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2-3-1 t b CARERE A v br v 1R BT 2 85 HI IR O M
2-3-2 bt b CARBETA v hur 1% T 5 RARWULEFIR D[R E
2-3-3 t b CAR RAR JEZRESNICH T 5 RARWRXRaDFEA O
2-3-4 A—/NhETUALF A VD CAR © mRNA &ICH 2 % %
A B

BHHE NE

e Xk

% 3% CAR OFBLEHMND CARENEL FORIEREICHE X D2 ... 30
%1HT P

%28 FEEENRS L OUE

3-2-1 3K

3-2-2  FMREFENTAN

3-2-3 U7 %1 L PCR

324 UTAZUT oy R

3-2-5 RT-PCR

%3 HI FEERE R

3-3-1 PPARa7 2 =2 +7% CAR 5 LU CYP2B1/2 ® mRNA &2 5 2 5%
;%g

3-3-2 ¥/ u~nFHUIRRTTrT 47T —hMMILDH CYP2B1/2 @ mRNA
BHEINCE 2 5 5

3-3-3 vmT7 47T — MILHZEMEEBLOKICE TS CAR # o\ &
DEAY,

3-34 A—/W K T UALTF ) A N CAR, CYP3A4 B LT CYP2C8 @
mRNA =25z 5528

%A B

%581 /NE
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RXR
SRE
SREBP-1c
TCPOBOP

arylhydrocarbone receptor

constitutive androstane receptor
cytochrome P450

farnesoid X receptor

glucocorticoid receptor

human p-glucronidase

hepatocyte nuclear factor 4 alpha

liver X receptor

multidrug resistance 1

multidrug resistance protein 2
phosphoenolpyruvate carboxykinase
peroxisome proliferator activated receptor alpha
pregnane X receptor

retinoid X receptor

sterol regulatory element

sterol regulatory element binding protein 1c

1,4-bis[2-(3,5-dichloropyridyloxy)lbenzene



=3

if{

i

Constitutive androstane receptor (CAR; NR1I3)IIEHN L &7 ¥ — A —/3—
77 IV —IBTAERERFTHY, FFITE<FEHIL T 5[], CAR ITHIIEA
IZBWTCEICHIEICFEL, v Xa ¥ 37 Téh D heat shock protein
90. ¥ X cytosolic CAR retention protein & . HEKEZEK L T\ 5[2, 3],
ZHETIZ, BEZL ORBMB L OEHILE®D . CAR DIEHEZZELEE 5 &
s TRV 4], EMEb sz CAR ITMlaE ) HEN~BITT H[5], -~
4T L7= CAR L. retinoid X receptor (RXR) & ~T u XA < —%Bk L. &1
BinF Eo CAR/RXR JEEBINFEA L, a7 7 FX—=F—%iFs| 352 &1

D BIZ T ORGEIEMEAT S[6], ZHETIZ, CAR/RXR JREES XL 7
k27 m—2 P450 (CYP) 2B6, 7 v | CYP2B1/2 3 LU~ 7 A CYP2B10 # (%
U & LT, CYP3A4, CYP2CS, UDP-7' /v 7 u Vi A REsE 1A1 (UGT1A1),
Wit AR (SULT2A1) 72 £ O W RHIRESR I L O P-pEX > /37 | multidrug
resistance associated protein 2 72 F DY) T L AR —H —& a— KT 5 &
TO7rE—4— EZRESNTWD[7T-10, ZhboZ Eavn, CAR OiE !
RITEMENEIC B L2 52 D RERER E VL D,

—J. CARIZ7 A=A FEFETIZBW TS, BENIZBITT 52 & AlEE
OIVTIRBEIEH L ER 2773 2 &0 6, CAR A& ORBLE Y B EREE s
FTORBEICHELHEZDEEZ LN TS B 2IE, B MFREHZEB W T CAR
® mRNA & & CAR EHEIG T Th D CYP2A6, CYP2B6, CYP2C8, CYP2(9,
UGT1A1 BX Y MRP2 ® mRNA &P EOHEZ RS Z LAHEINTVD
[11], F7=. CAR / v 7 7w b~ ATIHiFEHZ CAR EWBETFTHD
CYP2B10® mRNA EREFAER L LTl LT a[12l, ez &b,
CAR DiEMALTZ1T T72 < CAR OB R DT CAR IEAYIE(R T DR G112
BGLTWbEBZx6N5, Ll b, CAR BHORBLEHIINC L% CAR
FRRYBAR T DRI~ DZEITH 50T 72 > TRy,

Bz, f8FM7%R CAR 77 F_R—F—Th5H 7=/ /"X —L=R, CAR
7 A=A N TH D 1,4-bis[2-(3,5-dichloropyridyloxy)]benzene (TCPOBOP)|Z X
% CYP2B O#FE 3 CAR OB AN L VR I Z EbEINTWND
[13-15], §72bb, b MIREEIFMBICEWTROOND T =/ /L E S —
Z &5 CYP2B6 D L CAR OB ELAIRE L~V THEINEE 5T 4 2



% 7" (glucocorticoid receptor, GR 7 2 =& MIZ X W 5k 5[13], £z, ~
7 ANZBWTIHRD 5115 TCPOBOP 12 L5 CYP2B10 @& X CAR O3Bl &
IS 577 b7 Z K v (arylhydrocarbone receptor, AhR 7 Z=A |)
Ik vigsRT 5[14], Z DKL H 12, CAR ORBLEMIMIL CAR ZIEHELT 21bd
M X D IEYENEOL AR T LB KRN THDLEEZ BID, LTern> T, CAR
BT ORBFEFEELH O T 5 2 L%, EYEELZ T+ 5 ECEER
BRI D EBEZBND, LU S, CARBG ORI IC DOV T
O|EITRSNTEY ., b~ CAR BAZ T OEERMGA LY ik GR &
hepatocyte nuclear factor 4 alpha (HNF40) DJ5&E 5113, 16]. ~ 7 A CAR
BAG T OERER A LV _EiEiEIRIC HNF4aD &l HI[17]. 7~ ~ CAR &fx
FDOEREBME R LV _FFRFEEIC peroxisome proliferators activated receptor
alpha (PPAR)IGEESINFIE S iz DA Th 5 [15],

Z ZTAMIETIE, & b CAR BT DOIFBLMEINZ B 2 87 72 72 i B K+ % [F]
ETHZLEEE1E, H23PB LU CAR HEORHEEMINIZ LD CAR )&
B DOFBA~ORBELZPONIT LI EEGEIFE L HMNE L U TORGEZBZ
IR,



1% b b CAREI T 5 EfEIRIZI T 5 LXRoSEBLS D [F] E

F1HT X

ZINVETIC CAR B FORULEE L)L THIET 2 L& ST 5 GR,
HNF403 K O'PPARalE, CYP %13 U & 9 2 I shRE BB 1 D fin G
¥ THH5[18-20], £/, CYPIA OFEIZEH LT % AhR &, CAR OFEHHil
BT 2HEENRBENTWA[21], bz s, CAR &6 1 DiRE
HEN X B RE R B s O GHIEIN 1 L BE R H D LERXbND, £ T
ARE T IR EER T+ ORENRIEGEHA 70 5 5, ZHETIZ CAR
BT OREHIE & OREMEN BT ST liver X receptor (LXR),
farnesoid X receptor (FXR)¥ & 0! pregnane X receptor (PXR)IZDW T, t b
CAR Bin+F7 v —& — x4 HIEMHLIEH O A A2 R L7z,

FREOBFHZ LY LXR 23t b CAR Bl 7 o —4—%EMHIT 52 &M
HoNhE ootz WIZLXRIZE D b CAR BIE 1 DOHREHI I 2 fet
L7z IXR IZERNL T X —2— =T 7 2 ) =TT HEBERNFTH Y,
LXRo & LXRBOD 2 >DH 7 4 A F e+ % (221, FHC1: LXRos 312 F6 81
LTBY, ILATE—ILOKRALFT AL VA ICKRELBEELTW5[23], LXRa
1L CAR & [AERIZ RXR & ~T v XA ~v—% Wk L, LXRo/RXR JSEESNZHE A
T 5L TIEAEE TOIEFEZHE L TS, 2T, & b CARERGB 7 uE
— & — BT 5 LXRo/RXRIGERANZ[FET 52 &2 HRYE LTUL F O %
BIirol,

H2H ik

1-2-1 7 AIFR

t b CAREE T DOEEERMER L VK 2 kb Bt 7' 1€ — % —fH %2 & T /L
V72T =B UR—=F—_7 % —(CAR -2312/+58)i%., LATFD X 5 IERIL 7=,
F9°. BEICHE SN TWAERERRA M Z+1 & L C[13], -2312bp 7>H+58 bp D
fHEZ . UTOF 94 ~—%H T, & b7 . DNA 281 LT, PCR %
i X v # g L 7= (5-CTCTTTCAAAGTTTCCTGATGGACTC-3 and



5-CCAAACTCCCACGCTGTTGCTGGTTTCC-3) Hom E W X
PCR-BluntlI-TOPO X7 # —(Invitrogen, Carlsbad, CA, USA)% H\TZ 1 —
=7 L., #IREE#HE Kpnlk L XholZ VT pGL4.17 X7 % —(Promega,
Madison,WI, USA) ~HLAH % 7=,

HBRAREEDE b CAR &t uEe— 4 —%50 0L 727 —FPLR—%
—~_ 7 Z—(CAR -619/+58, CAR -99/+58 £ L U CAR -40/+58)i%. LA F D L H
A L7, ET U TFOT 74 ~v—52 AN TENENOHIKEZ CAR -2312/+58
% & L L T PCR ¥ i X v ¥ O Ww L &
(5-CCTGGACCTCAGCCTCCCAATTAGC-3’ for CAR -619/+58,
5-CTGGTACCAGGGTCTGTGCCCTAACC-3° for CAR -99/+58 or
5-AAGGTACCATCTCTTGTTTTCCAGA-3* for CAR  -40/+58, and
5-CCATGGTGGCTTTACCAACAGT-3" for common), I FEW) 13 PR 1% 35
KpnI$ £ O Xhol 2 VT pGL4.17 X7 X —~FlAHa % 7=,

CAR -2312/+58 (2%} L CT-69/-53 bp I[Z1F1E T 5 direct repeat 5 (DRH)AFIIZ
EHEZE AN L7 CAR -2312/+58 mt I(ZLL F D77 A ~—% T CAR
-2312/+58 Z M L L THMAF RN EREAEZH W T/ERL
(5’-AGGCTCCATAAAACAGACATCTCTTG-3 and
5-CCAGGTAGTCTCAGTGACTGTGGGGT-3),

LXRa, FXR, PXR B LV RXRaFHAY ¥ —IZNENE 2 — N3 558K
% pTarget X7 % —(Promega)fliA A 72 H D & L7=[24-26],

1-22 LR—Z—Y =T vkA

LVIR—FZ =T =0T veA13e MFT U HRAIE HepG2 #ifldz IV Tk Z
72572, HepG2 #Mifdix Dulbecco’s modified Eagle’s medium (Invitrogen)(Z
10 %IE L 2R MmiE(Gemini Bio-Products, Woodland, CA, USA)E L
50 units/mL penicillin-50 ug/mL streptomycin (Invitrogen) % /Il 2 7= 1% #1 % H
WT, 37 C° . 5% CO DEMETFTHRELZIRT, VHR—4%—~x7 % —(50
ng/well). N L& 7% —FH~7 % —(10 ng/welDBL a2 ha—1~_7 X
—(pGL4.74. 5ng/wel)ix, V=R T AT =7 33 EI25 0 HepG2 #l
(1.6 x 105 cells/well, 48-well 7' L — MITHA L7, IO 5 24 Kefi]
#%I1Z LXRo7 2 =A h T®» 5 T0901317 (1 uM; Calbiochem, Darnstadt,



Germany), FXR 7 A=A N CThH D7 /T 4% a2 —/LEE(10 uM; Sigma, St.

Louis, MO, USA)B L OPXR 7 I=A2 hTHDH U 7 7 > ¥ (10 uM; Wako,

Osaka) Z RN L7z, 7 A=A MIINND 24 RISl Z I L, v 7 =5

— VP& M % Dual-Luciferase reporter assay system (Promega)iZ X v I L 7=,
B, N T 27 —BEREIY T AT Z—THDH pGL4A.1T D firefly
luciferase iith%# 2> b v— X7 ¥ —TdH % pGL4.74 O renilla luciferase %
POl E LTHIIET 5 Z LI L W RDT,

1-2-3 N7 R T vtEA

TNy 7 87 v A 1, [y-32P]JdATP (GE Healthcare, Piscataway, NJ, USA)
L > THE Z L7z 2 K8 DNA v —7 & TnT Quick Coupled
Transcription/Translation system (Promega)% i\ /= > E b hZ AL
— a AEZEVAER LT " EHWT, BERO LBV B o72[28], 7

— 7 HWizz ot 2 DR4 BlS(cDR4)F LU | CAR Eis+ DR5 Bl
5] (hCARDR5) @ & > 2 $f DNA E A T L T o & B8Y Th D
(5-ATCAGGTCATCGAAGGTCAGAT-3’ for cDR4 and
5-ACAGTCACTGAGAGCAACTGGAGGCCACAT-3’ for hCARDR5), A—/¥
— 37 N7 A I2i3bt LXRadifA(1 ug; Perseus Proteomix, Tokyo) % v 7z,

1-2-4 ChIP 7 v &A1

v MAFEEIE5 B, b A=~ )% National Disease Research
Interchange (Philadelphia, PA, USA) %/ L TKE HEA Sz b b AT
%z HAB WF2effE(Chiba)ic L W it 5 LT =72 b D2 L7e, 2&9‘%% Z
£ %t MBI ORI THER P RFEEHE AT B B2 TRV THRNIS
PRSI TV D (TR 396 5),

ChIP 7 vt A%, ChIP-IT 3 v k(Active Motif, Carlsbad, CA, USA) ¥ L
ADR O B N FRERZ IV TBERO & 3 1236 27 - 72 (28], HUikIEH LXRadrifk
(1 pug)x AWz, ENL L7 DNAWR Z#8E L, & b CARE{s 1 DR5 B4 %
& ik (-160/+58) % L O & MEEIFR D 5 LA O HE I (-4500/-4300) & LLF
DT TA~—%H\WTHEIEL7ZG-CACCAACCGCACTTTTGTCA-3’ and
5-CCAAACTCCCACGCTGTTGCT-2 for -160/+58, and
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5-GAGCAGGGAGAATAATTGAATA-3’ and
5-CTGCTGTCTTCTCCCAGATACA-3’ for -4500/-4300),

3HET MR

1-3-1 LXRa. FXREBLOPXRIZL Dt F CAREIE 7 uE—X —DOIEMHAL
DFRFET

HepG2 fifaz MW=L R —2— —0 7 vk A1k, v CAR Eist+ 7
12— 4 —(CAR -2312/+58) DIEMEAIZ K95 LXRa, FXR 33 L OV PXR 4
R L7 Fig. AR T LY I Bt L7 SFOBEN LB 7% —0 5 5 LXRa
DIHNE b CAR BT 7T v T —& —&iEHL Lz,

LXRalt RXR &~T a ¥ A v —% Ak L TEEES FICFET 5 LXRaGE
FENZAE ST D52 LIC K VB ZHET 52 Enb, I LXRalZ LD E K
CAR Efs 17 ve—4% —OiEMHbicxtd 2 RXR HIHBLOFELZHM /-, =D
fEH. Fig. 1IBITRT X912 meciétk(MRLm%7m%~&—@ﬁ
PEALIE T0901317 (12 L » T S, RXRoZz HREH S H8103 & 5oy
Bl X T,

1-3-2 t F CARE= 17 rE—%— LD LXRW/RXRaSZEBLAND [FE

LXRo/RXRalZ L%t b CAR &7 vt —% —DiEMAL &8 5 fHi & [F) &
T 5Dz, 5 & BRI R KA S b CAREG 7 at—%—% [
W T LXRa/RXRalZ & BIEMHEAL 2 5t L7z, Fig. 2A 12”7 & 9 12, LXRa/RXRa
IZ&De b CAREBIT7vE—%—DiEMH(IT 3 HEEDOE N CAR 7V rE—%
—(CAR -2312/++58, CAR -619/+58 1 L. TN CAR -99/+58) 12 B\ CTaded H LT,
L2 L7236, LXRa/RXRalZ & o1EHE(KIZE b CAR B F 7 vE—%— LD
-99 bp 72540 bp ZXRESH-HKbE L N CAR &z 7 rE—4%—(CAR
-40/M+58) TITABO Lo T-, £72, B N CAREB 7 vEt—4%— LD-619
bp 7>5-99 bp OFEIKAZ KA SHSH Z L12X Y. LXRW/RXRaDFE Fi L O
fAAEFOWTIZENTHE N CARBR O ot —4 —{EENMET Lz,

LXRo/RXRaid DR4 B ¥l % 720020051 & L, DR4 BldlZxt L CHE< fE A9
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% Z &[29]. B L UVDR4 & D & HERAYE5\ O DR BAINZx L ChfERT 5
TEMHMEESNTWAIZ0]l, £ZT. bk CAREIzF 7T —4— LmD-99 bp
M 5-40 bp OFEIIZ-OVWT DR4 4136 X OV DR5 Bdd 23 ~7=, Fig. 2B T/~
T EH1Z.-69 bp 7>5-53 bp IZ DRS B2 1 DFF/E LTz, LAL7R2N 5, -99 bp
7> 5-40 bp OFEEENIZ DR4 BANIIAFAE L 72> 7=,

wiz, AlERWZ Szt b CAR DR5 #4128 LXRa/RXRaDIHEES T &
HINEIMMERGZTHZHIIZ, B b CAR DR5 BlAIck L TERAZEAL
72t b CAR &5+ 7 vt —4% —(CAR -2312/+58 mt) & i\ T, LXRa/RXRalZ
L%t b CARBETF 7 0E—F —EHILIEH~DRELRF LTz, Fig. 2C I
AT XY e b CARE G 7 1 — 4% —® LXRa/RXRalZ & B iEMHALERIE
’%EE%:%A?“Z) ZEIZLY 36.0FEND 10.6 fF~E K& < Lz,

1-3-3  t I CAR DR5 EdFZxd %5 LXRo/RXRaD & O ffat

TN T 8T voeAIZED, £ rilBiT5E N CAR DR5 BN A
% LXRo/RXRoDFEGERFI Lz, 7. A1 EhrHl LT LXRakB IO
RXRoDFEAHEA R T A -0, a3 % DR4 iF(cDRY) % Fu—7" &
LTt EB 2727z, Fig. 3A 127 L 912, LXRo/RXRafK FHI7Z2 > 7 kN
v Rs)PEA S 7-(lane 2), #Z T, t bk CAR DR5 fd5(hCARDRS) % 7' 1
—7 L LT EBZ o7& 2 A, LXRaE 721E RXRoD HMAFIE T LN E
HOLFEELRWERIZIEY 7 X FRR D e h- 7= (lane 3-5).
LXRaB L O RXRoaDHF FIZBWTIEY 7 X RO Hv7-(lane 6), &
HIZ, P LXRoFIEEZFHWTRA— N~ T NP v A 2B ol b2 A,
hCARDR5 5 L' c¢DR4 @ 5 5128V T H  LXRWRXRafK (EH 72 7 kX
Ri3HT LXRoFUAIZ L > TRA—/—3 7 v 925 Z & 235580 b v/=(ane 7-12),

DEIZ, ChIP 7 v &ALV, b MFHEM&IZIHB N TH B ~ CAR DR5 BFIIC
ﬂ L T LXRW/RXRoD A L TV D M ENIZ DWW TR L 72, Fig. 3B 12”7 &

. P LXRoHAIC otofa:[ﬁnp L7 DNA KiH 2T, & b CAR DR5 Ec4
75:.3.?33’ I (-160/+58) DIGIE S HEE S iz, —J7, 2> hr—LHURIZ L - Tik
B L 7= DNA K A2\ Cid e b CAR DR5 B4 % & EefEI O BAE 1 X320 & 72
Mol-, £7-. B b CAR DR5 B8l & 13 MEIFR D 5 1 iEI(-4500/-4300) 1 LT
LXRafifEiB LU a v b — A HiKIZ L > TikBE L7 DNAW R & H BB\ T

12



HIFEITEE O R0 T,

AFETIE, & MNFH BRI CTH D HepG2 Miflaz W2 LR — & —2—
TotEAIZXY, LXRat N CAREB 7o —4—%{EMHLT52 8. B
L OFOIEHLIZI~T e X A ~—X— T —Th s RXRall L > THRI D
ZEEWLMCLIE(Fig. 1), £72. LXR/RXRalZ LDt b CAREIG 7 0%
— X —DIEMHALIZIE, & b CARER 7 2E—%—_ED-69bp 7553 bp (217
f£9 5t ~ CAR DR5EHIEE G2 2 L 250 L=(Fig. 2), BT, b
k CAR DR5 1ZxF L T, LXRo/RXRad A > B hrB L O » ERICBWTRHA
THZEEROLNCLE(Fig. 3), ZNHbDZ &b, LXRald RXRa & ~7 1
XA~—%F L, & b CARDRSBLANICXH L THREATHZ & T, & s CARE
BT DG EIEMHLT 5 Z L BRI T,

FAEOBRFIZEY . B b CAREG 7 nE—4%—_ED-619bp 7>5-99 bp
DEBERRKESEDLZ LT, B b CAR B o7 ot —4 —iFEB LW
LXRo/RXRalZ & AIEMALEA O 50, K& W75 2 & o3imr & iz (Fig.
20), ZDOZ b, b b CAREG 7 nE®—4%—_E?D-619 bp 7*5-99 bp ®
fHIKIZ, & b CAR &G D7 1T — % —IGMEICB b 25 R 1 OIS E B 13 TF
FETHAREMENEZE 2 bz, THETIC, CYP7AI 2#1ZL®, HELL DLz
TR I)VDRAFTAZ AL BLE O 7w —4%— EiZ, LXRa/RXRo
IGEANFEES N TS, 2 nboEET+0 95, CYP7AL,
apolipoprotein A1 ¥ X OV sterol regulatory element binding protein 1Ic
(SREBP-1c)JB15IZB L CTiX, CAREE T L [FERIC, HNF4oDFESELS S [F]
EINTWA[31-33], £72., ZNHOHETIH, WITNOEEBE 7t —F—
t, HNF4oZ £ H S5 2 & T, LXRalZ £ 5 7 1 & — % —DOiEMHAL/ER A3
T DO ENMRINT VWD, B M CAREBsF7rE—4%— ED-619bp 7 5-99
bp OFEIKIZIE, HNF4ofEAEAI(-118/-108) 3 & £NTWDH Z Eb(16], B k
CAR B2 oW T HAERIC LXRalZ L5 7t —H—DiEMIcx LT
HNF4alZ X 2888 ERANE S Z SNDAEMER B 2 b b, LN - T,
LXRalZ L%t  CAR &in T OEREHIHENIC 3 5 HNF4aDHE R IEH O A H#E 2
DOWNWTHRFT HLERH D,
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AFEICBWT, b CAR &7 aE—4%— LD-69 bp 725-53 bp OFEIKIC
1#1£4 %t I CAR DR5 fidt4% LXRa/RXRofE &S & LTCRIE LTZ, Dt
I CAR DR5 EFILIAMZ, DR4 B X ODR5 BSliZE b CAR &I+ ne—X
— FD-99 bp 75-40 bp OFEIUIZIT/FE L 72> T2, —J . LXR/RXRalZ &
5t b CAREx 17 mE—%—0OiEMHIEL, & N CARDRS BAITx L TA R
BZEANLEZZEICED RELBEAO LD, BEITITHER L h - 7= (Fig.
20), ZOFKRE LT, LXRa/RXRalZ L5t + CAR #Eint 7 nE—F—DiE
PE(RIZIZ, DB & CAR DR5 EHILIA O8I A I L7z LXRalZ K D IEMELAERE )
FET 5, 2 LXRa/RXRofil AL % % 41 L 72 LXRo/RXRo D B 7 15 AL AF
2T T < MR ZREMECERDMEES 2 aTREEN B 2 btz LXRalINEE
A Rk B EE s OER EHIEIN T D SREBP-1c #7584 5[34], FESNhT-
SREBP-1c iZ. sterol regulatory element (SRE) & FEIXAL D BEEHIZ % L THEA L.
W5 2 5L T 5[35], SRE XN E TICHEELS RESNTVWENR, D H b,
HMG-CoA synthase i&fr {7 7€ —# —|Zf7/£3 % SRE (CTCACCCCAC) &
FEFICR HERI L=, SRE KEEHIA t b CAR Efnf 7 nT—4%—FED-87 bp
2578 bp (Zf7ET H(CTAACCCCAC), L7=43-> T, LXRaw/RXRalZ kbt k
CAR 517 vt —4% —0OiEMLE, LXRW/RXRafE S ESZ I L 7= ) 72
TEPERICIN 2, LXRalZ X » T#F#E &7z SREBP-1c (2 & 5 SRE £:ELsI %A L
T RIS LIC Lo THISREZ IS ARG E X OND, 5%, LXRa
2k bt N CAR 5T DOERFIEMAH#MEIZE L TiX LXRo/RXRalZ L2 E |k
CAR DR5 BFNLS OfEIk A S L 72 iEMEALAEH L 36 LUV SREBP-1¢ % & ¢ LXRa
2L > THESNDEIER T2 X DIEELER O AIREEIC DWW T HRFTT 5 4
TRD D,

AREIZBIT HHERIL, & b CARBE T2 LXRoDEWBIE D 12 ThDHZ
EERBLTWVWD, LXRoUZA VAT R —LDHRAFTAX L AICKESBEE LT
B, AENOa L AT o — VBRI INATF AT r— Va2 T 4=
A NELTEMET S Z & T, BB OB ZME LT\ a[36], FEEEIZ,
AL AT = LVEAREH 272 LXRa/ v 7 T U h~U ATk, FFlENICca L
AT a—/VNEFRET D ENHLNITR->TNDH[23], —J, CAR FEIZEY
RS 72 & O Y B RE R R 7 DI EHIEICE S L Tha R, oo b
CYP3A, SULT2A1 B8 X U'MRP2 %, 2L 27 u—/L O EERFHEE CTH S H
H R OHPEIIZ B > TWA[87, 38, 2D Z &b, CAR IZZN 6 DOER
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FHEEREHRIET 26T, AL AT = LDORAF AL VAL LTWA A
REMENE X DD, £z, /e A 1 = XA LTIV, =7 212 CAR
T A=A FToH%HTCPOBOP #5452 L2k, miETIZBITa L AT
2= /L LSV ME T 5 Z ERRESINTNDI89, 40, D ennb,
LXRolZ & %5 CAR O#EHIEIL, A EOREHREZ LT, 2L 2T r—L
DIRAF AL ZAD— a2 H - TWDAREM N E 2 ST,

BAEDEZA, LXRa7 =2 MIEFEHE L THW LA TIEW RN,
LXRoa7 2 =2 kT2 T0901317 X, 77 v — LPEEREE LISk L CTHZICTH
HZEN . T AET N ERHWTHLNMNIENTWA41], 2o Z &b LXRa
FH - RAEEO XY =7y FELTEZLN TS, SRIOMKRFHZE Y, LXRa
Xt b CAR BEFOTrE—#—%2EM LT 22 LR LN o722 &)
5, LXRa7 T=RX & [EH L E LT T DX, CAR %24 L7-FEYEkE
BEBE T ORBAE &, ZhIT e b ) PR OBIE~DORELZET H
ERdDH EZEZ DI,

HHHE MG

AETIE. b N CARELET O LXRalZ L A ME I > W ThRE 2B =
A R NRY Sy =

1. LXRalit b CAREBF 7 vt —H# —%ZiEMHL L., FOiEH/LIE RXRalZ
Ko T ENT-,

2. LXRalck st b CAR Ein 17 vt —% —DOiEMIZIZ-69 bp 7*5-53 bp
IZIEET % &  CAR DR5 B4 5 L Ty,

3. LXRalX RXRat~7T XA ~<~—%2a Lt F CAR DR5 ECAIZxE L Thk
A LT,

PLEX D, LXRalit N CAREMLE 7' uE—4— ED-69bp 725-53 bp (247

145t k CARDR5 EHNC, RXRaé ~T u X A4 ~v—ZBR L TS THZ &
T, B b CAREBREF 7ot —4 —%iEMbT 5 Z LRI,
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Fold activation
[ = | I ] -h- [41] o

Ii[

empty LXRa PXR
B
50
[] DMSO
- 40| I TO901317
S
m
2 30
]
m
220
LL
10
0 _-_— |

empty Ra LXRa/RXRa

Fig. 1 Effects of LXRa, FXR and PXR on the activation of human CAR
promoter in HepG2 cells. Expression vectors for LXRa, FXE, PXR and
BEXRa were co-transfected with CAR -2312/+5R into HepG2 cells. Cells were
treated with T0901317 (LXRa; 1 uM), chenodeoxycholic acid (FXR; 10 uM)
and rifanpicin (PXE; 10 uM). Data were expressed as fold induction
normalized by the luciferase activity of CAR -2312/+58 without expression
vector. This experiment was performed at least three times and mean =S.D.
was conferred as error bar.
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CAR -2312/+58
CAR -619/+58
CAR -99/+58
CAR -40/+58

[1 Empty+DMSO
empty | ] LXRa/RXRa+T0901317

0 60 120 180
Fold activation

689 AGAGCAactggAGGCCA -53
> g

B

C
50
40|
30}

Fold activation

20}
10t

[0 Empty+DMSO
B LXRo/RXRa
+T0901317

Fig. 2 Identification of LXRa/RXRa response element on the human CAR
promoter. A, C, Expression vectors for LXRa and RXRa were co-transfected
with various CAR promoter construct into HepG2 cells. Cells were treated
with TO901317 (1 uM). Data were expressed as fold induction normalized by

the luciferase activity of pGL4.17 empty vector. These experiments were
performed at least three times and mean +S.D. was conferred as error bar. B,

CAR -2312/+58 CAR -2312/+58 mt

The nucleotide sequences of human CAR DR35S site.
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A 1 2 3 4 5 6 7 8 9 10 11 12

probe cDR4 hCARDRS cDR4 hCARDRS
LXR/RXR - #M+ /- +/- [+ +/+ - +[+ ++ |- ++ +[+

lgG - = = =« <« =« £ C L C €C L

sls__*ﬂ-“--ﬂ = e v

Input  Control LXRa NC

DRS5 (-160/+58)

Fig. 3 Binding of LXRo./RXRa to the human CAR DRS. A, Gel mobility
shift assay was performed to examine binding of LXRct/RXRa to the human
CAR DRS. The lower arrow indicated as n.s. shows the non-specific band, the
middle band indicated as s. shows the LXRa/RXRa heterodimer-dependent

shifted band and the upper band indicated as s.s shows the supershifted band
of LXRa/RXRa heterodimer and LXRa antibody complex. IgG described C
stands for control IgG and L stands for LXRa antibody. B, ChIP assay was
performed to examine binidng of LXRa to the human CAR DR3 in the human

liver. Input indicates DNA of control sheared genomic DNA, Control indicates
DNA of precipitated with control IgG, LXRa indicates DNA of precipitated

with LXRa antibody, and NC indicates non DNA sample.




¥2% b b CARELGFA v hu v 1fEkiclit 5 RARwGZBS DRI E

F1HT X

F1EICBWT, B N CAREB 7 rE—%— L2, LXRULEESINDFIE
THZERHLEMNE ST, TTIZ, GR BEX N HNF402d, vk b CAR
BIsF 0 5 bjtiEirk KON 2/ LT, BBERIEIZE G L Tns Z &n
wEShTWb[13, 16]l, —J, Bis - OiEHIEIZ B4 5 581385 B 46 X
D EFRANCE L T < MiESN D2, FXR IZXE D5~ 7 A PXR &fn 1o
HRBHIEI O X 5 ICHRERRAS DO PRl TH LA > brr 1 b, Bis OIS
NP D Z L b I TWA[42], LLRRS, £ hr v 1H#RET L
72t b CARB&DOEREHIEIEH S MR > Ty, £2 T, AETH, b
N CAR G TDA > hvu v 1 fEIZ BT 2WREHI#EIZ SOV TRET Lz,

H2H ik

2-2-1 T AINR

FRERMAA L EF-31Tbp b A > burr 125G, b b CAR M7 1
F—H DNV T 2T =P LR—=F—_7 % —(CAR -317/+1579)1%. LATFD X
INHVERL L 7=, £9°, -317bp 7*H+1579 bp OfE A VT, & F4 7 A DNA
% & L L T PCR ¥ & Xk v ¥ Ww L &
(5>-CTCTCTCTCTCTCTTCCCAGCTTGTTCAG-3’ and
5-GGTGGCTGTCACAGACTCCTGAATGT-3) . # W& FE ¥ 1% .
PCR-BluntlI-'TOPO X7 ¥ —%HW\W T/ u—=7 L. iilRE# Kpnli L
XholZ VT, pGL4.17 X7 Z —~fFx % 7=,

HBipbRasof4 v bar 12 —Et, CARB7aE—4—0DNLv 7=
7 —FY LR —%—~_7 Z—(CAR +1009/+1579, CAR +1386/+1579 3 L 18 CAR
+1501/+1579)1%, U TO XS I/F L=, 3, LTFO7I7A4 ~—%H\ T,
CAR-317/+1579 % & # & L T . PCR {#E I K v g L &«
(5>AAGGTACCATCCTGGTGTGGTGGT-3* for CAR  +1009/+1579,
5-GTGGTACCGCAAGAACTTGTGTCA-3 for CAR +1386/+1579 or
5-ACGGTACCGAAGGGACAGAAAGG for CAR +1501/+1579, and
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5-CCATGGTGGCTTTACCAACAGT-3 for common), I FEW) 13 PR 1% 35
KpnI$ X O Xhol 2 VT pGLA4.17 X7 X —~FlAHa % 7=,

CAR -317/+1579 |Z5%F L CT+1453 bp 72 5+1469 bp IZ1FET 5 & s CAR RAR
JEEESNC AR 2 A L7z CAR -317/+1579 mt (XL F DT T A ~—%HW\T
CAR -317/+1579 % #58 & L CTHEAL AR RSB E AEZ H W TER L -
(5>TAACGCCAGGGAAGTAGTCATCGGCATGGTTTGGT-3’ and
5-TCCCTGGCGTTATCTTTTGTGGTTTC-3),

RARoFEHAZ 4 —[ZLLFO LI IT/ER L7z, £, RARoZz = — N9 % il
ZUTFTOTI7A4~—% AT, b MFrHARK L CDNA #8% L L T, PCR
BT X 0w #E L 72 (5-CCGCTTGGCATGGCCAGCAACAGCA-3 and
5-TGTCCATGTGGCGTGGGCGGTCACG-3) . i & FE # 1% .
PCR-BluntlI-TOPO X7 ¥ —% H\W T/ v —=>27 L. il BamHIE L O
Notl% iV T, pTarget X7 ¥ —~HlIx ¥ 2 7=,

2-2-2 LA—F—D—T vbA

LAR—F—P—> T v A1Z. RARaT T=A p & LTAH—L P T ALF
A (1 uM; Wako) 2 W2 LM, BB 1 EEFRMKICE o7z,

2-2-3 HILT T RNT vwEA

TNy 7 RN T vk A1d, Fu—7L LT RARBEIL T RAR IGZARF
(BRARE)¥ LUt k CAR RAR JGZESI(CRARE) Z FlW 7= DIAME, 26 1 % L [H]
FRIZEB Z 72572, BRARE 5 XU cRARE O > A8 DNA Fid#liZ, ATFTD L
n T »H 5 (5"TAGGGTTCACCGAAAGTTCACTC-3* for BRARE and
5-CAGGGATCAAGTCAAGGGCATGT-3 for cRARE), 7=, A—/3— 7 |
7 vEAI12iE, L RARaPLIAR( ug; Perseus Proteomix) & fV 7z,

2-2-4 ChIP 7 v &1

v MFRENSS . B ANR=w 7 LML, B 1 EERUFETAFELE,
ChIP 7 v &A1 13 RARaFUR( ng) & HV . LU T OfER 2 BEhE L 7= LI E, 26
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1| EFERRICEB I 2o 72, B L7 DNA WA @t  CAR RAR JGZfEIL A &
TefEI(+1381/+1521) 3 L U4 & IEBILR D 5 Ll O fE sk (-4027/-3790) 1%, LA
TOT T4 ~—%HAWTHHE L7=G-ACAGAGCAAGAACTTGTGTCA-3’ and
5-TTGACCCTTTTCTGTCCCTTC-3 for +1381/+1521, and
5-TAACCCTGAAAGCCTGTTCACCATGGATGC-3’ and
5-TGGTCCAGGGATGCCCTTCAC-3’ for -4027/-3790),

2-2-5 b MMREEERI A

b M MRER R TS k. B A=y 7 Zef)iX, 1 EmECHEALELO
e MFREILOMBE I DL T, K%Eﬁbiﬂﬂb\fz = N SN
M, TERFPRFFIE PP ML B 2BV THANIAKGE S 72 (T RE
W 396 5), b MM ERFMIIE, 27 —F 24 FTCa— a6 U=
VT L— M, 8 x 105cells/well DA CTREfE L 72, 3L, William’s E
e 2 JLfEREH & LT, 10 %3k 7 SR IRImyE, 10nM 7% X % v [ 100
x ITS-X (Invitrogen). 4 mM Z /L% X B L ON50 ug/ml 7> %~ A > > Z RN
L7cbDx AW, MO 4 FFRIEFE%ZIC, FHiZ2 Fi1E o Willilam’s E
B 10 %IHEL 7 SRR IR MTE 25 £ /R W EE IS A HE U7, B HIASHLN &
16 FFEI#ZIC, A=V R T A LT A VIBZIRINL, 48 REfEEEEE L7z,

2-2-6 U7 /%A PCR

=N KT UALVTF A UEEQ uM) %, 48 IFRALEL L 7= v MM CESE AT E
LV, 2RNA ZHIH L, WiiEL2B o7, 5547 cDNA 28 L LT,
ABI PRISM 7000 (Applied Biosystems, Foster City, CA, USA) & H\T, U7
NAAALPCRZRBZ-72, CAR ® mRNA &%, TagMan Gene Expression
Assays (CAR, Hs 00901571 m1l; Applied Biosystems) % fl \» . human
B-glucronidase (hGUS)?®» mRNA (%, TagMan Assay reagents (hGUS:;
Applied Biosystems) % T L 7=,

3HE MR
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231 b b CARMETA > by 1 EBIC B B ETHEREEO R

HepG2 #iZ WL R—Z == T v AICL), BRZESDOAL b
a1k EE L AR—F—_I X —%H\ T, & N CARBzTOTnE—%
—IEMEA B L7, Fig. 4 [T L9510, iEREA LY Biigas i LR—%
—~7 % —(CAR -317/+1579)7‘zﬂ%u\Ul%E B EVIEEREO b, 72,
-317 bp MH+1386 bp A KK HToA v buar 1HHBEOAD LR —F—%HW
AT D BKRIEME DK 66 % DIETENRD H iz, —717,+1386 bp 7> 5H+1501
bp @Fﬁfﬁ%ﬁi%éﬂifzﬁa Wi, 1FE A ETEERED o Tz,

2-3-2 t h CAREIxTA v huar 18I 5 RARUSZFEK O [FE

t b CAREIz 1A » h v 156K D+1386 bp 7> H+1501 bp OFEIKIC DUV T,
IREFHE KN & AEY FH 7 2 27 2 A Genomatix (www.genomatix.de/;
Genomatix, Ann Arbor, MI, USA)%Z AW T, BN FEGEIZHMBR L& =
A, +1453 bp 7> 5H+1469 bp 2. RARBE(L 17 10— ¥ —IZ(F/ET 5 RAR i
EECHNELL L72B8N(E b CAR RAR ISEBIAN BN TEAE L 7= (Fig. 5A),

ZZ 7T, RARa’ A v b 1% &t N CARBI 7/ vnE—4% —%iF
ML T o0&~ 7, Fig. 5BIZRT L 912, RARaBLOA—/V T AL F
JAVEBIZE T A hr 1A R N CARERR 7 vE—F =%
Pl sz, &2, & b CAR RAR IGEELHH RARaDINEBLS|TH 5 I
MEHLGMNZT 57212, B F CAR RAR ISEBEINCK L CEREZEA LA
ey 1EkEEe b CAREE 7 2 E—4% —(CAR -317/+1579 mt) % [
WT RARaUZ & 5 70— & —{HMHALIER ~ DB 2 fat L7z, Fig. 5B T4
212, RARalZ LD A brr 1fEkE R F CAREBnF 7/ rnE—2—D
AL, BRAEBALZZ EICED 526005 24 F~E REL WD LT, F
7z, & F CAR RAR JEZBISNC KT L CERZEANT 5 Z L T, RARaDIFE AR
IZBWTH. A har1fEEkEEre b CARBRG 7 2E—4% — 5N 40 %
W U7,

2-3-3 t I CAR RAR GZEEHNZxF 2 RARWRXRaD & DFRat
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TN T T vEAIZED, A B FrIZBIFSE M CAR RAR IGERLSIIC
%9 % RARWRXRaDfEE EE Lz, £9. 4 B huefik L7z RARaD#E
BHREETERT 572, RARBEILT RAR IGEESIPRARE)Z 7 u—7' & LTl
MEB o7z, Fig. 6A 17T X 912, RARWRXRoMEIFAI72> 7 hoXy K8
R & i=(lane 2), #Z T, t b CARRAR JEASI(CRARE)Z V' u—7L L
TR 2RI otz & :%\RARaif: X RXRaHEMB L ONEDL 5 HIEE LR
BRI 7 vV RIERO 6o o 722 (lane 3-5), RARaB L O
RXRaDIAFFIZBWTIE T 7 bV RBEAK E L 7=(ane 6), & 512, L RARa
PEEHNTA—=""—=v T T v A 2B o7& 2 A, cRARE BL T
BRARE &6 5128 T h ., RARWRXRaf&E 72 7 F 3 Rid, Hi RARaft
KIZE > TRA——=2 7 95 Z LD Hz(lane 7-10),

Wiz, ChIP 7 v A2k 0, & MFHERICB W TEH, & N CARRAR JHERL
FZ%f LT RARRXRaDfEA L T D DG NI OV TR L7z, Fig. 6B (2R
T L 912, Hi RARoHUIRIZ L - TR L7 DNA WA I28 VT, &  CAR RAR
JREBOA 28 e i (+1381/+1521) DR FRD HivT=, Z OHEANE N K DFRE
I, 32> e — BRI L - Tk L2 DNA W OB A L lE_THROL DO TH
>z, £72. & b CAR RAR [&EBLS & 13 IEBIMR O 5 i aE ik (-4027/-3790) 1%

It RARaFiEIB LN a v e — A HURIZ L > TULE L7z DNA Brho &b % d
BOWTHEEITED Lol

234 A=W bETUALVF A DN CAR ® mRNA =252 55

W

b MR R A — L N T A LT ) A VA 48 BERIEEE L. CAR
® mRNA EOZ b E=RF L& 2 A, Fig. 71T X 912, CAR @ mRNA &
T4 =NV ET U ALTF ) A UERIZ K 5T 3.2 F I L7,

ARETIE, HepG2 fifld = WL AR—F—V—0 T vEAI2LV, & b CAR
BIGF DA by 1ITIEET 5+1386 bp 7> 5H+1501 bp OFEIEAY, 7' 1 £ —
2 —iEEE AT 52 L 2L L=(Fig. 4, £7-. +1453 bp 7*5+1469 bp
DEHIN ., RARBEILT-7 v — % —|ZI#-1ET 5 RAR IWERYINHHLL L TW 5
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Z B Fig. 5A). RAR 2 L=t b CAR Bz 7 0t —% —DOIEMILIER
IZOWTHE L, RARaA > hrr 1280t N CARB O aE—4—
PIEMALT D Z & BLOFOIEMALIZIZ+1453 bp 7> 5H+1469 bp D &  CAR
RAR JEEBFINBE 535 Z L #5202 L=(Fig. 56B), X512, Vv 7 b7
vEABIOChIP 7 vEAIZED A EPrBIOAS U ERDOWNT U
TH, B b CAR RAR JGEEESNC, RARWRXRoDFEAT 2 Z L 2L L
7=(Fig. 6), &5\Z, b huMREEEFMEZHNT, A=V T A LVTF /A
f273, CAR @ mRNA BN E5Z L 2HLNCL=Fig 7). ZhbnZ
ED, RARUI RXRat~T XA ~v—%Fk L, & N CAREBIZ DAk
2y 1IZfFET 5 e b CAR RAR IGEBSNICHE AT HZ & T b CARERLRT
DERGZTEMHAL L, CAR 235835 Z L BRI T,

AEOBFTIE, & b CAREEFD-317 bp #*5+1009 bp Ok A& & ie LR
—H =X HF =W GEIZ, kbEW T RE—F —{EEE R T2 E BB
& 7o 7= (Fig. 4), b b CARE(EF?D-118 bp 7>5-106 bp D&l 2 1%, HNF4a
IR BCHNELE LI16]. -69 bp 7>5-53 bp DOFEMIZIE., LXRW/RXRoHZEHS A
FAETHEE 1%3), LXRaZz 3 I8 TV HepG2 Mgz T, T0901317
IZ&De b CAREBIn 7 mE—F —DEMHLIZ IZEALERD NPT
EMb. WIEMED LXRolZ gcé:/vk%%fﬁbﬂ\f;u\k%zgzhé(mg. 1B), —
J7. HNF40ld HepG2 fIfIZENWTELSHBHL TWDHZ &b, B N CAR &
fr+?-317 bp 7>5+1009 bp DOFEBKICRD b7 o' —4 —iFMIL, Tl
HNF4oL BB  2 0 LTV D & B 2 bl

RARIZ, X I ADIEMREEM THLIA— IV N T U ALVTF /A U RET
T=ARETHI LT, %ﬁﬁL%%@%g%%ﬁb ARE oAb, BEREES K
Ui%@ﬁ%@@ﬁﬁ BE LT\ 5[43], WEOE X I A ZEERL
e, R chr A — NV E 7 A LF ) /1’ “EEDY RARaZTEMEAL L.
%@n’%%\ F—=N R UALVTF A VEBEOREIZEE T 5 CYP26A1 #55E
L. =WV ETUALTF ) A ULV EIRT S5 L) ARG IR i )5
ET%[44], LL, EBIZELDOEX IV A HDHNEFA—NV T ALT )
A UBEEBRT L, VLF /Ay Ra—bh CORERERERESIEEH T
[45], A— b T U A LTF A VEEORIEIZIE CYP26A1 7217 T < |
R TdH D CYPSA B L ONCYP2C B 575 Z EmliE ST 546,47,
CYP3A 1 L O CYP2C &fs 1+ OGNz 1L CAR 2358 5- L T\WA 006, CAR

My
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ZJr L7z CYP3A B XN CYP2C OFFEN, A— NV 8T U AVF ) A S EORNE
fbzp| EEZT AN B X b D, SRIOKFHZLY, A=V T ALVF
J A VERIZE D RARaDIEMALS, CAR Efn - OiGiEM L E5 &Rz 42 &
DRI Z LD, RARalZ LD CAR B OBEHIEIL, A—L K7
AVTF A VBONEEZIS LT, BEEDOA—/V T ALVTF ) A UBND,
AR 2 B 2@ & O—E &4 > TW D ATREMENE 2 b Tz,

CAR 1% CAR JEEESNCH AT D Z L 2N LT, %< OBIE DG HIH
IZBb - Tnd, —J7, CAR 1FA14 v A Y VIREMDEGR - Th b FoxO1 12
w U CHEERKES L. ¥H A ICBE b 5 phosphoenolpyruvate carboxykinase
(PEPCK)&L T DA v AV VISEEINZKRIT 5 FoxO1 OfEA % BHET 5 [48].
ZDfEF. CAR OiEMEALIX PEPCK s O8RG A2 Wi+ 2 Z L B3l ST
Wb, =, VF A RRIEICL o TINa—RAL_ARKTFT52 8, B&
OA R EZMEDNTUET D Z ERdE STV 549, 50, ZDZ &nb,
A=V R T UAVT A UERIX, BERAEEZ I L T D REEER B X b5,
AR NT, CAR b MRS TA— L E T A LF ) A
VBRI THEIND Z ERHLNIEN-Z DS, A=V FET U RALT
JAIET A=A & L TRARaZTEM(LT D 2 & TCAR #3354 L, PEPCK
A OERG 2l 5 2 & THEF A Z B L CTW D TREMER B 2 bz,

RARa” =2 M, MBS A IR OTREE L L THBEICHW LTV
[561], 72, A= NV TV ALVF A VBB A L ZMEIT 5 L MESINTE
2l A=WV EF U AVTF A VORI ERET S Z LT, MilsA—r b
FURALVF ) A VIREEERINESE D LT ) A CERREBRE Y. B AK &
LCTHWSLRTWABS], 2Eoatck v, RARalLt + CAR &5 DOlizE
WCBET D2 ENRBEENTEZ EG  RAR0T =& FEIGERE LTHWD
Bz, CAR OFFE&EZ I LT, HWEEREEIE R T O BLEDIEINT 5 vlaetEd
Bz b,

555 Hi /NE

AKETITI. b N CARBIETDOA > hua 1 fEEAE N L= RARoUZ L B 5|
g I OW TR EZB Z 2V, LT REE257-,
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1. B F CARBETOTmE—4 —{HFMHIZIE, A > ba 2 1 5RNDO+1386 bp
22 5+1501 bp 2335 L Tz,

2. RARWGEESNE b CAREIEFD+1453 bp 7> H+1469 bp DO FEIKIZAELE
L. B b CARELEF7 2T —H—L RARoIZ X » TIEMAL S =,

3. RARalZRXRo:~T X A~—%F L. & CAR RAR BHIZx LT
A LT,

4, F—NV K T AVF ) AU, b FMREEEITFMEIZEB VT CAR @
mRNA &4 #N S w7,

ko Z &b, RARaldt M CAREIG FDA » br 1 ED+1453 bp 7>
5+1469 bp IZFET 5 & b CAR RAR JGEAIHNIZ RXRa sk D~T a ¥ A <—L
LTREATAHZLICEVE b CAR BT nE—4—%EMIL L. CAR &%
A5 2 LR E N,
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HeH Mk

CAR -317/+1579
CAR +1008/+1579
CAR +1386/+1579
CAR +1501/+1579

empty

0 2 4 6 8 10 12
Fold activity

Fig. 4 Promoter analysis of human CAR gene. Eeporter vectors for human
CAR promoter were transfected into HepG2 cells. Data were expressed as fold
activity normalized by the luciferase activity of pGL4.17 empty vector. This
experiment was performed at least three times and mean =S.D. was conferred
as error bar.
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BRARE GGTTCAccgaaAGTTCA
e L

hCAR RAR response element
(+1453/+1469) GGATCAagtcaAGGGCA

6
[ Empty+DMSO

= ST B RARc+atRA
® 41
-
B
o 31
i)
e 2]

1 I__-_

CAR -317/+1579 CAR -317/+1579 mt

Fig. 5 Identification of RAR« response element on the human CAR
promoter. A, The nucleotide sequences of PRARE and human CAR RAR
response clement. B, Expression vectors for RARa were co-transfected with
CAR promoter construct into HepG2 cells. Cells were treated with all-trans
retinoic acid (atRA) or DMSO alone. Data were expressed as fold induction
normalized by the luciferase activity of pGL4.17 empty vector. This
experiment was performed at least three times and mean +S.D. was conferred
as error bar.
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A

1 2 3 4 5 6 T 8 9 W
probe BRARE cRARE BRARE cRARE

RAR/RXR - ++ - +- -+ +/+ +/+ +[+ +/+ +/+
g6 - - - - - - CR CR

Input Control RARa  NC
sz |
(+1381/+1521)
Non hCAR RARE

2o
Fig. 6 Binding of RARc /RXRa to the human CAR RAR response
element. A, Gel mobility shift assay was performed to examine binding of
RARa/RXRa to the human CAR RAR response element (cRARE). The
middle band indicated as s. shows the RAR@WRXRa heterodimer-dependent
shifted band and the upper band indicated as s.s shows the supershified RARa
/RXRa heterodimer and RARa antibody complex. IgG described C stands for
control IgG and L stands for RARa antibody. B, ChIP assay was performed to
examine binidng of RARa to the human CAR RARE (hCAR RARE) in the
human liver. Input indicates DNA of control sheared genomic DNA, Control

indicates DNA of precipitated with control IgG, RAR« indicates DNA of
precipitated with RARa antibody, and NC indicates non DNA sample.
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Fold induction

DMSO atRA

Fig. 7 Effect of atRA on the expression level of CAR mRNA in human
primary hepatocytes. Human primary hepatocytes were treated with 10 uM
atRA or DMSO alone for 48 h. The expression level of CAR mRENA was
normalized against the expression level of hGUS mRNA. Data are expressed
as fold induction of the normalized CAR mBNA measured in DMSO-treated
primary human hepatocytes.Quantification of the expression levels of human
CAR and hGUS mRNA was performed in triplicate and each value is the
mecan £5.D. from three independent quantification.
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% 3% CAR ORBLEHIINC X 5 CAR ERES TR EL~DRE

F1HT X

CAR 1T CYP2B &5 % & Lofl 2 O ENRERSHIE (R T DI G4 B -
THvI[7]. v FIFEARICRIT 5 CAR @ mRNA & & CAR MM & 5 Eis T
®» mRNA && ORIZIEL, EOFBEEGRIFIET 2 2 L dE S Tuwa[11l,
L2sL7e 5, CAR ORHEDOH M CAR A&+ ORIELZ NS E S
DENZTOWTIEH LN R > TRV, £Z T, AETIE, 7 v MRz
T CAR Z#F#ET 5 L5 SN TW5 PPARaT =2 hEHWT, 7 v IR
FFAIRIZ 31T 5 CAR OFEIBLEOHNA CAR HEHE(EFORIELZ NS5
DEDIZOWNWTHH LTz, 512, 2 FEIZBWTRARaM E b CAR ##5E 5
L ENTRRENT-Z D . RAROT A=A F ThHhDHA—IL FTF L ALTF /A
VRIZ X D CAR @ mRNA BOHIIN3 L O CAR R E LT Th 5 CYP3A4 %
LT CYP2C8 ® mRNA EDOHIMMIZHOWT, b MTFH - H M HepG2 Hifa %
W TR LTz,

%28 ik
3-2-1 FAE

NPT 4 TIF3—h, TR T4TT—h, T u~FUIRN T )T 4T
Z7— hFB I WY14643 (L Sigma L VIEA L7z, Ht CAR FiiKiL Perseus
Proteomics, fip-actin Hiif&IE Sigma. I L OFL TFIB HLKIL Active Motif X
DZENETNEA LTz, ZOMOFRIBIZHOWTIIT X THIDO b D& Hvi,
3-2-2 7 v MRS

7 v P MRESEATI L. BEMRICHE - T 6 @i SD 7 v h(Japan SLC
Inc, Shizuoka)?»5., 2 Bxf= 7 7 —BHEFRIEIC L 0 HEE L 7-[54], HEEL /-

Ffifal, =29 =724 71Ca—rahic 6 V=7 L —hKZ, 4 x 105
cells/ml OAMILE EE TRERE L 7, #EREE s KOG, 2 Rk H
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N MRS BTG & RIER D b D& VT2, M) D 4 K% ISR i~
FehAs#a L, =0 16 FE#2>5 PPARa7” 2= b, £721Z PPARaT” 2= %
FBIOF 7 AR ERZRINL. 48 & L <13 72 B LAY 2 & LTz,
Z ORI, FEBREM D HL M&b\ﬁ4 R4 N> TE I b, FERE
B EREE DT L - THEANOKR SN,

3-2-3 U7 vZ A5 PCR

a7 75— k30 uM), WY14643 (10 uM), X% 7 1 75— K~ (30 uM)
BLOT7 /747 7— 30 uM%, 48 WEJALEE L7=F » M wCEE R
F U4 RNA i L, W52 70-7, 5547 ¢cDNA 288 L LT,
U724 5 PCR 827272, CAR ® mRNA &% TagMan Gene
Expression Assays (CAR, Rn_00576085_m1; Applied Biosystems) % f\ >, 18S
rRNA &3 TagMan Assay reagents (18S rRNA; Applied Biosystems) % VT
L7z, CYP2B1/2 X' GAPDH @ mRNA &if, UFOT I ~—L
Platinum SYBR Green qPCR SuperMix-UDG (Invitrogen) % iV THiH L 7=
(5"TGGTGGAGGAACTGCGGAAATC-3’ and
5-TGATGCACTGGAAGAGGAAGGT-3’ for CYP2B1/2, and
5-TGCACCACCAACTGCTTA-3’ and 5-GGATGCAGGGATGATGTTC-3’ for
GAPDH),

324 TTREZ Ty b

77 477 — 30 uM) b L < IFHEHE0.1 % DMSO) D A% 72 FEfH LR
L7 v MIREEEIMI L O . BT A & — M X O 28 LT,
ABEHZ 10 %R T 27 UNAT I RV E > THBELT-%, = hrkln—XK

[ZHEB LTe, 5 L7c= hrtm—X I3 LTHL CAR ik, Hip-actin it
K3 L O TFIB §iik % )OS S BTtk A% 7 —BHEE-Hi~ 7 X 1gG i
{& (Sigma) % )i &, ECL Western Blotting Detection Reagents (GE
Healthcare) % iV TR L 7=,

3-2-5 RT-PCR
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HepG2 #fE(3 x 105 cells/mD % 6 v = /L7 L— MMIFEFE 7=, HMAROREFE)
D 24 BEEIAIC, A=V N T VA LT ) A VEEIFAE T T 48 Wi # L 7= HepG2
AlE L V4 RNA i L, WiREZRB 22 o7, 55472 cDNA 8 & L
T. PCR #kZ72-7, CAR. CYP3A4, CYP2C8 I L1 GAPDH ® mRNA

2 X UL F 0o 77 4 <~ — & M w T B & L &
(5-"TGGTACTGCAAGTCATCAAGT-3 and
5-CTTCAATTGTGTAGCGAAGAG-3’ for CAR,
5-GATTGACTCTCAGAAGGCAAAAGAACTGA-3 and
5-GGTGAGTGGCCAGTTCATCATAATG-3’ for CYP3A4,
5-TGCACCACCAACTGCTTA-3 and

5-CAATCGATAAAGTCCCGAGGATTGTTA-3 for CYP2CS, and
5-TGCACCACCAACTGCTTA-3 and 5-GGATGCAGGGATGATGTTC-3’ for
GAPDH), PCR tH5:fFi%, 94°C 2 0 D%, 94°C 25 . 55°C 25 . 72°C 25
WDV A 7 L% 33 cycle (CAR). 35 cycle (CYP3A4 3 XU CYP2C8)H 5\ ik
25 cycle (GAPDH) & L 7=,

3HE MR

3-3-1 PPARa7 Z=2Z 75 CAR B LU CYP2B1/2 ® mRNA &I|Z 5 % 2 %

7 v MIREEEFMIEIC LT 4 fifEO PPARa” S=X Ny 7m 7 477
— M R T4 TT—b, T2 )T 4T T FBLUWY14643) % 48 BFfHALE
L. CAR BXLXU'CYP2B1/2 ® mRNA &% #|& L7-, Fig. 8 I+ Xk oI,
CAR 5 XU CYP2B1/2 ® mRNA &%, X T?D PPARa” Z=Z MZL->T5H
MO 10FICHEM LT, > 7'e 7 77— MZX% CYP2B1/2 ® mRNA &DH
IMIRFEAIR CART 7 F_R—F—Th D7 = /) )V EXZ—LIZ L% CYP2B1/2
® mRNA BEOHEIN XV 7 2/ X o 7-(data not shown),

3-3-2 rua~FUIRRITeT 4 75—k b CYP2B1/2 ® mRNA &
BN 5z % g4

|l

PPARa7” ==& MMZ X% CYP2B1/2 ® mRNA EH#ID A I =X LEFHAH
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=iz, a7 47— M2ksd CYP2B1/2 ® mRNA EHINNZA325 %
R ERERTHDL V7 a~nF oI ROREL M LIz, Fig. 9 IR X 512,
AT IRQ Mo EICLY, v TFa T 4T L — Rk D
CYP2B1/2 ® mRNA &OENNIL, 5220k L,

333 v/mrT7 47— MNILHAEMIEEBLOIZEITS CAR ¥ X7 8D
21k

CARIZIT7 T=R2 hHDHMET 7 F_X—& —IJE(F(E F Clk, EICHIE I RTE
T 5[5, L, BEWICIFEET D CAR 1L, 7 I =R FEFE FIZBWT Y, s
BIEVELVER 2~ [55], £ 2T, v 7 ua 7 4 7 F— MLHEE L OFELHE O
[ZOWT, Bk L OICEITH CAR D Z v _ 7 B L=, Fig. 10 I
RTEIC, a7 4T T—hMIkoT, CARDF 37 EIZEMNIZ T
R ICBWTHEM L,

3-34 A=V FTUALVF A4 D CAR. CYP3A4 B LY CYP2C8 @
mRNA (25 -2 % B4

RARaT7 Z=A N CTHDIA =NV T ALF /A D, HepG2 flIZ I 1T
% CAR. CYP3A4 ¥ X1 CYP2C8 @ mRNA &I 5 % 5B 42Kt L=, Fig.
11 (2R3 & 912, CAR, CYP3A4 LU CYP2C8 ® mRNA &%, Bt L=\
THOBEEDF—ILET U ALTF ) A UBRIZE > THEM LT,

ARETIX, 7 v MOIREEEFMRZ AVWT, 4 FHO PPARaT 2= F73
CAR £ X O CYP2B1/2 ® mRNA E&# X5 Z L RH L E 72 - 72 (Fig. 8),
Fo, YA I Rk T, vy 47T — kD CYP2B1/2 @
mRNA EOHENBHERTHZ L brRanz(Fig. 9, oD Enn, v e
7 4 75— hMZkb CYP2B1/2 ® mRNA BEOEIINIIE, & /37 SB35
THDHILEWNTRBENT-, EHIZ, YT u7 47 T7— M MIERNIZEBITS CAR O
2R BEEENSEEDL ZELHLNE R -72(Fig. 10, 26D &M,
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v7u7 4 77— M PPARaZIEMHALT 5 Z &2k CYP2B1/2 % EHHEE
THDOTIERL . CAR ORBLEZINEE5 2 LT, CYP2B1/2 #3855 2
ERE I N, F£72, HepG2 Milaic v Tid, RARa7 =X N TH HA—
VT UALF ) A D, CAR, CYP3A4 35 11 CYP2C8 @ mRNA &% H
mEwszZ b Fig 1), A=V T ALTF ) A VBN, RARoDIEVEL &

/LT CAR O3 HEZIINEE, CYP3A4 B L CYP2CS #7589 % Al fElt:
75>%‘x LT,

AREIZBWT, PPARa7 2= hME, 7 v MIMREEZEFMBICE T 5
CYP2B1/2 ® mRNA &% #il & ¥7-(Fig. 8), £7-. PPARa7 2 =A hTh 5
WY14643 73, 7=/ "X —ZL 5T > b CYP2B1/2 OFFEZ KT 5
ZEb@EINTNA[1E], 2 bDORERIT. vV RIZB W T, PPARaT 2=
Z Ry CYP2B10 Z#F8EEd, 7=/ L4 —2 k% CYP2B10 O 4
T2 EWIHIFEREMK T 5[56], ~ 7 2BV TIX, PPARa” F=2 b3
HIIRE D CAR 2 E~BATSED2 L0000, BENIZBWTIXCARDT VX =R
FELTERT 2 Z ERREESNTNS[56], v~V A CAR O J1727 T = K
T&H% TCPOBOP /X, 7v F CAR ®7 T=A N TII72WZ LB LN D
IZ. CAR O7 T=2A FRFRIZITFEENFET H[27], - T, w7 A& ITRAR
D, 7v FTIXPPARaT Z=A NS CAR DT > ¥ =2 h & L TIERH®T,
CAR DRBEZMEI T2 Z Lick Y CYP2B1/2 DB EINMB LT = / A
e H — L k5 CYP2B1/2 OB EORMA S T D EEZ iz,

AREtCld. PPARa7 =% 78 CYP2B1/2 ® mRNA B4 HINEE5 2 &
ZR L7275, Wieneke 5[15liZ, PPARa7” =2 h T 5 WY14643 78, CAR
ORBEEZEMSED OO0, CYP2B1/2 ORI EIFHEM S0 L) iER
ZRLTWS, ZOFFEEECERRO 1 2 LT, BalcHWE=T v %k
MENFTOND, £, KKFITIE, Wieneke HI[15]0ETE il L T, #)
REEEIFE~D PPARaT 2= A F DUHEFFHA R, 707 0 71— MZ
X% CYP2B1/2 ® mRNA EOHIINZIL, X2/ 7 ARDOAT v T RLETH
52 EB([Fig. 9. MR ~D PPARaT I = A k OULEREF D&
23, CYP2B1/2 ® mRNA E~DEEDEWEZAE L SE - RBENREZ LD,

X512, RARA7 A=A NTHDLA =V TV ALF /) A L. CAR O
mRNA #7215 T7 <, CYP3A4 353 LUV CYP2C8 ® mRNA E#HNsE5 = &
WL E o T2(Fig. 11), A=V E T A LTF /A4 URIZE D CYP3A4 B &
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' CYP2C8 @ mRNA EDHNNAY, CAR OHENNIELIK T 5 22 E8H 5> Tl
72, PPARaT =R b8 CAR ORI EOHMEZ N LT CYP2B1/2 @
mRNA EZHNIEL LW RELDETEZDE, A=V FTALTF
A UERIZ X D CYP3A4 B LT CYP2C8 ® mRNA ED#t, CAR DIEHED
HMZ L TWD RN E 2 biv7e, CAR ORBLEDOHINE CYP2B1/2,
CYP3A4 ¥ LU CYP2C8 OFfiE & OREAHIMEIZ T 272 0ICIZ CAR &2 /) v 7
T RDDHWNE ) v 7 X LTEERREHOVTEREBLEEEZ D,

555 8 /NE

AETIX, CAR ORIBEH MDY, CAR BB IZ 5 2 D BIZ OV TRagt
PRIV, LTORREE,

1. 4fEfH® PPARa7 @ =2 ~Z. CAR B L O CYP2B1/2 ® mRNA = % 1
K7,

2. PPARa7 A=A D 1 DThrHV a7 477—hr2ksb CYP2B1/2 ®
mRNA &0, ¥ 37 SRREIZ L > THEE LT,

3. ¥YIu7477—hZkoT, CAR ODF X7 BN T A — Mok
WTET T <, BERIZBWTEINL 7=,

4. RARo7T Z=A N THHLA— I T ALF ) A EEICL > T, CAR 727
T72< CYP3A 4 X CYP2C8 ® mRNA &350 L 7=,

PLEDZ 26, CARIZT 7 F_R—F —DIELFE FIZB W T, BEEO
Mz LY CAR ERBMLE FORBEX BN TS Z EBREBEI N,
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Fig. 8. Induction of CAR (A) and CYP2B (B) by PPAR« ligands. Rat
primary hepatocytes were treated with ciprofibrate (Cipro; 30 uM),
bezafibrate (Beza; 30 uM), fenofibrate (Feno; 30 uM), WY 14643 (WY; 10
uM) or vehicle (DMSQO) for 48 h. Data are expressed as fold induction over
vehicle control. Each wvalue 1s the mean = S.D. of three independent
cxperiments.
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Fig. 9. Effects of cycloheximide on induction of CYP2B by
ciprofibrate. Rat primary hepatocytes were treated with ciprofibrate
(Cipro; 30 uM) or vehicle (DMSQO) for 48 h in the presence or absence
of cycloheximide (20 uM). The relative mENA expression levels in the
absence of ciprofibrate were designated as 1. Each value 1s the mean +
5.D. of four independent experiments.
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Fig. 10. Induction of nuclear CAR protein by ciprofibrate. Rat
primary hepatocytes were treated with ciprofibrate (Cipro; 30 uM) or
vehicle (DMSO) for 72 h. Total cell lysates (A) and nuclear extracts (B)
were prepared as described in Materials and Methods and subjected to
Western blotting analyses. p-Actin and TFIIB were used as internal
controls of total cell lysates and nuclear extracts, respectively.
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Fig. 11. Effect of all-trans retinoic acid (atRA) on the expression level of
CAR, CYP3A4 and CYP2CE mRNA in HepG2 cells. HepG2 cells were
treated with atRA (1 or 10 uM) or DMSO alone for 48 h. Total RNA
isolated from HepG2 cells was reverse-transcribed and detected by semi-

quantum RT-PCR.
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1. LXRalZkstb h CAR B/ aE—¥—DIEMHbEmetLiz L 2 A,

LXRolit b CAR &7t —X—%{EMlt L7, £72. LXRalZ k5 E b

CAR &fn 17 v E—% —DOIEMHALIZIE, -69 bp 725-53 bp IZfF-1ET % DR5 B

SIS LT, LT, LXRalx RXRat~T o X A4 ~—%FkL., ZD

DR5 BFNZKk L CTHREAT D Z LR aniz, ZhbonZ &b, LXRaldt b
AR BT Z T 28GR+ ThHhd Z LRI T,

2. B N CAREMRTDA v bur 1fEEE I LICHRE 2 filf# 4 285K 112D
WTHE A B I olob 2 A, A hu 1 fERND+1453 bp /2 5H+1469 bp
(ZfFET D & b CAR RAR IGAES| N 7 v & — & —IGMEICBI 5 L Cnie, 72,
A by 1B & b CAREBR 7 rE—4%—% RARaDEMAL L, £
OIEMEALIZE M CAR RAR IGEBLANC) L TERAZEAT S Z & TRE L HA
L7z, £L T, RARoIZ RXRat~7Tu ¥ ~—%fFm L, & F CAR RAR I
%ﬁaﬂbzﬁ LTREAT DI ENRENT, SbiT, b MMRETEIFMIEICX L

ANV ERT ARV TF A VBB LT E 2 A, CAR @ mRNA &30
Lto IO NS, RARalZt b CAR B2 HlET 285K+ Th D
ZENRBE T,

3. CAR ORIHEZHIMZHE 2 PPARa7” 2 =X +»3, CAR #EEIs I2% L
THZDEEBIZON T EBZ o722 A, CAR ® mRNA O#ne &4
12 CYP2B1/2 ® mRNA &ML bz, £z, v 7m 707 L—hZ
X% CYP2B1/2 ® mRNA EOHIINL, & 37 BLERITH DV 7 m~Fx
VI REET S5 ETCHE LT, £ LT, CAROEMET A E— FEBXIW
ENICBITDX R8I, by e 77— hMokoTHML, &
BT, H2HEIIBWNWT, CAREBIFAHIMET 28BN FTHL Z EBNREIN
72 RARaDT7 A=A N THDHA—NV TV ALVTF A4 VEEIZE->T, CAR ©
mRNA &8N L 72, £72, [FFFZ CYP3A4 35 L OV CYP2C8 @ mRNA & i
MLz, 2D Z &t CAR OFBLEDOHNIZ L - T CAR ERELR T2
FEINDAREMENE Z BT,
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