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¥EFR I/ D GWAS (FH3%)

BARANCZEITHRZMEEEFDORENER

Hap550 (illumina) ZAW=4 /LD A FBEEREAT
152: 482,625 SNPs. FBEE519 A vs 22503 A +— 3964 A (GeMDBJ)
| P<0.0025
2. 1,456 SNPs, HEZE1,110N vs IFE 1,014 A
L P<7x105, 1+2 /8 )L
3k: 17 SNPs, f 54,000\ (BioBank) vs f# 4,889 A
| P<0.003
4 SNPs

FRARAEBRADERRAD LR

BE3R17 SNPs#&, EEE/SR)L (FBER 1,629~5,629 N vs @& 1,517~6,406 \) TiE&H,
Sh[2, BRANDBRFEMRREAZ BT ZE1To1=,
Mori et al. (2001) Diabetes 50:891

Hayashi et al. (2007) Diabetologia 50:980; Horikoshi et al. (2007) Diabetologia 50:747; Miyake et al. (2008) J Hum Genet
53:174

Omori et al. (2008) Diabetes 57:791; Horikoshi et al. (2007) Diabetologia 50:2461; Horikawa et al. (2008) J Clin Endocrinol
Metab 93:3136

Yasuda et al. (2008) Nat Genet 40:1092; Unoki et al. (2008) Nat Genet 40:1098

Takeuchi et al. Diabetes 58:1690
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web j— d L 2 | . . 275 2.80 2.85 2.90 295
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Position (Mb) Chr 11
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. 0.4 0.6
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Takeuchi et al. Diabetes 58:1690
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Takeuchi et al. Diabetes 58:1690
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Kato, Takeuchi et al. Nature Genet 6:531




GWASAZ BT TR DO o=
MEZRDIES

R?=0.0005~0.0031

R H80%&L7%E S M IE. N=13,000~80,000

Coded/ SBP DBP
SNPID (pos Other Nearby N Coded

Build 36.3) allele Gene(s) allele freq. Beta (SE), mm Hg p Beta (SE), mm Hg P

rs17030613 CIA | ST7L 0.49 0.49 (0.11) 8.4E-06 0.38 (0.07) 1.2E-08
' (112,971,190) CAPZA1

rs16849225 CT  FIGN 0.61 0.75 (0.11) 3.5E-11 0.29 (0.07) 2.7E-05
¥ (164,615,066) GRB14

rs6825911 CT ENPEP 0.51 0.60 (0.11) 7.3E-08 0.39 (0.07) 9.0E-09
¥ (111,601,087)

rs1173766 CT  NPR3 0.60 0.63 (0.11) 1.9E-08 0.36 (0.07) 1.2E-07
¥ (32,840,285)

rs11066280 TIA  PTPN11 0.75 1.56 (0.13) 7.9E-31 1.01 (0.08) 1.3E-35
¥ (111,302,166) ALDH?2

rs35444 TBX3 . 0.63 (0.13) 7.5E-07 0.50 (0.08) 1.3E-10

¥ (114,036,820)

Kato, Takeuchi et al. Nature Genet 6:531
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REFEET DEGFZE

2010£IZ(F.
Bk AN183,727
ADGWAS A
fEfr . 180D
BisFrEiE A
Al FEST=

BNO1

T 41
oyMmim

\rs17782313
18 Mcarrmim

Allen et al. Nature 467:832
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B FREETOESFIEL B
thetic associationZf#&H 9 3%

I—hH—SNPE=RIHZLE (QT) DEFE A Ssynthetichhv &
ATRIICHERE T 5

I—AH—SNPDI3DDELEFEE T, QIO R —13
b(j: syntheticE$ITE T %

SERMEIL Bartlett's test [Bartlett 1937] TRET 3

QTéﬁKO) %11 F & rank-based inverse normal
transformation [Blom 1958] TIER{EL THL

RRZEENKRMTHLRETES !

Takeuchi et al. Genome Res Epub




EBEERRZEZICES
SNPs and haplotypes :Ej__\\)l/b-_x

*  marker SNP with alleles A and a
* causal variant with alleles B, and b,

* allele B, (5% in frequency) is always linked to Whole
allele A (20% in frequency); thus existing popuation
haplotype classes are AB,, Ab, and ab,

Genotype of causal variant

o
o

by/b, (90%)

o
w

°
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Probability density
o
N

o
o

QT distribution

*  Normally distributed with the unit variance

and the mean equal to 2, 1 and 0 within a an
subgroup of individuals having genotype atmarker

B,/B,, B,/b, and b,/b,, respectively

A: In the whole population, a mixture of the
normal distributions combined according to
the frequency of genotypes B,/B,, B,/b,
and b, /b,

B: Individuals with A/A genotype at the Aa
marker SNP are enriched with the at marker
genotypes of B,/B, and B, /b, at the causal

variant, which are minor in the whole

population.

C: Individuals with A/a genotype
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RAERRZEICHIESEE:
APOEEIEFELDLALRTFO—)L

APOE #&f&FIZ LDL aLRXFO—)L (LDL-C) ELBEET S Marker Causal ~Causal

; N . SNP  variant variant
* 320 isoform A2DDEAZEE (MAF <10%) TaA—FINTLVS rs405509 rs7412 rs429358

% E3 (—H&RY) 123 LT, E2 (rs7412, Arg158Cys) Tl& LDL-C Fid.

E4 (rs429358, Cys112Arg) Tl& LDL-C 0 62582?

10%

<—H— SNP 1405509 (MAF >30%) CIZEH SENEE

(4990 A THEE)

Testing heteroscedasticity of SNPs in the APOE locus associated with LDL-C.

Number of Distribution of LDL-C Association with LDL-C level Heterosce

Genotype individuals level dasticity

Mean @ Variance Beta p-value R? p-value
rs405509 -0.117 1.0E-07  0.006 0.019
(GWAS SNP)

rs377702 0.005 0583
(GWAS SNP)

rs7412 -0.651 2.0E-44
(causal variant)

rs429358 -0.212 = 1.4E-09
(causal variant)

We first adjusted LDL-C level for body mass index and categories by sex and age (40, 41-50, 51-60, =61
years), and then applied rank-based inverse normal transformation. Individuals under lipid treatment were
excluded. Data is shown for 4840 individuals with complete obsenatian frora the Amagesaki stiidv in (Takeucki
et al. 2010).
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Synthetic associationZ#&RE L T. #&H Hz &F/f

Takeuchi et al. Genome Res Epub
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Synthetic association ME7TJ)L

SNPs and alleles
* Marker SNP has alleles A and a

£ 3 | causal variants each have alleles , , Where the

* m other causal variants each have alleles 5 . Up fo , Where the

Model 1 (R—A—DORBEDTIILIZ,. ETHOREEEZETILHAEEHLTIVD)
* All causal alleles linked to marker allele A have identical effect-size

* No causal allele linked to allele a

Model 2 (R—A—DMm7IIVIC BEEEET LI FITEHLTLND)
* Effect-size is uniform

X Cumulative frequencies equal between causal alleles and causal alleles

Model 3
* Effect-size of causal alleles is uniform

* Cumulative frequency of the causal alleles is twice the cumulative frequency of causal alleles

Model 4

* Cumulative frequencies are equal between causal dlleles linked to the two marker alleles

* Effect-size of causal alleles is twice the effect-size of causal alleles

Takeuchi et al. Genome Res Epub
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Takeuchi et al. Genome Res Epub
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synthetic associationZzt& 9 %
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synthetic associationZzf&E 9 %

Takeuchi et al. Genome Res Epub
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synthetic associationZzt& 9 5
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