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B S LRH-1 EE /5 BERIE

JE KL, A A A, IR B, FE AR

(R BEAIFEBE R HME TS Al R A S AL & RIS R AR A BRI 6 =E, VT305 JoB) 214081)

WE: JFZIAZE LI (Liver receptor homolog-1, LRH-1) EAXZARG R Frz-F1 Hh— MR, B T HAEMZL2E IR
PR IR A A E O SIS [ 5 i IR e 4 — e AOVE R . ASBE9E08 FH RT-PCR \RACE %43 B3 3 1 B 301 (Pelteobagrus
Sfulvidraco) BRI FEDR (LRH-1) VA B — A TCHEPER LRH-1' ¢DNA, LRH-1 ¢DNA 4211 945 bp, fd 3% 5 JEBIFIX 207
bp, 3" JEEHIEIX 238 bp, JFHLHIEEHE 1 500 bp, 4ifith 50050, EFAYEE /3154 57.19 kDo LRH-I' 42K 1 663 bp,5'
FIIFX 283 bp, 3" AEEHIFIX 330 bp, FFRLIEAHE 1 050 bp, Fifith 350 F LML, HEST I 143714 39.7 kD, 5 LRH-1 /L,
LRH-1" 8/ AFAE T K] 57 3 (14 B 18 45 1 R 3 i b 2 S TR VR T AF-2 38 7% . R[] 340 LRH-1 2 5E 2 7 41 LU W 4 SR 3%
A, # 3i £0 LRH-1 FEAB Zh 40 LRH-1 R A 79% ~ 85% , FH A Sl i) 24 i s A B IR - (SF-1) AL 4 59% ~ 66%
REREW BN, Fiz-F153 WP RS, — G2 SF-15 55— 3 U 2443 3¢, 43 A & Ho b sh ) () SF-1 R 2h 4
1Y LRH-1, 76 LRH-1 73 32 tP 4028 LRH-1 30— /N2 L) Bractin R PIRR 0 5 6 920 78 B RT-PCR 25 52 Wi, LRH-1TEME |
e I B ERR AT 3k, AR 0 2 5 5 oAy o e, O #61.5 2H R 3k i 28 L e v, JEC v PP A AR R 22 0
(P<0.05); FEGRSIAIF] & B B B, 1Z 5 PR 1 ekttt AR IR], TIOR3k et fe e, WA 85t 2 1 VI (P<0.05), V31 S G
T I VAITVEY (P<0.05); 15 R AL S AR ORI (LRH-A) 12 h /&, LRH-1 TERG )5 5] 84k, 7E AT

A B e B ] S 0 o, IR DA R BT R [P KB, 2009, 16 (5): 649-659]

KRR B AW RELT ; SE  RT-PCR; Fib

FES 25 91 SCERARIRED: A

Fiz-F1 & TA%Z AR R , G S 0
RIS TE B B2 43 E) 356 R (Frz) %% 5% PR 1) [] R S5 B
£ (Homeobox) "', MUEHAETIMZFAER, Frz—F1
FEPR SR 2 AN SR o — A~ A A A B R
FEH (SF-1) o FR B LR 425 4 8 P 3L (Adrenal 4
binding protein, Ad4BP), — M & HF3Z ARSI 5k
(Liver receptor homolog-1, LRH-1)**,

LRH-17E & & B [ P 2 [ 32 4 AR R 2 2485
St N2 P A B R AR . A AR
FLZE, LRH-11 3 ik 3 22 5 FRAE N I 2 2 5 19 41
S JFE R BRI S5 AR A AR A S A% 2
& (Nuclear receptor, NR) B T FLsh W 3

WS EHEA: 2008-06-17; f&1T BHA: 2009-05-08.

XERS: 1005-8737-(2009) 05-0649-11

B SERFSEh & IR, LRH-17E 5P §5 55 3236, W R &
LRH-12:5 1 G 5245 [ B A Jip) R 42, gL
KRR, LRH-1 133K R RTE4 & B B op
55174 08 YR 240 LR A A48 L, T 2 A B P 1
(Steroidogenic factor-1, SF-1) B&PK 3= A R4 it A fa)
JRANAR Bk AR P FR R A, ZE B R A
J s #is " LRH-1E WA 2655 W 1 32175
S {H SF-11E I 3R 391 18] 1) 22 3k 0k A LRH-11E
U1 B B B SRR, B R AR O M AN R
b B EE . A XIS LRE-1 5L BT,
X WLAE BE 411 (Danio rerio) ™™™ i (Oncorhynchus
mykiss) W (Oryzias latipes) =5 i 53 85 5 T

EETIE: [H5 973 -1 H (2004CB117401); YTHE HAARIAIEE T H (BK2006029) .
EB T FEKYL(1978-), 55, BB 5% b, 2R FGRE FFSE . E-mail: tangyk@ffrc.cn
ERESE: 1R (1963-), B 50, Ll 7 it L B . E-mail: xup@ffre.cn
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LRH-1 ¢DNA  {HX} FiZ &M 1 2A i A
WFFEAT B T 5 #i44 (Pelteobagrus fulvidraco) ) LRH-1
¢DNA, %% 4 GenBank 1 Fiz-F1 4 £ 51 %5 B, X Fiz-F1
(ARG R BT TR A 8T ME T LRH-11E
O B A R AT R R ek, R AR R AR
BB AP B FR5 i [FB IR SE T 4 = 2 A A
PR ZE Y (LRH-A) XFOR 3 LRH-1 AR

1 #MREFE

1.1 ##

.11 RIEEhY 8 A IR & 50~100 ¢, 14 H G
By, 1 T43 B LRH-1 ¢DNA, #5515 & 5 i
WA A3 2, T 40 £ oy B A7 S 1 £ 14 77 4 31 2
AR AT RO 135~ 15.6 o, MEIRIE BN
0.4~ 0.51; M40 {4 i 2 28.2 ~ 43.0 o, PEARFE XA
1.56 ~ 4.07; VHIfa i itz 50.5 ~ 64.0 g, PEARFEECH
12.87 ~ 17.5, 55 A BkL; V(K BT 37.5 ~ 69.0

g, PEMRFEHCA 7.3 ~ 1437, 56 IO KL A sh it

VI fa A 5 £ 33.8 ~ 49.8 o, PERRFE 3.5~ 5.9, IR i
LR ks 5T LRH-A (4 Ak T IV A, 4 1o
45.5 ~54.9 g, PEARFEE M 18.0~20.9, LRH-A A4 5 5
94 ng/kg MBS 12 h, R7=00, HEta bRk & ik
TIV - VI KT 185~ 58 g,

1.1.2 X F  Trizol Reagent ) [ Promega; M-MLV .
RNase H. TdT [ . Taq .3 RACERXH £ . Premix Ex
Taq" (Perfect Real time), DNAse I i) [ Takara; £ [7]
WA £ PCRIR ISR & . PMD18-T k44 % 42
it A L TAEY TR AR RS A RAF; K
FFET IM109 A SE3 28 R AT

1.1.3 RNA  HUH ff i 4 2150 ~ 100 mg, FH Trizol
Reagent filifi 5 RNA, /451G EETHIE RNA
(U L, TR A5 OD .6/ OD 5 TE FI T RNA 1Y BT 121, — i
1.9~ 2045 & 23K, H T 928 5 f RT-PCR i RNA
FH{dT FH 22 % RNase 19 DNase 1 203, 9K J5 , I — 74k
B2, LIS 25 RNA Hi5 4 DNA

1.14 5|#¥ 4T & FRMWLRH-1 2 BRI T X
JE 5145 15, 8 FH CodeHop ™ #1136 35 147, 1 T-43 5

Y14 B 0 LRH-1 097853 7. SR 5 1 T RACE
Wi or B BEIRI Y 3 RN 5 S, HARB )P4 A
T B2 DA B e i B R b i 7 B L3R 1. AR 43 5 i
()7 3], 46 530 37 i TR S M B 9 LRH-1 Y RT-
PCR 519, V) B-actin FyINBRIFFAT E 53355007, AR 4ig
A 28 WNBE D 41 (BCO67566)., B fif (AY647143),
% 11 (AB037865)., X% (L08165) L) Kz B Bt 75yl fiy
(CR692262) %5 (1) f-actin JFH), e LA , BEHEX LA
I BT INEN B-actin WP 519, F 1R
B 7 BN TEBE S 81 S-actin (BCO67566) H AL -
A5 1 h L R R AR B AR R A A
12 Ak
121 EFELRHIEEANSE RSTR BN
2 BWUHAEE RNA 5 pg, LLdT-Ap [5' ~CTGATCTAGA
GGTACCGGATC C(T) (=3' 10519, #4 M-MLV fifi
FHUEHAEA 73055 5% (RT) S, 2R J5 H 109% RT L, 1
FHSIT5 19 P, AP, 4 18 LRH-1 (387 i BL, PCR7”
Y1 1.0% RSB B EE RS LUK 43 25, VTS , 1 A [l e
B & I, RS PMD18-T 2844 , 3% I i H RETH %
A R AR o ARPE T 51T 71 3 RACE
5" RACE 514, 43 B 5L K 3 S i3 1

3 W4 IR RT SOV 3" RACE 25—~
5191 P, FAE 519 AP (5" -CTGATCTAGAGGTACCG
GATC) #EAT Y34, THE 2D 51 P, FAP#E 4T &£ 2
PCR, )2 K VI IR , 5 kT

53943 B9: 5' RACE JF3H 2% Frohman 25",
5 ug BLRNA,H 5 RACE 26 1 1514 P it T RT [ bz, 9%
Jer (i FHl RNase H (Takara) [ RT S8 A9 mRNA, J5
fd I PCR W AT 6 LR 2 x5 19 . ANTP B,
SRIE I TAT i 7 cDNA3 Jiig il poly (A), &2 235 ST
PCR & ISR & 44k in 1 poly (A) FEFY cDNA A
SR, 8 ] dT-Ap F155 24> 5 [ W) P i#E 4755 1Y PCR,
fiiFH AP IS RACE 55 315 [ W) Py AT E X PCR Y3,
FEZERIK DI ek T
122 F 558 1K DNATools5 13 17 JF %
O3 T, 0 He R 0K A Fie-F T 2R 58 % T A 0
ClustalW1.8.1 ff NJ At
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Tab.1 Primers used in the experiment

G Y igZl R KREE/C 3755 /mt
Primer Code Sequence T, Position
HIt5 14 P, 5 -CGGAACAAGTTCGGCCCNATGTAYAA -3 ; 58 562-587
Degenerate primers P, 5 -TGCAGCATCTCGATCAGCARRTTRTTRCA -3 ; 58 1694-1666
3 RACE-PCR P, 5 - AACAACCTCCTGAGTCGGGC -3 ; 55 1357-1376/1085-1104
P, 5 -TGGTGGAGAGTGTTCAGGAGC -3 ; 54 1490-1510/1238-1218
P; 5 -GCTGCGGCTGCCTGAGAT -3 ; 58 1584-1601
5 RACE-PCR P, RT:5 -GGGGCTGCGGTCATAGTC -3 ; 42 831-814/559-542
P, TAP:5 —-CCTTGGAAGCCGAGTGGA-3' ; 52 733-716/561-544
P, AP:5 -GATAGTGAGGTCAGCGGGAGC-3' ; 58 696-676/424-404
BT P, 5 -GTCCGTCATTAGCGGCGTT-3' ; 55 157-175
Primers forligation Py, 5 -CTGGATGAGATGTGTCCCGTG-3 ; 55 313-333
anlysis P, 5 -TAGAGGGGACGATGTGTGGG-3' ; 54.5 1387-1368
P, 5 -TCGCCGTTCAGGTGTTTGTAGT-3 ; 54 1658-1637
Real time PCR for P, 5 -CAGGAGCAGGTGAACGCAG -3 ; 60 1504-1522
LRH-1 P, 5 -TCGCCGTTCAGGTGTTTGTAG -3 ; 60 1658-1638
Real time PCR P 5 — ACTTCGAGCAGGAGAT-3 ; 60 735-750
for -actin P, 5 -ACAGTGTTGGCATACAG-3' . 60 963-947

T+ LRH-1 RACE BRI 378N LRH-1/ LRH-1", o R=A+G; N=A+T+C+G; Y=C+T.
Note: The primer position is showed as LRH/LRH-1" for RACE. R=A+G; N=A+T+C+G; Y=C+T.

123 EREZEPCR RHSYBR Green Hix 57t
1%, 1 Bio-Rad Mini-Opticon 7& £t PCR X I, # 4} Premix
Ex Tag" ViH-BE75E i RT-PCR{# FH B-actin 2,
XF BTN e DNA AR 5 47 45 —4k. 5350, FH5 pg RNA
520 pLAPARBI RS T RT SR, SR 5 B R RGBS
5 1045 1005 50045 Y cDNARE A 452 pL7E 20 plL
PR Z kAT 1 PCR, WA EbR et SRR it 7 2, 1
3 LRH-1F0 Bactin (4" B R0R i L 545 G2 o0
P S S AR A 55 35 B LRH-1 mRNA/B-actin
mRNA, i 5E LRH-1 357K,

124 R4 SCHEE R HISPSS G it B A h
(1) ¢ K 56 L 2 ANOVA J5 22 53 B Fl Duncan [X £ H It
BT

2 ERS5HMH

2.1 LRH-1EEMS BRI

HOES B P, MIP, P HE 1133 bp A RIET, 42
Blast H X 5 % B e 50 A LRH-1 MR . AR
Bt 13 RACE 519, 45 A5 34K J 2 400 bp

F1450 bp 24> 5 BL, #4400 bp [ cDNA #1219 24
FERREE HA AF-2 258958, ffi 15’ RACE 5|99 $
30T 2K R 450 bp F1700 bp 2247 25445 , T 745
SR ARYE 700 bp A BERHBE RN IR A R 4G
o AT ERE EATR AT DHER AR A JCEHE 4
PN AF-2 G5 K438, BE 112 X6 5140, ol HCAH B e % 2 AT
cDNATh 34, G55 R I A PEE A H 0 5 o B
FIF AF-2 253800 3% v B R THFEZ , AT AR5
T F 0 LRH-1 (EU860284) 4= 1 cDNA 1 945 bp, £,
5 5 AEBHIZEIX 207 bp, 3 AEBHIFEIX 238 bp, FITEHE 1 500
bp, 4t 500~ 2 HER , THA R B 405 57.19 kD
(B D5 AN AR Z5 A 1Y 5 i B MG AR-2 5L 719 3
vy i B RE PR % I, 3645 T i LRH-1' (EU860285)
cDNA, H: 41 663 bp, 5" AEHH15 X 283 bp, 3’ FEFIF
[X.330 bp, [ 3 HE 1 050 bp, 2 % 35041~ HE R, 5
IEE 5> T4 39.7 kDo A cDNA JF31 55t 1 3'vii
FAZE8K AH LRH-1 () 590 ~ 1 590 nt 1l LRH-1' H11)
318 ~ 1 318 nt )74 58 4 — 2, 1M HIFE BRI, B
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LRH-1
LRH-1'

LRH-1
LRH-1'

LRH-1
LRH-1'

LRH-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1'

LRA-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1

LRA-1
LRH-1'

LRH-1
LRH-1'

LRH-1
LRH-1'

LRH-1
LRH-1'

Fig. 1

CGAGGCGAGCGAGGCGCGTGGCGCATGTGAAGAGATGCGGGCTATCCGTTACGCACAGTG

CACATTCAACCCTAAAGCTCTGACAACCCCAGAACTAGTGAAAGAAAAAGTATAGAAAAT

GATTAAAAGTTCTTAATTTATTAAAAAAAAATAACAACAAACACTGAAGAGTGCGTATTT

TTCAACAAATAACTGATCCAGTTTGCTATGTCTTCGAGTTCTGAGGGAGAAGAAGGACAA
AAGACAA
* seketolok
AGTGACTCCTGTGAAGATGTGCTATGTTTAGCCCCTCAGTTTAAAATGATGGACTACTCC
ATTAATGCAT————— CGTGTCATG——GGACACTTCGTACATA-CAGTACAATAAGAG
* ok ok ok % solk fokok ok ckok ok ok ok * ok ok

TACGATGAAGACCTGGATGAGATGTGTCCCGTGTGTGGAGACAAAGTATCCGGATATCAC
AATAATAAGGCCTGCTGTGACTCACGTAGCCCCTGGAGAAGGTGTTTATAGAAGCTTCAT
*  kk ok ok ok sokok I sokok otk
TACGGCCTGCTCACCTGTGAGAGCTGCAAGGGCTTCTTCAAGCGCACCGTGCAGAACAAC
CTCATAACGTTGTGCTTCAGTACCTACAGGCGCTT-TACAGGTCCGTCATTAGCGGCGTT
* * ok okk * ok ok ok okkdok ok ok ko ok k% *
AAGC-GCTACACATGTAT-TGAGAACCAGAGCTGTCAGATAGAC-AAGACACAGCGTAAG
AAACAGCTGGTTAAGCATGCGTGAGCCATCGCGCTCAGTGAGAGGAAGAGAGAAGAGGGA

Kk ok kekk k ok oskk sk okek skeksk skek skekekek kekek kekeksk kX
CGCTGCCCTTACTGCCGCTTCCAGAAGTGCCTCAACGTCGGCATGAAGCTGGAAGCTGTG

AGAAGCTGTGATTTACTTTGCTG GTCTC TGAGG—AACAGCAGTG
*  kk o ok ok ok k% % * sokok sokk % Hofok ook
AGGGCGGACCGCATGCGCGGTGGTCGAAACAAGTTTGGCCCCATGTACAAGCGGGACCGT
GGTGGATGCCTCAGGCTCTGCT CAAGTT CTCA-ACACAGG-GGGACCGT
* % Bk Kk Rk kX sHofoloratok * kK Rk ok skelkololokk
+ ++» GCTGTTGCTGCGGCTGCC

+ +++ GCTGTTGCCGCGGACCCA

sk Xk

TGAGATCCGCGCCATCAGCCTGCAGGCCGAGGAATATCTGTACTACAAACACCTGAACGG
TA———CAGTGTGTTAAAGCCG-AAGCAGTACACTGGCTCCA—AAGATGACCCACACAT
* k ok ko ok ok sk ok ook kk ok ok ok skk ko ok ok skkk ok
CGACGTTCCCTGCAACAACCTGCTTATTGAGATGCTGCATGCAAAACGAGCTTGAACCAA
CGTCCCCTCTATCAACAATAAGCGCATCGTCG-GCTGTGTCTGTGAGGAGGACAACACAG
Hok %k * 0 kklkik ok ok % fofokk ok * kokok * dok
ACATT-TCTGAATC-AACACAATGCACACACTGCTCCCAGACAACAATCTTCCAGTCCAG
CCATCGTGTGGTTCTGGCTGCATGAAGGAGAACCTCAACGCTGTCCATCCTGCGGCTC-G
fofok ok kk o kk ok kkok % fofk ok * okkk ok ok ok ok ok
CATCATTAGCAGCCACAGCATTGCAGAACATGCACTCAGATGCC-TCCACATGCCGGTGC
CACTACAAACTTGTTCCTCATGACCTTCCT—CATTGAGACTCTGTAAACATACAGCTCT
Hk k% % ¥ kekk ok % ek ok ocklek ko ok keelok % kX
TGTGCTTACACTGCATGGTTCATGTTGTTTCAGTGAATGATTTGGGCCAAAAC———AGA
GTTTTTTTCCCCATGTTAATTAACATAACAAATATAACTGCTGCAGTTAGAACTCTTACA
*  kk ok ok * ok ok ok * sk * ok ok solok * %
GAAGAAGATGTCAATAAACACTTTTTGGTTGAGGGGAATGCACTCAGCCCCTGATCC
GTACCAAGTGTATGTAACAGCAGTTAAGCCGAATA-AATAATTTAAACCTTT———
* sk ok elk skekk ok skk ko sk Aok * ok kok ok

Bl it LRH-1F1LRH-I' cDNA JEH I LR
*ARRAHFIAR s - IR 1 i 2

Comparison of LRH-1 and LRH-1' cDNA sequences in Pelteobagrus fulvidraco

* represents identical bases; -+ represents base not printed

60

120

180

240

300

56

360
116

420
175

477
235

537
278

597
325

1595
1319

1655
1376

1715
1435

1773
1494

1832
1552

1888
1612

1945
1663
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PR IR AT Hinge S5 130 LS8 70 LBD 2514 5,
At DX 38 1) cDNA JF 51 AH 22 K LRH-1 1Y 5 Ui
322~ 522 nt A 3/ 3 1 675 ~ 1 692 nt 43 5 B H
FEHR S5 M AT AF-2 25 ¥ 30 S5 IR, 1T LRH-1'
FHEDC IR NS R A5 A RN AR-2 45 R 3k (1812),
22 HEHFE&Ftz-FISERFIINEIRES

{8 F CLUSTAL W (1.81) X # it LRH-1 FLHA
YN Fz-F 1 2 ERR AT OO, 4 7
LRH-1 (ABA01329) FISF-1 (BAA32394) B £t LRH-1
(NP_571538) F1SF-1 (NP_571869) AT LRH-1 (BAE71417)
FISF-1 (AAWS3490), X% LRH-1 (NP_990409) #ISF-1
(BAA76713). A\ (Homo sapiens)f LRH-1 (NP_995582)
FISF-1 (NP_004950) Dk S AE % (Clarias gariepinus)

SF-1 A(AAG49004)F1SF-1 B(AAG49005)., 455361,
BTG LRH-1 RS LRH-1 AARTEIPEA 79% ~ 85%,
A 3l W) SF-1 0 AR ALL 1 2 59% ~ 66% . L3 4%
S5 K6 38 22 TR (R AR U, & B AL T C X Fra-F1 & LA
J C g E X Y AF-2 5277 LRH-1 F1SF-1 H 345 14
SRR 2B BB HESh T TR AR R T 97%; ik T
D [X (%) Bt A 45 4 45 F4 38, (Ligand-bingding domain) 7
LRH-1F1SF-1 Z [AIARIPE R 22, 4 61% ~ 69%, (A 7E
LRH-1F1SF-1 2 NI SR 5FHEAR &7, 35 90% LA I 3 5
W13k 2 BRI R 22 7. 30h, AIBBIX K
B LRH-1 B {2 b SF-14<, 1 H, A/B X 9K BEFE AN ]
Y ARE L K2 HUH AT Fie-F145 4y

DX AR A .

Ftz-F1
C box D E AF-2
A/B L]
A LRH-1 ] osp Hings LD H
Homo sapiens LRH-1 | - — — - 4
84 151 179 347 510 541
X% LRH-1 - — - = - — — - - 4
100% |1 ,
Gallus gallus LRH-1 1: 00% 0% _ _ _ _ _ _ _ _| 96% [
44 11 139 307 470 501
frs il ] = I — R I P
Danio rerio LRH-1 1: 95% 1009 . _ _ _ _ _ _ | 90%
1 139 322 485 516
HRIf TRH-1 F-————--1 )
Pelteobagrus fulvidraco LRH-1 1: 95% | 100%| _ _ _ _ _ _ _ | 91%
105 133 306 469 500
#®i4 LR e — - = ]
P. fulvidraco LRH-1' 1I:1L_ ________ 90%
190 350
N R e B e
H. sapiens SF-1 1|: 4% %% _ _ _ _ _ _ _ ] 69%
78 106 267 430 461
weper A e — — — — — —
92% 96%
G. gallus SF-1 1|: ¢ ol _ . _ _ _ _ _ 62% [I
78 106 272 435 466
BELh {0 SF-1 1 9w P e 0% H
D. rerio SF-1 Py B B ol
78 106 258 420 454

K2 ARRH Frz-F1 S S5 500 5 SRR UPE A
P E 23 LA TN LRH-1 45 250380 S BRI , B35 A 25 S A SR SR 37 a5

Fig.2  Comparison of Fiz-F1 sequence of various species on various domains

Identities of different domains compared with human LRH-1 are given as percentage. Amino acids’ positions are shown as numbers.
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23 Ftz-FINRZLZER
HRAEAIT 5 53 5 1) 8 3 €8 LRH-1 ¢DNA 51y
IR 5 LA AE AR P R PR P28 v i i) HA
SYIHIAR S E S, 4 FH Clustal W (1.81) 7ENJ R R
M Fiz-F1L R G R T (813), ARG LT WAL,
S0 Fiz-F1FIETA B HESIY) Fiz-F1 1 C R o, AR

W Frz-F1/E A AN AT DL, Fre-F 1B 5 353 S 9 K S,
— R 2 SF-15 53— S A3,
H— SR EAT 2 I FLISSE-1, 5 —4r 3R
LRH-1,7E1%43 3 W fa 2R HAb 80 ) LRH-1 A4~
N

SR FTZ-F1
il SF-1 Carassius auratus SF-1 (AAM89250) Drosophila melanogaster FTZ-F1
BET 0 SF-1 Danio rerio SF-1(NP_571869) (AAA28542)

,_ U SF-1 Pelteobagrus fulvidraco SF-1
B 5 SR SF-1 Ictalurus punctatus SF-1(AAY45704)
AEIMES Frz-F1B Clarias gariepinus Ftz-F1B (AAG49005)
LS Fiz-F1A C. gariepinus Fiz-F1A (AAG49004)
WL H4 SF-1 Oncorhynchus mykiss SF-1 (AAW83490)
PRPEF il SF-1 Tetraodon nigroviridis SF-1(CAG01304)

T SF-1 Oryzias latipes SF-1 (BAA32394)
LR SF-1 Acanthopagrus schlegelii SF-1 (AAS75792)
JeB B4 SF-1 Oreochromis niloticus SF-1 (BAC75890)

BRI E AR SF-1 0. aureus SF-1 (ABA39863)
BENH4E SF-1 Taeniopygia guttata SF-1 (AAK97659)
4‘3% SF-1 Gallus gallus SF-1 (BAA76713)
21 HAf, SF-1 Trachemys scripta SF-1 (AAD01975)
N SF-1 Homo sapiens SF-1 (NP_004950)
}= SF-1 Bos taurus SF-1 (BAA02764)

L SF-1 Equus caballus SF-1 (AAG35648)
JIE A LRH-1 Xenopus tropicalis A LRH-1 (AAA18356)
JIE B LRH-1 X. tropicalis B LRH-1(AAA18357)

X4 LRH-1 G. gallus LRH-1 (NP_990409)

JEAR%E LRH-1 Canis familiaris LRH-1 (XP_547371)

¥ ZZ F, LRH-1 Rattus norvegicus LRH-1 (BAA36340)
N LRH-1 H. sapiens LRH-1 (NP_995582)

W LRH-1 P. fulvidraco LRH-1

BELh 1 LRH-1 D. rerio LRH-1 (NP_571538)

WL LRH-1 0. mykiss LRH-1(BAE71417)
T8t LRH-1 0. latipes LRH-1 (ABA01329)

W 515 Fiz-F1 Odontesthes bonariensis Fiz-F1 (AAP84609)
M LRH-1 A. schlegelii LRH-1 (AAS75791)

0.1

%3 fdiF] Clustal WA E1 Fiz-F1 2GR B

Fig. 3 Phylogenetic tree of vertebrate Ftz-F1 proteins constructed by Clustal W method

24 HEFALRH-IEFERFRIE

2.41 LRH-1F0f-actini RS  HBRTIR
NJFER . x5, x10, x50, x 100, x 500 [ RT £5 HH
BE W, Fho > A vk B, U2 pL A% ok B A RTW
VEREHME, LLLRH-1 . B-actin (R 51 4 53 3 1 47 52 B+ 5
8 PCR SV, ] 48 b o i 2 188 R0 9 Hh A 7 3[R
(1) #% DLELC A 100 000, 1045 21 LRH-1 /9 45 1 07 # h
y=-0.273 Tx+8.90, FHSCRECH 0 .978; f-actin HIBRIHE
FHEAE y =—0.281 4x+9.27, MR HN 0.994, Hirfry

SRR FE LA 10 R RTEL, « 03K CofE. M L2
NHFRIERR, AT LRH-1 . B-actin W4 GR35
0 87.58% F191.16%, FEASHATH] ., PR LAl i 27 "k
IR A Ik

242 LRH-17ZEMEETEAADHFRE HH
RT-PCR X # i fii LRH-1 ) H SUF R AT 50 M1 &5
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Fig. 4  Expression of LRH-1 in different tissues of female and male Pelteobagrus fulvidraco

FB: female brain; FL: female liver; FK: female kidney; O: ovary; MB: male brain; ML: male liver; MK: male kidney; T: testis
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Fig. 5 Expression levels of LRH-1 in female and male Pelteobagrus fulvidraco
Different capital and small letters donate significant differences of LRH-1 expression among different tissues in male and female Pelteobagrus fulvidraco

respectively (P<0.05) . * donate significant differences of LRH-I between male and femals P. fulvidraco expression in the same tissue.
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Fig.7 The expression levels of LRH-1 in ovary of Pelteobagrus fulvidraco after LRH-A injection
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Isolation and expression pattern of LRH-I in yellow catfish (Pelteobagrus
fulvidraco)

TANG Yong-kai, YU Ju-hua, XU Pao, LI Jian-lin

(Key Laboratory for Genetic Breeding of Aquatic Animals and Aquaculture Biology, Ministry of Agriculture; Freshwater Fisheries Research

Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Liver receptor homolog-1 (LRH-1) is an orphan member of the Ftz-F1 subfamily of nuclear receptors. LRH-1 is
highly expressed in ovary and so it is thought to be involved in the regulation of steroidogenesis in ovary. Here we isolated
LRH-1 ¢DNA and inactive LRH-1' cDNA in yellow catfish (Pelteobagrus fulvidraco) using RT-PCR and RACE method.
The yellow catfish LRH-1 ¢DNA (1 945 bp) had a 207 bp 5’ -untranslated region (UTR), a 238 bp 3 UTR and a 1 500
bp open reading frame, which encoded a 500-amino-acid residues protein with deduced molecular weight of 57.19 kD.
However, LRH-1" was 1 663 bp with 283 bp 5" UTR,330 bp 3' UTR and a 1 050 bp open reading frame, which encoded
a 350-amino-acid residues protein with deduced molecular weight of 39.7 kD. Compared with LRH-1, LRH-1' were absent
of zinc-fingers and AF-2 motif. The alignment results of LRH-1"s amino acid sequences indicated the similarity was
from 79% to 85% between yellow catfish LRH-1 and other vertebrate animals’ counterparts, and was from 59% to 66%
between yellow catfish LRH-1 and other animals’ steroidogenic factor-1 (SF-1), another member of Ftz-F1 subfamily.
Using Clustal W, we constructed the phylogenetic tree of the Fiz-F1 which showed two main branches. All teleost SF-1
clustered into one branches, and the other branches bifurcated into two clear sub ones, one of which contained other
animals’ SF-1 and the other contained two smaller groups of all teleost’s LRH-1 and other animals’ LRH-1, rseparately.
Real-time RT-PCR with S-actin as internal control was used to explore the expression levels of LRH-1 in brain (including
forebrain, hypothalamus, pituitary), liver, kidney and gonad. The results indicated LRH-1 expressed in brain, liver,
kidney, and gonad with relatively high level in male and female fish liver. The expression levels in female liver and ovary
were significantly higher than in male fish liver and testis, respectively. In ovary, the expression level of LRH-1 varied
with the developmental phases. There were two highest expression levels in overy of phase III and V. After spawning or
degeneration of ovary, the LRH-1 expression level decreased sharply. And after 12 h of LRH-A intramuscular injection,
the expression level of LRH-1 significantly decreased in ovary. However, it significantly increased in liver and kidney.
[Journal of Fishery Sciences of China,2009,16 (5): 649-659]

Key words: Pelteobagrus fulvidraco; liver receptor homolog-1 (LRH-1); phylogenetic analysis; real-time RT-PCR;
expression pattern
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