A. TFRER
EFMABEOEERRBEB T
v P TOEDEEE TFRTB7-HIZ,
BV ERICIMZ T MR 2
WEMENFERHTHAEZ ENELFE
I TWa, EMRHEEROREE
HiZoWToRkitE, & Mg 7 o

V—ABPHEENRS LSRRy, T,

REABRTIMEEDONHHREE
HIZ >\ The FFIEIS 70y —A
BRHVWLNTWS, —F, (kEHOFH
HEMIIBEEZ 70BN
BTS2 ESHOERELELT L
b, FEMERTHBI 7Y —ATIE
D LN TERY, TIT, i
Ty PERWTRERSERRZ2TT
W, FEOCEGRETENORLH HEE
FHREERAZEBLTWE, LML,
PR ARHEERITIT LT LiZfE2ED
FETAHEDIZT Yy POE®E
LT L —E LRV, £TZT, b
FFBIE %2 AW IIfREERIZB W T, B
EFEERFTLTHRESIND LOIZ
72> 7= (Bowen et al., 2000; Garcia et al.,
2003; Roymans et al., 2004), & = 573,
t MAFHIREDMERIC IR, MREER T
HOTDHDIEEFEOETIILER
RICMAT, mEE, Rl—ey FOA
F B ORERH B, b MIFA
FROREBERERE LT, b MIFEHR
Sl CHEICESZ A3 I BEAR HepG2 #HRI
BhHHIPEGRBBERORE o7
A NVERIGHEIZE D in vive & &

2 B84y 1 % < (Wilkening et al., 2003),

HEMENRET S ~OF AT EE N &
HTh5D,

IMLFFHIZEY uPA/SCID = U RZe T
HRZ B ELIFIED 80%LA_ EASENIF#E
RUCEBRL X ATy AMERII
(Tateno et al., 2004), DX AT AD
iAW R e o B0 T
BRI TEREE BN, BRIT,

2 NIF AT ZAFEEENE VT,
0 FEEOLICYPBEEELZ ST 52D
ERE 1 FHE BB EE mRNA, 26 FElH
DEME 2 FHEDRBEESE mRNA, 21
FEIHDOER T AR —Z—mRNA 2
BLTWAZEERRER L, Fo, AT~
T ARFIB L VISR 7 AT AR A
TSR EBDG, B-NF & Rif DRFEIZ
X % CYP1A2 mRNA H2V it CYP3A4
mRNA DOFEEFERL TS, WThb,
FHEWRRESEERLTEY., £56
FERINEW,

AFFRTIR, FATTRTBELER
FT—OeMFlfad, ERShEF A5~
I ADBIF-FFHEAEE VT, mRNA @
B EB R R LRIZEEICOWTRL
7o EEETIL, 3 BloBRDERo7EN
FF#ifa% uPA/SCID <7 RAICHHEL TXF
ATy RABERIL ., FOBETHIEE
RAwnWic, £, BRI LEERIC
total RNA R CEH R BBEERE
(CYPs) mRNA ORB|EHEL, SHiZ,
B-NF & Rif OREEIZ LS CYPIA2
mRNA 3V & CYP3A4 mRNA TEHf
L-BEZFHEL B LT, mRNA 47
i3 ABI #H5¢ PRISM 7700 2\, Y7
Z A RT-PCR IET{To77,

B. BFEHE
B-1. R

WHE e PIFAMIEIX In Viro
Technologies, Inc. (Baltimore, MD,
USA) L VEEA L7, 3BID FF—Dk
#I3& 1 &R L7z, B-naphthoflavone
(B-NF)35 & UF Rifampicin (Rif)i3FnyeHl
ETELIDEA LT, Total RNA O
HHZ v 72 Raneasy Mini Kit 35 X T}
QlAshredder (¥ QIAGEN (Hilden,
Germany) X VEEA L7z, £ LT, total
RNA OFFIC V72 EBERE (RNA 13 Life
Technologies, Inc. (Rockville, MD,
USA) &L WEEA L7z, TagMan One-Step

156



RT-PCR Master Mix Reagents, TagMan
GAPDH Control Reagents 3 L Y
TagMan pB-actin Control Reagents X
Applied Biosystems (Foster City, CA,
USA)L DEEA L7z, ZDRAE T
ETHHTAZ7V—RFE2ERLE,

B-2. & X 7<= v AfFHIfa R
AR E AT 5O L, BFEEE
H IS RKERMET S OMEE
ESOARER/TERL,
XASe AT EHFLREEL-
FEHEIZTEWIER U 7= (Tateno et al,
2004), & 1 ILFTHRETREFEINT
Wim3flor MFMREE FF—E LT
uPA/SCID < 7 RIZHHE L TER LT
(v AFE»L e MFEA~DBE#HE
T8 60~80%), F A T<= 0 ARFIED
aZ by —ERER & HREFARIR O
B3, Seglen & D TIT o 7=(Seglen

etal, 1976), &b imF A F<= ZfF
MR I S L67 Y —F— Tk
LBIGR TREFE L=, BEFARoi
FIIIHRBEERCTEHEL LZEA =
V2 a g i ELAY a8

B-3. AFfARL O KifEEs 3 |
FFr—BELUX AT~ AHER
AR D HBEEIIBEN OO FEIZH
- T4T > 7z(Nishimura et al., 2002), 3k
FeATAERRITARE R, b D ATHIRE S Ik
B L, ELSBC LY L,
MiEgiEa—nF—hovr2—%H
VWTHEE L. A (viability)ld b U
R TR —EEHRECHIE LT, 1§
BT O viability 13 50.0~
86.7% Tho7a(R 1), MlaZBRE L
%, 3 FEICIIEREE TR LD L
ZHL., 36T 21 BREgEE L, o
W, b b EEHIfaREEF (hEGF),

Table 1. Characteristics of donors, chimera mice and hepatocyte preparations

Donor No, #1 #2 #3
Human hepatocytes
Lot No. RQO 79 NLR
Age in donor 6 days 9 months 13 years
Sex in donor Female Male Male
Race in donor Caucasian Caucasian Caucasian
Viability in donor (%) 94.1 89.2 80.6
Chimeric mouse hepatocytes
Lot No. CTE54-9 CTE7-1 CTE31-8
Sex in mouse Male Female Male
Replacement index (%) about 60 >80 >80
Viability in mouse (%) 50.0 86.7 70.1

Viability after melting the cryopreserved hepatocytes in donor and chimera mouse was determined

by trypan blue dye exclusion.
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o=l BTy 745
VB EESERVERBRIZAZHR L, 8
EheE 24 RMEBITERIEEZ ML T
72 BFfE E THE U, BEESREERIT
IIRETE 48 FFEIARIA LMl s =
BRICER L7, B5381X 5% C0,-95% O,.
3TCOEMHTTITo T,

B-4. IEFEFMla~ DR E D EE
BERFE DM TrE, BE 48 B
BB FF—BLUOXFATvw 7 RfF
ABAIZB-NF F 721X Rif Z 24 BRI E
L7z, EBP, R 5% CO-95%
0, 3TCOEKRMHMET T b LEMERE
K+ (hEGF)., v Z~<A ik
FTr7xF Uy B 253 0ER
WTHR Lz, B-NF OFEIT 1 uM, 5
pM B L T 25 pM T Rif D EEL 2 uM,
10 uM 3 L TN50 uM DB EE RS L 7=,

B-NF & Rif i3 DMSO IZFAfE ST

L., ¥EIKPDO DMSO Bt EEE T
0.1% & L7z, IEFEXREEIY mRNA 3
Bzt 2R RRALEEBELL 01%
DMSO EEE & L7z, FFIE 5 D total
RNA 1 H 1213 QIAshredder Rneasy
Mini Kit 28 L7,

B-5. VU IAX 7 VA F FORE
Z—75 v F mRNA 25570
O primer & TagMan probe ix. BEIZ#
# L7-Bd¥| Z £ A L7~ (Nishimura et al.,
2002, 2003a) , GenBank accession
number & BtA= KU EITFE 2 12
7~ L7z, primer 33 X (R probe i3 QIAGEN
(Tokyo, Japan) TH& A% L. TagMan probe
IX ¥R & LT 6-carboxyfluoresencin
(FAM)% . 3’#K & L T 6-carboxy-
tetramethylrhodamine (TAMRA) % & #-,
T B PCR primer OENZMIES B
BN ANA T Y FA XTBEHITF

L,

B-6. mRNA Z#7

FFHAREA> HFASL L 7z total RNA 1 50
pg/mL EFEE tRNA ZH V> 4 pg/mL &5
L7, RT-PCR 7 v &A% forward
primer, reverse primer 33 4. TR TagMan
probe &9 20 ng @ total RNA % &dp,
50 uL @ TagMan One-Step RT-PCR
Master Mix BE % fv -, #HiEB L
f H i ABI PRISM 7700 Sequence
Detector system (Applied Biosystems)%
AV, 48°C, 30 47f % 1 |, 95T, 10
5% 1 BIRES X ®%Iiz, 95C. 15

Table 2. Primers and probes used for RT-PCR analysis.

mRNA Sequence Position
CYP1A2 (GenBank accession number AF182274)
Forward primer 5-TGTTCAAGCACAGCAAGAAGG-3' 860880
Reverse primer S'-TGCTCCAAAGACGTCATTGAC-3' 951-931
Probe 5'-CTAGAGCCAGCGGCAACCTCATCCCA-3' 884-909 -
CYP3A4 (GenBank accession number AF182273)
Forward primer 5-GATTGACTCTCAGAATTCAAAAGAAACTGA-3' 825-854
Reverse primer 5-GGTGAGTGGCCAGTTCATACATAATG-3' 973-948
Probe 5'-AGGAGAGAACACTGCTCGTGGTTTCACAG-3' 946-918

158



BREIB LY 60C, 1| FERZEIIZ 40
BIRS &7, & F GAPDH O#IFEIZ
i% 200 nM @ forward primer, 200 nM @D
reverse primer 33 . TF 200 nM @ TagMan
probe & IV 1> mRNA B2 1% 300
oM @ forward primer, 900 nM O reverse

primer 33 & TF 200 naM D TagMan probe

iz,

B-7. BEEHARAT

T — ZfEATIE ABI PRISM sequence
detection software TIT o7z, 4 mRNA
DR FEREZRIIRELTWS,
ACt (HHJ®D mRNA B> 5B-actin @
mRNA EZE L THLNZMIZLD
#+E L 7= (Nishimura et al., 2003b), BE{&
FYIZ FE B-actin IR T 2 EB O
mRNA OREZ 27D LTEL, 7
— Z X E A D mRNA & B-actin @
mRNA DH.(z= v bo—Zxtd4 548
M%)y TR IND, OB ERIT
triplicate T{TV, 7 —# {¥ mean * SD
& LTRLE,

C. R

C-1. FF—FFf#ifaLFAF<=v A
RS DO PRI EIT X D CYPs mRNA 3
BREIZE ¥ 55

HARXFF—IlcAWEE FNFFEE &
F A F= 0 ARFEED total RNA 2 A
EMRBEERL LT AR —F
—mRNA DOREBRTo7 7/ 2HERL,
X AT ARFEIC I E BRI BT
52 Oth mRNA BERRELTWBILE
RLTZ,

AWFGETiL, BRE T &SRz e b
e, #ov FFEs Fh—
LTHERLEF AT 205
L7zHFMiR 2 R CRIBFIZHESE L
T, ThENDOEEFMAREIZBT 2
CYPs mRNA EHEZ LB LT,

HEOHEBERORNRESIR, b

FOFEE: CYP EEEEL T CYPLAL,
CYP1BI1, CYPIA2, CYP2A6, CYP2CS,
CYP2C9 . CYP2C18 . CYP2D6 .
CYP2El. CYP3A4., CYP3A5 B XU
CYP3A7 @ mRNA HEEZEMER &L
TEIRLZ, ZhbD CYP B mRNA
FEHBAP-actin DFBBLEOH & UTH
HL, FATFU AT E FF—iT
Auwize MNFRIEBDORIST 55 —&
NSRRI EER LR 1 IZ R U, #E
EZ % A T v ARFHIRE. fREhiz B
—0t MNFHBETOREREELZNET
For Lz, ERIZ3FHO FF—FH8a
EXETBF AT = AFMA T,
% * triplicate TITWEBE %2 71 v k
LTW3, '

v MFHIRE XA T =0 AR
IZBITAE b CYPs mRNA I OFEE
WU T, RS TS & iR o UeBE AT
AR & U7 B BHAART(0 FRRTER ).
KRR ELG 3 R R. 24 PERTE, 48 B
FEB L ONREMRIZITo 7. 2B,
FEFE 24 BEE% E CirgsSERiIce b
AR R R T (hEGF), > ¥ <A
BT TATIVL B RS
oS, FNLREIL, ZThbzaEirn
BEIER By,

KERWBEIO FREREE)T CYPs
mRNA ORBREH BT 2 &, FATH
A CORBREICHEEHIIROND
H D ORI K < (=0.690 .
p<0.01), & MIFHIlRDORBHEL D L&
AT AR TCORRENEHE
Tholr, HBEIFHBBIV 24
M# Tk, WAFAAED CYPs mRNA 3%
HEOMEREIT, #hEh =0.651
BEC =069 T b p<0.01)Th
D, BEEBEETERIC L FERIENHE
BITRONE S OOMHEBEREITIEIE
WIS LTz, 553 24 BRRAE LI
h B ERF (hEGF)., > #
AV UBLORT 7T Y B
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Figure 1. Correlation between mRNA levels of CYPs expressed in chimeric mice and human

“hepatocytes.

Data are expressed as the ratio of human CYP1Al, 1B1, 1A2, 2A6, 2B6, 2C8, 2C9, 2C18,

2C19, 2D6, 2E1, 3A4, 3A5 and CYP3A7 mRNA to human B-actin mRNA in chimeric mice and

human hepatocytes.
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ZEERVEERIRIIZH L, 24 FERES
FIEE B EFRB)THZ LT, FF—
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Figure 2. Effects of culture on CYP1AZ2 and CYP3A4 mRNA expression in primary culture of the

hepatocytes isolated from chimeric mice and humans.
Data are expressed as the ratio of human CYP1A2 and CYP3A4 mRNA to human B-actin

mRNA.
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t FATHIER T CYPIA2 mRNA DI
MEY RD L5553 24 BFREB T Tlkx
AT YR ELREBRIET 25 L3,
Donor #1 3 X TF Donor #3 IZBWTIE
7 72 FRRICRBEOEMNMAED &
ni,

Donor #1 123317 2552 48 BREIRE A
@ CYP1A2 mRNA ¥HE{T, & kFFH
T0.006+ 000212 LFAT TR
FFHRAE CIL 0.036 £0.007 & 7210 | F A
T~ U AFHRICIEE MTRRD 5.6
FORBERBED SN, RERIC, BE#
48 FFREEE SIZ 381} B Donor #2 D F A
7= U AFHIEIZIZ e FFBREO 3.9
£ CYP1A2 mRNA EIHENEDH SN,
Donor#3 DENIX 1348 TH -7,

E&EIZL D CYP3A4 mRNA RELE
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TIET L. Donore #1 & Donore #2 TiZ
EREFAT=RMNELLTEY,
Donore #3 3% A <=7 AfFHIRTOD
REENE MNTHRETOREESL L
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e b & AED 25 uM B-NF # T
DOFHE/ERITHE L L., Donor #2 &
Donor #3 DF X F <=7 AfFHIRIZE
75 CYPIA2 mRNA OFEEMITE
N FARIIZ R B L F{WMEB TH -
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HERIZE NFERTIAE bEEIC
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Figure 3. Effect of B-naphthoflavone or rifampicin for exposure on the expression of human

CYP1A2 and CYP3A4 mRNA in primary culture of hepatocytes from chimeric mice and human.
B-naphthoflavone (1, 5 and 25 pM) or rifampicin (2, 10 and 50 M) were exposed for 24 hrs.

Data are expressed as the ratio of human target mRNA to human B-actin mRNA. Data represent the

meanxSD of three independent experiments.
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