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EREREEEZFON, BALTYT AR
BOWTIXEARN TOBRBREHIIIF S » 4
RNZEPHBALE, —F, E¥I K=
A¥ T FBITER(VKORCHDEEEHR
B CTOERFEE L, 77 A, BA,
BADIEIZE L. 89%, 42%, 8.6% T -1+,
ZOERDIEEX, VKORCl DUV T 7Y
VRESEMOEMIZEET AT LLTHB T
Lo, ZTOBRDODUALT 7Y VERERD
BAZ~OEEILX, TPT A, BA, BEA
DIETENZ ERTFRIE N, BIZ, EH.
BELERLEZLEEFEZITH>E, U
77V BREEOBEAREESICHTSES



&, CYP2C9 £%! & VKORC1 MRREICE
BEThrZEMNHBHLE, 127FL, 2hd
DEBERFFEROEEIIARBICLVERY,
BANIRFOERZMO 2 ABEL Y L EE
BB L TWA DI NDDOBEESFO
V) EA LV TIIAATRICUALT 7Y
CEREBEODBAZZERNICENT S ETE
ERDHDEEZEZ BN,

2) UGT

(HREEREE 554 A® DNA 2B\,

UGT1A1 D 4 FFOBEBFER, -3279T>G,
-40-39insTA, 211G>A, B}, 1941C>G D #
AT E{ToT, BRLEEDEN-T=
VER—Ya v enTuX A FITH-HA (E
BE 0.545) T, #6-#IA  (FF] 0.171), #28-#IA (Al
0.107), #60-#1A ([F] 0.079), #1-#1B ([7] 0.060),
#60-#1B ([7] 0.038)DIEIZHEV TV, Th
bOaYvER— gy e nFudLrLh
FREVAEVEOBEEZRELEL Z A,

#1-HIA/#1-HIA BRITELES U THE-HIAM28-HIA

£ (p<0.0001), #6-HIA/#6-#IA B (p<0.0001),
#6-#IA/H60-#IB i (p<0.0133),
#60-#IA/H28-#IA Bf (p<0.0186) . K U},
#28-#IAM28-HIA BE(p<0.0213)T, HElzM
FRE YV VBERE T,

RIT, #IB L#60 BE—OREMEEICH
ABEOMFREI NV EBECRITTEY
BEBETT 572012, #60-4IB K UH60-#IA
DH28-HIA XITH6-#IA T3 B FEMBED
HEEBRH U, TORE, #1-H4IA/#28-41A
B X0 #1-#IAM6HIA BE I % L T .
#60-#IB/MH28-#IA FEIX #60-#IB/H#6-#IA EBE
DOIFREYNVEVBEDAT 470
H OB E X, #60-HIAM8-HIA BE X I
H60-HIAH6-HIA BEDM PR Y LY HE
DATF AT O EROBEICHBLTRE
Bolz, Elo, BREHEBORL . KW
(R = < N~ P = O A S S i NI ol
#60-#IB/#60-#1B O MY U L BED
AT 4 T ik, #1-#HAKIHA B
#1-#IA/H60-HIA B, #60-HIA/H60-HIA BEL Y
bE»oTl, EFEEELY., Block 1 D#28 B}
# TN ENEMT2AK, SEEIFEERE
FRICH LTWB5HE, KU #28 Xid#e W
FTIDIHZ TH0-#IB 28 LTV BES
Wi, PRI AL VBERERETS -
& #60 BMTIIMPRE Y L e sEEn
HEERITE RN, #60 L #1B Yk

WEFICFEE L TV A BAITIE. RaEn
FFH28, #6 XIIH#H60-#IB ThHAEAIT,
MY YL E U EEO SN
AT3LEZONTE,

(@)t MR 16 BEEEZ AT, UGT @
Tue—F—ERE O 3UTR DR,
JFEIZ 31T 5 UGT @ mRNA REEIZRIZ
TRELRET2-ODFHEREE LT,
£ RFHEBIZ OV T, UGT2B7 -327G>A,
UGTI1AS9 -126 _-118 T9>T10, UGT1A1 -3279
T>G, UGT1A1 -40_-39 ins TA, UGT1A1 211
G>A RO UGT1As 1941C>G DK LEID
A Y7 %1T o7, UGT2B7 -327G>A @
T UK 0.188 T, ZOEIZEAAD
TUVVEEL LTHREINTWSE 0.293
XD EFEN -T2, UGTIAY 22\ TiE,
SEOV TN TE, ETOBEN
UGTI1A9 -126 -118 T9>TI0 ZF L T Y .
DT VVEEEX 0.781 Tho 7, UGTIAL
DERINEFEROBEEIZ. -3279T>G
23 0.093, -40_-39insTA 7% 0.093, & X,
211G>A 280312 TH o7, SEOH 7
WZBIT5-3279 T>G DEEIZ BFEHAAT
Boni=7 VVEEIVEEBICIELS., -,
COEREFETDZV U TIABLTHRS Th
V., #60 R S le o7z, -40_-39insTA
DEEIZDOWTIX, ARIOY A i
BAENCBIT2HEELERNR2 o, —F,
211G>A DHEZ, SEOY 7Tk,
BERARANCBITZLV L, BFEEIXRND
bODEM T, SEIOY L FANFEHIC
LoTHRENEIFHERTHI L 2EE
T 5 &, UGTIAl OERIDSTHEIRE A L
RERLFEELE L N, £ UGTIA
FFEELBEI VY VBT BRER 1941
C>G OHEEIX 0.031 Thotr, Zhid, &
BEHAARATEASNHEL ) BT EE
MZHoTe, £z, ZOF IO 21,
#60-#IB I3 & hiad o7,

3) PG UAR—F—

(1) BCRP 421C>A 2 H L TR Z1T-
7273 421C/C*1b/*1b (n=11), 421C/A*1b/*1b
@=7), 421A/A*1b/*1b (=3B TOE Z R
ZF v AUCIZIRZERR O o T,

(2) SLCOIB3 Bz TLAIBROKE,
334T>G (112Ser>Ala), 699G>A (233Met>Ile
EERU 1 BROERERE LR,

(3) SLCO2B1 BIETFHZERBEROER,



109C>T (37Pro>Thr), 601G>A (201Val>Met)
ZEDL 1N EROERZFRE L, ZOHIC
IZ. exon 2 D T6 LD 9 EEKENE TN,
~TFuBOEEIX 14%ThY ., BHEETH
27,

43 ANBETLEROERET VVEER I
B U7 #E R, SLCO1IB3 @ 334T>G, 699G>A
IZBRATEEER 50%)Thote, —F,
SLCO2B1 @ exon 10 IZ 3 % 1457C>T
(486Ser>Phe) IX B A & HAR A CTOHEN
0.3-0.4 THLDIIRL, BATIEL, 02T
Hotz,

B) FNVAVNLET ENBRBIZE XS
SLOC1B1,SLCOIB3 DEREDEEELBRETL
7ro FOFER., SLCOIB1 @ 52IT>CERT
Cmax DEE/ LH. SLCOIB3 ® T334G £
BT Cmin DFEREAVBEINE,
4) UAEY COFRYAZIZEET S b
G AR—F—

(1) E4% MDCK Hila & B RTER
TR L 7= MDCK-NTD22 gz 3317 5 ¥
VO VRDAREEZ B LEERE.
MDCK-NTD22 HIfED 7 Y ¥ VB D IABTE
HEIZ B AR MDCK MIASD 15 50D 1 £ TIK
TLTWAZ ERHLNE 20T, ZOM
FEIZ hENT1, hENT2, hCNT2 3 X (X hCNT3
PRERBIE, VY DUV AR
DEERNETZ B ol b 2 A, BB
CRBEOKmETHY M VAR
— & —OEEEEEFMTHIEOFR b
ML LTHFATHDZ EWRETE K
W2, ZOZREFANTYANEY VRV IAHRIZ
X+ HHRERNENTZ B RoTE 2 A,
hENT1 @ Km {EiX 357.1 OM TH Y,
hCNT2 @ Km fEiX 40.6 OM T3 Y .hCNT3
@ Km EIIBEfEOR VKDL 2.10M T
HY ., BIEOEV ASIX 36,7 OM TH
57, hENT2 12U ANV VERD IALTENE
ERERPoT, TNHORERLY, UAN
U VOBWMYARICEET B M VAR
— & —}X hENT1, hCNT2 3 X TVhCNT3 T
HBHZEPRALNLERoTE,

@t MIEBERTRERE 2 AV T, hENTI FR
EH|TH 5 NBMPR 3 L IRhENT2 FREH]
T 5 hypoxanthine ® Na+EHE TR LW
Na+tIEBFETIZBIT B U A B Y ok
EHEEZRELEBR, 2V vy v
B YA T % $ %5 Nat-dependent ,

Na+-independent NBMPR  sensitive .
Na+-independent hypoxanthine sensitive 33
& O% Nat-independent NBMPR insensitive
DA E FRDEHL, 0%, 30.0%. 0%
BLU70.0%THoT, TNHDOFRRE
D . Na+-independent NBMPR sensitive [
SYCHRYT D hENTL Y REY OfF
WY IABRIIRKRELSFELTND Z L 3H
Lhk ol WITEAANFRE (1=18)
?® hENT1 mRNA BEHEZRE L& Z
5 BRI TRIS.6 fEDEDPFTRYD bivic,
. BARANTFRE (0=10) 55 EES
ZFAELL, hENTL # )7 BEEDOEA
ZEBRITLCER, REFTH 29 ED
ERRD b,

D. &

1. BARATIZ90%3S VKORCI @ 1173
CTERZHL,CYP2CO DERT
VAADEEBERNED, Zhbd 2
B H o # 8 & F O
pharmacogenomics {E#H & 7NV 7 7
Yy UBREBOTRICAWVWSEEIT
EbEVWAETHIEEX DN,

2. BAIX, CYP2C9 & VKORCI &%
WCERT VVERED 50%R1% TH
5D, oD F+RED
pharmacogenomics 1F# & # 58T

R A EENBEVAETH
HLER D

3. BEATiX., CYP2C9 & VKORCI %
HMOERT VAEEIRL bITED
7, BANELRERRICZH D DS
FHE D pharmacogenomics F# & #
5BFRNCIGAT 2 WREtE i EW
LB b, 4

4. 4 B O @B b BEHO

-pharmacogenomics & TIIFHHA T

ERWVWINT 7 ) UEREEDEAN
BN 40-50%7FET D2 & b
L, ZOXREEHEZERTS
TEBEHREEOHEL LTERE
iz,

5. HAERAIZBWTIL, Block 1 D#28
BO#6 XN ENBEMT2AK, ¥
iXHmEZERIZE L TWAEE
2. UGTIAl DEEMETTHZ
EPFER S, ETo, #60 L#IB



YL EIZRIFICEEL TWD
LEITIE, REEO R FR#28, #6
X iT#60-#IB TdH B H AT,
UGT1A1 DIEMKTIZHEMNAIZ/E
AT 52 EBRALNIRoT,

6. t MTHERR 16 REZRAWVWT, UGT

HOERL mRNA ORBEE L DR
BHERFLEBRE, Anke MF
MG DY 7LD UGTIAL O—E
DOEHDEET, BEADLDE
IEEBICRE>TWAZ ERHL
mEipot,

7. BCRPEEFEEOHEEIX, BHEE

WICRTET B Z LRI ER T
50, BEEZOBNRIIRERE

BEEXDWREENRHDZ LMD,

SLCO1B3, SLCO2B1 BzF+&£E D
BEIXIS IR ERIT TV
EBMEELEZ BN,

8. UAEYVORFRYIAHIZKEL

FHETHEEBRL T AR —F—iX
hENTI TH D, £ mRNA ¥R E
BLOF 7 BBEEICI R
REZBAERHDZ EBHAL )
Lixole, 5%, BAFBREOR
HNEEDAARLEDABEEEZHL )
WTBANERBBEEZONT,

EMfsERE

A SCFE R

1.

Takahashi H, Wilkinson GR, Nutescu EA,
Morita T, Ritchie MD, Scordo MG,
Pengo V, Barban M, Padrini R, leiri I,
Otsubo K, Kashima T, Kimura S, Kijima
S, Echizen H.: Different contributions of
polymorphisms in VKORC1 and
CYP2C9 to intra- and inter-population
differences in maintenance dose of

- warfarin in Japanese, Caucasians and

African-Americans.
Pharmacogenet
16:101-110.

M. Saeki, Y. Saito, K. Sai, K. Maekawa,
N. Kaniwa, J. Sawada, M. Kawamoto, A.
Saito and N. Kamatani: A combinatorial
haplotype of the
UDP-glucuronosyltransferase 1A1 gene
(#60-#IB) increases total bilirubin
concentrations in Japanese volunteers.

Genomics. 2006

FRER

Clin. Chem., 53, 356-358, 2007.

Shikata E, Yamamoto R, Takane H,
Shigemasa C, Ikeda T, Otsubo K, leiri L.
Human organic cation transporter (OCT1
and OCT2) gene polymorphisms and
therapeutic effects of metformin. J Hum
Genet. 2007;52(2):117-22,

Ieiri I, Takane H, Hirota T, Otsubo K,
Higuchi S. Genetic polymorphisms of
drug transporters: harmacokinetic and
pharmacodynamic consequences in
pharmacotherapy.  Expert Opin Drug
Metab Toxicol. 2006 Oct;2(5):651-74.
Takane H, Miyata M, Burioka N,
Shigemasa C, Shimizu E, Otsubo K, Ieiri
I. Pharmacogenetic determinants of
variability in lipid-lowering response to
pravastatin therapy. J Hum Genet.
2006;51(9):822-6.

Maeda K, leiri I, Yasuda K, Fujino A,
Fyjiwara H, Otsubo K, Hirano M,
Watanabe T, Kitamura Y, Kusuhara H,
Sugiyama Y.Effects of organic anion
transpoiting polypeptide 1B1 haplotype
on  pharmacokinetics of pravastatin,
valsartan, and temocapril. Clin
Pharmacol Ther. 2006 May;79(5):427-39.
Shikata E, Yamamoto R, Takane H,
Shigemasa C, Tkeda T, Otsubo K, Ieiri I.
Human organic cation transporter (OCT1
and OCT2) gene polymorphisms and
therapeutic effects of metformin. J Hum
Genet. 2007;52(2):117-22.

BeiEE . @b shizorr 7Y
Y ~DE . BARMA PSR,
17:430-433, 2006.

git £E. B BB, T

& . MDCKHIRRE SEF LR A A
RIEMBITER NS V AR—F — Dk
BRETICERTH HE21H B KK YE)
BES ER) 20065114

MiE ME. i EE. TE

B ARAEER NI AR MEEE X
% L 7-Mardin-Darby Canine Kidney#li

(MDCK-NTD22) DFESL L F DA Ak,

FIE + 7V AR—F —HfFFES G .
20064121

i OREMEE WE.EM &

WX, TE B NEEERFS VAR
— &M A K L 7= Mardin-Darby Canine



Kidney#if@ (MDCK-NTD22) DR & #
DERME, HF1270 A AEKZLELS (5

) 20073R FANBORAEERE D LA - BRI

e L. FRFBUS 2L

EEREE, BAIERL | CYP2CO BiET 2. ZAFRBE 2L

SRLINT 7 ) VIEEMEDORAA 3. 2ot L

% - TR, In AIZEBIE — E30A1

WORbosz s L igies— 5 O REGRES

WEOF, BAEWEEES, wx,  FL

pp64-71, 2006.



IT.

AN

HATF

5



BAEFBHEFRERMSDE (EER - BERBSREL X7 b —P A = AREHRESE)
SRS E

B R OCEWERARBEO ANEEICHD A METFE2RICHET 255
U—7 7 Y v OEGRBEEERGT PO

SHEEE BAT RER BRERRE R

MREE -
EESOMRE LBIERIOTEEEIRAPELBEBR LTS, T0), FHERLT
—& & NERCHAENMBAT 372012i%, ZTOERHOENEIE & BZHICERT DEESTF
KEDLAANBZORMNPEETH S Z L NALBHREN., BYBIBICREET 25T T
HEEHRBMBRBL O N UV AR—F —OBEGEFERBERE X OEMER S FOLRIE
BOPFEPKE RELLET CND, REEOHBEFRICBWT, BxiXFEDASEESE
TH5 CYPFREFTH CYP3A IZIRWTHEBREDE W CYP2C 7 7 2 U —DRMNT, HiZ
T DREFEROBRBR~OEE L BRMZESRMTIPEETH D CYP2CI DBEF R
DNWTCUNT 7Y U BETNVEYE LTRE L, ZTORER, TOTADUALT 7Y
HE& ($93.0mg/B) PEAOFHEG 5.0mg/H) & B LU TR 50%IEWABEDFE, U
W77 Y OEEEEETHD SETALT 7 U o ORBHCED S CYP2CO DBEEZRIO A
BELEIIVL, LLATERUAT 7 U ERERA TH S VKORC]1 DBERELEHNEE
THhdZELEHALNILE, A7 7 ) VEREBODBAZZEEDHREESFTH S
CYP2CY L EAFEES T THHIL X I VKR FBTESESEK 1 (VKORC1) D%
BNENENEET LN, TESFEAOERT VIOEEICIIRERABENRLLD
T. pharmacogenomics fFBD UL 7 7 U VISEMBAZ~OEBZMITIIAREIC LY K&
ZLERBILEFHEBALE, AATIECYR2CO DY) ¥4 U758 L EEROFA
WERATHIN, TUVTALBACBNTRERET VAVEEMEW DR EROTRICIT
FREMEL, D LABRINE 2 RTBEORRMEHICE L LEBEXLD EEL D,

ABEEE R THD CYPHFREPTH CYP3A IZK
FHEERRT ¥ ¥ N\ER CHEMNHYT WTRBEBOZLW CYP2C 77 I ) =D
DD, TOEMOENEELBEZE HFEEEZZUEL, aA, BA, 797
WCBIMRT DS FIc b A AREEOKRS (BA) AL 4 150 RIFIZOWTRET L=,
WEETHD, B, EpehiRiclEs 5 ‘
BRESTTHIEDREERERLIO IS B HRFiE
AR—Z —DBEFEREFRIIEEERD BA, BA, TOP7AFFIZEL
EREZT TS, EAECBITIHET TiE, BEAFLZRE L ERNTHEZRNG
BonFREEZICEL 2 EYEREL X BEELOTEREZIT - ECIE L RS
VRREMDOT — & 2R P E TOBRRBRIC FRWE,
Yy VI B0k, KyEieici SEECRBOTIR, ZhETOMETH
BT AMESTF THIEMRBEBERRIY . D2ERLETITA, BA, BAF—#
FFUAR—F —DBIETFEEERNEE WA LT, CYP2CI BREROLE TE
ThHD, BNTHF b7 r— 25 P450(CYP) WEIRH 5 W IIEERIE M IC AR R B R
XL OEYOENEIROEAZICEET DLEDBERENTWRERTLALE, U
L8, BROEEEZELRTS N7 7V rOFEBER 0BRSS FTh D
BEFEHOFEHRLFRL 2D, HEE VKORC1 DEBT LALLDUAT 7 L
i, A7aYzs MIBWT, FEpRE FEOBAMEEICXT2BE5EL 3 AE

10



R AW THRE Lz, BAERIZIE
CYP2C9*2 I\ Tk, Fra ekt A
VTV B PCR-HI BB & 2B (RFLP)
HEIZE D HEIE L, CYP2C9*3, *4, *5, *11
3. BREAR—Dr VT ICFEET
A, ZOLY Y UDIFIELE® PCRIE
THEE L, ¥—7 =225 0 FEETE
BIhot, Bz, BEERAIPBEDH-
7=. CYP2C9*6 ZERIZDOW T, Kidds D
PCR-RFLP JEIZ & Y fBAfT LT3, T DD
B4t FRBAEHZ 1 Dr.Goldstein 2> HIFEIC
TR Xz CYP2Co*6 Bk E AV iz,
CYP2CY DEEHEELBZTUANT 7 Y &
EgDEAMLENCHTEFSEIL, 3A
BTULNT 7 U U EHEERIECRALT
WEBENSEBLNERBOSITIC LT
o7, EF. VKORC] DERISEETX 3 A
£ 150 & DRBLE AW T, D’Andrea b0
417~ VKORC1 1173 CTEROH E A2 7
WL, ZHHDOERTLADUNT 7Y
vHREBROBAMESICHTIEEEILS
LB OFEL FVT NOMMEM ¥ CfE
L7,

C. HHEefR

3 ABED CYP2CY BT ICEET A E
RB7 UAOHEEIR, CYP2C9*2 BL T
CYP2C9*3 iZ2W\W T, BA, BHA, BEA
(T 7) 1T 0%, 14.3%, 0%35 L T 0.8%,
10.9%, 1.6% Th o7z, TORERNMND,
CYP2C9*2 B L U3 7 LViZAANEMICE
TBSEUALT 7 U OENERBOBEAZE
WREREEERON, BAETVTAK
BUWCIIERN COEEEEIC 1T H 580
RWZ EDHEHALE, —F, ¥FIK=
R¥E T NBITLEER(VKORCHDERZE
173 CTOERFEEL, TVT AL BAL
BEADIEIZEL . 89%, 42%, 8.6% T o7z,
T DERDEMEIX, VKORCI DUNLT 7Y
VEEMWOBMIIEETATLATHS
b, TOEROULNT Y UREED
@A%«@%@ﬁ TYVTA, BA, BA
DIETEWZ LB TR,

Bz, vz ) o REBOBAZICHE
BT BBEERAZERE LT, 6k bHE
INTWAER, FELEELREZET, 3
AENLEON-T— 2 2 HEHICEER
5L, AT 7 U UBREEOEAR
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FENCxT A5, CYP2C9 ZHI L

VKORC1 PEIREICEETHDH Z & 2HHA
Lime 2750, ZTROOBESTFEREDR
ERABICLVERZY, BARNFOER
Zo2 NBXL Y bEHEECRFLTND
DN LDOBESTFOT =) ZFAEL T
TBATHCIIALT 7Y VREBEOBAZE
%?ﬁuﬁﬂ?étﬁ“%m%éa%xe
7}’117'(_0

D. Z£ :

IRETORRIZEY, CYP2CO DBEA,
BA, TUVTANOERT VAV EENLDHEA
ERBELMIENT, i, TEMOPFE
Fickoonrry ) rOERSTFTHD
VKORC1 D 113 C>TEENBINT 7Y v~
BEHEOBAZCEERBEE HDOZLED
Hoheiholk, TIT, KR, Zh
b OIS FOERT VABFOUNLT
7Y roBRSEOBEARESICHTLIES
fHir %, EENLEHINL TSI IUNLT 7
Y UBREBOBAZRTFTHLFE, KE
HEDTHRE LT,

SANEOT—F 2 EICFHMET 5 L. U
N77 ) UBRERBOAEEICEL T,
VKORC1 @ I3 CTEROEERT VT
A (BEARAN) EBHTHEL, BEADIZ
IF0%IITNT 7Y VRSP EDIER
FUNEETAHZ ENEHLE, ZORKE
X, TOTADUNT 7 U R EER
3mg/ HEBARLEAD 6mg/H LV IEWNT
CEBLLHBHATOIRRThO T, —FH. 7
T NITEIT B CYP2C9 OIEMIK T IZEtR
THRERT VVEERMO 2 ALY HIE
Wiz, IVT77 ) v EREBDOAEERR
HT A2 LD TIIRVWI EHHALNE ST,
TDOF—FE, CYPCO LY EELELTR
MENIEERRFEEDANEELELETD
L CHEKRBEWER TH o T,

T, %A§W107»77)/&
EEOEENZRHT S CYP2C9 & VKORCI
DEBEESTH L. BANTIE 90%23
VKORC1 ® 1173 CTEREZH L, CYP2C9
OEBRTVNDOEELRN D, Zhvb 2
FEE DFERE /Y T D pharmacogenomics {E ) %
INT7 7Y UBREEOTFRICAWVWDEREIT
EbLEWVWAETH-, BAIZ, CYP2C9
& VKORCI & HIZER T VASEE D 50%8T



BTHHED, INHOHFED
pharmacogenomics {58 & % 5 & FRIIZEEA
THEEBVEVAETHLLERD, BH
B AT, CYP2C9 & VKORC1 £EIDZE
B7 VNVEER L bIEWid, BAAL
BRI Z 4 & D4y FFE D pharmacogenomics
BFREHRSETRICSAT 5 AR Ey
ERbhe, BAANEEBANIEBITS
CYP2C9 I & OF VKORC1pharmacogenomics
FHROSAITER2REDRRERBED
FRBATHD LEXD, fRE LT,

pharmacogenomics {F8 DOEERSAIL 1 AR

NHDT—F TRERE DT HZ & HBHE
7. EEENCRERT 2 ERE L OUEEM
RNFOERTUVNDOANRBEEZERLT, &
BANEOT —F EHARNFNTT D LER
HDZEDPERINE, E. BEOHRE
FiX3ABNLH/ONET —FIZEINT
R L THMYL L THEEREHRFTH-o
77

A B D fFENTH> 5 BEZN D pharmacogenomics
FHCRHATE 2V IAL T ) VU RER
DENFEIEEID 40-50%TFET D 2 & b
L7z, ZOESEELBERTHIZ LK
REEOBZEE LTREESN,

F. RREHEE R
RRAT RS & 725 ML BHO LRI TOVAE B

BTLTEY, UgitHELBIUCEEL
DEERXH Y EFATL, '

G. FoEER
LA R

* Takahashi H, Wilkinson GR, Nutescu EA,
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Morita T, Ritchie MD, Scordo MG, Pengo V,
Barban M, Padrini R, Ieiri I, Otsubo K,
Kashima T, Kimura S, Kijima S, Echizen H.:
Different contributions of polymorphisms in
VKORC1 and CYP2C9 to intra- and
inter-population differences in maintenance
dose of warfarin in Japanese, Caucasians and
African-Americans.

Pharmacogenet Genomics. 2006 16:101-110.

BaiER EibE NN T 7 U Ul
~DIE : BAMmEIE N FEEEE., 17:430-433,
2006.

EIBIEE, MRS  CYP2CY Bia 5
LUNT 7 U VINBEMEOBAZE - AFEZE,
In BIEBE - EEREBO=DOE 2 JF
LEHER—, EHAEOR. BAERYE)
BBE¥ELS, FI. pp64-71,2006.

2LESER DYV EEA

H. FEMPERED HFR - BREIRIN
KEFEDERIZOVTIESH Y TR A



EASBRERARENE (EER - EREESEL X7 M) —Y A 2 AREFFRER)
SR RHREE
B R OBIERERO NBECE D 5RETFSHICET D

TNy u L BEBERRG T O
SEMEE BE RET EvERRAMEENERERLENERER
MREE

AAACEBIT 5 UGTIAl OFEMHIE TICEL 5B +EE 2R T 5 BT, UGTIAL ©
BETEHEOLPREY VEVBE L OBEEIZOVWTRE L, £/, UGT D4aFEDS
E— & —4EIR=P 3’ UTR IO LR UGT BHED NBEIZRIETREIC OV TRETT S
BET, ba—vrA = RERMALI Y AFLEZE MFERZAVWT, FHEOREZ
Fotr, MERE YA HEEL OBERITLY, AANBRUEABLERD, BAAC
BUWTHE. Block 1 D#28 R U6 Z# FNFNEMT2A, ELEMEZRKICELTVWDE
&2, UGTIA1 OEENMETT5 2 L PR SN, £z, #60 LH#IB BEAMEK EIZFRRIT
FHELTOWAEAITIE, KD R FR#28, 46 Xii#60-41B Th HBEIT. UGTIALl DOFF
MR T ICHMECER T3 2 LB LR o7z, b MIFEE 16 BRIEZ AW FEREO
R, AWEREFICEVERLEE MFEEOY 7V T, UGTIAL O—H DL DA
ER, @EADLOLITFERICER STV,

ARBO NEEICEb S REFEICET

A WFEERY BHHFSE] IRV T, MR, 1T, UGT1A4
EIDDENSREBICIIABENRTETS DEEGTFEROBEEHEOANEELTRADL
TEBHBNTWS, £O7®H, EXGLH iz L7z,
DT o —r AP RIEITEAL TV DEIE AR, £& LT, UGTIAL O#EIEF
WZHoTh, FERROAFEEIIRBNT, ZE LMY LE L EBE L OBEIZD
ESNCHELNEBERABRERE, T0%EF WTHREL., BAACKIT 5 UGTIAL O
AANCBIT HERGOFIMEL REED HETOREHERERN L, k. 7
BILETDHZEIETERY, ZOEDHIT, 1 E— & —fRie 3°UTR fEI O E R R
ICH TiX, 3 NETEHELNERREZMD UGTEHED NEEICRIFTEEBIZ VTR
ARBIZHET B 7200 bridging study %8 = 343+ 23HMT, ba—< A T RIER
DT TVD, BYOENEBROANEEZEDE ME LY AF Lz MFEZZHAWVWT, F
Hizonk 2z, KRR MV AR—F BB Z T o 7.
—% a— R 38EFICBIT 3 2ROMEE

LHEOANEEN LTS, 51X, ¥ B. WEHE
16 EEE TO 3ER T, BEEFBRFEN (1) He
o8t [EpEREEERRTEREOAEEIC EHCTCRBAE LN AARANERSE
M aWRE BHoFT, FArar@iaeg & 554 AL 017 Epstein-Barr U 4 VAR
{26235 UGTIAl OBEEFERDO AFEEIC His#a ) o] ZFEERE L D 5L L 7= DNA
DWTREIL, A7 o BEaT LV g ERW:, £, FFCURShize MF
FLENA2EYOARBETY v ¥V I 16 BRIKIL, B a—< P A = RIER
L TiX. UGTIA1*28 Dz UGTIA1*6 I MEAXYVAFLE,
DWVWTHBRLRTNIERGRNT L EH

AT LTE T, Q) @EEFOILELT

SRR 17 EE L VT o 7 TSR OBHE FF#R#% i Epstein-Barr 7 A /L A E#R
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B L oNEERRMB X fhH L7 DNA 2
WTHA B T E2{To721-3),

Q) T4 TuZ A FOHE

B« OREEBEDT 4 72 & A 73,
expectaion-maximization-based 7°12 7' F A |
LDSUPPORTA) % IV CiT o 72,

4) e 7 Ah - BEFETFRICETS
e # & OB
AFEIZ, & N b - BIRTRRITIE
T A MEESHCESWTER I N,
Hﬂ%i@FTTbﬁ%méntﬁﬂfb
V. EEREEREE LY GRS BT T
ITEREATREA(LEINER R RS
HZLDTHo DT, EANERBABGED
LERT BRI o T2, WTHhORE
ZRVWERES, BXEORBERS X
EAREBTEBSINT,

C. WramHR
(1) UGTIAl ®arEXx—v gy« "7 u
F AT (#60-#1B) LRI ALEL LD
£ 3p::H

% EREE 554 A DNA ZHWT,
UGT1A1 O 4 EFTOBEBFER, -3279T>G,
-40-39insTA, 211G>A, KU, 1941C>G D #
A ¥ 7 &7 o7, UGTIA1 @ Block 1 IZ8
iF B LR, -3279T>G, -40-39insTA, 211G>A
DEA LT ORERNE | FHEERE O Block
1DOTF 47 (NTadl TORRE
i) ZBREL, T72495, Blockl D
TuiATH X, WThOZELA LW
TULAEL, NTaFALTH L 211G>A D
HEET BT VI, #281X-3279T>G &
-40-39insTA ZFEFICHE 257 LV, RN,
#60 13-3279T>G OHEHTHT LA EL
72e —75. Block 2 iIZ 2\ Tidk, 1941C>G @
A TORRNS, NTurd A THA
X 1941C>G Z2HLBRWT LA L L, 4B
XRERZETHTLAEL, HERED
T4 TuA47 HA KUHB OBEAED
) BRELRE, X5, UGTIAID 2D
D7y rsDareRr—yay -nzaX
A TEHELR.

BELEEOEN o ERX— gy .
NTaE A FII#HA BEEE 0.545) T,
#6-#IA (R 0.171), #28-#1A (|7 0.107),

#60-#1A (7] 0.079), #1-#1B ([5] 0.060), #60—#IB

(& 0.038) DIEIZHE N TV,
INBDIaAYER—T g enTaig

FLMFREI AL L OBEEEZRILE

(Fig. 1) . Dunnet multiple comparison Z &

DFRMTEEREND | #1-HIAB-#HA BT B L
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THE-HIAM28-H#IA FE(p<0.0001),
H6-HIA/H6-HIA TE(p<0.0001), #6-HIA/H#60-41B
FE(p<0.0133), #60-#IA/#28-#1A F(p<0.0186),
RO, #28-#1A/MH28-#IA BE(p<0.0213) T, &
Bl REY VY BEREI T,
H6-HIA BER UH28-HIA BEIZ X A Muhi e’y
NEVBEORERBEML, #6 RUH28 I
Lo THHFRE Y A A BERERITHEM
T 5 &V, Kaplan HO#E 5)E—HL T
Wi, B, AMETIE, ~Tu L I—
b DH#6-HIA FEXII#H28-HIA FETIX, o
REYALEVBEDOLERIIR NPT,
WIZ HIB & #60 HE—DYEE EICH D
BAEOmMPREY NVE VEEIRITTRE
ZRET 27201, #60-#IB J UH60-#IA D
#28-#IA XITH6-HIA (=T DM E D
RS Uiz, Fig 1Rl
#1-HIA/H28-HIA BE LTI #1-HIAM6-HIA BEIZ
LT, #60-#IB/#28-#IA BEXiX
#60-#IB/MH6-HIA DML PR Y NV IBE
DAT AT OEFORER,
#HO0-HIAMH28-HIA FEIX #60-HIA/HG-HIA BE
DOMFREYNVEVBEBEODAFT 470k
BOREICHBELTRENoT, #iC
#1-HIAMH6-HIA BE L H60-HIBMH6-HIA BED MR
BEYILVEVBEOEIKHPVICERTH
o7z (p=0.0093) , 7o, HWREKLS D
<, HMEICIIFR L TR BRI oTzis,
#60-#IB/#60-#IB DI HFE L Y LV E LV IBED
AT 4 T Uk, #1-HIAM-HIA BE,
#1-#HIAJH60-HIA BE, #60-HIAH60-HIA BE LV
bEhols, B, #28 Xid#6 LW
#60-#IB O~T A o— MNEETIT, ik
UL EVREDCLRIITBD AR Mo,
i &Y. Block 1 D#28 U6 & Fh %
NEMT2AR, LIIEEFZHEBIZELT
WABEAE, RO #28 Xid#6 Wiz
% TH#60-#IB 28 L TV AEAITIE, i
EYNLNEVREREFTH I L #60 BT
HLFREY NV EVRBEIEESRITIAR
VD3, #60 LHIB YA LICFERCFEEL
TWABEIIE, RBEORHIH28, #6



XII#60-#1B THHHBAI, PRI e
VIBEO FRICHENCERT?EE XL
iz,

(2) FF##%k% A\ 72 UGT1A9 R UV UGT2B7
D7 aE—F —FEHEK& U UGT1As O 3°UTR
SEIDER LY mRNA ORBEE L OEE

UGTIA9 O 7 E— & —fIRIC BT 5%
$2.-126_-118 T10 (UGT1A9*22) I, invitro
EECBWT, BAERICK L., BEEED
2.6 fEIZ 2B LHEINTND 6), ZD%
BD B ANTBIT DHEL 60~65%F2E T
HY 67 . TOHEEIX, BAE (39%) .
- BAE (44%) XD HBEV6),

4T ® UGTIA 4y FREIZIEET 5 3°UTR
DOER 1941C>G X, EARE (0.183) . BA
f& (0.157) . BAAN (0.097) DIETT Vv
HEEMNEL 725 2), Bifi T Block 1 O/~ 71
% A 7H60 & #IB BRI—REEICHEET 55
BT, P YA EERELRY,
TN a  ERARENMET 5 Z LR
ENi-0T, ZoRfk EToREhE
PERETEME DO E BN X T mRNA OZEMH
~NEELPRFLTCWAAREELEZ b,

—75 UGT2B7 21X, 2 -2® SNP,-325G>A.,
-161CT BEEL, BARNCRT 2HER
0.254~0.293 L HEIN TV S 8,9), 2B,
ZD 20 SNPIX, BARANTIET I/ BE
BEE{5 SNP 802C>T (H268Y) '
(UGT2B7*2) & 5272 #8277 8),
UGT2B7*2 ® A ANFRIZBIT A AL, 0.489
EHEINTVD 9),

ZZC, b MFEER 16 BRiEEZAVWT,
UGT ® 7 ue—& —FEEKk * 3 UTR LD
R, FEIZBIT 5 UGT © mRNA E
BIIRETEEEHRHL, ThHOERIC
Lo TE L BEHOEEND UGT HEEDA
BEECRIETHEBIOVWTERTHI LI
L7,

AEERX, FHERFE LT, £FESC
SVWT, UGT2B7 -327G>A, UGT1A9
-126_-118 T9>T10, UGTIA1 -3279 T>G,
UGTI1AL1 -40_-39 ins TA, UGT1A1 211 G>A
&t UGT1As 1941C>G DR LSRN Z A ©°
> 7 &21TV, mRNA BEEORENTHZREZE
Ri,

Table 1 LK ZROBEFERER L, &
E DY > I ET B UGT2BT -327G>A D

7 UAVBEEEIL 0.188 T, Z OEIZHAADT
VAVEEE L LTHEIRTWA{E 0293 X
D ETFED o T2, TOETEE TR
o7 (p=0.175) , UGTIA9 iZ 2Tk, &
ElOH v 7T, £ TORED UGTIA9
-126_-118 T9>TI0 #F L TEY, £DT v
JVBEEEIX 0781 ThoTo, ZOHEEL, FFE
HABRICHIELRE, AV 2T AVERAL
7 BANBBREICBITOREEOT VIVEH
FEEIL 0.6667) & W0tz (p=0.137)
UGT1A1 OERI S h - ZF SR OHEEX
-3279T>G 7% 0.093,-40_-39insTA 73 0.093, &
' 211G>A 280312 Thotoid, BEELN
150 ADREE BAAN L V1572 DNA THIEEL
-HER. ThERh, 0257, 0.097, 0.157
ThoTr2) SEOY I AT 5-3279
T>G DEER., BEHEARAATEONT VU
NVEEE X W EEIZEL (p=0.00415) | E7z,
COEREETBHBY LV IANRETHRE TH
D, #60 BRH I N d o7, -40_-39insTA
DI DNTHL., AEIOY> F AT
AARNCRBITAHEELER o, —F,
211G>A DFHEEE., SEOY 7T
BEAAANIBITALD L, FEERRY
HLODEMo T (p=0.0668) , Z DHEL,
BANCBWTEHE Y Ve VIEERHRET
% Gilbert IEfRBEOFRZB OO E DL Sh
TW3, SEIOY VT ARFEHIZ L - TH)
BRENETERTHRILE2ERT DL,
WHM1®§”®%ﬁm@ EWANEIXRERD
fEEbLEX BN, £ UGTIA i

| ién:a VB BER 1941 C>G DEEE

15

1% 0.031 THotr, ZHid, BEBAANTHE
BlE 488 0.0972) L W HEFEVWERICSH
STPEETIIR 2 (p=0.0599) , =
foy ZOH T AORITIE, #60-#1B [ IHH
SN hoT, ,

PLEDER LD, mRNA OREBEEORE
TiX. UGT2B7-327G>A K} UGT1A9
-126_-118 T9>T10 DFEIZ OV TiL, £%
VINVEBIIRIGRETAIEE L, LD
L. DK T SRR X 7-#60-#IB D =2
Ex—al a7 iZonThi,
LSEIDOY L INDRIZIDa L ER—T 7
VEETOHLORRNoTDIT, SEO
Yrrniar ba—ABEELLTHR>Z E
iz,



D. BZ

EEGIIBEIZ, BARACEBWT UGTIAL
DIEEEET I EIBEBETEEEERTS
BRI, BATE, BAELIIRRY,
UGTI1A1 -40-39insTA (¥28)Dfflz, 211G>A
*6)EERBLRITNIEWIT RN L 2HL
MELTE2, T KEED, LPHREY
JVEIRE & ORERTICAANT S, BER
ANZBWTIE, *28 B U™6 NSRS,
UGTIAl OEHET L BEERH D Z & 5
mT% Teo Eio, FEHFHIL, 1941C>G (*IB)

PR EY AV BED LR LEER
%é:&%%%bkﬁa\éﬁwﬁﬁf\
*IB &-3279T>G (*60)23, [E—D Rk ki
HBHLEIT, TOMENPE LN LR
T&E T,

UGTIA9, UGTIA7, UGTIAL AV /T
H v DIEEREH TH D SN-38 DIRE/LIC
BEE5T5ZEBmbLNTVWD, UGTIA9
-126_-118 T9>T10 i, in vitro TIXERETEM:
DB RTHZ EPBHER I TWVD R,

UGTIAL ®° UGTIA7 QoD LY o -

JLTRBY, AV )T H o OBEKRSHRED
REEMNTIZRW T, TOEMOEZ KR
T EBEELVT), £z, UGT2B7 @
Zue—F —FEIRIZBIT S SNP 28 in vitro

BEFEEICRETRRIIRF S TVD A,

Rz 81T B RBA~DEEIZH>WTITRE
STV, &biz, 4E, UGTIAL ®
EHEETIZ3UTRICEIT 5 SNPASEE S LT
WA Z EBHL MR oA, UGTIAL @
REFREHERICBIT 2B OBEIL R
HERLTWBIZH b 6T, 3UTR HER
BT BDERN mRNA OREREBICRKIETE
IR ENTWARY, b MFEEGICRIT
%5 mRNA BEREZHRFTHZ &L, Z
o DEEOREEEED NEEZOBKRNE
BERAOICTEZ LN TES LEFTX
5, %I, SOITREEEHECL, B
FDEALTEITH LT, mRNA OF
HEOMIT BT TETH S,

E. &

AR E YV E L BEE L OBEENT X D
AAANZEBWTIL, Block 1 D#28 R U6 %
TNENBEMT2AR, EHIIHE ZRFIC
HLTWBHAI, UGTIAl DFEHENMET
THZERERINT, £72, #60 LH#HB M
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%éﬁ:_t‘\—rlﬂﬁ‘\—ﬁﬁ L—CV‘Z)&}%ALLJ
Yufa ik F 53428, #6 XII#60-#1B 1%5
AT, UGTIA1 OFFEMHEETICAEMAICE
AT EBHALMNTRoT,

bt hAFHRR 16 Bk E VT, UGTHEHD
R L mRNA OFRBRE L OBEEEZRET 2
DD TR 2T, FA LT ORK
£, vzt MEEBO A0
UGTIAl O—HOZRIOHEEL, @EAD
HOLIFARICER STV,

HiEE

y: 55 it < Yy A A vl il Y ek - WAL R R0
Ej@ﬁmﬁ nETAERFRRRT - ERRLR

¥ 2R -FASEEEL [ ZEHEE -
BEk—Et, ExERLRNFEENR

BT« BERALHE - BR - FHREREL,
EZERMRRELWER - el

B - BEMEE - EHBETEL, RN 5
EMFER - EEESETICHEHBR LT,

BE R
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