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SR MBI LA IR S TR E N A ECO— EOBTE M LS, T ORI
i, PR 0 PRI A L FE B R A S DI N #LEEA 8 & IR R A B A T
% (Nagahama, 1983), SPEHIRAOMESCHBB IAL2EBEAOREMR CEMENIM 4
O, FIERT A REAEAZLVRIEEA TS (Nagahama, 1994), WFLEOIFIT
AT RIS AL DERTELL TR RLEL LL TSR TV ST RS (FE
LT estradiol-17 8 ) H4TIR#EFFICL BT ol ATar-BEREND, —F, AAEES T
EOFHEEY CLHILELRIL I c A S e DT uS AF L (BIZAETIE 1Te
=20 B — dihydroxy-4-pregnen-3-one H3HFHERIE THE SRR FE R TAELTHLEE, [
ESRTVES) AERRIERLT-0{EROLEIZ{EBNS (Nagahama, 1994; Nagahama
et al, 1995) , 20095 estradiol-17 B {ZIR4EDFF HETD D TI LR LA (R ET AE B0k
B TS, B, MBATHINET | BHEOAERMBPRSLECORREFEL, Zhit
ATHRR TR & OWREL B 5L B 25N T/ L L, ORIV AETH FSH (M2
MR EL) BREE (RETIE GTH-D & LH (BiEERURLES) BEtE (BT
GTH-) &2 2 FREOETBRIRER T EREO B RSO T EES U, B
fxh, -, Fo4OBEFLALMHIZSA TS (Kawauchi ef al, 1989; Swanson, 1991),
ZDHh, GTH- IR FORREID, Fi2, GTH-I IZZHAOHE R F ORISR
NETHAHEEZLNTVD, LIzhi>T, IR MOIFEIMAMIZIT D estradiol-17 8
ORI EEAEEIA BT ARBRRCR A EE GTHAL (FSH A RMARFIRURLEL)
cHEREEND,

EEMAEOEEIZ BV TR AR ARMEE Y, IRREARLELIZIRR LA
B, £ CTHRARILHE RO RETVHRL -, AhoREIED, S REMELTI
BifaLed, TR CHRRBECTROB—nRAIN CoRBFIELIRIEICSHY RO
HBmEOEMAFLHMEEDMREM IS, SRS TR RORERIZBV T,



A F i (05 S A R IRGR LB 2 2R L TN IR P o BRI T2
bafrBEgREhd, GREn= Ay MR- - THICEEL, 22 Clions
A IGELTIEOE/R 5 THS vitellogenin 23EMENS, vitellogenin (M-
THREIZEGEL . SIEMIRIZIA 5, B ERISIZLT, SAEHIRR IR AdE FlL
SR EA AT S (E 1. ZoX5RBSEIN RO EERBRLY W, IR
ICBWTIIE RO AT — PR IRERARMERES (H2), £LC, +oicmE L8P
IR BT E R OERIZLY, Mo RemMs ., SPEROBRBHZIGESIR
R AR TR R ATREARIBL 22D,

AR L7z X80 DI TiL, ARSI EE R B AP LR AT A
R ETha, BREBAUMNIb = A X ATEMBORE~DG{EiZb 53528
ARBENTVD, AFBERHEIC AL 2R 5T 5LRERELL T ATHLM
ENRERBELTARE ST TR MR PRI oG £ LT oS
LTV B(Yamamoto, 1965; Shibata and Hamaguchi, 1988), FHEE#Iz 5115 B A e
it estradiol-1 7B CHRER D TIIIRM il la P DFF# Cytochrome P-450 aromatase (P-
450arom)i Z &> TRIBEIK testosterone HEEENS,

A% B Oryzias latipes)OIRFERIZBITSD P-450arom EHEOELIZ W TIIV 2 OB
DS, AXATKIR 26°C, M 14 05, BE 10 BERlORMTRETILER A
ITLTHS | BRI CAAIZESR T2, IREETAE, SR L THRIROD & 2T — LT R 2l
SO RFICF > TRERRETHD(Sakai er al, 1987), IR RO F A2 ¥ 55 L 90
AL A TR 48 BERILAPIZEE D, SRR FED SRR A L EBR I X F R Eh SR 6 B
MlAfE 1 FEMIBNCRZARE 2), LALEOIEND, AV hEESEBHHMEL THERTIZEI2Y.
RO & BRI IR E ERICAFTLIENTED,

Wizid, A A TIERTHOERMIEORBLIAT - OINEIa% HEEL T in vitro THE
T BIENTHETHS, Fr OLRAIORFFELY, ST 28-20 ReATOINEE M BLEA



IR TIL estradiol-17 B PEAEREASEHEFIZHIML , BRRBAMNZ ABLZDEMSET 15
ZENBAGMIZENT (B 2 HREOR) (Fukada et al, 1994), Z04r THME T L~
Aifzdh AN HINERR T AT FUME P-450arom 2 cDNA S H SN, 2% BV T 2 450arom
BEFETEDORYE LA, AFAINEIAD estradiol-17 8 DELREL —B L7
WA RLR, Bio, ZOELREBSLY AP450arom BIEFEEEMIEERERTHS
actinomycin D {ZL->TRAIZAFESNSIEL RO Eiz>7=(Nagahama ef al, 1991, Fukada
et al, 1996., Tanaka HFER), ZhoO e, AX HIERIZETS P-450arom (285
estradiol-17 § FEAEIFHEF L~ TS h TWHIEZTREBL TV D, i, in vitro JE#A
& 7 BT B | Z AT 5 o i A A AR FRGE AL - (PMSC) ENA S L, P-450arom G- THEREED
BE estradiol-17 8 EARRIZ ERL, 20 ERILMIEA cAMP A4S forskolin X2
dbeAMP 5 (Zl->THERIN, 2O 28 P-450arom O 7EME SN =2 ATl R R0
F-A& 4 L7z protein kinase A OFRRE LA L2 T TVE,

VL BB R LY, estradiol-17 8 BEAE®IZIT A-450arom BIZFOIETHESEETH
HrEpmgEnziy, 0BT HEBEZRALHITHSRMT, £F F450arom Dilt{m
FHEEA LIS (Tanaka ef al, 1995), AFH F-450arom BizFO 7 o€ —FMEEO
EREFIEREIIFRT, AYH P450arom Fre—FigSIZR, EEREHET THHEN
L7 #—0% T orphan nuclear receptor SMEHENDLONEETHIENMENTWAIE
EEFI(Ad4-1, Add-2)k, AP AT Y —HiES T O R T e/ 8 AL F(ERE-
like) EATETE T HIEN DT, ZOZEFAYH P450arom BEFOESMEICEALE
TH—HEE L TOARTREME R REEL TV 5,

LEDOZEZEREEA T, AR TR, A AIFWAUZ B TAY A A-460arom B{GTO6R
B iMIZ orphan nuclear receptor AR5 T LA REMARE L, VA MIIERTREEL
TV % orphan nuclear receptor ZHilf, B EEAFIOREZITVY, 7 -2 orphan nuclear

receptor DFERSTIEEEINEF, £OPTLINERIERIZBITORE TR F—0 ~



450arom & B\ —EERL TS FTZ-FL A28 H(mdFTZ-FDIZ W T2 & cDNA D2
B—= BTV, AT T oS, HR~OFFATZnla EBRRLIZE-T
mdFTZ-F1 @ P450arom FaE—2 2t 9 @& 2@~z ZhonERRIZLY, Boh/-#
Fhs, mdFTZ-F1 A A AR 2BV CINERMIA P TO P 450arom B FOR
M R EREERE RS T AIEM AL T,



BEEH

Ad4BP Adrenal 4 hinding protein
COUP-TF Chicken ovalbumin upstream promoter transcription factor
FsSH Follicle stimulating hormone
FTF Feloprotein transeription factor
FTZ-Fl Fushitarazu factor 1
I.H Luteinizing hormone
LEH-1 Liver receptor homologue 1
mdFTZ-F1 Medaka FTZ-F1
P-450arom Cytochrome P-450 aromatase
P-450scc Cytochrome P-450 side-chain-cleavage enzyvme
PPAR Peroxisome proliferator—activated receptor
EXR Retinoid X receptor
SF-1 Slemiduéenic factor |




EEBEThD
AH B (A BT EMRINSETOEREESLVIA L ALEAY A& AP TAR
12 PE, # 2 8 ML 7KiR 26°C, P 14 B, WFA 10 BefoBREE FTRMFLE.

A5 F1 Ringer fE0#LAE (pHl 7.3)

111 mM MNaCl
5.4 mM KCl
[ mM CaCl,

pH 1% NaHCO, T pH7.3 (i %



1 A ISR D Fiz-FI 8k cDNA O7n—=7
1. LBz

EMRIZENL>TITbR AT aE—F YT (Tanska et al, 19990LY A5 H P~
450arom {5 F-O 71 —# I orphan nuclear receptor LFEENS - HOETRT
Lo TRBENIDE AR TS HFETHZEARALIZENIEDE, P-450arom DIEE.
MEZ orphan nuclear receptor 3B 5+ A REM: AVRIEEIL TV, ZZTIAY A IRIE
Rl B L TV% orphan nuclear receptor {Z-24 T RT-PCR 2L THi B E FI%
W+ Holi3 A, X0 orphan nuclear receptor MIBML THANET~27, Rz, £O
o ERE 7 a—7 L TAY A IMRAGBRIZ BTSN P CoO#EFEEED
WOWESEE RNase Ta7siarTyAiloTRITLTZ, £OFE, A-450arom #{5F
SEEHOEBLAV—HETTLO (3741 B) AloRMERE, 22T, AFh
RIS IR LDEE ST cDNA FA4 77U E O SERRENETo—7LLTEREER
D yr—= F kI, FORERELTFTZ-FL AW E S LOEB-, F- 4
BIHREEL =2 0 — Dl {EFIETEMOMER R RITLRITLIZ,

2. Fik

A. orphan nuclear receptor M{G-FWrf oo —=
a. AY 7SRRI HIBEN 5O RNA O

AY D OEREGERLEOLIZEEL, Bty b TIRRAMHIL /=, MiHL7-0pE
% 90%. pH 7.3  medium 199 (Gibco BRL) HIZBL. ZOP T, BEHAC Lo f~>T
IRELE M &, SRR L 7. Mt L2 BR@Ra A Il R O L OAT —lodh O, I
A LR IR RO FE LD LI HIETL 72 KIZ medium 199 % Buffer A (50 mM Tris-
Cl, pH 7.8, 1 mM EGTA, 5 mM MgCl) IZFEICBIL, TFAF v IREDHAFhilio

T, IpRER Ly IR A R S, #E Buffer A 23T AL Lo TIREEELIzBRE



L BLEDEIIZL T, SH Ik L REIR DL T AR, ZoY -7k

D, total RNA Z ISOGEN (=wilvii—2) ZfE->THHL .

b. RT-PCR {ZX5 orphan nuclear receptor {ffh O #a—=_-&

orphan nuclear receptor @ DNA & FASL OT7 I/ BERFIOLURFEENL TV S| 5%
Lz, ELFD L% degenerate primer Z3HML 7=,

ORPHI : 5-TTAGTITGTACHACHAGTIGTIAGTC)TG(TC)GGAGTCIGA-3'
ORPH2 : 5-TGTGAAGHAGTHGCHAGT) TGTAAAG)GGAGTC)TT(TC)TT-3'
ORPH3C : 5-TT(TGNAGIAAAGT)C(GTHAGICAAGHATIAAGTITG)GIAG)CA-Y
ORPHAC : 5-CATAGTICCAGTIACTT(GCHAGTCIAAGHAG)CATCITT-3'

SR IR total RNA % $4%2-L T Superseript 1l (Gibco BRL) %MV T eDNA 28 HL. =
@3 eDNA 1 pl & 100 ng ORPH1, 100 ng ORPHAC, 0.5 U AmpliTaq (Perkin Elmer) #LC
AmpliTag IZHfF 0397 7—&MWT, 94°C | min, 54C 1 min, 72°C 2 min T 40 4
20 PCRZ{T -7, RICZOREIEZ 100 fF R Ho 1 pl 28581, 100 ng ORPHZ2,
100 ng ORPH3C 2B T | @B LFRILIREBL U 1210 PCR 217272, #1130 bp i
fHYF 2755 A bEEILL , Original TA Cloning Kit (Invitrogen) ZHV T, TA ZJa—=

PV EITol, 727 A FOMBRIRENTIE BLAST [ZE->TiT-i,

B. orphan nuclear receptor #{=FRBELOART
RNase 7 disavTFytA

RT-PCR I L=~TBLNA=FHF LD orphan nuclear receptor 777 ARt 15 cRNA
Fa—7 % [a-"P-CTP OfEE T T T7 /211 5P6 RNA polymerase T EESLL 7=, PCR
IZd-THIMEL, TA Za—=2LizA4 7 P-450arom eDNA (GENBANK accession No.

DB2968) ¢ 821base /% 1054base 12 TAH S LAY 4 18S ribosomal RNA O



EEMZ TS cRNA Fo—7HRERICLTRRML, RNase 7072 a-TotAld
Davis H99DDFFikEL LATo7. A 7IFERIT) total RNA, 10,000 epm @ RT-PCR
Y A bEEE P450arom (23T 5 cRNA 7'a—7, 50 cpm ¢ 188 ribosomal RNA |Z
%45 cRNA Fr1—7 % 50 pl @ hybridization buffer (20 mM Tris—Cl pH 7.4, 0.5 M NaCl, 2
mM EDTA) H°C 80°CT 3 SMINBAL /12 45°C T 16 Bl A ¥ a~—hL1x, FO,
20 pg ™ RNase A & 1 pug @ RNase T1 ZEL4RMWTHE (20 mM Tris=Cl pH 7.4, 300 mM NaCl,
I mM EDTA) % 350 | 0Z T 30°CC 1 BERA s F aX—FL7z, 20 ul  10% SDS & 5 pl
¢ 10 mg/ml proteinase K #Fi&EMZT 3TCT 15 SRS rFa—F 5Lz~ T
RNase DR Z1ES, 1 pl @ yeast tRNA FEE (10 mg/ml), 45 pl @ 5 M NaCl LT 1 ml
DEH =M, -200CC 105 A Fari=hT 5 Lo Tag /=i B AT,
=& LB S Lo THEL R 2 1| @ loading buffer (85% formamide, 90 mM Tris-
borate, 2 mM EDTA, 0.5% xylene cyanol, 5% water saturated with bromophenol blue) {28
AEL., B M DRBAFATL 6% FUT2UNTIFFN P CEHIIKEZT-72, EXikEOR
Fi: BAS2000 (BE744L) 2k TEIR{ELI-. 18S ribosomal RNA {23145 cRNA
Ta—7EBAFKBOBEOS L ~OREHEAOELOZORBEDTOHIZRSEPIZMA

=

C. Ftz-FI ¥k cDNA DRAZY—=1F L RE TR E

754 Aok B BRI L Tla-"Pl-dCTP DFFET T PCR EiCL>THAHE 0 —7%
SR AR RWTAY DBRMAD #aA S ZAP Express (Stratagene)Z BV vTHESL /=
cDNA A7 FY(480,000 phages)Z A2V —= 7 L1=, 3 Bilhl=BR2)—=0 0Ok, in
vivo excision IZE5T, $1 2 kbp DAY —befolorn—r &8, ZO/n— 0K
BLFIZ AT LT8R, 2o o—1%5 ORF @ 5'(Z& X KL TV A ATHEMES RSN =D T,

T3 7 % 4 < (5-ATTAACCCTCACTAAAGGGAA-Y) . FP2C 77 4+ (5-



GCCGTGCTCTCCAGCTTGAACCCG-3) £ L T FEIGC F F 4 F (5"~
CGTGTGCAGGGTGCCAGTGAAGC -3 & T AS D IR cDNA FA47 T E{Exdh

RILLT PCRZTTHZEIZLE~T ORF @ 5'EEEOH E FF S A 157,

D. 73 /EEECF| O REAEHT
SEIBLN /o= OTIBEVIEBERO FTZ-FI 22 2@ 073 /R FI L0 MEE
AT IE CLUSTAL W IZX»TiToi-. 4 F B# L neighbor-joining #El2L» T, 7 —FkA

;7B 10012 TiT-2T2,

E. HER R
a. FHFENHO RNA Ofi

A T T AZL L TAF AEFZL T, A O Ringer P TRHAL AV F
EFROTEBRESMHL. £ 50 total RNA (1 ISOGEN (=wio—r) ZAw

THIH LT,

b. ENase 707 dia-TwutA{
mdFTZ-F1 O 136 FI/EEIE /50 180 7/ EICHY 58 o450 Lo iin
L7 cRNA Zuo—7 kgt (. 1. B) EEHEIZIARIL /= P-150arom cRNA 2L, 48

total RNA [0 TRERE (. 1. B.) o hiEizE-3& RNase 7 o7 7ia-TukA/E{To1,

10



3. BR

A. RT-PCR 7 54 A MOFARIPEREHT

orphan nuclear receptor @ DNA $5E8F A M TRURFEENTOWATI /BRIFAL L
IZL TR L2 I~ E VT RT-PCRIZ Lo TAS A BRI RNA 25 7 HE¥R O orphan
nuclear receptor MEL9Y cDNA Yo —= I THIENTE, FRFhTTYAMA, B,
C.D. E.F, G &&3115, 7o/ v—ORINERE, L4780 bp DRSTH-T, £
FRDTZ T AT /BERFICERRL ., BLAST (ZLAHERITEI T8 R, 7772
b AT AD RXRo (Mangelsdor? et al, 1992) (2L T 88% ORI ERL, 777 A
b B ixw7 A Ad4BP/SF-1 (lkeda et al, 1993) \ZxtL T 85%DHARIME, 774 Ak C
L+ A0 TAKL (Hirose et al, 1995) (28l T 92%D B, 777 A D EEkD
PPARy (Okazawa et al, 1997) 122U T 83%DHEREIE, 777 A E i1l COUP-TF
(Mivajima et al, 1998) (=%t C85%OHFARME, 75 AR FIEERD PPARB (Schmidt e af.,
1992) {28 LT 88%O RN, 737 Ak Gid=2 A Rev-erb B (Forman ef al, 1994) |Z
AT 8TRDHEELZ ENENFF - TV DLW bl &7 FY AMe orphan nuclear

receptar DFER R —2 L ARO[ 4 127577,

B. % orphan nuclear receptor DIRFERIBRIZHII SRR 15—

S@EB5NE RT-PCR 757 A be@Bll L T cRNA To—7&MRL, ThEho
orphan nuclear receptor MIMEEGATZIZBITHME TES EMROIERES RNase 707
Jia Ty AIlLo T, SNBAIRTE AT 35, 29, 23, 11, 8, 5 FERATDIRIE
1875551537 total RNA % orphan nuclear receptor G FEEEDRANEL, ~
450arom &7 F5 A B (oW THERKEIORH{S & E RFE REESIZ79, &UT 35, 29,
23 BEMANZAY DB IR AR Z 2720, 54T 11, 8, 5 FEMIATILIPRE A IS
%, ESIZRTESCAY D P450arom OBETFESED RITINEERIETTHIcoN0

11



THIML, SRRERAIZ AL AU 5, & RT-PCR 757 A MZ20 T RNase 711
FIar T oA EiToldE R, 757 A0 A, E THBAMGRIETFRBRAEDHELN,
ETNLORE THEEEDROMEBIIRON Dot —h 777 A B TIRIREFM
Wi RBES D20 EL, SIRIIIZ DALV N Roh, i, ZoMBILA
571 P-450arom DB EFRESEDROEBLZLALY—-HLTWE. LML, 777 A0,

D, F, GilioWwTiifiETFREARTHR2 RS-,

C. A¥H FTZ-F1 #4328 (mdFTZ-F1) cDNA R U7 /BERCF

AF A BRERD cDNA A7 FVINTF T AP B &7 a7 LLTEE 2,168 HEORED
cDNA 220—=TBZEMTET, 20 cDNA 1T 486 73 /BEL0ARBL 0 B Ea—
4% ORF Z¥#->T\ D, BLAST IZLHMFRMERBORE R, 200 — A 3BEITWILER
ETIo—= V&I TS FTZ-F1 - 32 TEMARMEEROZLM 5T, ZD
ZELY, SEAX HIRIALY I a—= LT cDNA & A5 FTZ-F1 #§5727328 cDNA
(mdFtz-FI1) &8 311, mdFtz-F1 OEEERF|ROERESh 232" (mdFTZ-F1)

OETI/EEEMNEE 6 T,

D. BE¥ FTZ-F1 & mdFTZ-F1 ORI

mdFTZ-F1 7/ BB EETF7 10 a 2FFIA (Liu et al, 1997), T7VA2AHT <
Jb xFF1rA & xFFIB (Ellinger-Zeigelbaver et al, 1994), =7k LRH-1 (Kudo and Sutou,
1997), =92 A LRH-1 (GENBANK accession No. M81385), ER FTF (GENBANK accession
No. U93553), =7FJ SF-1 (Kudo and Sutou, 1997), <R SF-1 {Lala er al, 1992), =7
2 Ad4BP (Honda et al, 1993) £L T, = <A FZRI (Ito et al, 1998) OEFNENLOTI
/EEERF D CLUSTAL W IZRDT S A bORERERE T 17,

mdFTZ-F1 (XL FTZ-F1 EMEEEAPL 7 ¥ —I|2 il Region 1, Region 11,

12



Region 1l (Wang et al, 1989). AF-2 (Crawfold er al, 1997) -0\, £, FT7-
F1ICH$ #8972 FTZ-F1 Box (Ueda et al, 1992) & mdFTZ-T1 IZIFTEL TV Ve, & FTZ-FI
DR AL ZEOFERPE RO R4 8 (273, DNA &R A/ TS Region | TIXEE
o FTZ-F1 Lol s0sOBEEEZF-CTEY, Bl 7 12558 zine-finger #: 5 0ERLIZ
HERATABEOMBIZEEIRFESN TS, BAL T2 —T— ey Ul K
DESREEFEELOBEEF 2 LENTVAR AL D —# THD Region 11& Region 111
=P AHEOLOUADERO FTZ-F1 ObLOLEAERECHERELRL TV,
HAHL 74— OEEE U HICEETHDLEN TS AF-2 [ {=U~R LA O
FTZ-F1 8¢ 100%—E L7, Neighbor—joining #2554 FTZ-F1 04 7R &M £E 9
2R, FTZ-F1 773V—Z LRH-1 #1b—7 (#UALRH-1, ERFTF, =UkJLRH-I,
TZVAYAM T FFIrA, FFLB, ¥7 57 via FFIA) &, Ad4BP/SF-1 Zn—7
(w7 R SF-1, Tk Ad4BP, Tir AdIBP, =ThY SF-1), FLTEDMD FTZ-F1 Z
— (ravPavsAix FTZ-Fl, #43 FTZ-F1) @ 3 2O —T i RE GvhbaZE
Bhid, mdFTZ-F1 (X204 TREHE TiL, 7— ANy 7l 54 THHER FTZ-FI
O N—=TIZB/BLTWER, FOHTIN—TTHS LRH-1 O —Z8 SF-1 D&
—FICEHFEICRL TWARWIIIZR RS, ZOIENLFO —EIEO L T mdFTZ-F1

A LRH-1 @7 =12/ 3 500, SF-1 O —"FL BT D00 EITRELL .

. ARk RE

RNase RF2 L alFolAlodoTAL O, G, IR, e, 0., . B, 5
e, SRMASEEEE . FREHHIARO total RNA (22T F-450arom & mdFtz-—F1 ORETES
BEEMO B~ B AEE 10 (R T . mdFrz-F! B TESEEMOFELTT/F
L1 p R LEBREAREAE D total RNA {ZOWTHRRIZ REND, SFFEHIIRIZHEF

T RENA, B, HEE1 T 30 g®BEO total RNA {220 ThvThie -7

13



MELND, 1FH OB ED total RNA 1220 TiLs-Z A BRaR7 ey, A 450arom

ORB ATV L IRE IR HEE RNA (oW TR RENT:,

14



4. ER

RT-PCR 774 A LT 7 88O orphan nuelear receptor (Y& 43 Ha 3EAL 51| % A4 41 B
RS GAHIENTE. TNAHWT RNase 70T 2ia Tyt LTl RO
BiTo7 TR, 77T ANA TFT A BELTIZFIAANE O3 21220 CHEER
BRI ZRBL TV AIEABAL Lo, B, FOMOTFTY A NIV TEHRETE
BEMOFEL T THRER SRR o, ZOREELTH, PCR #1To7RIC
WAL R OfF BTV IR RNA OE KRS RSN RS ADE R
ECFID RSN W REMEA B 2 B D,

L EF R EE S L L TH5OIT orphan nuclear receptor DR TTFH A B OFEH
SRB I BRI VRS, — ) TR T ORR BN R EFOBRBRE—
B A4 IR0, SEIBRLNT-T IS AL B ORI Y=l IOERR TS i
BRFABAL A P-450arom OBEGEFRBEOBEIZBEE T HMREMELM<TRT L0 T
D, ZOZENL, FRRTIEZZ/ A BESUGEEETFOAY S F-450arom OfE T
HR~DESEEW~5ZLITEPTLIEICL, AV LIPRBENLMEESNT cDNA /475
JJb, FTZ-F1 L@ FEEHED © cDNA (mdFtz-Fl) Zyo—=7L1,

CLUSTAL W ZE5HRRHF ([D9) Tit FTZ-F1 #32HIZ K& T 3 2D S —
T (R AdIBP/SF-1 OF—2F FFHETMS LRH-1 O/ A—T7 L TR S FTZ-F1
DY N—T) (53D, EOE FTZ-F1 OB EFILERTHY, FrHER) ¥ A58 R
b LBl T3 Tl FTZ-FI O THHIF 7 HH LRH-1 7 —T¢&
Ad4BP/SF-1 DI N—T Dl 2 SFEELZLETEL TS, 7 — Ay 7Ol
51 BRI THL, mdFTZ-F1 (3 FTZ-Fl O —71Z B3 HAREMER VL
HlrEn 5D, EOPOY T N—TFThd LRH-1 DT —T & Ad4BP/SF-1 @4 n—
TOELLIZRTD2OMIARE TN,

FHEEN O LRH-1 Z/b—7'L AdMBP/SF-1 /v —7 TidZ QBB OM S RAEIZH
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R/ A D, LRH-1 E@VAARER LD, 7 T F&# By Th LRH-1 eRLZA—
FIZB/TEHT 210 FTF (IR RERL, BEIZBITS a -fetoprotein DR IA%ERAY
ARG ETAZLAEEENTIVS (Galarneau et al, 1996), Tz L T
Ad4BP/SF-1 (ARG, B, MEL TMBI - BB, AT a N0/ GlIcE Y
95 P=450 BER Mz FOIESHER-FLL THESN TS (Morohashi ef al, 1992; Lala
et al., 1992), Ad1BP/SF-1 Oy 277 =0 A THEBIREEMBOEMRAROLAT, X
fo, B FERECRETHEARBECEESRLRLZEARESNTVS (Luo e af,
1994; Shinoda et al, 1995; Sadovsky et al, 1995), ZO#E BAS AdBP/SF-1 {22 h b4
HOMERRICLEERRRER L TOHILNaHS, LRH-1 & AdBP/SF-1 iZZh
Fho DNA BEBFAMREBEVIIHEICEFIRTEY, FEBLFEL DNA £F—7
IS TAHIESMENTVS, T, vV ADIERMHRICB{E T EAELTOIEELEERA
L7z ST P-450sce ORBHERGNDLEINZA2S (Crawfold er al, 1997) &b,
LRH-1, Ad4BP/SF-1 £ ENOMEEEITILE OMBMIZV SRR T DLV ZEICKREETF
THELEZOND, £IT, mdFtz-Fl BRI FETEDCHEREREEZR /-, SEO
RNase 707 27av7TyEAAIlL5MEHRREORMOBRTIE ndFTZ-FL i1
AdIBP/SF-1 OZ N —TORBFREFL TS, AL, —Rk#EE,LIT LRH-1 A
AdBP/SF-1 W oS b—F LU THRET 50 W EIXE 8 Th- 725, ZORBIRAIL,
mdFTZ-F1 % Ad4BP/SF-1 BiSRE2 FHZ L e T L TV D,

Fio, BN HZHRT LI, mdFtz-Fl1 & P-150arom (ZHFIERRIZ BV TOHILICREL T
WAZENbMS, WILEIZEVT ABP/SF-1 S —T BATuAFEABE#OEEN

2B TOAEV IR EE A HHE 5L, mdFTZ-F1 b, A-450arom 7o — & |2 {§h%
MIIBHIEH+SHIFEND,

£E RNase 7aT 2ia Ty AOR. mdltz-FI OBEFESEDIIINE,

HORE, B ELCWEI oA oM RO Y — 1 AdBP/SF-1 DXL
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=BT S FTZ-F1 [ZFARLOThS, AR CIAIRNERRIE TL mdFtz-F1 DY
FARTEBLL R HERA, LOEPIZ SOV TORBEOEE 28NS, JilRE
#il RNA SBRALZZHICAE L aREEL T E TRV, BWilio B850 it
BRIELD (%) OMMPICHET WL IR ST oMl cm R H5LOT
AN EBHbD, BT mdFtz-F1 OBEBRIITMBETHY, P-450arom DIEH LM T
EAev . ZHIZBEAIZ B S AT oA REAMIR I T A RBRONWZSTIZEEL TS
1 ThHHEBbNS.

A RUNOBBETE=D AL ET T 40 2bD Flz-Fl Drn—=7B@Es
NTS (Liv et al, 1997; Ito et al, 1998). ==& Ftz-F1 ((FZR1) 1ZE9D5 T FHE
BBV THLME DI —FI2h BL TV, (FZR] (1 DNA #& R AL & FTZ-F1
Box B ZM OB FTZ-FI LiL FERIEZ RO 4T, 1ZH O O,
72, FTZ-Fl IZL2ETFEEIZLATHLEEDND AF-2 ORREMELALRVE,
tFZR1 OMETFERBEWILAE, O, P R, IRROT AT ZOFESRLALT
EMbts, tFZRL KD FTZ-F1 LIZRADEEL AL TV HRESE DS, €757 1y
a FTZ-F1 BN FTZ-F1 L@l EEEEZ R SLO FFLA) & £ AF2 fEiK
PED C EiRERERELEBELL 2FFIA BE TESEHOBIRAT T/
Lo THLEBDLNALO FFIB) O SOTFENBRESN TS, 2FFIA BETFE
HEEW LS, FFR, IRE., BiBOT < TIZHBL TS, «FFIB [ZI0RERRIZIZRER
A BaT, MTORBRLAEVEL, £/, 2FFIB 11 2'F1A OB SEER FTHhEZ
LRBRGERSTERY, ThEZ20F L A2 EDORBAKIZL>T AMBP/SF-1 TEMERF
STWHEEZXBN TV, A¥HTH LRH-1 OMBHRREL R TR 747
AT FGA L L BLBbNALOOFEERRERALSHIZERTHARVWE, FREOFTE

(LR RIEENSLOTHD,
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% 11 # mdFTZ-F1 OHEERRNT

1. BEE®IZ
| ETHEMIE-T mdFtz-Fl G FETEDOEGFRED, ZOETRFHA
& A I Z BT P-450arom DERFRERICE ST 5 RIREMEATEL TWH, ZITIE
mdFTZ-F1 A EPEZ P-450arom 7'BE—F 9 orphan nuclear receptor FMACTI& B
NOEEEF LRI R TEIEBTEINE D, HlAP T A450arom TOE—F%
EMETHIEBTERNEIDERMML, T, AF VIR P IZ orphan nuclear
receptor SRIRACTIL B HNHEERFIZ R ROIZANTLEA FAGFET ML bbb

H TR

2. Hik
A. DNA &G REDREHT
a. AU= DNA 7Fo—7@FRe
B 10 loaT L5 ZImE Y DNA 2380, 3 HIRIC Klenow 777 A MILoT
[@-"P]-dCTP #HLAEREDHILIZE-TRAL, YA 7 TP y1sD7a—7ELTRW

10

b. A% # P-450arom TATA Box i~ o—7 O

AN F P-450arom 7O E—FFEIEO-81 base 7°5-19 base (AT TOEES PCRIZE-
THINEL ., pGEM-T Easy vector (Promega) 12 TA Za—=ZLizbO% EcoR | SUEL T
KB =7 o —s Mo RRFIZE L7/ A FRRL, Zhe 5EHEIC Klenow
757 A Mo Tlo-"Pl-dATP ZEUAFHDZEILL-THEEL, YNV oA D7

=L TRV,
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c. A SRR R R A S ORI T Y

A SRR AR SOZTEOM L Bres £ Eales (1988} A bLIZIT12,
AT 2. A @)z E-SERML A D IR AR A B B S > 7 7 — (10 mM
Tris=HCL, 10 mM NaCl, 5§ mM EDTA, 1 mM spermidin, 1 mM dithiothreitol, 0.25 M sucrose,
0.1 % Triton X-100, 50 pM (p-amidinophenyl) methanesulfonyl fluoride hydrochloride, pH
7.1Z9%8L , dounce tissue grinder ZES>TRESFAALT, FEVX— T/
FAR Ay all Lo THBL, B2V T 3,000 X g OWELIEEETTV, Lyl
RiF v 77— (0.32 M sucrose, 3 mM MgCl,, 3 mM DDT, 25 mM KCI, 2 mM EGTA, 0.5
mM spermidine, 20 mM Tris-HCI pH 7.2, 5% glycero)|Z8FiRL . WAERIZ Lo CTREH
L. -80CIZTIRTFEL, ZHAREHL, 15,000 rpm, 47C, 10 53 OE.LorREETTV, I
Bi# 0.25% Triton-X 100 2 &R Sy 77— IZBRL, 10 57K Bl TAFai—
. 15,000 rpm, 4°C.5 HFOELSEEETTY, ILBEEMIH Sy 7 7(0.4 M NaCl, 5
mM MgCl,, 30 mM Tris-HCI pH 8.0, 2 mM EDTA, 5 mM mercaptoethanol, 10% glycerol){Z
REEL. 2 MR IT ook, 5 HTLIT 15 FVRIEEELARS 45 SHPK EIZTA % a
~2—hLi=, 15,000 rpm, 4°C, 15 53080 BRIV, _EIZEEEO TEM buffer (30
mM Tris-HCl pH 8.0, 2 mM EDTA, 5 mM mercaptoethanol, 10% glycero)Z Nz, ifE2E

FTL-oTHERMHRL., -80CIcTRTEL

d. Ad4BPL mdFtz-F1® in vitro #3R

i Ad4BP ¢cDNA & pSGS ~4 & —P T AIA LT mdFtz=F1 ¢DNA {Z-2UvT, TNT

T7-Coupled Reticulocyte Lysate System (Promega)% Vv T in vitro R E{To 12,

e, T RT A

F 7 T A1E Morohashi & Omura(1990) 0 FiEEHEIZIToT, ooy
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a7 %& e 20 wl OFIEE (15 mM HEPES (pH 7.9). 1 mM EDTA, 4% Ficoll 400, 1
mM DTT, 4 mg/ml BSA, 50mM KC1, 2 p g poly(dl-dCl-poly(dl-dC))%& K LT 1 K
AFact—kL, ZRIZOWT, S5 TZZUAL IR AP CESGH AT, BRKE)

OFE B3 BAS2000 [ L~ Tilife kL=,

B. mdFtz-F1 Bic-FERE(LOFN
a. AF H ORI R A5 RNA Gl
angd. 2. A, QO FiEIZE-SEx, A AIRE R LY ., total RNA 2L 7=,

b. RNase 7BF2iar TS

ait(l. 2. B)OH LIz ik-3&, mdFTZ-F1 O 136 7I/8RENOH 180 7 /R
IZH LS T8 E0EICTRLT eRNA ' —2F LA H 185 ribosomal RNA D53
BF 3+ D cRNA 7 a— 7 2 BT, SRS FAR M LIAIO SRR, 24T 35, 29, 23, 11,
5 BRI, B N EF R B5LILTE total RNA {Z9UT RNase 707737yt

2iT-77,

C. MlA~DIF AT 2 irav b T =F—¥T vEA
a. A% H P450arom 7B —F— - AT 2T —VY =i —Ald 2 — DRk

AFH P-450arom FRE—F—D2RBLV, VEBRLRA LRETRERSEELOE
PCR Iz THIBL , Vo =iy s 08 2 (yRr P—)DRI NN T
S—FRETFOLMICHBAALZEICL>TAY M P450arom 7 RE—F - LI T=F—
VL H— 475 % HBL 7, Add-1, Ad4-2 [CEREMZ L R—4#~<22XH 10 LR
T Add-1 mut, Ad4-2 mut DEHREREH AL A450arom By I—r_—yl

A& 2R Ll THMEh b Oz ER L,



b. CV-1| Hifi@o k3%
Cv-1 fBE 105 FFEME7T A T35 NSy Bk =R T 10%0

LD CITCTERLE,

. FFAARD wdieal b T e TP Tt A

CV-1 8% 12 FOF 4w ad 1 Rdbizh 5 X 10° EOBIE THEAITCD, 24 R
1% Lipofectamine (Gibco BRLYZHYTAY S P-4500rom 7 0E—4 - L7 xF7—FLiR
— AL H Eyli— TK 2 ha— 0¥ (=yillrd—1) | pSG5 12 mdFtz-FI %
FRANIERB A Z L MRN8 AL, 48 BFRIEE S, LRIV ARV THlla%
&, Dual-Luciferase Reporter 1000 Assay System (Promega)& Microlumat LBI6P (EG & G
BERTHOLD) R RV THREAN ST 25— iER LD I A2 N 27 25— CIENERIEL.

I3 BT 25— PiERERE M= EL T, LIR—2EEAEL T,
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3. BE

A, A¥ 7 P-450arom 7 EE—F P Add BLFI~D mdFTZ-Fl OFfES
a. In vitro CTREBLTZ mdFtz-FI1Z>0T

g4 FHFDERIVMB N o vitro BIRRIZLoTRELE mdFtz-Fl oA
RILFAFRTa—T ~DEGRESN T IT v A lLs TR~ EREE 12 (25T,
MS4 (172 Ad4BP BiEV S S IEMER R T ECHITHY, MSAd (273 AdBP 23§ &TER L
Bl¥|TdhH (Morohashi et al, 1992), Add-1, Ad4-2, ERE-like (XE120 BIZRLILI A2
A P450arom FEE—-FPIZ AHENRDSETF —7 2o T AL AFRTo—7 Th
A(E 10 288), B120 A l2L5E, mdFTZ-F1 X MS IZ#E L. SOFROIETR T o—
FhRER T a—T 2T AR EL TR L& I/ 2T T /R AHET S (L—16),
Ff2, mdFTZ-F1 {3 MS4d IZ8E&TDIEMRTERN (L —2 7). ZROHOIENS, ZORE
[t MS4 2L TR R 2L OTHY, mdFTZ-F1 O LM RMELY > AdBP OLO (L
—1, 2, 3) LRARTHHILENTMEEND, mdFTZ-F1 i Adl-1, Adt-2 IZBRMDICES
THZELBLD L RoT (L—-8, 9, 10, 11, 12, 13). mdFTZ-F1 (% ERE-like [Zf5ET

o (L-—2- 14, 15, 16).

b. A SR iR R C VT

ST 23 BRI A A SRR AR R L0 S b e S R L T L T T o
AT REENBICF T M7 a—7 L9 5L, 3208 -Fhfmiiahiz(b-—2-3),
AY DT OE=ZDOEF] Add-1, Ad-2 BT O—T LT 5HE M LEBRRKEMEEIZ 3 o
O RHRN (L —6, 9), ZREO R 50 (FROFER T o—T Lo EERT
TiHET S (L—4, 8, 11) 2, mdFTZ-FI 3RO ALD T r—7 OE LAY
AWML TESLELEEZLNS, 3 2OAXEDIL bokt EizHEH AL FIE

reticulocyte TREMERT mdFtz-FIOfESIZLoTET D/ A FEE L KB R -G 83
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5.

AF A IREREOE BRI Zh DR SRR P Add-1, Ad4-2 ~OF5EIERE
ZMAT R REE 4T, AUT 35, 29, 23, 11 BRRIATO N ERMEHIE S I Add-1L,
Add-2 B RIZHE S THEMDSEET L0, A5G OZMEE PRIz Add-1,
Ad4-2 ~DRESTEENRETFEL RN IEN DS, ThENOEMEP D DNA #ETE
HEARIEL TN I AT bIs, A¥H P-450arom T E—FD TATA EEELEICH

LieZ m—F 2RI N 7T ot ADFREESIIAT, £ O/ IRk iah T
iEEAWTHORETRLIBICHROLE ST U FARR T,

B. mdFtz-FI BIEF BB E(LORRT

mdFtz-F1 ORI O P TRMOZ 37T cDNA LHEREOEWE 2L L0l
ML 72 cRNA Za—7ERT, AZDINER O % BRI 254 I0BAEA 5O total RNA @
mdFtz—Fl BIGFESEDROHEBE RNase 707 ra Tob/THALERELYE 16
Vo, mdFtz-Fl OB F— A7 F7 A B OLOMEERL T, PEERMTHS A

4T 35, 29, 23 BERIATIZIXREAE L, IR AR AEVLVHEBE S RN,

C. A% 71 P-450arom 7 RE—Z|Z% 5 mdFTZ-F1 DRHE

CV-1 fARA~ORFRT 20322 82T mdFTZ-FlI OAX A P-450arom 7oE—#|Z
A HIEM RS RER 17 IR, AFH P450arom SRE—FO FiRISES L
V7= RIEFEoRE LIR—408 LT, mdFtz-Fl B0 57—l ~b7 27
=P b BIEZL S TUR—2EEAEML, 20 RidmdFiz-F1 BHA~A75—0 RO

(LTl TS D Edi s,

D. A% # A450arom 7 EE—FH10 mdFTZ-T1 IEEfEk
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SFEFREED FRETOE—FEMIBANII R —F 05 N b T AT 2 als
EROFEREREIR (Z7T, mdFtz-Fl1 BRADSEENT AT e s ia - XERHET2HO0
Adl EF—7OEAETIOE—FE R ESELLEVF—FERL R e — STl
E(ZHARTE0%IZ o7, Wi 2 20 Add-] TF—T75RESHIHLERTOE—FDLE
D20%IZE TR BIAALT,

WIZ Add TF—ZICEREBALELR =0 2R N AT 20 a BB ET-
oo F9. HI0IRT EHREREH AL Adi-1 &£ Ad4-2 (Add-1 mut, Ad4-2 mut)oOHERE
Fa—=TFERGF LT T v EA%TV, IR SOBER S a—7 12 mdFTZ-F1 534
ROIZFESTEROILERERLZ (E 19), &Iz, Add-1 mut, Ad4-2 mut OEREHALT
PA-450arom T —FIEERINERFOLIR—F 24 ERVVTEREZIT-(E 20). 20
R, Add-1, Addd-2 OFAERERMCERPALILOTH, MAICEREALLLOTE

BILEH LA —#EHOETARGN,
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4. ER

AEFFRIZLY, mdFTZ-F1 OMEER IRV THEERND FTZ-F1 SR THEIL
ATEgEEn, b E | mdFTZ-F1 3 FT7-F1 OLEBIRET D1 ->THS M1 2R
AOIZERML , SMmERMEACH I - 8 T ESAV  MSAd I IS & TERWVWIEMHL Lo,
£z, AY HIFBRMRES LB EEE P ZAZ S P450arom TOE—ZPD Add-
1 & Add-2 IR RAIZESTOEMER B FAFETAILLHALMH -7, Bt
i RN TN T AR TR 3 Ko Fiziin a8 30 HOERKT
IS THRATHS, BLEKBEOR RN reticulocyte THREEHET: mdFtz-Fl
OEEILE>THEL A FERLIKBNE THhAZED B IO FA I P @ mdFTZ-
F1 OfFSIZLDLOTHARMEMNZEZLND. LLigdh, F N TR T oA Ttz
WHL R E DG FRARS THERNKENE OBV LU THRICR DRIV, EBE,
x RhRSIZES RISET AMBP 2RV a7 A TR T oA AT TaHs,
STEA B DT B R S THRKBNEIIRLAE T D>TORW (Honda ef all, 1993), %
BRIz A% AP iR P mdFTZ-F1 AfFFEL ., Add- 1, Add-2 =F—7IZfELD
HIEETEMTHOIZIE mdFTZ-F1 FROFELZTEML, ZORELRASERS LS
Ty BB T AV FORES b HRA— /=L T RRE IO EIMEVIZEDR
MREELEZD,

IR D & R Z 351 T D SRR O M o R e P A BT oA T, AT 1 1B
FIATETIE Add-1 & Add-2 ~DOBRMFEGIENOFEESRLA, £UT 5 Bz Rse
FEROYEHEIIZITRERICHEELTOA, SRR A>TV D 80T 11 RefarTit A~
450arom EEEMITIFEACRIBENRV —F | Add-1, Add-2 ~DOREETFERID
Bz B ThEEREEND, ZhETOMENLAET 11 BRATOAZ h Il T
VLA R RS LB ORI L C, A AOIRAERFNL T THD 1Ta, 208 -

dihydroxy-4-pregnen-3-one BEREENAIENRDI TS, LizdoT, 4L EETHEA
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Fi¢ mdFTZ-F1 THBETHE, mdFTZ-F1 1 17, 20 8 -dihydroxy-4-pregnen-3-one
OAEFRIZE 5L TWAHREMEDE 264, FRIZAIFEE 17 a -hydroxyprogesterone % 17,
20 B ~dihydroxy-4-pregnen-3-one [ZEEEHAT o/ F{CBIBEFRE THD 203 -A7aA(F
BRI AR K HRE R OETHE ~OR SRR 2D,

mdFtz-F1 BT EEEYRIIAT AONEABEIZENTIFZ A/ B LIZIERLCHE
BARLE, HHETETHAENREFORRCMG T 5L TETOETE T B B0
RERRVIFOBEFLRLAY - TEET LV ILOEBLEMAEATHHILBD
N5, WILEOIRE 28115 P450arom OEETRTGOTFRIZEWVT, Wi R LEs
(FSH)O BB S A L TR P 0 /2 450arom EFEHRIT ERL, BERRRL
L (LH) ORBGZIEEL TRMIZIML 15280 in vivo (Hickey et al, 1988) BLUF in
vitro (Fitzpatrick et af, 1997) OFEBOFRELTHESN TS, ThHDHMReball,
LH H—2 05y MOBHAEHIE T D AdIBP/SF-1 234 — IR = THEL TV A,
EIERMLUIZIIETIL, DNA £F—T7~OFSiIEEOR, V=24 7y MIlo Tl
~ife g BRI LH =R oI TV S(Carlone et al, 1997), ER P
450arom O HET 0 —F(EPRTOETILFHFROALTOE—-FIILD cAMP {KFAER
BELERIZE T AMBP/SF-1 RBELTHY, @EMN cAMP O EFH(Zf#-T
Ad4BP/SF-1 B FEOERRL ERTAL0IZEA#EZN TS Michael ef al, 1995),
Ad4BP/SF-1 A% FA-450arom #{=F OETHER MM 5L T 574, Ad4BP/SF-
| #a—F+ 5B TFOEBETRELZTIGEEEFLRETILLEETHLLEALND,

CV-1 Ml ~ODrF A7 =0 ia EBROFKR mdFTZ-F1 [ZHRRT T FA450arom 70
F—FEEME T AR CERLLR ol T, YRETBE—4 Add EF—7%
FEHET AN ERLRALL T oo — 22 AV AEZRIZLY, mdFTZ-F1 1285 &~
150arom FRE—ZOEREIZIZ 20 Add EF—7HFEETHLIED B, 29

H5 A EF—T7ODIBELEN—DIIEREBALIET T, 7o®— 2 OEEIISEIC
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ETL ZOZEE Add EF OB Z2FETHEIZED mdFTZ-F1 [2L57 0E—

FIEECIZBWTHHATHDLI L TIEL THWD,
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3

HHE F AP ER I C B TET R R T AL RA BRI AR ERR S

RO PRI REME R Z Lo TRLEEARIL THDHLF AL, AW T, A DO K

BRBIZEBTSMBIATO Ad450arom B{ETOFIEFF RS O P T orphan

nuclear receptor 3RS TAAMMEM AR A0 —EO ERE1T o, LLTFIZAIET

Bohi-RREELDD,

l.

A% 71 DRI I85 T total RNA {29V T RT-PCR 247524125 T orphan
nuclear receptor M EBF|E /o —=r 2 Ui, RNase 77 2iarTutAT
JRiERRI BT DRIBA W LIS RXR, AdIBP/SF-1, COUP-TF (ZHH[EEEF
SLOBREBLTWSILPHEHTHRSL, FhfholiFESRIZETTH#E
FIEEEDROEBERBLILLIA, AMBP/SF-1 (ZHEEEZEOLON £~
450arom L EESROEB LBV —E AT bbbz,

O ERFIE T 0— T LU TAY HIRIRIR D cDNA F47FUL0 FTZ-F1 #5
SRZAMIFTZ-F)E=2—F 15 2,168 MEOCRED DNA Zru—=F L1,
mdFTZ-F1 —&igEISEERO FTZ-FI L@ RS ERL. mdFtz-F1 815 TR
EESHO MBS RO ENS, mdFTZ-F1 [ZA¥ D 2BV T FTZ-F1 #{=7HEO
FTh AABP/SF-1 tROBEEEH T H RS hi:,

A A AGBRRIZ BT HmdFiz-Fl OBR{ETETEEMROMERE A-450arom #{x
FEEEEDROEBLR VB mLiz, ZOMERIE mdFTZ-F1 A A-450arom @
REWEIZR G5 LT HLOTHD,

TN T T o AZL-T mdFTZ-F1 {3 Ad4BP/SF-1 &£E]L DNA SEEEFIZRREL
ABHE, AF G P-450arom MG 7 0T —F il $ ¢ orphan nuclear receptor #5 & E
F—7EBbNAZ>OEERF(AM-1, AM-DZHERBICHS TEDZLYHH

iz, Tz, A O IRERAn SRR PICERID Adl-1 & AdI-2 DR RBICRS
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TAFEER O R FAFETLHIEN Gh-T,

5. CV-1 flA~Dh70 A7 2fa EBOERNL, mdFTZ-F1 [GiBRPTAZ S ~
450arom 7T —FETEELT ORELZ T T5ILM o, T, R ET T4
RERENT 0TS O ERIZLY, mdFTZ-F1 IZL2AX A P-450arom 70 €

—ZOTEMEIZIE Add-1 & Add-2 OFELSLEHTHOHZ NIRRT,

LA EDFERD S, mdFTZ-F1 H3AF 4 IR AGE R B\ U iR i ifla T ~-450arom
#HEF OIS ROLEERG M5 RS NS, A RO R IZII K
(BRIEFERK) BIROFEMARMIMEI B -7 A 450arom BETIREHEEHOBMRIZ BT D
FTZ-Fl OGO REMABRLMILbOLL THTH TOLOTHL,

F-450arom LB HENOHEMIZ SV T, W{E T &, F/LE IR ERLHRMA cAMP fiE
RTFEHE, M R E OBA O RDZEN TS, EFD F-460arom BIETFTIEE
MR T eSS ST OB /YN EBAFEL, TOEBIRICEST
P-450arom OFEFFROBRMEALShAZeMnmMEN TS, AFH P450arom O
EFIEEMILEOLOIZERT/NEL, 2O RE - —ELNFELLV LD
Hinkle-TWA (Tanaka ef al, 1995), A% P-450arom {500 BRI LHFLED
P-450arom DEBRBEXOTabIA 7 THHIENZ LN, MEBHI BT D5 E0H
Iz P-450arom OBGF REGAEMEOFT LT TN REAX D P-450arom B4R
fie -5 LA MRS N D(Simpson et al., 1997),

o, AY LI R AR AR S B AR BE CEDEBREL TEOE(ED
BRIZB AR EVIGEREDNAMIN T FAREROERAREIT OV THBRE
WT—SERET LA MFING,

FEHREOSHORBEL T, mdFTZ-F1 QU BH{EAREILLAHEROEMERLD T
HZ&, P450arom BEFRBICBOTRIENICMUETRFERETLIE WhYEH=
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2y 4 —OEELED A450arom @5 T RBWEE | BULEBEHLMTLHILRY
AEZ LA, AMBP/SF-1 OBz T, chETCFO—RIESEPIy 0
Vo BHEBE BRI LAY BB A FE T DI RIBMIRMN TO FSH ZIGELREY
BE{E 3G S TV B(Carlone et al, 1997), /2, AdBP/SF-1 LB ZEMIZB<ETEF
LLT CREB, WT-1, Dax-172XA@&EXh T\ 4(Carlone ef al, 1997; Nachtigal et al.,
1998 ). ZMETHBEFETEMROEBELRILIZ, 777 AL B IZEPLTHEEZE
BHTEFH, o orphan nuclear receptor A% A-450arom EEHEN B S ARENLT
ETER, EEE, RFFEIC B TR M/ EE TN AR %A £ D orphan nuclear
receptor P TIE, COUP-TF, RXR, PPAR 8 & PPAR v niZREtT DL KB R D~ — T4
AAGGTCA) (Mangelsdorf et al, 1995)A3AFH P-450arom 7TRE—FPIZFET D,
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ARAGACACCACCACAAAAATCAAAATGTGAAGACGTTAACATTGACATTTACTGARACTA
AACAATTAAAATGTTGACACGTGTGTACATGTTTGGGTGACAGTAAGTGTTCTTGTGTCC
ACTGAACCTTAACTAATGAARAAGTTGAAAATGTGTTAGATTAATTTTCCTTCAACCTTT
TGCTAATGTARATGCAAACAGTGCATCACTCCACAGTCACTARATGAAAACATAACCTGA
TCATATAGATCAGGTTATGTTTTCTGTAATACTGTCCAGAGACCATCTTTTTTACCAACT
TCAGTCTCAATGTCATTTATGTATGTATATGTATGGTGATCAGCCTGAACAGTTACAACA
CACAGAAACCTACTGTACAACGAGARAGCCTCTGTTTGTCTACACTAAGCAARAGTCTGS
TTATGGTGGTTTCACGGTAAAGGTTTAGGTCAGTTTTAAGGCATTAAGAAGTTTATGATT
ATAATTATGTTCTACATTATCTATATCTTGCCTCCTGCTTTTTCAGGATTGCARGGCAGC
TTGTATTTGAAGAGAAATCCAATCTGGAACAGARAGAACATGCAGTATCTTTTAGATAGA
TCTTTGAATGGGCTTTTTTTTTTACCAGGAAAC TGCAGATCTGCCTTTCATATAAATTCT
AAAAAGCTCAAAATAAAAAAATCTGTGAAAAATATCTTAGCATGCTAACCTCCAGCACCA
AGTCGAAGCATTTTCAAAGATTAGAGAACTTTTTTCCTTGAGTTTTTCCAAACAACAATG
TCAAATTTTACAAGATGAGGCTGCAGTTGTAGCTGATAC TCCCGTCATCCCATGGCCCTG
CTGTTAGGTGCAGGATATCCGACCAGGCTTTTTTGATGTTCAAAGAAAGAAGACTGCAAC
CTGTTACCCAACTGTCAAACAARACCCCAGATCAACCTACCCCCACCCGCCTGTETCCTG
 Ad4-1 Add-2
TTCATTCAAGGLGATAGGCAAGAACTCAACCCTEC AAGGTC ITCAGTGTATTGTTTACCC
ERE-like

TTTCCTTACTATGTTGTGECT TG TGTATTACCC IBAC L IGGC T TEIGACEAGCTCCGACT

TATA +1
GGMEAAGAGMGCGAGGAAGCTTCCEEEﬂTGChCACATCAGGTTGGAGCAGCTG

TGCTCATTGTTGC TTGCATCCTTCTTTCTGATGGATCTGATCCCTGC TTGTGATCGGACA
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Fragment A KRTVRKDLSYTCRDNKECLVDKRQRNR
mouse RXRa + =« + « + « » Pvie 2 » v noe DesTeeernes

Fragment B KRTVONNKRYTCAENQECKIDKTQRER
mouse Ad4BP/SF1 « + « « « « & He o sTosSeSesoaosnssa

Fragment DRRTIRLKLVYDHCDLHCRIHKKSRNK
human PPAH? ..........................

FragmentE KRSVRRNLSYTCRSNRECQIDQHHRNQ
humanCOUP-TF « « « « » » « « TeoooDe s NePoooosoon

FragmentG RRSIQONIQYKKCLEKNDSCPIMRVNRNRCQQ
mouse Heu.erbﬁ ................ EN+Se s «Me v oo
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120- P-450arom
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[X6: mdFtz-FI cDNA DEIFIEERF L, THRSNST L/ BRLF,

Region I, Region 11, Region Ill, AF-2 Ofi &% F# TR,



GCCCGTTCCGECTCCAGACCAGCOCOGC TG CAGACCG O T TAT OO CAAC T CTTATC TOCGC TC TG G CAGCAGCGCA TGCGAGEC TECAGCAALGLG
AGCAGTAARTCCAGGC TCATATCAGAC T GCCTCCACTGACAGGC TGUTGOGCARATE TTGGGAGACAAACC TCACG S CO THACTTTCAACCTGATGGAGT
M L 6 0D KA HG V T L K VvV H E Y

ACACGTATGATGRAGAC T TEGARGAG TG TG TGS T TG CG G TRAC ARG TG TCGGGTTACCAC TACG SCCTOCTOACC TECGAGRGC TGO AAGGECTT
T'I'DEDLEEL;EE‘VCGDEVEGYE_YHI.LICE&CKG!‘

CTTCAMGAGGACGETECACAACAMRCARGAGE TACACG TGOGCTEAGAMC CACCAG TGCAAAA TAGACANSACACACGRCCARGCGATGCCC I TTTTGOOGE

F K R T V. O N N KR Y T C A& E N E &K I o K 8 p & R C P.F & R
Hogionl

TTCCAGAAGTETCTCAACGTTGGCATGCOATTAGAAGCEE TECOCGCAGATCGCATGCG TGEOEGGAG T AATARATTTGGCCCAATGTACRAGAGAGAA

t‘g.‘(El..}«lh'Eﬂ”ﬂkEA?RADFI‘IREGRNKFGPH‘IxRUR
-F1 Box

GOGCCTTGAAGCAGCAGARGARGEC TTTOATACGATCCARCGGG T TCARGC TOGAGAGCACGGCTCTG L OG TCAGCCTOCCCACTGLAGACTGACTACAG
A.LIEIQDEHA.LIRSHGI-‘ELEST&LI‘SASFL{}'J'IJ‘IS

CTTCAC TOGCACCCTGCACACGCTGCCCACCAT TTCCAAAAGTC TGC TTCCT TCCACCACAAGCTC TG TCACCCCTACAG ACTADGARGC CARCCTATAT
r T & T L HTLZPT I 5 K S5 L L P S TTSSEVYTPTDY E AMHNL Y

GLACCTACATCCC TOGG AT GEC A TG CAG T TCACG TGO C T TCAACCOGCAG TACCAG T ACACGG L TTTOCCAGCAGGOCAATC ARAGCCGAG TGLD
G P T 8L G HAMOQSHY P LKFEPPOQYOQOYTAFE ESRAULIERESMRETCEP

CTGACTACACCAGC TCCCCCGAGTCCCTGAC TGCATACCOGTACCCAGA TG TG TATCOG TUGLCCTCA CGCAGCCCCCCAGCCTGCCTCCGCTOOTGET
b¥Yy T & 5§ P E S LT GIY P Y PDVEYPS5S5 A S PEFEQEFSELPPLWVL

GEAGCTGT TACGLTGOGACCCCGACGAGC TEG TG TGCAGAACAAGAT TG T TGCTCATT TG CAGCAGGAGCAGAGCAACAGOGCEC GG TGRACAAGCCG
E L L R C D P D EL V ¥ O NIEKETILII VA HRLOOQEOQS NRIGRLIDHE P

AGCACCT TCAGCC TCATG TGCOGCA TG CAGACCAGACC T TO T TC TOCATCGTGGAG TGO TOGGAG T TGCATTTT I TTCAAGGAGE TAAGGETGGEEE

STF S LM RN AL I L gl oy LW A B SO L HKELRYVGO
eglon

AT ARATCRRGCTGC T TCA TAAC TG GG T IO AR T IC TG G T T TOGATCATAT T I TCACACAAGTCTAGC ACGGAAA S GRAGACAGCATCC TGO TGET
M K L L HNCWGS ELILWYLDUHILFEROQYQHGKEUDS S I L L V

GACCGGOCAGGAGG T A G IE TCATCCA T e TATC T ARG GAGAGGC CACCC TG TGCAGTCTGG TCCARAGAGGTCAGGAGC TGGCACCARGGT TGAGS
TGQE\"DLESILSOGEATLCSLVQHGQEL.I...&HIEP.

GOGCTGCAGG T TEACCGCAGAGAGATCGCCTGTCEGAAGT TCCTTICTACTGT TCARCCCCAA TG TAARGCTGCTGGAGARCCAGCCCTTCGTGGAGGGTG
HLQVQRREl.ﬂc_kl‘:?LLL}'NPN.‘J’KLLENQ.’LF‘JHGH’
egion Il !
TCCAGGAGCAGGTERACGECECTCTGC TEEAGTACACCC TCACCACG TACCT TEAG T TCCAGGAGAAR TTCAGCCAGC TGETEGTGCG GO TGO TEAGET
CEQ VY MG ALLEYT T LELTTITPQEQQEIEKS® S ELVYERLPEEL

GoGCTCCCTCAGCACGCAGGC TGAGGAC TACC TG TG TACATSCATCTGAG TGGACAGH TGCCC TGCAATAATC TGCTCATOGAGATGCTGCACGCTAMG

RS L STQgARET DY L CVYHHLSGEWVECHS DN L L 1 EMLHATEK
l AF-2 I

AGAGCG TG OG TETGAGGGACACACARAGAG TTGTOG TCATG TG T TG T TTEE 1 CAGAATGAC TG TG TECAARAGATGGARAACTC TTAGA T TGACAGSTTT
R A C ¥V *

AR TG GA T T O T T AT TG G T T I TG T T I e G IO A G T A AR AA T T T T T TAGAG T T TGAA TATAARAGARAGATAATTTTAATAT TTGGACT
GETACTGT T T T CATATC. TG CAAAGC TAC T T TAA TG TEACC TT TATARAC TG GAT T I TC TACCOGATT T TCARACG TC TAAR TT TAGATTTOGGGG TGRA
GITGTT TG TG T I T T T I TR TARA T A TG T T T AA T TG TCAT TACAR TCC AT TCC TCCGAGC TG CARATCACT TARAATTECAGGARAGAGACTCC
ACCTTAGCCARATGCTACCARGTCAG TCAMATC TG TG CCCAGT TACCCAGTCCCATGT TACCTGCTT G TTTTGARATTTTCTCAGE TRTTTCTTTATS
COACTGTCACAGGACTT TETAAAAAATARAATCCAGTG TAAAC TAAAAAAAAAAAARRRAARA

Kb
16

ElL (]

49

a2

kL

116

149

Lt
182

Bkl

216

249

HLEY
g2

(A1)
ilé

1200
340

130Ky
32

LRI
416

15001
449

1600
452



[ 7:mdFTZ-F1 &BE%n FTZ-F1 7/f&hl50> CLUSTAL W {ZX2%H

[EIfR AT OFE T



]
]

WEASLODTGDFOQEF LEMGLTA | ASAPGSETAHSPEFEEQLAEXAAGLPODRHARP IPARSERL &0

IFFIA

IR

G
i | FH- |
L=t R 1
Tharan ETF
phacken GF-1
o SF-1
benata AcA@P
L

maFTE-Fi

e
szsxafagxan R8T Elsews B HREREAEZZzn RIABRERAARRE
toddodaBd g coooooGoooea ] ww a00Q0Q0QuwEE TooooCoR oo
e IEE R E X E T & BX Tx ] R R R [~
ITIEXIITIIIZIZ CEECCCECCETE@Tm == - = L]
ErEEFEFEEF>F EEE R =2 == LA GahGEOO " ER R B
CO0ODCO000 3 LEE R £ &K E &N T 3 == LR ER TR TUR TR T T FIIFTIIFTIIIT
WA e s e W W W == - [-N-F-F-F-4-§-4TY-] 5 cCoQooooRooo0
Bl i o o o d = LR m B B G e e B e G B i CE-N-N-N-N-N-0-0-N-N
Exwx ey lrevedewwEEER am m I w - - -
[-R-N-N-R-N-N-F-N-F-1 FIFTFIIIIIIS EEgRn RO E0- - AF A L3 A LT L B T?TUUUY&UYH
LR -R-R-R - SpoocuUdaaa be———@— oAk ER-N-N-N P =@ w000
w o = Wk Lo mr T
= I T - ] RS R R R g R R e o4 oe s b osp R b ol
& ol ol oooooDoOrae #AaALGG 'DOD® - w Q
o VUL Do FaEkFEFEFBOILLF Lo I ) - -
= WM W W MW M MMM Sonanaadaand = =
w Co00ECOoOD0 dr==FF3>aoke = =
w Ao T LrpmAaCdaaan E W
=1 EESEESEEEEERE B0 IO 000w»»n Y &
=] Do oooR <3 >
w FEEEE®FLLL il -]
o BAAcd AR RBR B 2000 0na X &
= UL L L DB D o I T BT S S -1
L] - -4 fs-r0druvacaan
* WOMOM MWW W MW T N EF S
EEEEESEEETE L & S0
oo eR oD W M W
= b e B e [P R G R Y
W W W W W W M W W W MWW OW W W W W W coooooWw - - - AEOO0DD0 mEw
ococoOoCOoDooBED = mTEEHHHHHH
M [ ]
olooooxuwuu zx
= = 3 FFonood
== AEREaTeses
L1 1 I & § BUE - (AT A RN
vzz.ozzz. .. “a SR Tvres
(=1 - T TR T oA = = Cod S Sl Umaa >
Pae ~@@ @ ¢ 0 = FZIIIFIIonoa-
S FF -FAW oo RO UDR a0 sa=== =000
EFXx OO0« i i = Col o T =] W GN N B B B X R AD
EN-N - BN - ¥ - B rrrrrrrrrrr looo R N SN - B
- ErETEZZETIITC w®
P W P W OW W WM M MM W MW =
CIN N - B - N - - B L] TEITITTOIIETITI LI
FEE EEXZXE o0 i ZTEZEZEEZEXEIITX -
o P L oo000000000 oo
EErEZED o P EEEEIEIEEEE CCCXCCOCEEEEE
CNC ¥R 5 F S R T W M WM W M
E R T I EEETEEEEEET R TMTTTTTAAA
00 @@l o0 L a0 M M M M E W EETIFIZTTIIETTS e s
Ll B R T R e e B b b b b pELtrREREEERR co0o000a8a v v
s o = oo o s o4 4w | PRy VISR A TR T R TR TR TR T KGEBEGBGHQBB
TR R T T S AR GE 0O 0D Do o] O bk ie e Rk
B T S I i c* Ry R e I « || NV R R
EE.E!!....W UL LRULulvlzzETTTTTTTR
R R e — "3:"51335—+“HRHHHRHHHH TrEErFrrOoug
FEOE MW ..u_!EEEIEEEEEEqcﬂﬂﬂﬂﬂﬂﬁﬁﬂﬂﬂ L T =
.FP.P#?....H ttttt:tccfhn (-0~ N--N-RCRLC NN - - E BB PR
fdd rddd i = e e EEEEETECEE >
= F Y T F P P S FEEREFEREEE LY =
CRCTC RS R B I e e e e e | B CAIIIIIIwAA ZTACULA AT L LA
T o AR o SEERESRERRAR EEEsEaREEEaE Eﬁﬁﬂmmmﬂﬂﬂ" MMHNHWWH“HH HmMﬂmHmWﬂﬁH
== - = == o= - oo - EE IR S i - ] LR R R
TR Iz % $r - & ii.5:d TR by <3
z _ Eigag g _ 3f8E8g3 ¢ GEEsLy ¢ LEiag :  BErmg3 ¢ EEgai}
wummw»wmn = zuumm m 2= uumwM Wmm = mummmnmw- = :mmWw m 5 zmmwm nu g =
A
BUEEEE mmmm manwmw mmm BEER m wmmm Mmﬁﬂ¢mwmmmn BELS mw mmn mﬁmm¢mmmmmm



EsREEIRREER

LR LR

FIEJLEGOYDAS

TTTTTlTILLB

iﬂﬂ.

=
w
-
Twao Foowd
[EEEE WM W
T
IEE
D D B e e D o o o luﬂnunnlsii

e T
voooofEloww
cosoowooon
cooooooo
[ g e
3= 3= Jm Je Je e e O

20000000

=[]

Fiixxxa0
ERE RN R
cooooopoD
EEXEET

s NCWEELLVYI|FIDHW

HEVHEZIROCE

e T . B

g Aﬂmwmm r  Bdpaid
PEIIET Nex® wwq-
piEEiest THHIHE



8 : mdFTZ-F1 &BEEN FTZ-F1 O AL O R Lk



DNA Binding Ligand Binding and activation
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mdFTZ-F1

zebrafish FTZ-F1

Xenopus FF1rA

8

Xenopus FF1rB

chicken LRH-1 501 a.a.

UL
o
I,

mouse LRH-1 560 a.a.

8
L2
|

chicken SF-1 100 o1/ |

mouse SF-1 100 | % w6200

bovine Ad4BP 100 | i 161 aa.
rainbow trout FTZ-F1 100 21 | = 447 aa.

100 amino acids



K9: mdFTZ-F1 &BEH FTZ2-F1 o T7I/7BEELH EIZ
neighbor=joining {EIC L TER LU= F Rscll, TohTv—7k
LT, A DR e L7207 /BRI A Az, #risr

— ATy T EZTRT,



24

—{94

mouse LERH-1

chicken LRH-1
62
Xenopus FF1rA

ag 93
Xenopus FFirB

zebrafish FF1A

mouse SF-1
g2

rat Ad4BP
100

bovine Ad4BP

— chicken SF-1

mdFTZ-F1

Drosophila FTZ-F1

100
— cilkworm FTZ-F1

rainbow trout FTZ-F1

(( medaka
) daka ER
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5'-GTGCAT CEREEEREEC TGATAG-3"
MS4 26T EGACTATCG-5"

3'—ECGTATL1ﬁ;ﬁﬁ?

,5g¢.CTGETAG"3'
MS4d SRGTGACTATCG-5"
IEEETAGGCAR-3
Ad4-1 L ATCCGTTG-5"
5'-GACCCTER BT CAGTGT-3"
Ad4-2 3" -TGGGAER WAGTCACAG-5"'
. ~GTACCC GCT GCTC- 3'
ERE-like 3 1 —ATGGl TCGAGG-5

5 *CCTGT TCH_AGGCMGMCTCMC—B h
Ad4-1 mut -GACARAGT TCCGTTCTTGAGTTGGG-5"'

51 HCCHCEGTGTATTGTTTAC—E, :
Ad4-2 mut 5, o GTCACATARCAAATGGG-5"
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ML 72 MS4, MS4d, Add-1, Ad4-2, LT ERE-like D& m
— 7T AR ROERES N T T v Lo TREILTZ,
AT N TRT oA DER KT,

B.Ad4-1, Ad4-2, ERE-like @ P-450arom & —% |- CO{ B
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Ad4BP @ md FTZ-F1 reticulocyte
MS4 é g MS4 % Add-1  Add-2 ERE-lke Probe
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3 3--33-23-38¢8s
1 2 3 4 E 68 g

Ad4-1 Ad4-2 ERE-like
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Hours before the onset of light

-35 -29 -23 -11 -5 Nuclear extract

Ad4-1 Ad4-2 Ad4-1 Ad4-2 Ad4-1 Add4-2 Ad4-1 Ad4-2 Add-1 Ad4-2 probe
;+ . SRR SR8, R LS IR R, R + X 50 cold competitor

=

»




X115 : BATZRE O 45 EE P2 3h B A4 1 BRI N #0458 S -2 4 H ik
IZ2WT, P450arom @17 0E—40 TATA IrfEZ2L L2l

Ta—FEERLITIN TN oA DFR,



Hours before the onset of light

35 29 23 -11 -5 Nuclear extract
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Ad4-1  Ad4-2 AG4-1  Ad4-2  ,5ne
mut mut

- 4+ = 4+ - 4+ - + x 50 cold competitor
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relative luciferase activity
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In nonmammalian vertebrates, cstradiﬂl-l?ﬁ, a major estrogen in all vertebrates, is
responsible for the enormous growth of ococytes, vitellogenesis. The cytochrome P-450
aromatase (P-450arom) is an important steroidogenic enzyme which converts testosterone to
estradiol-17p. In contrast to well-known physiological functions of estradiol-17, very little
is known about the molecular mechanisms of P-450arom activation in ovarian follicles
during oocyte growth.

The medaka, Oryzias latipes, under the conditions of 26°C, 14 hours light and 10
hours dark, usually spawn within | hour of the onset of light for several consecutive days.
The majority of vitellogenesis and meiotic maturation of individual oocytes occurs within
48 hours; germinal vesicle breakdown and ovulation being completed at 6 and 1 hour before
spawning, respectively. Thus, medaka follicles provide an excellent model for
understanding the hormonal regulation of follicular growth and maturation. Previous studies
in our laboratory involving incubations of isolated medaka ovarian follicles with
gonadotropins, forskolin and dbcAMP which are known to raise the cellular level of cAMP,
and/or actinomycin D suggest that P-450arom activity is transcriptionally regulated. The
aim of this study is to elucidate the regulatory mechanism of time-specific P-450arom
transcription responsible for estradil-17 production by medaka ovarian follicles during
active vitellogenesis.

Promoter analysis of the medaka P-450arom gene identified putative orphan nuclear
receptor binding sites (Ad4-1, Ad4-2). To clone orphan nuclear receptors from medaka
ovarian follicle, RT-PCR was performed using degencrate primers designed against highly

conserved amino acid sequences in the DNA binding region of orphan nuclear receptors.



Seven distinet fragments encoding putative RXR, Ad4BP/SF-1, TAKI1, PPAR«, PPARY,
COUP-TF and Rev-erb were amplified. RNA protection assays using cRNA probes
prepared against these seven fragments were used to investigate the expression profile of
each fragment in medaka ovarian follicles during various stages of cogenesis; total RNAs
from follicles collected at 35, 29, 23, 11 and 5 hours before the onset of light as well as the
previtellogenic stage were used. The results showed that only the Ad4BP/SF-1 homologue
gave a clear expression profile which correlated well with P-450arom expression.

Based upon these data, an attempt was made to clone a full length cDNA enconding
the Ad4BP/SF-1 homologue by library screening and 5° RACE. The 1,458 bp open reading
frame of this cDNA is predicted to encode a 486 amino acid polypeptide. Sequence analysis
showed high homology of this cDNA clone to Ad4BP/sf-1 and Fiz-F s from various species.
The DNA binding region, FTZ-F1 box, and AF-2 domain showed almost 100% homology
with Ad4BP/SF-1 and LRH-1/FTF. Therefore, we designated the medaka clone as medaka
Fiz-F1 cDNA (mdFiz-F1).

There are two groups of FTZ-F1 family proteins. One, the Ad4BP/SF-1 group, is
mainly expressed in steroidogenic tissues. The other is the LRH-1/FTF group which is
expressed in liver. Despite a close similarity of the primary structure of mdFTZ-FI to that of
either FTZ-F1 group, tissue distribution analysis indicating that mdFiz-F1 transcripts are
highly expressed in ovary and testis with weak signals in brain, spleen and kidney, suggest
that mdFTZ-F1 functions similar to Ad4BP/SF].

To investigate whether mdFTZ-F1 can specifically bind to putative orphan nuclear
receptor binding sites of P-450arom gene, gel shift assays were performed. mdFTZ-F1
translated in reticulocyte lysate bound the Ad4-1 and Ad4-2 sites. The band disappeared in
the presence of 50 times excess cold competitor, demonstrating the ability of mdFTZ-F1 to
specifically bind to the Ad4-1 and Ad4-2 sites on the P-450arom promoter.

A series of transfection experiments were performed to investigate the mdFTZ-F1
function the P-450arom promoter in living cells. In these experiments, P-450arom
promoter-reporter constructs having the P-450arom promoter region upstream of firefly
luciferase and an mdFiz-F1 expression vector which is driven by the SV40 promoter in CV-
I mammalian cells were used. Luciferase activity increased when the mdFiz-F1 expression
vector were co-transfected. I also prepared deletion reporter constructs to identify the

essential region for the transcriptional activation by mdFTZ-F1. Luciferase activity dropped



when the Ad4-1 and Ad4-2 sites were deleted. To further investigate the importance of the
Ad4-1 and Ad4-2 sites, these sites were mutated such that mdFTZ-F1 could not bind to
them. Single or double mutation of the Ad4-1 and Ad4-2 sites caused decreased reporter
activity. These results suggest that the P-450arom promoter can be positively regulated by
specific binding of mdFTZ-F1 to the Ad4-1 and Ad4-2 sites.

The expression profile of mdFiz-FI transcripts during cogenesis was analyzed by
RNase protection assay. The expression profile of mdFiz-F1 correlated with the P-450arom
expression profile which also supports the hypothesis that mdFTZ-FI may regulate P-
450arom.

To investigate whether there is specific binding activity to the Ad4-1 and Ad4-2 in
medaka ovarian follicles, gel shift assays using nuclear extracts prepared from medaka
ovarian follicles at the time (23 hours before the onset of light) when the transcript level of
mdFiz-F1 peaks were performed. Three bands appeared when the nuclear extracts were
incubated with the radio-labeled Ad4-1 or Ad4-2. One of these bands appeared at the same
position as the band which appeared when reticulocyte-expressed mdFiz-F1 was incubated
with Ad4-1 or Ad4-2. These three bands disappeared simultaneously in the presence of 50
times excess of cold competitor. When a nuclear extract from medaka ovarian follicles at the
time of oocyte maturation was incubated with the radio-labeled Ad4-1 or Ad4-2, no specific
band appeared. These results suggest that there is specific binding activity to the Ad4-1 and
Ad4-2 in vivo at the time of vitellogenesis. Furthermore, this binding activity disappears
concomitant with oocyte maturation.

In summary, the results of this study suggest a potential role of mdFTZ-F1 on the
time-specific transcriptional regulation of P-450arom in medaka ovarian follicles. This is
the first investigation with respect to the transcriptional regulation of P-450arom in ovarian
follicles during oogenesis. Further study of other transcription factors which synergistically
act with mdFTZ-F1 or modifications of mdFTZ-F1 such as phosphorylation will reveal the
molecular detail of the intracellular signaling pathways which regulate P-450arom

transcription in response to gonadotropin.



