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1 WFEgEh OB

W LAY S ST BT, IMEES EMNEE THOVEROBE Il Tl a2 &
DIRSAVTE T, RREME S M ESE (BL T, @£ LR 3) ORIEREL TT 2L DBa T DOib 7
FERE ML A L TR AR E T D LRIFFIZ, TN DOEEL DB F/E DR
BRERICE> TREEELZ T D] EWVIGERS — R ICZ T AN TWD, Rz T
JEZAD O [ @85+ (major gene) | DMFIET DD, ZiLEH MFEN RO TR —
VN RICE S THIEIE I TOD D00 MR IR LRSIV CTE 223, FE IR ARE L TRIIT
b5, T TEIMED“FERBESZM B 2R T 572012, ERR N ET LVEIIZE TS
reverse genetics (7 / LAF ¥ ) 725N forward genetics (B S 1) 77 0 —F D3k A5
NCE, ZRETOLEZA, MEEROUILEIMEDOZ B ED“H B - OBBIED N
association (FFAEFRDOHILVTUVRY, LU, Fn, MBI AREE, B8 - BBLF LR e | FRAx 72
RAGK - DB % “FE” T HZ LI Lo THFHFEIIICHE B RN Ao L o7 — AN
DIINETHESINTND, 2T R A A EITHGET DICIFIFEBEERNZ A E LIS ad-hoc
R8T AL DM ETH D,

MJEEW) BRI ENZHKT L T, BBl &4 OBE I~ ANVRR BRI R LR =7,
BEREOEREBERIZE S TRESEEINDEHTEINTND, (- T, BIBEREOMA
YER EWHIFR B RTT OEIRZ R EL ., SHIZHHAFEE (intermediate phenotype) Z 512
ELDOAE AR 2 IS REEL T ERH D, £ D712, (1) IR E IR O B
R, (IR IR HE AT = X LD R % B 18 L 7= 2 B RS2 a7 — MIFSE ARSI OREEE . (3)
7 7 IR B S < 8 i BEE R R 0D 1 B & AN S M (A 2L BIVE D) O8N 22D fiF A
ZLTINDD AR IEDS N, ()& IE BhEE B DT — T — AR EEBIE ORE ., 2179
ZENAKMIED B THD,

ZNEHDOHBIIHI ST RFZE T8 2DV T 7N —T7 %4k T 45 4 O HHFREICEV A
2o BN, ORI RE T 2R FEE SNPs ORI 2% 5 (E7 LV BIICB1TD
FE6 L B SR D EAG TR, SNP 7 — S — AL BAEAY SNP DHEFR) & @=k— MF%E
R e OV ) LRI GED T YA B 285 (B ME DA AR 77 7 v —F ROV LA
Xy, B EDBMEG 7 7 0—F L OV ) AAF Y ak—MIFFRIRH] O, R
FIZBITDBIRFROTE ) LIS KBS D, LUT | BUET LI FE i N A 2 i IR D,

(1) =7 VB I31T 2 8 LT B R D 1 s 7 iR T

ML) & EICE MR BREE (QT) ICEL T, EF V8 TD QTL fEiTeRY v a)
Jbera—= 7%, BRI B R & (BB R 77 7 2 —F HIZ) homolog &L
TR TDHEEHIT, VR RAE | B AE—ER A FLVEH . FERINA 28 a I AAEH ., 728
DOEE & LTS BR FHIREILA TR HE L T MEIT RIS 2 RIC B 1T EE mg - fedt 2~ 328
MTED,

RAFZETIL, AZR) I Ra—AOET L@ E L CILHEN TWA, B3R E I I IE
7w (SHR) %, BLNZDOH R THOMMAF FFIE SHR (SHRSP) Z#in b, RLUA LA
BT ZllcIvar Iy (—ar ==y r) Ty e 14 RFEIERL, fLAHx Yeta (i
Wr -/ IME. DNA ~A 2707 LA 12 W2 I3 BT BSEERRNT (T ot —2—T v
AR IZL> TEIFE R G T (QTL) DRIEE ATz, 1ERLIZa s YIy 7 R E
15, BEEEFORIEIZMEIT= positional cloning 21 5L 212, B homolog @ SNPs %
PR U CRE MR O S m L LT,

WA=V DORITRT 4 Y REIRIZBL TE, 2o Y=o b (RHFOF 32 av Y=y
IR LED, QTL OHEEFAEFRPH DL AT E~A 70T L AIRIC L DB G TR ELH), S
BITNV YT 2T —F T v A S L DR R GE R S P AT > C&E T2,
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SHRSPH 3k

Ty R ERIE B RO1475

35D IMEQTLD AR &

3E T DFEE - homolog DAk

Ty NEERITHROSRG (20D MEQTLO Sy - £V IA A

FoNEERISRIED2ZME  [1oDaL 27a— L QTLO 43 - $:0iA AR 7 DRE
double congenic 2%#E 13 L9% . 1 L13FDMEQTLDdouble congenicft.  |3& {5+ EIAH FLAVEH O FRFE

SHRFH 3k FTyMEARIFEHRO IR | MEQTLD Sy EfEH

Ty hNEARIFHKDOSRIE | MEQTLD S - £VIA A AR MEQTLO (FAERETR
FTyRMEERIGERED2R | MEBLVaL 27— /LQTLO Sy HEH
Z v N (RAF SR D1 R AR 1ODA LAY ARPIEQTL D43 Bl « D IA Fx Hfi

Ty N1 EIZIX, 3SOOMNLLzImE QTL OFETAHZEAMRIL, &% DETE
LA ZRE Lz, (OWTHOBE B IMEFRE ORI A ST, ) Zibi
BEL T, re—sequencing % . JEMFHFIE ($1R) Y7L 2025 4 T association study 177~
M, FRAIRDGE LT DA E 72 association DE[ANIFED HAL TR,

FIAER LT Iy 7 Rk e E IR E L CIA<IE 9 X< National Bio-resource
Project (NBRP) (http://www.anim.med.kyoto—u.ac.jp/NBR/) IZ5Z IO LR 1TFE ZFEL C
WD, AL 19 11 ARFRETIT, 22 RFEDOBHFRERIFZTFIEL, SHIT 2 B O ARt T E
ZHED TD,

(2) SNP T —H X — 2 5L

BEED (B DWNTHT7IC R S 7)) AR BT OB AR ISR T, RIRT ) DT %
MR THEE T A7 012, EBNR—Z| D SNP F —F_X— 2ADOMER LRI ST B D
FEREL T 162 Bin 728 H L, 550 kb #D7 AW fv % (48 N4y) re—sequencing LC, A5t
2229 ffl (OB 45%ITHBUBERS T2 SNPs) Z H R NICTRIELT, £L T, Zhvblh 3
TEE RN T 57200 tag SNP BT LTV X LEBF L, 72 AR VO S
58 C SNPs [ #AM H 127 — 2 _X—2{ L7292 T 2005 412 JMDBase &L TV =7 /AR
L 7= (http://www.jmdbase.jp) o

(3) BEHER) SNP D#ER

REW7LENEEER 1 CTHY | i+ - AR CEE 22 &HIZR7-7 glucocorticoid 3%
KOFEEB I E ., 7 ) BRI DTZ>TAIZV—= L TCRIEL, 7 /A EICwy 7 T&
72401 B FTIZ DWW T, BB TG E DN E BIfRZ T <7225, exon 1 @ 5™ flE_EFRIZAFAE
THLOIE 3 FIFREETHY ., intron, BT D 3" TIRIAFIET HHDN, K43 45D 1 fEEEL
VIONGRCThH Tz, BREHIEE WO THEEERY SNP 2R 347201213, B T iEOAR
ROZILHT (5 B KO3 T, ek, Bin &7 /7 —ar QERAT) ST
ST RN ECTHGEFAELT DB DB DI LD 3T,

RFEW 72 EIL6FE (ACE-1, ARB, Ca—+5H13E, B -blocker, FIJRA, MEILIEA]) BIL O
2 F AL T, ZOEEER WL K ONRas R E IO BT 2 R B/ 72 RE D
72D, v A7aT b A% AW BIB T RBUENT AT 572, 35K D~ A27a 7 L AT, i, (L,
Bl LI, BT, AR CORBLAT =LA Mk (Tas) FREEMIC, SRR 72
228, MATENAR | E) L= A B AR T,

INDDIRING, 77—~ JITABITHEMELR LB 20N 0% R FEEE
B SNP Z[A &3 57512, re—sequencing M NG 2l TORERERIMRFEICELV AL A TUND,

(4) @ M EDEME S 7 7 a—F LT ) LAFp

= I L B AfEffiE s - 150 i f 3o 1436 SNPs (270 @ non—synonymous SNPs Z&
12) Z3BPEART ) — =0 ZIETHRFILIZEZ A BEICBUIRLU R E SN TE T ot T/
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—7 v (AGT) D M235T 281% & Tp 4 SNPs THERF AT I T L DA E 72 association DA
DRROBITZ, ARy 7 Ra—A(EREFOEE) LWV THALE WO ORI
S-SR PNEEIRBEIZ £T-73 > TH E 72 association DA 27~ L TV,

FIIL =T AT LT aY 2 NIBITAEIED T ) AAF % (JSNP A%+ ) D3R AT
—=7 (case vs. unaffected control #EE] DL Tld, 2B B DAV —=7) LT,
JERFIFZE DR R (R AT 2= D1 I K DINEE 5y 593 4 Ede) KV, 2025 44 (619 cases
vs. 1406 controls) Z & H LT 75 SNPs @ (replication HAID) typing Z1T-27-. 9 SNPs L DFH
.72 association DEMZFRD | FFIZ3DDEAL T (ADD2, KIAA0789, M6PR) (ZBIL T,
re—sequencing 12 25 tag SNPs Z B typing L CHERERY SNP ZRZRLT-25, Y 5% %
[FETDHETITITES D oT, (TD 3 BT EED SNP TiX, a3/ To P £0.001, )
SHIZ, RHDBIR T KIAA0T89 (ZFHL T, 43 F LV TOMRREMRIT L EBI2, R AV =
=77y MERZ B U TS AL ~)L T M EE A~ D2 5 Th o,

(5) FEZED A B AR 17 7 0 —F ROV ) AAF v

I ME RS S OFIE & U T R M8 E g2 M i i JE (silent brain infarction: SBI) & Y727
THIEIZE B UTcadi— MIFZE (BARMFZE, 120k) 232 L7, BiRAFZEO#ERE V> 7 0.,
1001 44 (EEAE IR INAEZE [SBI] 320 44 AREMEMESVE THEZE [SSI] 184 44, MRI _LJRAIAT
RO\ control 497 4) LT, @IMLEDEA LFEERIC, 131 s+, 535 SNPs 5%
2-stage 2 (SBI #£% 2 BPEIZH5 1 THENT) I T typing L7224, 6 SNPs (ZBL T, disease
status EODFE7L association OFEAZFEDT-, BIE, BRFIEEL TSHITBIMNE TX7/-
SBI 167 4. control 805 4 (& X OILFEIMFFEREES TOULE Y 7 /L4 1000 44) TO
replication study Z D CTUD, F7-. BIliEeR D GWAS IZTRIES L., Jilr, S ni=777+
FEIE D& B fn 1 PRKCH IZBAL T, BRI OB E COBREZITV, A ER
association % replicate T&7=,

SHITHRO IR SE B AR " DR EZ BIEL T, BfE, 7/ 2 AX Y U D TND, 55 T
SNPs &z 1 IkRAZY—=227"LLC, SBI 250 44 & control 750 4 (MRI LI AIAT O7R0
£ 250 44 & healthy control 500 44) ZfEHTt 5L LTI, HAk 19 48 12 A RIFR T, 704
2D typing BIE T LTS, 1 IRAZV—=U T #E T4 EDORE RIS T, BRI DO Y
VR OMBERR DY 7 VA AT K 3000 44 (case, control &3, 1500 449-2) TO
replication study % & T & CTH D,

(6) 27— MIFFEAAR I O Fe fj

AR EEIZ BT, BRI LB s T AEAT AR O # R LU CIEH L7201, Jelk
ML BRI D2 D DaR—hThD, FENLEHERER 2 —TH Wk 17 FL09ki=
R—MMIFFEETH B, £ O &M ZED 7 ) AAF ¥ D healthy control S CIHE AL,

1) JRIRF A7

WAL L2 B L Cai—MIFSEIZE L, AZRV 7 Ra— Al WO B S5, DL
RO FEIR R 1 (i MR AR o R L L B 23, 45 & MBI E DR E DA
VORI NEFFODDENO M 5 R ORI BB A B U CREELT-, FFERN 2
ANDRHEZZZE IR U CHIRIRENE M AR BB O T 7 — N ZFTV, Rk 20 45
FE DN TN SAUD R E AR E O S L 72 D KA T — 2 B WNEE LT, &8s AT IR ZE D[R]
BEORLNT-HEREHIL, 7500 £ %225 PRk 19 4 12 A BIE),

ARak—hI, F3r¥—LL THIL BIRARLRIE T ERTIS DS [E THEbD > LA iR it
ROZZHETHY, 40-50 BANEZLOEIEE DD @& fiE K OB E R B (RR2O
B OB E D ETERELWEMEE X OND, XR—ATA T —XDOIVE, IBHFHA K
il OFEf LA IoH T, AR TIX, mMEIZEET 57 ) A% v DIWRAZ) —=0 7 BILW
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GEAHIE R T RRIT O ERF LA E L C, FIFEZEIZES T 57/ LAAX % D control M EL
T, SNP fEATIZIE LT,

2) AR

ISR KR 2T IR LT AR EER AP G2 COMMRN v 7525238 . I ONNBR = SR (1%
FHFIEEARE . REER R KRR BIEML TS E a2 2B & /21,
[l D517~ 2334 44 (SBI 487 44 . PVH 222 44 . MRI IE &4 1626 44) 2= M) —L7-, #%
BRE ORI URNCINR Ny 7 2% 2 LT N2 RS BE R TEY, 2D A4 1I2iE, 4
], WP D AR IZE > T, Bed THFES INZ REUNT . MRI, MR AR A 72 & OFRRERY)
EALZBRHEL TV, 20X RN —AT AT — XD B O I AT,
ARIFZETIL, A ZEICT 257 ) D AFT v B L OMEM B s T OB LM LT,
SNP fEMTICIE A LT,

AWFFEO R B HILTO | W EOEFFE T — XL UL, SBI DO A E BN INFE FE D FE
JEITAE 10%FEE CTHY ., KHRAE(0.8%) LLE_DEF L EHBE THD, - T, A% b7 40—
T 7T AHZEICLEY  prospective 7R RREEDS FIHE Tdh D,

(7) PR R A BT DA M OTE

R U7z, @ i d KON ZE O BT AR T2 HIT, %% % 20-50 % F2 £ DIR IR FEIEY A2
HIEL 7L EHEESID, 2OLTREZAH 35 N 2 13, BAFRY7R T DO ZE AL <o i ifn. 45 &
EDOBE/RE TG B O ERELIEEHIT, BT IR ER TCORBAZYEZ ST 0
DT DHVE N DD, WEIFELL T, 5%, SOLRDHMEOREA B RN RD LD,
I DOFIE T B LB, EAME AT, EDXHRAIEH B, IEAWICEETRIE
TRBIRNN FUTERMITRIEBRIE D XA T 1IN Oh, LI ZETH D,

2T, @M BhE L2 i AR O fE R & LT (CEEEIED1>THS) il KO
MAREE L BT D SNP T AT 572, 73— VIS ME (BB T B & i~ D 52 28)
IZBIL T 4 >DfEmiEa 23 L, 10 (tag)SNPs 4% BRI EY> 7L 5736 4 T typing
L7285 5. 2 SNPs 2331 T80 & 1 i 89 (synergistic) ICHEL THY (v R HIX B M T46, &
PET 16) ., 9H 12 (ALDH2 @ Glud87Lys) [T UXAEHA I & DA 72 association DE A (AR
BEOZEIZEDLT, Glu/Lys L0 Glu/Glu B J5 73 27 3mmHg &) 27~k LT=, F08E
BHHZBIL TIE. 14 OFEMER T2 ®H L., 138 (tag)SNPs 7y % | % 0] 12 JE Ik A 32
case—control panel 1222 4 C typing L. A E72 PE%Z/~L7= 5 &1 1 (6 SNPs) [ZBIL T, &5
\JRIRHE R 7L 5736 44 CTO QT T 247> 72, #5 BHIIZ, ApoE O isoform EFR=iL AT
o— LEDE . CETP @ Gly549Asp & HDL 2L AT o — UfEHEDE] TH =L association (P
<0.0001) 23FRHBHATZ,

ZNHD SNPs (ZBF AL, TREICESUREREDE#LIOfEL TEHTLIE0
AHETH D, T2 1F . ALDH2 O Glud87 7L LA RERICH T AT, BIBEICH, “Bkds”
KETHHLOD, SILETRIEW) ST, SilEA S ETHD, 72 ApoE @ E4 isoform %
HIDNFHaL 27— B & <R M DR B OV AT N EW DI, BEFEOBAEICE
HHEEBIT, ROFENWIAIL T TCOERYTER R GERET LI BRI THAD,

2 WFFEREAE K OV i (A

(1) WFFEREAE
(FF7EDH 7L HEE]

WFIEBHARIE (AL 14 4F) 123V T IR FHRAEL TOm ML E OB T BT R E 72
IS L > Tz, —DITIE, SNPs 23U & T D n L RUF AR L o AT
FEEIRAZSOIZHAFE BT HILNLETHY TIUZL > TT ) DFROMAT IS — B
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EATHEWSN T, )7 TR T A O RIEZR FLELIZIE ST, il AR
FIBIEMIIE TR BB R T OFEL R DM OO T T VPR TH, ik
DA T NIBEMIR BIZB T AT Ve —F 22O EE#H T 57217 CIIREETBEL
TORADDDHZEN 533> TE TN, 22T, ORBEIRTFOF/ LAFBIEE <« NOAE
BRI HE DM AE DRIV TRET T &2 L, @SNPs B TIEZ K15 B OB E
ETLIENEELL AEER T 7 7Y — OIS A AR ERE A R IE T T —F 3 b
ThnHZe, @F / LEMD IR BIEH LD U TIZIE T B (R - BRI gs & OFE D 78
KE T B5) LA VE (ERMPELRIER) NEETHLHI L, L ORI T, A
IF=iINES ESPES Y- SN b ST R A1) DLA Sy i de 2 il R DX 5 - 21 (N =LY

7 ) IERZDDITIE AL T, 2 AOBREICAST2IRIFDOTRIEIER — T —F— AR
EE— A RBT D0, BAFEO RERMETHD, TD=HIz, OFEBIAFZEE IR (75 i
JEBNE S s T-OREFRNY SNPs ~— 1 —728) OBR%E - i . Qs E K L BB K O FE A1E
RN L DIRE R i HEA T = X LORIAZ B 5 LT-oR— MR OREER @47/ L5 I
ST BE - IRIRIEO B L IRFNEZ M CH ML RIVER) O AZEDOfEIH, £ L TZHD AL
RATHEADNW=@ @ B HEIE RO T — T — A REREIE O E |, Z21THZEMARMIED B
ECHD, LT, HE I LIS BRI B2 R RS,

O NG IR OB S - B
ERDEIR T 2—2.2 DI HO—K“E 10" 53 & 1L E BIE R B OJEIA - i REIZ RS> T
LOERHTHIEN, TXITKEPEETHY | £ & 72 F RIS 2 A A b TR &
I HRBTDUENDD, Fio. RN R L7272 1861 E (oW LY B AR GEIR) 7
DIEHRENRANHH 3 5720121%, BARNTOMARAZ: SNPs discovery 21TV, R &
R | D= — AR —RE BT D 0N B D,

© 7 LR S AN D O = AR — MY SR A ] O R
M ELWOFBTEEIN LT, il 2 DBUR I3 S AV BIRAIZNR LR, B
7R E DBETERIC L > TREEBESNDLHESNTND, - T, ZEMERY ez — M
FeMR AL BAREBREE O AAEM LW BRSO ER ZFIEL T, SHIC/EH
BT A EMICRGEL CUOKILE R DD,

@ 7/ LE BRI ISP iR IEOERIME
e L O E LR g e & OFAE i 2 <0 Dl REZE) DFEIE - R T 15, L TREERIRE O
BT DR (EAMEERITE) | L0123 B TF — T — AN ERO M2
WBEVED E N,

@ @i ERER B DT —T — AR EFREIE O R E
77 DG e & O ATEEEIR O RIERTZ WSO A THLINE0NE, FFRES
F R LS TEEHPDBRES T NETHY, LD —REF T TOA L/ M IE
AN [ AT R S

[ O FEFTH - 3D 7 O E ]
AL, OfFHT RIS & DR 1L SNPs DRI BE T 28050 & @=a— MFFEIRH]
KO ) BJZFR e DT A AT D 3 LIRS b,

O MHTRIRET DR T HEE SNPs DigEH

() BEIMFETYMIFITS QTL fiflT. 2o =7 T hOVER., BEREMZHT . synteny iR

[ ZEkA A : ENLEBR E R 2 — IR
EhEILEDET A EL THRIAW DB O IEICH WL TE 72 B8R E ML IET > b
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(spontaneously hypertensive rat: SHR) Z&#t. BILOEDH R THHINZH 53 IE SHR
(SHRSP) 215, FEE D YEARWT Fr D B E L AHZ T2 ET VB — ar Y=y 7Tk —
%ﬁfﬁib %.?rr%@“% B TEEZEBL T, RE ZHODOHFZET —<IZHRVFHE
o, BT, ZAIVETI00 LA HE 2 5 F2 ATy M W 2T ) AAF v N Ko TR 3R
%73>I—J/:F_L“C%<71700)m}— £ QTLICEAL T, 2 ar V== - Iy M AE L B8O
AREfRIATHZETHD, T LVEWEITW X, 2RI BOBS AR IZET ARE OBk
HCHY RERNEN TRIND, @fifgEBmr~—0— X 36 L O LB s 1
I DIERL, contig DIERL, DNA ~A 2707 L A{EE W SRR BRI /2 8 A
W TEAMNT T u—TF 5, BLBE FVANKONZBRITIE, A%E%%E’Ji(i%‘:%ﬁ
EL TR B R DR 21 TH LB ITBIn T WA~ T AEERR T 5, & 12, KFAaxDary
= RN, EDLI72T 4 — Ry 7« 27 LAOFREEE THRER %E‘fé@ﬁ%‘:fﬁi
Fansbligas . 2L TRIEL ~LTRETT 2, 2O, KRFITDOZA1L, ﬁiﬁﬁﬁ’@mﬂa%ﬁ
AR E OBREEREMICEO L7 Eb M5, 2O CIRES -, @l EOFRIEIZE
DOLEBET ROy NI —7 O L ERERLR AR E LT-, synteny fRsRZ7AD,

() HARANZBUDAEERXR—RX | O~v—H"—DAZ X —RFER[ENEREREE 2 —,
ftfs ]

JSNP 7 —#~_X—Z (http://snp.ims.u—tokyo.ac.jp) 72 E 12 L > T~ —H—"E1L TP SNPs (L2
HEI I =T LT al = O—EBRELTT ) LAY DM ThNAZ LIl EZTHH
D EFONTENEG T KOO (HAWEE M TET Y O 2E2 00 CTHZIZ A HS
o) BRI OB R TR T, 7 ARENT 2 2 SR HEE 572D 2 [ i 1 B
B SNPs 7 —# N —2 | 5T %, ZAUT JSNPs DR ASHITHLE, ERSELLDOTHY,
EARPIIZIL, rSNPs, ¢SNPs & HLEL 7= /8% /)72 SNPs discovery (re-sequencing) 17V, 7
VVEAEE T ad A7 E® & NN G Rl %, BT — 24—t 3%, BEA
DEFLRIMEFF O S1-EL T, 150 3514, 1500SNPs % HIZL9°5,

(iii) 7"/ LHAECORG IR A SRS D [FE, S OMERER) SNPs DR [[EZEREE
B A —]
i I B E R AR B B L7 2 DAL ORI [R - (5] 21X mineralocorticoid 524572 E) 1T
BAL C. ZDIEH)E 1 D[R E LHEBERY SNPs (regulatory SNPs 728" OIESR& A5,
RFEA 2B 3E6FE (ACE-1, ARB, Ca—+5513E, B -blocker, FIJRA, MEIEHEH]) BELOY
AEF AL T, ZOEEERROL S K ONR e EI BT 2 R B/ 12 EE T
eI, v A7aT b A% AWTCBIR FREMENT 21TV, 18 B FEE26N5bDICEL
T, B bé’J SNPs 8RR+ 2,

@ ak—MIEOT A
(iv) B—pzrR—b ARERY A ik U7 Ml 4R [ (R IR 2E)
[ENTERRERE 7 — RECKSE, SR IR R B [ 5 3 35 A [
JRIG T R Tl E L7 A 1 46.5 7 ADES T T, #ift O\ ERF R E &b IR
WZERTAEL | BIAE, 2 3 IRPEZE (P — B A3ESE) DRk I7 A 1208 65% & E -1 (57%) 2 KEL
RB1%, b Fb - ml b O EEL T T, 15 F AR -13.5%, 15—64 F-70.1%.
65 ¥ UL 1-16.3%&4 O B ARO MR8 i b L7z HUs OB Z B LT D, FeE IR o & i
JEVEZR R OAN I IS 522 N /10 Tt (REFEENL 514 N) . ABEFERIL 19 A/10
X (EENEET 17 ) SIRIEEEEEI TS,
JRIG T CIXERIE O ZHEOL &I, BRI 72TH BAEZ T AT L3R Lfkb\%m‘m)@
—D LA —TOZRERIIFM 2 5 NEBA5 CFEEL 11 FEER) , w5 3-5 4
\ZHEFEER 2 LB OB A3 45%EmE<, MERIE, SR KA A, kIR s
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D —fisefit
GR[TEERE)

TEAL TS,

R loLE £ g s il

PHEBICINZ, REER (AIEEIEEZE ) IZEDAEREMNIZIRNTR2E D
\z

JRIR T EERT 2 - 22 2 — D 1 245 CL
R 14 AR EE LD MU BE SR K OS2
B =D H DIRINIHEANE 2 TR %

ON) G LU CTHFE~OSIEFEONT, FIEO
6000 BoIm N & ERRE L TRBIER T ) A
5000 R TO Lo (R AL B
4000 DAEGRE ), Bl o X —Z B HE I
3000 BALTiZ. £9 5000 ADFEMfEE LU, ikt
2000 - AN N =275, IRNIRIERS %2 &
1000 o Ltk EF DM b DA OFIRIL 3050 F

A%<, 60 FLLEDEEE E D70
(B, 16> T, a7l Dligas &
PHEZBH 5 AR ME THHH, il
JEDOBEENG1HE EH L TLAH B TH
D, —REMF CTOBBHINREATY —
=TT AT LT EFThHEE L
Do

20 39 10 o

60 70N
Fiim * (AR

) F _oar—b: @b O A2 I EF (BRPFZE) [ENFERER 2 — BIRK
%]

e I E PR 2S A OFIE & U CL RIS HEE e M i i ZE (SBI) M Y7 7 281255 H L=k —h
WF7e (BARMIFZE) 2 EML . 21k, SIRTBiDT-5 DTt F L ZADHESE BT 5, BR K
THEATL CWDIMR 752323 (BRI 300 A, “E4HHR 57.5 F) LY SBI BX U= he— b
DR E A IVEL . SBICEEE MARZ T super—normal #EE . SBI 2B A GEEME M iE ZE4
FIELT=H D (FREDHEITLI-H D) Z R H XA L TR L35,

(vi) 2B =z —b: 2 BN O Hilsk 2y Uk AR ] [ 2 K |
BEEMICIRBES VAN S WVEIRIR T O 2 SOMUBERE 1 SORIRER T 2055
WFIED F AT 2 HH L TS, JRIRFTIEE FER, — MR RE T — & BREERIZBE T2
FERIZRTE I IR L | JRIRIFZE TEL NI H A 1B BRGEL TOSTIE Th D,

(vii) FEPA=7R—: B PH AR R 52 52 oD i ifn 1 B FR R R S
[ESZEBEER 2 —, KBRORS. 1]

e - ki e & o — i N ORI TR, Wdiie (T72b b BIRED) @i ED N 2 8% <%
DHZENEEL, LN LIMED IEHR A ICB W TEICALE 3D A& IFE ., & LT DB
ENTRNEHEESNDTD | IBARII RN R ORGEEIC XS5 =B = 28 O 5 D & C
b, FAREERRAET — X&KL T, PRIIZE BT 25T 21752 8% (F
PRI 28 Cl) ATRE T D, T2 TAMZE ClE, B EREEEZZ 2 o T
BEELE AR (I 2 o DA JE 72 & Dl b B4 & 1e) BB 2 H N Ok — e L TIET 5,

(viii) %7/ DEHIZIE ST — T — AR E I O 58 [[F 37 [F R 2 —]

T—T— A REROEIEEZ R T T DI, 7 AMERETFEHT228 128> TRIBMUAZ D
EWV A& & GhRAN B DR O T ZEN A EENEINEWN) SRR A L he72 D, iz
X, H5 @ T B R T OB BT YL EFF O AT, (R Ga L) EORLE
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FIEDVAZ @GR DD, ZLUTYARY « 27V —= 0 VAL U TORe S S @ < k& )
DHETH T IZFHI TE Db DG, LV oTo iz RarE RITR b, ZoER, BiZr
LEHERBOERF (—EV VL EIZIEN EFL722E970) &0 1:1 OREFRTRL,
& 1278 #E IR - D5 FRIZIE B 9 0B IR A ALVE 2 LD 20 BR B B A (ZE75 1)
DIFEL B LT M AR SR D B D,

(2) 3 it 4 )
AWFEIL, ATE TR AR ) THilk R 2 e, Ot R & T 58 s 1 FELSNPsD 38
HHUZBI T 285> (BB & @aR—MIFZERG L O ) 2JEF RO T FA T 5
oy (FEBe) Ll Kplshs,
BOBETE & SNPs OB

(1)

i A St R L &
ﬁfﬁ?’)b—j

SNPST—RN—ZHEEIL—T |

- ERETD o B —

o — | mhacy | mmecr | eescr

FILEED | 1

:lﬂ?— I" ﬁﬁ v b

/@ . (5) . O sriecmama s
JRRTRZE ) — R — e

BRI —J

)| L |

FT— A FERERERE S — l

LUR | #5807 V=TI T EI o8 &2 RI_ LIz 3 TR JEREBE - S B A RL R 92,

gLV x= Ty Mg V—T
ESRVAES| LS e e
EARRS PRS0 T Re T B i i

EBETy N RDa Y=y Ty MERK . B
fEMT . BN synteny OREZR 224

SNPs 5 — & _— 2T )L —F

e ERE [E] 3T [E R E L 2 —
JIEESSIEIN KR KRFZRFERE EFERUER 4
Bk
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HARNCBIAEBR—R | D~ —T— AZ
H— RO AN PEOE N ZEfRB 218 72
SNPs 7 — & X — 2Dk EL 2+ 24

R B R A AT —

ENLEBRER 7 —

7 ) DR C ORRE RSN A5 A BLY DR & L%
AEMYJ SNPs (rSNPs 72 &) DA ZESE 2 FH24

JRIRE AR ZE 7 N—"T

ENLEBRER S —

RICRZFRF e EFRVZER B4 - Bl
PR

Je e Bl i 22 e 5 S P[]

RERLBB L L7 U R T o= — M JE &
1

DA =]
PSS

EIRAF G N—"T

FESLERRER 7 —
FARRT: [EEE NRHRENA RS =

ROIRRT: RHR R AR B R

ENE e I A 2E & OV 2 F i ZE D7k — MIF 8%
H

BRI N —

[EI S PR > 57—
TR KRR A PR

BRI T O 2 SO IR &1 S ORI TD
7 ) BRI e FE Y

B R BRI BT BT ) DE SR T Y
_.7°

[E S EBRE R 2 —
RIRZFRF P ESRUPIER 4 - B
BRI,

RS ER R IR AL T — 22 HE-OL IR R
T LT 7~y IR AEAHY

T —T— AR [EREIE K ES V—7

[E S EBRE R 2 —

IR T BhA B R LT~ SNP [E3 D 7E F A2 $62Y
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3 WFFEFEME A L ORR
1

ay V=l Ty MENT (ENLEBRER X — BIR KT B R L

EAEIE)
(1) WFIESEHN A S OV R

H AR ML ERIET v b (SHR) BLONF DR THHMM2EH S 7 IE SHR (SHRSP) &
Hmb, RURBLAMED KT 2oz kar Yy 7 (—farYe=y ) « Ty 14 5%
FEAVERRC L A ffa
Z Y AR W R oD Hypertension
PR/ME DNA~A Chri Chrl
ra7 L AiEE M x@ %@
VN2 TR TR o
iR T . A BE fi T (D~

(701:!%‘—&#7 % Chr7 g@

v EARE) Lo - g
T%E/‘jﬂ‘zgﬁ'fﬁ hx@lm T.chol Hyperinsulinemia

r | li ist
< J# (QTL) @D [F] %ﬁm%sm Chri5s nsulin resistance
H/:E%gitﬁf:o 14 D —~— SHRSP -derived

\&\@ =" congenic strain
< T.chol =

AT RFED Chri9 ~ @ SHRueves
{’EE}Z%%E&L\ E‘ ™ congenic strain
f£3& A+ DR E
\ZIAliF 7= positional cloning ZE&HHEEHIZ, BF homolog ™ SNPs Z#EZR L C B HifiF
Mromigis L,

VERC LTz 3w 7 Rk AW E & IR E L CIA<IE X<, National Bio-resource
Project (NBRP) (http://www.anim.med.kyoto—u.ac.jp/NBR/) {252 k& IR O W 58174
FAEL TV D, Tl 19 4R 11 A RERETIT, 22 RO B RATE AL, EHIT 2 R
MO FEFRe a2 D TND,
¥ VIv 7 Ty MIE R TOGRAEE NS EBARFM CHABZ 726D THY, a2 Y=y 7 - Ty MI
Yt (RD— 5y L AR T-H D TH 5,

Construction of 14 lines

HT+T.chol

Dyslipidemia

SHRIZ, T4, HEB SN TWD, AX RV w7 Ra—AOET V@3t L TS
TW5, ERNTRLZEY, @i Bz <, IRE R RS  mA A MfEEA A
VoARGIEZ B L, EHICZFOHRTHD SHRSP IZMMZE T, DME K72 & o & i JE M i
RAEPHEZEL S WEBBHREKEZHL TV,

AW 70 7 MIEBWT, SHR 38X SHRSP &5 /LEWE Uiz & s itz
SEHi 95 rationale |ZLL FD3 2> THD, 10 HIE AX R v/ Ra— 2O AT
FINDHHEY | H 2 DEFIZBNTE, @lELMOYVRT T 772 — LB EEL TRD
HINAHZENREL ENONIBOBLEAIRICIVHIHI N TWDO, b LEITEE
L7246, ED Ik G ot (To& 2 X @ R A IUE & & i 5) SRR L L
THHRLEZONDD, LWV TRITE IS DRV~ | BT T 5720 Th D, 201, &
D X7 A PR DR E (BHE) 23 MLEEWVIIRIEEZ LB LFL00, LWV T35
HROES N EGDLHIZD ThAD, 3OHIF, BREALT SHEEHEVY, FiEL TORE
WE7-013HDL DD JFAEH7: (B\W)) I T A I E SR iR | Rl @t 03 572
AIEVHRERIZIE DN T, Ty ChETELBIE T ZRIEL. D homolog ZEhDE
MEICBIT MBS LTRSS TH D,
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OEMJEL DY AT 77 72— LD EE
A2~ 3 88, SHR, SHRSP
EXFRR R ML THD Wistar Kyoto
rat (WKY)EDIZIX, &+ %
ib&bkf% LILE SRU AT 777
ZRAL T, BHE 7 (R
0))3@%%%&& T T~ —
. AR IZB T, FIRTT 8 SHR
7O H—IZOWT DA (n s
vitro DEEAEANE R THIES NS
FEEEL BRI SEE in vivo T
HWECTEHBELEHAG DY
)T ) BAF Y LT, DD
NOZTy AR EIC QTL OFE
BaRDIZ (TRBR) , %2829k B2, HEDITE « OE I+ 258
FFENIFAET DD, Z L TRAT 7 ELTD positional cloning (Z[AIT T, %2495
YLt R (SHR B2k D 6 AAICBEHL Tk, M, 7L —%fFL7 RNO1, 2, 3, 15, 19 &,
ftfE % K0 i B K O AV ARFIED FF 72 QTL 23 A S T0% RNO4) (289
DIy T e ERR LT,

Differences in

gmaven NEFA

Log (max.G-U)
mmmm  Glucose uptake (G-U) in vitro

Increase in NEFA secretion in vitro

— mmmm P.adipose / Bw
RNO1 :
- L I Triglyceride

* + + e + » *-— " mmmm Total cholesterol
Arix D1Wox10

Body weight (Bw)
I Blood Pressure

Log (max/basal G-U)
L

Log (inc. NEFA-S)

—— + + +—t + +» Log (inc.NEFA-S)
RNO13 — ¢ 00—+ =
Log (max.G-U)
Log (inc. NEFA-S) —
e
| RNO3 |
— RNO14 ¢— + -
RNOE ¢—— 4+ 4+ o+ o +o W
—
RNO15
Log (max G-U)
—
—_——— L]
RNO10
RNO16  +—4——t+—»
Log(mall_x:;ga[ienacl'g:m = =
-

EE—
RNO11 RNO1S PN,

FEMEZR T — 2 E BT D0 G SCERCH) L IR — U RITR T @D WO DY
K (72 21E RNO3 & RNO15) T, 2 DL EDVRI 7772 —D QTL Zh R0 F— R
THERSNT, LML, mILESHAGDETETS (ThbbimoEzn ikt
HT5), VAT 772 —OEMBERIET 5972~ A2 — 8517 DIFEE TR SFF
T 5D TIFRL, RET NVEMWICEETHIRY, TeLAE 2 DURT T 7782 — )AL
T BARAORE FE CHIEIS I QOB ATREME DV RIR S LT,
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Summary of phenotypic changes observed in 6 consomic strains derived from SHR/lzm

SHRFWKY SHROWKY SHROWKY SHRAWKY SHROWKY SHRFWKY SHROWKY

BP Bw T.cho TG NEFA BS P.adip/BW
RNO1 T |

RNO2 (13 I T 1

RNO3 ! | {male) T
RNO4 1

RNO15 1 T 1

RNO19 ! 1 1 1

=N WEetga WY C Y vace=:iliiy) s I5a

%IRRT BISNP 7 —Z R — 2 JOE T A28, M EFRHENZ 1T <O EBRHK
FFORERE -3 B~ TV, F-E 53 2Eab 22725, AT, KEHO (&
DUMIARTEEH ST AR T (DR 1) BFTET DA REMED & E T
720N, (it in silico DFFRTIG RS- B BAEFIEYE THD salusin 728 6%
D—HIELTEITFHIED, )

BRI, FFE DG 7 (BE) 3, Z OB+ 20 A N L CEIEDBRREREL T
BRI END T, BRI B (association) DF BEDFEEE . /5 FEWMFHIRGE
PRSI0, Ll ED XS 7 BB 3B s 2RI > TREEI R
DO, Z LU TEIMEZEAECELNEN) U, FAERMEIATHY, T LEM TOR
Fh T — A ORMNHIIESN TS, Y37 Tobh MOVFEDOHMIZ W 2S5
YoM Lz Y=y Ty ML, BB D positional cloning d “TBAIRFH)Y
—NELTHRRTE T TR BEESN AR RR T2 TOAEREM
V=NV ELTHEHEATHD, ZOOIIE, FElN SR BN M E 72D, T b
Ytk 1% Lo, SHR R, F5IZ SHRSP Ot E 577 i I S s IZBIL T
S FARFERE O HIE, [F QTL (2B W CREESIL TS A BRI 713, 22 RIS
DARN AR, PR AN ZRIPEIZ ST T DI i 708 O A EA R R EZ LT
[ ARV AR NS BE L 726 DO TH D A REMEZ R L, #iE L=,

M 31T DAEARD AR A ISEN VIR DE 3 326 RET /VENMIZ THEIER)
R T RIS D1 2ELTO FHMY (G5 B 5 BNELNTZ L, EITHO
positional cloning, % U C & IiLF OB ARE KA [T 7o KRERFTEE S 2 b5,

@7y MBI D E MLFE BT & s T

B L7218Y . SHR 3T 6 Rk, SHRSP kT8 Rt Y3y 7 - Ty haERkL .
DO, Yefa iR 1, 3, 4, 15 F M line TERDT-8, 10 D F/p 5 Y 0 R TEIN A k5
L L7~ positional cloning Z b D 21725,

TRITRT 4 P RERIC LT, av Yo b (EF DR 32 a0 Y=y
R ED, QTL OHEEFEFIHDKIAIE~ A0 T L AEIZLDBG T RBE

RSN ER LT oy Yo =y 7R LR HoN R
SHRSPHIR |Fv e E1IFHRDOI4EHE (35D MEQTLD AR E 3385 F D[R AE - homolog DI FIE
Ty MEERSFRRROSRFE 22D MEQTLO Sy HE - F0A T
TR ERIGEHRKD2EH (1D 2Fm— L QTLOA B $0iA Fx ARG T D FIE
double congenic 2% %% 1% L9, 1HFL13BDIMEQTLDdouble congenicft:  [iE s 1 MIAH AAEH O #iEE
SHRH 3k ToMNREARIFZRROIRE | IEQTLOS BEF
Ty RS EHROSRIE | MEQTLO S EE - #RVIAF BIREZMEQTLOFTEMERR
ToMNRIBERBRO2RM | ERLO=L AT 12—/ LQTLO S HEH
T RABHRDIZF | 1ODA R ARFPEQTLOD 43 fff « 42 0IA Zfy
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), IBIIN YT 2T —8 T oA I LA RERI R EE A T R T T T,

SHRSP {12\ T, fixh EERB IR EZ R TIE QTL 23, 7/ AAF v 8o
Ty MEER 1 F EICRIESICTERY, FY A RMEIRZHE ) & L7- positional cloning
WZBIL TRk R AR T,

Positional Cloning of BP QTL on RNO1
~70cM Construction of a total of 11 sublings n=40-55

28 T T3
Male 5-months
I Db » 4T mmHg | 237
1 " gt BP & 1 .
_| - arm1 215§ |
I = 1 204
| H " ' . = 1 140
5 ==
. . | I
ar ) o (FBP i, N S e
il | ] ra F[LIPETLE Y
T . i oa a3 an 2 atL 1 for O
E 3 b no T T
BP Fo— Female 5-months
194
QTL3 '@ ——-R e
741
o | . | B B H mmHg
I 150
1 T LN Stroke | galt loading for 1-month
e £ T T ) \_u-h,_o':];u_- sub sb sub Csb’y
el songenis R LB 2 T SN )-2I\_'_-_I & &1 7 3 \8)J 100%
I aTL Qi Qi Qi QL QTL QT e ”
10eM| 14243 143 142 243 1 2 3
= ol

He9° 70eM D Yo R fEIEE (R RPN 213> 1000 O {5 TS EESND) ZFA ez 7=
(& IJEZ >~ SHRSP IZIEf £~ s WKY H D YRkl /i iz 7-) L 25,
5 & HERCE VN CTHET 47TmmHg, M T 30mmHg O MK F 23R 7=, SHICFIfERIC
BAL T 11 SZ#ED subline ZERL7=LZA, W), 1 DD EEEIFIZHRTDEED
AT HEEHBEIRNIZ 3 2 (BLE) D725 QTL BFAETHZEINHALT-, ZD1%, 3
AT OFRE RGO EZ T, & QTL #EEH I Dbl 2T >OH Ea B TER
FAERD RS2, (W T o s B ERE O BEbITHESIL TV, )
ZIBIZBEIL T, re-sequencing % JEIRAFIE (12 1R) > 7"V 2025 44 TD association
study Z4To7=03 ., 573G E MLF DA E 7L association OE [AIEFROHHIL TV VR
/AN

ZIET, ®EIEDOET NVEMEZ VT, FFED (LRl ) et ARG D 7
13 H LT positional cloning Z A 7= 521 It s% D HH I IIVTUVD, “U AT A
BER7ELT, BT VR T 7 72— B D THRITZAT> TOAB DO IF A STV
2, FLEARMIEOT L EEINT AP 2 B KBRS (77 A3
FH)) T —TF LA G bR T RAL AN THD,

(2) WHFERR DA H RS DR

BIE, b SNP VY — 2483 B BCK O EBRILFRIAFZEE L TR I aIztED Hiu T
B, Freh-~TRZIIEDLDOD L GERIET) IEHREE EICEFHEINLSoH 5,
KRG TE 2 DMER LT-as Y37 e O as P ==y 7 2% RO & L E 5
R IRE DT80, & UL E N BS54 BRI - D[R] E - BRIE D T2 D 5 H g
TRV — AL LT, AR B SRBR OMFTE 72 & JRE 7R 43 B 00 & 1 R OV
HE B OFFEIZROIZE KT 5L 0 LHIFFS LD,
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FRELTSRAENGE o> — &4k

tothe mn-n-l”B Rp SHRSP.WKY-(DIMit6-DIRat83)/1zmTkyo IpW
o Resource

‘%%E%Eﬁtv#—ﬂ e

Project for the ey SHRSP.WKY-(Taflr-D1Rat36)/TzmTkyo sub 5-1 ‘%%@%Eﬁt‘/ﬁ—m SRS

Rt o Japan

\_{g. qqqqq SHRSP.WKY-(Slc21a11-D1Rat106)/lzrmTl sub 6-1

3. 2 SNP 7 —H_X— G ([ L [EREF v 2 — KIRKFRFRE B R 5E R
B RN B R )
(1) WFFE 5kt N2 M OVl S
BEAN D (A WTHTT- I R &) AR O B s IR €L B/ S/ A

AT 2R R CHERE T 272012, [TEBA—R D SNPs 7 —FZ X — 2D GLA ATz,
T BEROBEAHEL T 162 B 2% L, 550 kb BD7 ) LW % (48 N47)
re-sequencing LC, it 2229 #l (55 45% XL RS2 SNPs) &2 H AR ANIZT
[FELT, LT, ZNHI0ZRIEREZ DRI T 5720 D tag SNP #&H 7 /L=
URXLEBAFEL, Fio NSO S H & D T SNPs TF#EM B 12T —#X—2 1k
L7292 7T 2005 412 JMDBase £ LTy =7 /AR L7= (http://www.jmdbase.jp)

\ J Metabolic Disease Database
@DBase} A SPet :

Department of Gene Diagnostics and Therapeutics @
Japan Metabolic Disease Database Research Institute, International Medical Center of Japan ISET

‘%%E%Eﬁﬂ>§*ﬂ [r—

Home

D% AEHBEE T RIDITIBINERD YT OT —F N — RS D TE
1, 97 TIZ 401 BAnF-. 5914SNPs &725 T,

[F] 7 — 2 R =R AN I TS T — X %1 L C, HapMap project T SNP {&#
OMFREMEERFILIZEZA, BARNZEIL TIL, 89% 0 SNP [E#A% HapMap 7 — 12
KEEITWDH DD | RS IV TRV 3727357 (11%) FF(ELTZ, LT2h3 5
T.HFICEB 758 FIZBIL Tl HapMap 7 — X O HIZ M A TH B IZ
(re-sequencing {Z40) SNP {F R OMFEMZ 1m0 T M EBEE X HND,

NCBI OiE & 4% dbSNP 728 O KB/ A KT —Z _— A2 T YRGS
T2 SNP [F &2 U &k L 7= PharmGKB (Stanford K%:) <> PSC (Pharma SNP
consortium) . DrugBank (Alberta K%52) 72 DB SNP DT —H _X— AL TH
Fons, ZNHDOT —4_X—2L 4|2, IMDBase 1%, IR 7 ) LEHT OV — A E0N)
YA THA DT —Z =% RBHLTEY, JSNP BATHEREL/2 DIV &k
STVWD 12 DL EIEHR T —FZ_XR—2AD 1 DI SN TVD (R —VES
D,
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PAS - IST

JSNP The list of related mutation databases

Acknowledgement: JST acknowledges these databases for assisting our service.

database

abbreviation institutes managing database comments
dbSNP National center for Biotechnology Information Single nucleotide polymorphisms, small-scale insertic
= |[(NCBD) elements, and microsatellite variation
HGVbase The Karolinska Institute (Sweden), the European The Human Genome Variation Database) is to provic
= |Bioinformatics Institute (UK). fully comprehensive catalog of normal human gene a
HapMap ||Cold Spring Harbor Laboratory &3 (fc(;notypc and frequency data produced as part ol
PharmGKB [Stanford University. An integrated resource about how variation in human
E— to drugs
HGMD |[Cardiff University Human gene mutation database
ALFRED ([Yale University A resource of gene frequency data on human populat
E bl EMBL - European Bioinformatics Institute (EBI) and ||The Ensembl project provides automated genome ani
= ||the Wellcome Trust Sanger Institute (WTSI) the annotated genomes.

JG-SNP [ Tokyo Metropolitan Geriatric Medical Center Number of autopsy cases: 1,375 cases Relationship b

dbProP |[National Institute of Radiological Sciences Information on amino acid polymorphisms and sphich

region
PSC Pharma SNP consortium SNPs and allele frequencies in a pharmacokinetics-re
JMDBase |[International Medical Center of Japan 401 Genes & 5914 SNPs
DrugBank ||University of Alberta A comprehensive resource for in silico drug discover

(2) MR FE DS B IIFFS DR

AWFZETIEL, B IZEfF L7z SNP fF8AiE H L TRER T/ LEHT (association
study) 17> T2, %03?“—5' (ZBIL CHEEICABRIZ AT 7= M 2 H 2 Tl |, =i
J£ R O D BEE B O | A 172 B8R IE MR AR L THESIZABEL TV
<TETHD,

3. 3 WRBFAER 7-fEdT (BN EREER 2 —)
(1) WIS M OV

SNP 22N UAR A RIRZE R B | G~ A VR 7R BERE AL A b To DT EHEES
NDZRIN | FEEE, EOIVR AN = AL TEIMIEZIZCD ETHLE R BORIEIC
BB DNZHONTIE, RIERBZRE S HBL N,

mRNA OEREFHE . TR DER L, AT TAL 7 R T UMY ESNS
BEFFIE 20D, BB AE 722D “BREny” 2 RN B L ChE E 7R E LI R 2 FA 8 15
SY (N QAYSAN

o2 137 D CEGRAEIR 1 O AR Z [FE 35281080 BEFET D
SNPs D72 xOEEEERT SNPs (regulatory SNP 72 ) IZBI 4 A EHaE A TFL L ER AT,

—0——L—0 O—@

Upstream] . Exon Intron Downstream
115 (29.0%) 110 (2.5%) | 150 (37.8%) | 121 (30.6%)

REMBRENERER -CTHY, ME-RBEFHEG cCEE o &EE2 1T
glucocorticoid i’é}{ZlW)ﬁ‘./\ﬁﬂﬁﬂ% 7 ) LERIZDT > TAZ)—= T U CRIEL,
I I o7 TEE 401 EPTICSOW T, B s A & O E BAR 2 5 T,
EXDTEL, exon 1 @ 5 AIE_ERIZTFETHHO1E 3 FHIFLE THY ., intron, Eis1
D 3 FTIRIFETALDON, &K %423 55D 1 FRELWVINER ThHo7-, UL, estrogen
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ZARKRICEL T AR AT OV (3600 ERTLL LR A RSIZ R SREL
721,d . Carroll et al. Nat Genet. 2006;38) TOf54#H % (promoter—proximal region {2
ffa“%.%@@% [TFYITARL, 1-kb BANICIRIVE, 0792 4% il anae) &

IFE T HERTHHT,

L?‘Jb‘io’C EHTM%E@LE% ZBAL T, SR EFREI VO THERERY SNP &
BRTHEDHITIT, Bl EEORKDAILGT 5 J:{JIL&U\ 3T TFID., BERIT
L4z:%<k7/7~/a/(/£$)€ﬁ T) ST T 0 I S E TR SR #a P &k Téz
BN H5, P, TIBESOE#IZEIL Tl codmg Esz% AT TGA R
T RT E'ﬁb“( L exon-intron BE S GEI A G~ DME DB D, TR HIEEER SNP D
R % R AT 5 O SN T (LD) [E A B B L DD KA
re—sequencing DARA[REE ZHND,

BT DIRE FBUEAFNL. BYR)GZBWTHLRERD W Chd, 77—~y
I3V AT DA BERY) Bin 1B 2600 DEER L, #EEER) SNP Z[FIE T2
HHCTy MBI DI A AT o7, ARERIZ2 M EFE6 TR (ACE-1, ARB, Ca-
FEPLEL, B -blocker, FIIRA, MEVEIEA]D) BLORZFAZEHL T, EOREJEEME
g R E N BT D FE BN FERKR T~ Ty T~V AT b A2 VWl
G FRBUENTZIT o712, 35K O~A7ua7 L AT, I, Oligk, BlgkE iz, ik, fghh
n‘ﬂ?ﬁkf@%\éﬁ%’i’nﬂ“\ﬁk ARG (hkes) R A1, S8 Rr B0 Z8 B, mATENRE

CEHB LI B AR T,

(2) FFZEE DA H RS ND NS

ARBFSEClE, MEFRENICEBRTH2IEDOMOLNTWD, DR E R 1/ (72 213
mineralocorticoid & Z&K) ZxfHREL T, FDOFEEEINE 7 ) LDIFED D R ATHE
KT HEZAFETITHEE D o7, T4, ChIP-on—chip 72 & OJeER T 3BA%E -tk B S
nNoHEEHIZ, 5% BEFHEI AN =IO BHIE £ 2 TV DO LIRS LD,
29 AR E B DA AR - LV OB TR R Ry R — 27 L CHERE
1) SNP DIRZEHLHED LN TV EEB 2 HID,

3. 4 JRIRHrZE (ENLERSER L #— KIKF RSB BRI 50R 4 - B

B | TR IR R R 125 S 25 A )
(DIFFESEHE N2 B OV

REBRBR AL L7 2R ] -C i i R B R D 7 IR R 5T (JR IR IFAE) 2 52
FEL. 1 WP DT=d DT ADOEG A BIg LT, ] 2 77 NEB 2 5B IR i
iz s— KOVETHEMSOm 2T, Bk 14 FEIV#EZ B2 — KU
BBR R D DI DD MR 2 | R 23 H U CRBUEZR S AE PSR
& TFL7T2, #912,000 NOIE M 2 ke i Fili A (B 9E) Ic=o N —L, —
EZIE BICN A, BREE, EEhE CHE) | B IRTEE)E /L OBREE B R A g i
HMELTUNEL . IRLZZ L CWAFIZOW TR S 5 i A 7 — 2 25 il
L7z, 95 5,800 ADOZZENOIIA L T+ —LRa B MBS L) 2 TRy
7V (DNA) DML A 52T TRIF T/ DT 2 I3 DIE N E 7T,

JeT, RIREEFITI T DA & LR IR E IR E DAL TN MD R R T
~§7%:;%u+l,710 5 M EE T CT —2ORBELRGEBIEAD T8 (3952 A)

IZBIL T, baseline (ZKf4) | follow—up (B> 7) RED FE R L HlEHE T OF LR IE
(Pa) % VA7 7 78 —Z LR IBERERNCER R LTZO0N, IRN—Y DX Th D,
ABRY 7 Ra— AOZ W UE (NCEP-ATPII OMETHI : A E BMI>25 & /444
HHIET  WIT WD RI T 7782 —%3 DL FIRA T 555 AZR) v 7 R
— LEZWIT ) IZHERLL QAT | IILE O BIEIT001E 8 (130/85 mmHg LA B
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FEIEAINAR D) ThoH0s, EOF RS T ML E & EH OFIGIEL 5 OB
Gilaaltet:| sz@ TR @ <IRBITHE - THHIAIER LI T, — 07, k4
LNV TIE, AR E (BMI>25) 3L ONE H AR (TG) fE (>150 mg/dl) &1,
Fln A E <72 Dl _ﬁéofa@ﬁ%ﬁ%ﬁﬁ I TR T 35277,

IEo’r'lgitudinal Changes of Metabolic Syndrome Risk Factors
According to Age-Strata :

w BMI 225 kg/m2 @ BP 2130/85 mmHg () FBS2110mg/dl / BS2140mg/dl
50

20s 30s 40s 50s 60s =70 20s 30s 40s 50s B0s =70 20s 30s 40s 60s 60s =70

HDL-C <40 (male), <50 mg/di (female) TG 2150mg/dl MetS 23 impairments
S0 SR, 50 G T

40
30
20

0 0
20s 30s 40s 50s 60s =70 20s 30s 40s 50s 60s =70 20s 30s 40s 50s 60s =70

Follow-up
Baseline

—k— New onset

Impacts of Risk Factors on Metabolic Syndrome

Change in the diagnosis of metabolic syndrome over 5 years

Baseline - + - +
Follow-up - - + +

n (%) 3481 (88.1) 101 (2.6) 225 (5.7) 145 (3.6)
M/F (%) 57.5/42.5 82.2/17.8 82.7/17.3 83.4/16.6

Prevalence of metabolic risk factor
0 20 40 60 80 100 O 20 40 60 80 100 O 20 40 60 80 100 0 20 40 60 80 100

BMI =
BP
BS
HDL-C
T

(%)

TG

[ Baseline [ Follow-up

AERV 7o Ra— O (DHERE) ICB T DK VAT T 7 72 —DA L 737 Nk
FLIZDN, TEROKTHD, 5 FOBEMM T Hiic ARy 7o Ru—ht2
WrEiz A% (R CT—bHIEEU 27 v —7 G035 2 O R) TiE, EILEDA /]
TR EHRE N7,
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ZDIORFEE A T HEMIZIB T, @l EIZE T A EMEE T 284 3B A
V==V ZTIETHRETLIZEZ A, BEICHIRL R E SN TET o Ty )=
(AGT) ® M235T £7%
Ede 4 SNPs TYEFF A y )antitative association
L L0 -
association OEMIDIER 4 B

b (FRZM), @ m 4,978 individuals
ARy 7 Ra— b wio antihypertensive

GEREFOEB) L105 ||
PR THLE WNL<OND

treatment enrolled in a
population-based setting

> NN L /
B A5 1 2 S 20 e N 3 4
- . N 7 P : : .
WCETEN->THER HT: hypertensive subjects, NT: normotensive subjects
association DfHEMAZ R
TV,
Table. Summary of genomic SNPs associated with hypertension status and blood pressure values
Case-control study Population study (QT analysis)
Pathway Gene rs# SNP Armitage’s trend Minor Allele Frequency ANOVA, P-value
category OR (95% CI)
test, P-value Case (543) Control (648) Male (2925) Female (2053)
Insulin resistance CD36 rs3765187 cSNP  0.00065 0.45 (0.29 N 0.72) 0.05 0.02 0.85/0.64 0.48/0.56
lon channel SCNN1A rs3741913 cSNP  0.0046 0.54 (0.35 N 0.82) 0.05 0.03 0.53/0.71 0.05/0.14
Blood coagulation ADPRT  rs1805413 iSNP  0.0056 0.67 (0.51 N 0.89) 0.11 0.08 0.04/0.04 0.91/0.81
Renin-angiotensin AGT rs2148582 iSNP  0.0047 1.37 (1.10 N 1.70) 0.16 0.2 0.0002/0.001 0.72/0.51
Lipid metabolism  MSR1 rs3747531 cSNP  0.008 1.27 (1.07 N 1.50) 0.37 0.43 0.68/0.78 0.004/0.001

A total of 270 nonsynonymous (ns) SNPs were identified by resequencing in 150 candidate genes. Among these, 99 nsSNPs were genotyped in the entire panel,
whereas 64 nsSNPs were genotyped in the part of the panel (100 cases and 100 controls) and the remaining 107 nsSNPs not genotyped mostly due to the

low MAF (<0.03).

FIIV =T LT LT 2 I NIBIT AR MLED T ) LAF ¥ (JSNP A% ) D3
WA —=27 (case vs. unaffected control BEf DL E L Tik, 2B H DAZY—
=2 7) LLT, BRI R OWERE 2R (BRSO W 1L DINES 593 45 ETe) X
v, 2025 4 (619

cases  VS. 1406 E.[ﬂl]:_t a)lf\/.L\X:,F"‘(’:/

controls) Z 8 H 1L T JSNPRF x>
75 SNPs n Tier 1 Tier 2 Tier 3

(replication HHAID)

= T 00708 8NP eatnseas 2,678 BNPS ft EER

0dos ratio 21.4, F-value <0.015 2 test stallstics for
4 agalnst etner of two population control panels [tler 14tier 2] cases vs. [tier 2] controls
and # Allele frequency P.value <005
9 SNPS k O) ﬁ ) u‘ » MAF 20 1 mL:nn Japanese general population :gdu'vmwe i
TRET, - i
association OO [7] 75: Bl P otonts e oo
= e 752 hypertensive 619 hypertensive
ﬁ‘\}d&bx 4‘%?0: 3 O@@ I s patients patients
,ff: % F:E‘:. ( ADD2 General population controls
Ay
188 cancer
KIAA0789 . M6PR ) paten’s
188 diabetes
- mellitus patients
&\“ %g L/ T 0i A 188 bronchial 752 normotensive 1,408 normotensive
. A, - asthma patients controls ! normotensi
Te_SequenCIHg /fﬁ ab 188 Alzheimer’s ke
N disease patients
25 tag SNPs B/ —/\_ /
typing L/ T *;Agé E\E E/\J Genome-wide exploratory test {part of 1st “case vs. unaffected control” study 2nd “case vs. unaffected control” study

the Japanese Millennium Genome Project)
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SNP DEZREZRAT-N, S T2 ERIETHETIUIES T, (Thb 3 Bis
FEED SNP Tl @il S To P £0.001, ) 512, REDEEF KIAA0T89 (2[4
LCIE, 3 LV TOREMRNT & BT, NIV AT 2=y 7Ty MERKZ B U T fE AL
YL TCOIMEE~DFEEZ G Th b,

ARG T, BEEI OB m 1 150 {# & i i+ & DB R BhE O A H 4 (T~ 23R
HIZIRE LTz SNP 25 6 C) AMANTHEEL T2 2 A, ERNA CThReb D IRLUHE S
T2 AGT @O M235T LD B (A XLk 1.37) 2B 5 EMTETz, b,
ZDOETIN, @ILETHLNENENIBL TOBBHIZIFD de facto standard (F5E
L OEEHE) L35 2 Hihd,

ROK T, @ LEZR W UL EEIZEAL T, ZHETIZ200D7 ) AAF v BN FEMS
L, DT UCBWTH A ERE I EE A TR STy, LisL, 41l BAR
ANDF ) EAF v TRIHEENT 3 DOBFRT-OF D12, M6PR IZBIL TIE, AFVUA
@ Wellcome Trust Case Control Consortium Study (238 TH [FIEED association DFH
A2 RO TERY, SHR5ER LD RPN,

QWFFER R DA B RSN D R

M EHIENCBI DR 1D “VAR TS H B FelT TSSO EBESND, ZIlbE
BEEE, B R 7 70— T\ TREET AZEIEIMETH D, Theebiz, BiimE
DOEARTET T BHRREZ D INE LT (2L 2 X B e & M E ISR D &5,
I AR BRI B H 2 CEAIRVERNT528728) TRIMEZZEIL . JHIER
IR — o/ ST HRALMETHA), ZOLTMRET VA O T REMZ T2
IZ T, RN OEBEDT ) DAX ¥ U HATHIZEDN, IVZLOETERLB TREIC
DN HLO LRSS,

3. 5 RN (ENEREREE 22— BIRKT BT NEFFRENEFE =
[RIR T 5 o AR B AL ) )
(DAFFE S N & S OV
ISR A OFE & U C, Fr IS B SE B2 MR i i JE (silent brain infarction: SBI) & O
T SEITE B UT-adR— MR (BiRIFSE) 25535, 2, miEZDL D0
AR R LV TMST U7 i SE s R A TR T 2R A Th D,

BA®D 3 REFEIEROHET

mAM (AN
ECE Q0BAM) | ===

250

ol %= h
mAtA
O EmELES

E5FPULBEEZVORE pnans
- 38%

B & BT b
15%
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TAEICB O T, 655 EDEZEVDIRIK D 38% 2K [EEF 12K 51 0 L4
TESIL, PRI ERE O REARFREE/ 2> TS, MK B = 1R K 2~ T a7 Jpi R
THY., 72 THHEE—1EDE WS ONT 7 T HEETHL (TREMR),, £, 15
GEES TR 28 (white matter hyper—intensity : WMH) OB RO @SN E B SN TEY,
JHE S A M 4
FEFEIXZE D
— iR L2
Zbihs, >

A — mmiRE

A 72 IO i
T high risk I ENEEHS
TN—T % MOE | — E B L, AU
H ﬁiﬂﬁ“é - B T ) =13 % 1A
R —
]
T O— L%

LiE. T —H® > gn;ﬁ;mi‘

«— DRHEER

=Sy 7e A =REmE
PN —g—

bAEERR BR%
R THY,
TEBHEER D LBV @ WT —< ThD,

AWFFENTIBNT, Fex ld, BIRVFZEOPEERE 7L J0 1001 44 (EESE xR
€ [SBI] 320 4, AEMEMERE FRIZE [SSI] 184 4. MRI _EJSAIAT /L7320 control
497 40) Z R H LT, \IEOS A LRI, 131 BI51, 535 SNPs 43% 2-stage &
(SBI B£% 2 BRBEIZ 431 CTHEMT) 1ZC typing L72& 24, 6 SNPs (2B L . disease status
LD E 72 association DMEMZFRD = (FTREBM) , BIE, BIRWFIIEEL TSHIZEM
INEET&ETZSBI 167 44, control 805 44 (F5 KL UL [FIFFEHE B COULEE 77147 1000
4,) T replication study Z1ED TS, F£7-. BlIHiFR D GWAS IZTlRIES L. il
WESNI=T 7 OB E s PRKCH ([ZRIL T, BIRFEO#ERE THB
RA{TV, A E 72 association % replicate T&X7-,

Table. Summary of genomic SNPs associated with infarction status in case vs. unaffected-control study

Minor Allele Frequency Association Analysis
Case Control P-value in "SBI vs. Unaffected- Control" Study * P-value in 1st "SSI vs. Unaffected- Control” Study
dbSNP
Number ~ &ene Symbol Un-
SBI  SSI affect- Ref.” [2%3] o hii Rece- Allele Frequency Model 12231 5o Rece- Allele Frequency Model
ed ;Oer:'cr;, nant  ssive (;Oer:(l:r;/ nant  ssive
(295) (181) (497) (292) P-value OR (95% Cl) © P-value OR (95% ClI) ©
rs13306580 NCF2 0.132 0.093 0.078 0.092 0.0023 0.2349 0.0005 0.0004 0.55(0.40 N 0.77) 0.6440 0.4957 0.4243 0.3527  0.82 (0.54 N 1.25)
1s1800814 PDGFA 0.417 0433 0457 0.455 00657 0.0220 0.7045 0.1167 1.18(0.96 N 1.45) 0.0038 0.0091 0.2767 0.4304  1.10(0.86 N 1.41)
152679162 NPPC 0.300 0.352  0.361 0.361 0.0138 05019 00035 0.0135 1.32(1.06 N 1.64) 0.4786 0.5333 0.4168 0.7699  1.04 (0.81 N 1.34)
rs5702 PTGER3 0.271 0.296 0.233 0.269 0.0551 0.8227 0.0264 0.0868 0.82(0.65N 1.03) 0.0716 0.0826 0.0458 0.0181  0.72 (0.55 N 0.95)
1s5082 APOA2 0.076 0.058  0.042 0.062 00175 0.1180 0.0080 0.0042 0.54(0.35N 0.83) 0.3151 0.5444 0.1902 0.2339  0.72 (0.42 N 1.24)
153753526  SOAT1 0.332 0.381  0.405 0.389 0.0052 0.2872 00012 0.0046 1.37 (1.10 N 1.70) 0.5354 0.9536 0.2797 0.4386  1.11(0.86 N 1.43)

A panel of affected controls, Unaffected, was used for the "SBI vs. Unaffected-Control" Study, similarly to "SSI vs. Unaffected-Control” Study.

°The reference panel (Ref.) was genotyped to provide the information on MAF in the Japanese healthy volunteers (n=292).

°The Odds ratio was calculated as the ratio of the odds of disease in chromosomes with major alleles relative to those without them.

SBI, silent brain infarction; SSI, symptomatic subcortical infarction.

SHIZHH O Wi SEER 7" DREZ BFRL T, BUE, 7/ AAF v 2 ED TND,
55 5 SNPs &= 1 IRAZ)—=27L1LC. SBI 250 4 & control 750 4 (MRI _J%
HIFF B2\ D 250 44 & healthy control 500 4 ) ZfEMT IR ELTERY, Rk 19 4
12 A RS C, 704 £ D typing 23H& TL TS, 1 IRAZV—=U T T 1% T DfEH

7907



WZEESWT, BRIV 7V K OMEsE O 7 v %G T K 3000 4
(case, control &% 1500 44 9°-2) T replication study & FfE T & ThH D,

WFFER R DA B FSIVA DR

AU 72T 8L BFEZE I~ T R R TTH D, TOBEREKNEZFETH-DITIL,
F0B)—72 MOBBROEVIFREICE B L CGEIBE FT 2 TORE N DD, IR
EVIORRZ VAT ARG HE K L CWAERDBEIZIB W T, 2HOLTEE DT ) L E T
R — MR CE LI EBEA RHNS A THE RN REW, BE, #EITh s
DAY DFERN RS NDEN, 22 TRHSNIZBIE 2R OBEAIR) R
ZBIHAE T 5L T, SOICFHHIE SRS FTEL 2D,

3. 6 Rt ([ESLERRER B2 — B RKE R N dilE N R 58 E)

(DBFZE TN N2 K OVl SR

F2 WFFeHEAE K OV AR (2) 32 JOR R H R L723E | JRIRAFFEI T A
H S BT () BAR F 2 OB R ERFET 222 E-D HREL T, Ei%
WFFE D7 — N A BIR D DIV CTE T, @& I E R S AT (3.4 FRIRHFZED
HHAEZ W) O Tier 2(2 IRAZV—=7") DEERE T, FIREEFIZ I T DD SNP D
REA AT DN, B U EC, BIGIFIEaR— oL B BEEZRLTZB DI R 20
TUNRL Y,

(OWFFERLR DA TSN DR
BARAIZRBES N7z (L Trlin e 252\ ) Ul & LT i i 721 T/ A
DB A MR Z BEET 20 A THOA MED MV £/ A O ATEEED,
EDINTZAFEN LTI, A%, “BI-BREMAIEMN" 2<% 2 THEHS

Nz lFzd—hOMEITRE Y,

3. 7 BEMEFEMEICIIT AT AE R (ENLE R ER T2 — RIS KT B
EZ R ITRE AR - B IR AR T )
(DA 72 3 N2 B OV
AR CIE, B3P [ 8% B 2 5% 52 P o v I BE R FR (i 26 <o D B ZE 72 2 oD
el E A a Te) AR IS L CHOIF RS INOKIEE T CETZ,
E N EBERE e 2 — ik, TR

SIS A OEBRER T no oyl | OREmERE - ,
‘ =N BT > ol.
R 17 4 11 A LRZ—hLT-, & ?ﬂ%g@]ﬂ@ﬁﬁ%ﬁjﬂ./lbﬂ };00[?1

iR L OB R B A E T, ETEH
)IE‘{?%: (&%ma: Bg@ﬁ‘é%ﬁ) %iﬂ.% @ HRIZIRhOERE O EA

) ’ . R HEOE. EORUERINSEICEUELLE
§ > g = " S Sirr et g,
ﬁ,%\kbfjo D\ %ﬁﬁﬁ)ﬁﬁo)ﬁfcﬁ %j‘\ ® XMLR 200 N2ER R Ilr'tmg:::Ll?:m:::::::ﬁi|wm‘;:t:ﬂrwa
. - _ o 1 EGORERED ST = 5 ; ZECHURLE.
BHAEAZLERLC, MEOBLL o SRULLILIINIINY

- BEFrEEL HoTUEE MO EBOLEY,

G
)| ERSRB AN B RS R

ARARTTLCMATIMAOFS - SMEDRETIZLEANLLTVET. STRM

WMOLEALE, ME-HHE, 294 FAFCALFMNRAS-TRE. AT TLRA5NET. hom

L/’Cl/ \éo BEHEDRGCLIMRDEINHCROBEHL. 54 72 IAORVELIRRNBINAOL LS
ERRL. Akt s—AE—-ANHNCE oL PURNSERFBHTESLICESIEEARLTV 2T

BIREAL CFERR 19 45 11 A) TR 1300 -
X DYEBREN OO R EEF T, B

BT — 2 "= 2% 30 b pT Sriiiane
LRTE, SNEFL T AIET sfiep ™ 2 Illl
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e
5882BEBEBEE |

RS- @ ERERBoRR -5
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BRI T RRERFICRRGEL TV,

F7o MO EFER (P IEHERY) T, RERICZZ2EBEOT — 4 X—21k
RS TRY, AROIL =T A7 ) 570y e /M d L EL T, FAE O
7 1L BEEE R R A T FRATT AT TR S B8 B 2 it ek R e AR I O B ks 2 TEAED Z &
MNCTET,

OWFFERCR DA B IFFS DR

BRI B 2 L H U 7238 OB IRFEAf (Zd W T B P PR RS TRl S L 7o =k — |
DRI HENTRE, LR, B ORFRRER (RER) (2B W T | st iz
BIRLIZT FALBROONDATREMEDN DY, £ DT DT 4 — /L REL Th 2R
BIEELLEEZLND,

3. 8 T—T—ARERERIE R E (E L ERRERE 2 —)
(DAFFE S N A S OV
T =T = AARER L, RFRITHIUL, FFE ORI <N EID, BIER R BZY
G\NINEDINENI FITHE H TAZ &I/ 503, IRFRICAIUT, iR Z & D TR ORAEIC
BET 25722 1 U IR R IFEOE ML/ E B> T D, AT TIL, TIREIZEE
SREBFREOEBMLIDET L —AL LT, Ta— )L OaEB X ORE IR
T DEARIEHROTE IOV TRFTLTZ,

HEBEHARNTIIRIKE DA BN T2 e | RERESRIBEEITRBI0 03,
Tha— B IRGREEREOFEEHAO1>THD, FHITRT @Y, IS
R GEAn R ) OB 513, SIEATE) (RN, F7abbENBWERD 570 &4
BOGE (FFE DT /L a — VAR IREISST DR D SUE) D2 i T+ 246 HN D
%o

SRS ME
57242 DRE2RETHRE
L ..o S ﬂiﬁ.‘%‘lﬁﬁ%%? :
.~ RTH, FLAM?
BREREENE % 14 hEL
Environmental factors Genetic factors
FILa—ILER
HEOR~ORGERE [
| EGRBE BN ME ERFIZDEA LM
(individual respmse)__ - — (R (EEEEE) T,
AR HDL-C o
MEJ:R‘ HERn (R LN
—_—— ¥
Lokt AR S
{Rilt £ k]

FITCHE AT TAa— L RERIE CEE 4 SOEE T (10SNPs) IZHEH LT, X
TEATEN L O _E5F (B fE) & ORI B2 5~ 7, fiETENCBIL Tk, 73/
M & Ha A 19250 SNP(ALDH2 @ Glud87Lys %L ADHIB @ Argd7His %) 73
WA (synergistic) ICHIEL TWAZEN S h o7, 487Lys TU VA RER CH 458
A BESIEE L7250 DT —UIfFEE LD o2, ALDH2 @ Glu/Lys & ADHIB @
Arg/Arg DERAG F HE% reference (JEYE) ELT-5512, 20D B s 1D [EER ) 7
NDHZEFTDHHOTIE, BT 46 fi5, T 16 5, BB TEIZ IS Ay XN &
Dotz F-EEEAFIHEL T, ALDH2 @ 487Glu 7U/MIE (BRZ B MEIZIHBNT) H-
JEh At 7253 2072 (Glu/Lys K0 Glu/Glu #Lod 5728 27 3mmHg U A
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MEIZEE) . 76> T, ALDH2 B3R 1EM: 28 92 Glud87Lys LRI BHL T, 1M
(487GIu) ZHTHL DI, BB DHT- DI H BRI L7205 03, BrZE 7Y
IVHDSRERIOSGAIZIE, IE EFRA2AECSHW=0, iR EEEZ - BN Enz 5,

FEEERFEE

BESBELFERBELOLLR IR & HA i £ALDH2 genotype

el s . P=0.01(A1.9 mmHg)
507 =
ar % s
30r ’% | %t
201
10 7 GluiGlu ~g
"Glullys  ALDH2 o = A1.1 mmHg
Arg/ATg 5 oo Lysllys  Glud87Lys & '
ATGMHIS g s ¥ X8k
ADH1B_Arg47His II@ i
EE— el
P <0.05(A3.1 mmHg)
= !
£&
| 7 =
¥/ GluiGlu 8 : _
: : : / GluiLys  ALDH2 Lys/Lys ~ :
AGIATS pcgrbis o YOS GludsTlys Gluilys giuiaiu
AI:}H1B_Arg.;y-ﬂll-fisIS ALDH2_GIlu487Lys

REE AR L T, 14 OGRS 2L, 138 (tag)SNPs 0% fc IRk
@ case—control panel 1222 44 C typing L. A &72 PEZ/~RL7= 5 i8{sF (6 SNPs) |Z
BIL T, SOIZBIFERD 7V 5736 4 CTD QT i a1T-o77, #i5 A2, ApoE ™
isoform el 2T — L fEDE], CETP @ Gly549Asp & HDL L A7 ma— LAEE D
[ CAHE 72 association (P <0.0001) 233 H B,

ApoE @ E4 isoform #4325 N (RRZREROMEAF) 1TRaL 270 — LEDN EL
ZHES TR MM DR B DO RIEV R NE W ENERITDAZT F U A (JAMA
2007;298 (11) 1300-1311) THHEEN TS, LI=AR-> T, BHEOEAIIEDLHLLE
(2, RS BNWI A7 TO YRR ERFI LI TR0 D EE 2 Hib,

ApoE genotype,L A lEEL NJL

EOR—R5724 A (B 3447,/ %2277) TOHA

Total cholesterol

mg/dl mg/dl mg/dl

70 Men 270 Pre-menopausal women 270 Post-menopausal women
Al
25 NT 250 ; 250
230 A HT 230 i 230 i 6
| | o/ 3

210 i i é é ] % 210 x ™ i 210 ‘ i 25%3;
190 9 190 190
170 170 170
150 150 150

E2/E2 E2/E3 E2/E4 E3/E3 E3/E4 E4/E4 E2/E2 E2/E3 E2/E4 E3/E3 E3/E4 E4/E4 E2/E2 E2/E3 E2/E4 E3/E3/E3/E4 E4/E4

0.5% 75% 0.7%
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