, Nat. Genet. 2009
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Platelet count reduction (10%/L)

Weeks

Tanaka Y et al. Hum Mol Genet (2011) R TeNIR
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Whole-genome sequencing and comprehensive variant
analysis of a Japanese individual using massively
parallel sequencing

Akihiro Fujimoto!?, Hidewaki Nakagawa!, Naoya Hosono!, Kaoru Nakano!, Tetsuo Abe!, Keith A Boroevich!,
Masao Nagasaki3, Rui Yamaguchi3, Tetsuo Shibuya3, Michiaki Kubo!, Satoru Miyan02’3, Yusuke Nakamural?® &
Tatsuhiko Tsunoda'*2

We report the analysis of a Japanese male using high-throughput sequencing to x40 coverage. More than 99% of the
sequence reads were mapped to the reference human genome. Using a Bayesian decision method, we identified 3,132,608
single nucleotide variations (SNVs). Comparison with six previously reported genomes revealed an excess of singleton nonsense
and nonsynonymous SNVs, as well as singleton SNVs in conserved non-coding regions. We also identified 5,319 deletions
smaller than 10 kb with high accuracy, in addition to copy number variations and rearrangements. De novo assembly of the
unmapped sequence reads generated around 3 Mb of novel sequence, which showed high similarity to non-reference human
genomes and the human herpesvirus 4 genome. Our analysis suggests that considerable variation remains undiscovered in the
human genome and that whole-genome sequencing is an invaluable tool for obtaining a complete understanding of human
genetic variation.

Fujimoto A et al. Nat Genet (2010)
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(https://gwas.lifesciencedb.jp/index.Japanese.html)
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Koike A et al. J Hum Genet (2009); BMC Genet (2011)
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var2l 3 Chrl 3493933-3525341 /1598
var.21 3.1 Chrl 3493933-3528341 CMY 50198 MRS12139206:4 - NRS2794327:4 - NRS2821025:4 - NRS4364818:4 - NRE10909954:4 ] = = c = c ] = ] =
var21 3.1.1 Chrl 3493833-3528341 CNY 11198 MNRS12130206:4C0T - WRS27943271C3T - NRE2821025:0A4G - WRS4364818:2C2T - ] e : : 3 i i i i : 5
var2l 3.1.2 Chrl 3493933-3528341 CMNY 11598 MRE12139206:2C2T - NRES2794327:2C2T - NRE2821025:0A4G - MRE4364818:1 C3T
var21 313 Chrl 3483933-3528341 CMNY 15198 MRS12139206:4C0T - NRES2794327:3C1T - NRE2821025:0A4G - NRS4364818:3C1T -
var21 314  Chrl 3493933-3528341 CNY 11198 MRS12130206:0C4T - WRS27943271C3T - NRE2821025:0A4G - WRS4364818:0C4T -
var2l 3.1.5 Chit 3493933-3528341 CMNY 11598 MREE12139206:4COT - NRS2794327:2C2T - NRE2821025:0A4G - MRE4364818:2C2T
var.2l 4 Chrl 3493933-3528341 3198
var.21 4.1 Chrl 3493933-3528341 CMNY 11158 MWRES12139206:4 - NRS2794327:4 - NRS2821025:4 - NRS4364818:4 - NRE10909954:4
var21 4.1.1 Chr1 3493933-3529341 CMY 11498 MRES12139206:2C2T - NRS2794327:2C2T - NRS2821025:0A4G - MRS54364818:0C4T
var21 4.2 Chrl 3493933-3528341 CNY 21498 MRS12139206:3 - NRE2TH4327:3 - NRS2821025:3 - MRE4364818:3 - NRE10909984: CNVgi%H,I‘iiﬁ
var.21 4.21 Chrl 3493933-3528341 CMNY 11158 MWRS12139206:3C0T - NRS2794327:3C0T - NRE2821025:0A3G - NRS4364818:1 C2T - AT ﬁ
var21 422 Chrl 3483933-3528341 CNY 11198 MNRS12138206:3C0T - WRS2794327:3C0T - NRS2821025:0A3G - WRS4364818:2C1T -
var22 2 Chr1 3676310-3618537 148
var2z2 2.1 Chr1 3576310-3618537 CMY 14158 MRS12027041:4 - NRE3TESTI0A - NRE7S1035:4 - NRS17379833:4 - NREG424080:4
var2? 2.1.1 Chr1 3576310-3618537 CNY 11198 MNRS12027041:2C25 - NRE3765730:2A2G - NRETS1035:1A3G - NRS17379833:2A2T -
var2? 2.2 Chr1 3676310-36185937 CMNY 21498 MRE12027041:3 - WREATESTA0:3 - NRETS10346:3 - NRS17379833:3 - NRE6424050:3
var22 2.2.1 Chr1 3876310-3618537 CMNY 15198 MRS12027041:2C1G - NRE37TE57 30:0A3G - NRETS1039:0A3G - NRE17379833:0A3T -
var2? 222 Chrl 3576310-3618537 CNY 11198 MNRS12027041:1C25 - NRE3TEST 3I0:0A3G - NRETS1035:0A3G - NRE17379833:0A3T -
var22 3 Chr1 3676310-3618537 21498
var22 3.1 Chrl 3876310-3618537 CMNY 5198 MNRS42TEEET 4 - NRETI2903:4 - NRE3TES656:4 - MRS12027041:4 - NRS3ITESTI04 -
var2? 3.1.1 Chr1 357631 0-3618537 CNY 2198 MNRES42TEEST2CIT - NRSTIZ903:0A4G - NRS3TES696:0C4T - NRS12027041:0C405 -

Koike A et al. BMC Genet (2009)
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