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Table 2. Sequence of the primers used for the genotyping of NAT2.

Primer Sequence
NAT?2-S1 5-GGCTATTGATCACATTGTA-3'
NAT2-AS1 5-AGCATGAATCACTCTGCTTC-3'
341-Swtl 5'-CTCCTGCAGCTGACCAT-¥
341-Smutl 5-CTCCTGCAGCTGACCAC-3'
341-AS 5-TTGGTGTTTCTTCTTTGGC-3'
NAT2-S2 @ 5-GTCACACGAGGAAATCAAATGC-3'
NAT2-AS? ¢ 5-GTTTTCTAGCATGAATCACTCTGC-3'
341-Swi2 @ 5'-CCTGCAGGTGCCAT-3'
341-Smut? 8 5-CCTGCAGGTGCCAC-3'

S: Sense primer, AS: Anti-sense primer.
wt: Wild, mut: Mutant
2 From Cascorbi et al. (1995)
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Fig. 2. SNPs in exon 1 on human NATZ gene (A) and schematic PCR-RFLP patterns
for different NATZ alleles of NAT2*4 (wild type), NAT2*6 and NAT2#7 (B). B, The
NAT2#*4 vields 377, 226, 204 and 170 bp fragments, NAT2*6 (*6) yields 396, 377 and
204 bp fragments. C, The NAT2*4 yields 697 and 280 bp fragments, NAT2#*7 (*7)

vields 977 bp fragment.
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Fig. 3. Human UGTI1A1 expression in the chimeric mice.

Relative expression levels of human UGT1Al mRNA (A) and the expression of human
UGT1ALl protein (B) were determined as described in Materials and Methods. Each
column represents the mean of duplicate determinations. The sample numbers are
described in Table 1. H: human liver microsomes; B: donor B; ND: not detected.
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Fig. 4. Human UGT1A9 expression in the chimeric mice.

Relative expression level of human UGTIA9 mRNA was determined as described in
Materials and Methods. Each column represents the mean of duplicate
determinations. The sample numbers are described in Table 1. ND: not detected.
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Fig. 5. Human UGT2B7 expression in the chimeric mice.

Relative expression levels of human UGT2B7 mRNA (A), the expression of human
UGTZ2BT7 protein (B), and morphine 6-glucuronocsyltransferase activity (C) were
determined as described in Materials and Methods. Each column represents the
mean of duplicate determinations except in uPA*/~/SCID mice and uPA~~/SCID mice.
The columns of uPA*/~/SCID mice and uPA™-/SCID mice represent the mean + SD
(n=3). The sample numbers are described in Table 1. H: human liver microsomes; B:
doner B; ND: not detected.
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Fig. 6. Human SULT1A1 expression in the chimeric mice.

Relative expression levels of human SULT1A1 mRNA (A) and troglitazone
sulfotransferase activity (B) were determined as described in Materials and Methods.
Each column represents the mean of duplicate determinations except in uPA*/~
/SCID mice and uPA™~/SCID mice, The columns of uPA*/~/SCID mice and uPA™/~
/SCID mice represent the mean + SD (n=3). The sample numbers are described in
Table 1. H: human live cytosol; B: donor B; ND; not detected.
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Fig. 7. Human SULTI1B1 expression in the chimeric mice.
Relative expression level of human SULT1B1 mRNA was determined as described in

Materials and Methods.

Each column

represents the mean of duplicate

determinations. The sample numbers are described in Table 1. ND: not detected.
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Fig. 8. Human SULTI1EL expression in the chimeric mice.
Relative expression levels of human SULT1E1 mRNA (A), the expression of human
SULELE protein (B), and estrone 3-sulfotransferase activity (C) were determined as
described in Materials and Methods. Each column represents the mean of duplicate

determinations except in uPA*/~/SCID mice and uPA~-/SCID mice. The sample

numbers are described in Table 1. H: human live cytosol: B: donor B: ND: not

detected.
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Fig. 9. Human SULT2A1 expressions in the chimeric mice.

Relative expression levels of human SULT2A1 mRNA (A) and the expression of
human SULT2A1 protein (B) were determined as described in Materials and Methods.
Each column represents the mean of duplicate determinations. The sample numbers
are described in Table 1. H: human liver cytosol; B: donor B; ND: not detected.
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Fig. 10. Human NAT1 expression in the chimeric mice. Relative expression level of
human NAT1 mRNA was determined as described in Materials and Methods. Each
column represents the mean of duplicate determinations. The sample numbers are
described in Table 1. ND: not detected.
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Fig. 11. Human NAT2 expression in the chimeric mice.

Relative expression levels of human NAT2 mRNA (A) and sulfamethazine N-
acetyltransferase activity (B) were determined as described in Materials and Methods.
Each column represents the mean of duplicate determinations except in uPA*/~
/SCID mice and uPA~/~/SCID mice. The columns of uPA*~/SCID mice and uPA™~
/SCID mice represent the mean + SD (n = 3). The sample numbers are described in
Table 1. H: human live cytosol; B: donor B; ND: not detected.
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Fig. 12. Genotyping of NAT2#4 or NAT2#6 alleles by PCR-RFLP. A, Schematic PCR-
RFLP patterns for different NATZ alleles. B, Photograph of PCR-RFLP patters. M:
ladder marker, A: a donor A chimeric mouse, B: a donor B chimeric mouse.
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Fig. 13. Human GSTA1-1 expression in the chimeric mice.

Relative expression levels of human GSTA1-1 mRNA (A) and the expression of
human GSTA1-1 protein (B) were determined as described in Materials and Methods.
Each column represents the mean of duplicate. The sample numbers are described in
Table 1. H: human liver cytosol; B: donor B; ND: not detected.
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Fig. 14, Human GSTAZ2 and GSTT1 expressions in the chimeric mice.

Relative expression levels of human GSTAZ mRNA (A) and GSTT1 mRNA (B) were
determined as described in Materials and Methods. Each column represents the
mean of duplicate determinations. The sample numbers are described in Table 1. ND:

not detected.
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UGT1A1*28 OT7 VINHEHEIIZBAT
%7 30% (Lampe et al., 1999; Kohle et
al., 2003). HERATIIHN 14% &R
ENTWS (Ando et al.,, 1998),
Gilbert JEEFHITH 3-10%D M TR
DHNBM, FFO UGTIAL fa&TEH
HERRZETIE FOKH 0%EE
THY, MFOEVIVE VBEILE
FEZRITEDHDEEVIE S MER
moHosNWy, UL, UGTIALI*28
ZRE, bLLRBAFOITHETSE
MZBWT, 1 U FHORER
PE<EHN o &EINTNS
(Ando et al., 2000), T YU/ FTh
BANRFINIZATFS5—FIckD
BRI TH S SN-3R ICEH 3N,
Z Dt UGTIAL IZTH/ o i
FaNnd, -T, Y ro g
BEEMEVE MZBWT, SN-38 @
BENESRELEEEZSN S,
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W>T, EMRTN IO ERES
NDMEIHEHESMITS Z &I,
EDBLVBMERAREZTFTRTSIC
BL. BOTEETHBEEZLN
%, RETIX, Phase Il EED—>
TH5 UGT Ot MHlEF A S <
ACBTH2REEFOMWEZHS M
2952 EEERIC mRNA, 7 2%
7., BEEEL I TORZTo
7o

¥£9°, UGTIAL IZDWTik~R3,
FF—A HIEDF AT XD
BWT, &£ b UGTIAl mRNA %
HALTWa I EEHENILE, &
7z, FFr—ABXURI—BHEkDOF
ATITAIZE S UGTIAL ¥ > /%%
MEHLTWS I ER2HSMHILT,
FAIIVAOHEBEZHAWT, B
UGTIAl EEEHORMRZITI &
WTERMSEN, 2RI, RO
A TEBREENRAD S NEIRERIG
ZRESBWEEZAEDIT Nl
72l TH 5. B FZBWT UGTIAL
R /MNE R & OMEEESEIC
RAERRFERETHRBIIRERELT
BY, LARL2XDK, ERTER
DEENS FEYMOHERNERIZKE R
EEERIET, £/, UGTIAL 122
O74 75— TFFHRAFV 0
EREVFEINDZENBEIN
TW% (Magdalou et al., 1993).2002
T AU B TURENT2 EAL 200



DEYOPT, FNI/O BREGE
NEEMDOK 1/4 R UGT1AL Thfi
a3 (Williams et al.,, 2004), #
=T, UGTI1Al 3OS/
MONAFTRASEVF 4 —DOF
BZzELGT5EERRFTHE0,
EMWE b UGTIAL OXEETH D0
ERATLHIEREELBAREICB,
TWHHETHD. BEBEEORFZ
TOBENRDDIN, FATITAI
BWTE b UGTIAL BEEHLTW3S
ZEBHSMNIIEo T,

KiZ UGTIA9 IZDWTidR3, b
MZBWT UGT1A9 13, £FEER.
MR B, BRICEEHELTBY,
TZ My R RBERIVERE
WREEEHOEEP, Z<0T7
J—=NREEhoREIcE 5T 5,
B, bk UGT1A9 OBETFERIC
B9 A SR I Jinno et al.,
2003; Saeki et al.,, 2003), ThH5OD
LTERNBERERCEOEEREELR
T MIZ DN TR E
nTWizn, UL, UGTIA9 N
RSV Thr<,. ERIICER
TERINTWA2EHTHS OB
TZgd—=. TEINTIX /)T,
SN-38 DHEEIZHEET 5 Z EARR
SNTWBDH, UGTIA9 IZDWT
BT ZZEBIEETHD, £ET
BYOREDORERIGEDHE R
MOBELDY ), BEREEI
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5B EfTOENTERN
=%, B UGT1A9 mRNA OFH
iR 57z, UGTIA9 I2DWWTIE
SHIHEMICRHNTO2HENSH S &
EZo5h3,

KIZ UGT2B7 IZ2oWTikR3, &
r UGT2B 77X U—OHT, &b
FE2H TN UGT2B7 THO., B
. /NG, WERE. Al M. B,
B2 ESBIChEZBBICREL
TW3, Ei=, 2002 27 AUBLT
WA ENT= EAL 200 OESBOHT,
T BREINIEND 35%
7 UGT2B7 TaEE NS (Willlams
et al., 2004), Williams 5 (2004)
OW|EITL B & UGT2BT BT NV2
OCEREIcEEYT 5 UGT D5 b&
HLEMERETHIHEHEL N, o
T, UGT2B7 B L TRz HICR
NETI2RERDDLEEADOND,
b MZBWNWT UGT2B7 IR 7O
REMEREFE, PRIV &0
FEMEIRCH, TAMAFRT
RoxsFary, VFIA R, B
Lo ZREREEEYOE & i
#ds, £ BT 4 b UGT2B7
kDTN o EBEREESZTHMN.
R@mE LTI 3-IINI L 6-
T ar B0 2 BERRDLERTN
b CcORBMOEBHMEIZLD
Bixb Z ENHHEINTWS (Kuoet
al., 1991). TIHRRAOER. TV



42 3TN BiEeaEEIe k
EXTXATRERBNRBD S
MDojz, LML, ZEOEENS, BD
Gentest #87"—)L F HLM ZH /=
BE, EMNIBWTENT 4> 6=
WO BIAEERII<T D XD 35 »
5 41 EREEZRLE, 65T,
T4 2 6= U EBREEE.
FATGITADFIZBITZ L MED
HEELTEYTHD EEZ OIS,
t b UGT2B7 mRNA. k k UGT2B7
BINTBECTENT 4 > 67N
O 2 BRIEATEMIT hAlb IRBERTFAYL
HmRZBL O NED, FASFTY
ZDFIZE b UGT2B7 MRBEL TW
LZZEMHASHIIRD . FAST
A No. 1I5ERFI—B &bH, ¥
NI BLUEERETH 2 SHiEz
RLER, COBREIFREATH S,
F AT No. 15 DHEWEER
LTWa%®, UGT2B? BF AT
DXATREALRDTNENS T EED
B, FAIIVADOHEHBENZEL
TWdEEZENS,

D-2. SULT
SULT RFIE S, MR mEDE.
Y, TEREEDER EHR 22K
. SRR LA OREBLFEHEIC
HELRBHZREREZLTWS (De Meio,
1975; Jakoby et al., 1980; Yamazoe
et al, 1994). BMRHICEE5T 5
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SULT REIZHA M IVESICHEE
9 %, SULT I3 PAPS 2B & L.
WBEEEZEEROKERL, 7I 8
BLUFF—NEITEBRXE 3 (Glatt,
2000). CORBIZE - TR
DIEEREML ., EMBIEENARS
WWRPEICHRI NS, LAL, 8
REEME O, HEBES2ZT
5 ERGIZ DNARY ORI BITHES
TOEEEANEETE I ENAS
NTWS, SULT ORFWREE &
LT. R, 22Oy Bk
CHRBERIVE R ERH B, SULT
BINSDOEENMBEDOR AT S
VARCKESBEELTWS, Fi,
EBREOTEIN T ) 7227 R
LU BHEEIEDOTY S5l )
—NERBL. —FTEREHET
HB N-t ROoFi-2-7EFIN7 3
JINF VR EEEELTIER
N3, COLIRERLEEBEEE
T3 SULT IZoWTKRHTAZ &1
EETHD, RETI3, Phase II B
RO—HTHD SULT Ot MFHIk
FASIDVALBIBREEFOH
REZHSNMNCZTBZLEZ2EBK
mRNA., & >/)X7, BREEL A
TOREET2 2.
ERZBWTYHA NVIVBESIZE
7£9°% SULT ¥ SULT1. SULT2.
SULT4AD3DD 77 IU—MEKD,
11 2 FREICHE I N5 (Blanchard et



al., 2004), ' C%H. SULT1 & SULT2
77 IU—NRNEANE. AEELEY
DRECEELRBAZE~9., b
KWBWT, SULTL 77 3IVU—iET
%5 Dtk SULTIAl, SULTIAZ .
SULT1A3. SULTI1RB1, SULTIC1.
SULTIC2 BX U SULTLIEL Th 5,
X/, SULT2Z 7y 31—z
SULT2A1. SULT2B1 vl B & W
SULT2B1 v2 389 %. MIEE TIT,
SULT1A2, SULT1B1. SULTICL.
SULTIC2. SULTZBl vl B & U
SULT2B1 v2 IZDWTId Rz
BIIERENTEST., FEOME
INTHRWN,

F7°, SULTIAL iKDW T3,
SULTI1AL i3t M8 RV LizB W0
TEXxEKL SULT # FETH 3

(Coughtrie and Fisher, 2003)., 7
/= NVRTUINVEEETLED
EHEEL., AR MESRTHE
BRHLENTWS (Glatt, 2000). K
F—A HROFASITZADFICH
WT, kB SULT 1Al mRNA 2nHH
LTnhwaZ &z#HoniZlL, b
SULT1Al # 7 REEIZBE L Tid,
EFRENIEEAFTLIENT
ERMNoleD, BRHITHIENT

Zaholz,
EhicBWwT sy &y iR
WA KIS IWCE .. SULTIAY &

SULTIEl 2B & L TWw 3 4.
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SULTIAL OFF B2 EHEIT
SULTI1E1 @ 13 {§TH 578, fFic
BNTIX SULTIAl BEELREHRET
b3 EHREINTWS (Honma et al.,
2002), £, bOFZUFVIL, b
P THEHEBREGEN, YT X TIRY
Voo BREeahNEERHDTH
D (Shibata et al., 1993; Kawai et al.,
1997; Loi et al., 1997). EEDHE
MHdH, YTVARBNTREEESG
EENE N EERTEBIENM -
., OV FYCORBIRETE
P13 SULT1AL OFEEE#EE L THE
NThdEELLND, ZET. b
nJzu%y EnBEREEEE. hAb
BEOEWFATIIIANo. 156 TR
FT— L EBEDOEENRD SR,
ZhED, FASITTADORFIZEIT
a7y UmBEEaRi RS
—LRAEBETHD ERBINL,
hAlb BED 0 mg/mL THDF A
97X No. 1. No. 11 o ~o2/y
Y UHmBRRGEREIENRE S
N7, UL, uPA¥*/SCID ¥ A
WHEA22E2L. EEEETSZ
ERARVRETH D, SETHWEF
ASI TR 11~14 B TH S0,
FAFI A No. 1% No. 11 3w
ADFICE FFHIBICEZ L3N
=, RUAFMENBEL. FFE
LTOBWEERESTZENTERE
., EETEELHENEINS, Zh



KO, INS5DOFASIT X THRH
INREEEEIL. uPAY-/SCID <
DABXY UPA7/SCID ¥ ADAE
WEEELERETH >, <
DAHREELZOND, T, FR
FXU2Z No. 3. No. 12 Tif, ¥
ZADEELDBENVETHS =, =
UL, &BIThAb BEDN 0 mg/mL
TIERWAL 1~2 mg/mL E{EWE
HBTH272H, FAIITR No. 1
® No. 11 BEY T 2 OFHIIEE
LTWaWA, o s xS
IEEZELTWRWED, RAEMNEDN
ROUZALOBES o EEZIERN
5. HAIZNEFASTU A DEEKE
EHEZLNDN, FMRAATH
%,

SULTIAS IR ENI R /NP R
TJUCREDATFA-NVTIVED
A ICES 95 (Glatt, 2000).
HMOENMTIZ BT SULTLIAS3 28
$IU =B/ ESE %77 ortholog &
EZXONS3DFHRIINETRRS
NTWizWy (Blanchard et al., 2004),
LML, SULTIA3 bk hMzBWnTE
NP TEHSRBHRL TWB,
FTREEAERBRL THREWED
(Glatt, 2000). FETIIHF Lk
27,

HKIZ, SULT1BL IZDWTikR3,
B —A HROFASIITIADRIZ
BWTE k SULT1IB1I mRNA 2HE

LTwaZ&zHeMILE, EF
SULTIBl @& >N HE B L R
EHICEL TR, SBEORNEEE
EZz615,

KT, SULTIELIZDWTik~R 3,
SULTIEIRIZA bO RIS
F—NVREZZA MO OREBRE
WHEEL, TA oS R ORI
WHEHERREZERETEZEZLSNT
5% (Coughtrie and Fisher, 2003),
SULTIElidE MCBWTHEG TR
SFEAEDEBREICHERLT
W3 (Glatt, 2000), FAIIIAD
FFizBW T, kE FSULTIEL mRNA
BEUE FSULTIESY >N 7 NHER
LTWaZEZEZHEMMLE. Eb
SULTIEl mRNA & b FSULTIE#
NI HEEOHEBEFREEr = 0.57&.
BLliElahe, THIX. Y1 b
VIVIZEBRERTARNTOEEZRWTHR
TBHDITHL, total RNAIXERERL 7=
FFo—HEFERLTHRBLEZEN
FRELTEZLONS, £/, BHR
BECHIIRAFORKTICEL T,
FEHEENEEL TWDAREEDH S
W CORKELTIE, S535K
NEGFOILENRHZEEZISNS,

IA O id SULTIE1 ORFE/R
EETHD, TUAOLA MOV
BILAEEREA. BROSTFETEH
<, FREIFTEVWLIWWDRTNS

(Hobkirk and Glasier, 1992), &
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ETARLEFASIIUANDIA b
O HBREEEEIR. U AFY1
FNTRHI N aho 20,
FHEROEHEEEZ 5N S, hAb
BEOEWFATIITIZA No. 15 TR
F—ELERBEOEENERI NS,
INED, FASIUADFICBIT
H5IAMOVEBEGEIIRF—&
BRETHLERMEINE, LML,
SULT REREHAWEERRT, TX
MO ERIEEEEORREEEZR
3T bOVEER. & SULTIEL
T 20nM. kb SULTIAL T 6 pM.
bk SULT2A1 T 25 pM Tho7z k&
DIENTXINTND (Falany et al.,
1995; Falany, 1997). £/, BHRA
ZHW, TAMOVEE 50 pM O%
BT FPERTIA MO BT
&1, B b SULTIAL Tk b
SULTIEl @ 3 %, &k SULT2Al
Tk b SULTIE1 @ 1/3 £#EIH
TW% (Suiko et al., 2000). ZhnX
D.IA O BENRFETHNWE 50
uM DEA, A MO UHRRATEE
12 SULTIE1 REM T A& <.,
SULTIAl #EQ#M® SULT 4-F#
OEERZEZLND,

K2, SULT2ALIZ DWW TR S,
SULT2ALIRFE ROoTE7Z > FO A
ForRSlLrxr/sarykrEAFO
1 ROMEBEBREEMEL, B

WTRF. BIE. 2Bk ETREBNE
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DHENTNS (Glatt, 2000). FRA 5
X ADFIZBNWT, E FSULT 2A1
mRNAB XUk FSULT2A1% > /8%
PRERBELTWDIEEZHSMILE,.
b b SULT2A1 mRNA & b k
SULT2A1% > /X7 BB R O BRI
Wr=0.64&, ZNEEES T2
o TN, ERU-BEHROLD L
ZX5N5, £iz. SULT2ALIZB W
T FMERROBEREEEZ R DT
DILEMTERP DD, Bx b
BREBRLEEEZS5NS,

D-3. NAT

NAT {3ZEWLRET OBREEME
EEURL Y I VREOEANZEL
IZB9 5. L TWW% (Badawi et al., 1995;
Hein et al., 2000). NAT {341 bV
IVEIZCHEEL, BETVEFNaT
AL ATEEREL, TULY
O N-TEFIHERE FafFi 4
D O-TEFIALInefEdT 5,
NAT IKISBEBETFEUNL S FET %
BT, NAT21C13 30 2 A 5 8IETF
ERENEEIN TS (Arylamine
N-acetyltransferase (NAT)
Nomenclature). 56 OERIT,
HraiaEY, BREMESERRY
72 EQEBRNBICKREREAZER
gl &# 9 (Evans, 1989; Hein et al.,
1993), 7EFIHAESENE L Rapid
acetylator (RA) &{E\ Slow



