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 E. NWFFIRALE UL (Chlamys farreri) FTZ-FI1 JE PRI ZRE % H 7 5 RHEFI R IEAT T 0007, 451
N, IZFE RIS F 5 (coding sequences, CDS) K 1 668 bp, Zwfid 555 P& 32 , & DBD ( DNA binding domain ) £
SPIX FTZ-F1 £ (FTZ-F1 box) .LBD(ligand binding domain ) 57X, HARSE X 5 HAWY AP —3, RAEE
# PCR(RT-PCR) F15GE & PCR(qRT-PCR) Jrik kil 7 FTZ-FI1 BRI FEMI LR DL b i3k, e UAE MEPEAS
FLE WA ZE LS BEZH SURIHEEATL B DL RS S IR (A 72 UL v 3R A0, AE LA ZH 2L rp 3R 3 55
TEVERR & B M FTZ-F1 PR 3 200 IR 3 b 6k, ik it i 2 & T HAB R P i, R W] FTZ-F1 J
PR A AU S5 b RS AR P, HEDU T AR ARG S SR R TR A O

KB FAALEDL; FTZ-FI; JPHIRHIE; =ik
FE4ES: S917.4 XHERIRER: A

FTZ-F1 3 R 5% ¥ AE b B W ( Drosophila
melanogaster) Y3 i iR T2 B B oAb S A fiz 1)
IR SIE S B . FEMFLEh e, MR Lol
REFN IR R A W, — A % 3 AR JiR
Ji ENE i A L e gk 2 5 R E A E T R
TR TR T, BRI B A2 1A 30 2/ WA B
ST (LRH-1/FTF) 8§ NRSA2V | 53— AN &
SR IR B 5T OP L RS IG 8 R D7 A A
Fik N F M- A R A B R BTN 4y
WAL RE B HL B B, ZEPE AR oAb S # E B
PERY B e B R R -1/ R 4 254
B[ (SF-1/Ad4BP) " | SF-1 FEPE IR P (1) 263k 5
B, LU B (Mus musculus ) 251, WP
B2 22 S, 7 MEVE T R A SRR, B
W] g5k Bl

BEEDFTRUR A, BOR B ZRE AW FTZ-
FI SR R ABEARE A h, FTZ-FI
FER) W Z W57 2 A 24 B AN 58 4 5 5L
SR, AR T v S5 0 2L s 4 mT B A 43 ok 4>
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T & (R4 H D Re AR s B =) (IRSF AR )
FTZ-FI1 J:[A B335 F1 D) RE AT fE 3 0 &2 22 fn £
R, {4, YOSHIURA #1 SENTHILKUMARAN""
it Je B B HE 1 ( Oreochromis niloticus) FTZ-F1 3[R
(238 e A 20 BT K BE, AR X T NRSA2 WK TR,
FTZ-F1 3 N 32 5 b 5RO ) 3 F1 SF-1 50 —
K INNIZ FTZ-FI1 JER N AZER| e B B R SF-
1 WGRME RSRAE 3 e B B L iy FTZ-F1 5%
IHEAT P9 HEXT B 2 K 5 SF-1 TR IEAS
RESR O — 2%, I . J& T NR5A4 W%, BE5fa
( Danio rerio) WP P 4 Ff FTZ-FI1 FH , X H 73
AT HOX oA Ja A B, B S £ ffTa TN f7T BE PR A]
BIHZET NRSA2 NS0 , HIX PRh 3 [ F) 2 R A
MDD BEH S FL B ) NRSA2 SARAF 1o 5B
AR O St 9 ik ( Misgurnus anguillicaudatus ) F1 K 5%
BRI ( Paramisgarnus dabryanus) FTZ-F1 £:[H )
WFIE KB, FTZ-F1 ZERAE P31 b5 NRSA2 W5
TG I [ I 5 T SF-1 (B H R FHIE AN 5 5 554
HESYIY SF-1 FERFFAE BEARL, [ IfH SCFE ST

(SDAIT-14)



54 4

G, A5 AL DL FTZ-FI 3L PR PO R SRk i 431

rhgik, UL AT NRSA2 MykerE . HiR#ige
B TEARSF AR W b FTZ-FI1 KRN Y T 52 16 VA 2R 3
 EAZEE R e 51 3 B #2238 R AR 2 22 07 T A
E

HHT R 1k, FTZ-F1 A0 W 5T K EREE X HE
YT E , T HE S W WE S AR X 8D X T
FXTER ( Metapenaeus ensis ) FTZ-FI1 T i, HF 5P & |
SEAUIRAW 3% B FUR I AL 1 T &l M b ) Rk
W5 R B, HoAE DL B rp A 320K, TN % gk
PIAE XS R S A gl 4 % & b R B E T  FE R
KRB RIIZIE R P RES 5 T Wk o 2 L H
HoAb 418 R B4R R AT IR A . R
( Daphnia magna) I T WFp FTZ-FI1 WA, &
EEMERENE G EAT B 4 B, 76 55 40 70 5
JARSBT, Aol 7 B A A v ) 2 0 AR e P )
R IR L PR AT R A DR R 3o P A5 42 ] ke AL
S RaRa S A N/ R < N
( Pelodiscus sinensis) 11 % W% KR J& T NR5A2 , 1E
O JJE PP JNE i B ULP RS R DR A
FEIR TR IIE N O 5L b 258w, HEDN AT RE
TE AR R B DI RE AT D RE A 72 b A7 E B4
TEMERR AW B 2 58 & ey, BE IS 3 T, 6
WIIZFE R 0] RE 2 5 v AR M i e 1 oAbt R
S48 J AR L (Aedes aegypti) 1 e =i AR T
( Portunus trituberculatus ) ' FiZ 5 HFIE &
AR PRI K T T, TA DK 12k PR M8 B 3o A v A
AR . B s b AL 58 T DL ( Miytilus
galloprovincialis) | 2 JF 2 W, ( Sepia pharaonis) . K
SEVE 4 WG ( Crassostrea  gigas ) . §5 % 7 4 Wi
( Crassostrea angulate) % 225 & 7 T L K 21 I
ARAHY FTZ-FI1 M EE N ¥ 91, {5 1 R I3 3K
LEPRTEN

L DL e — o A S A L D31 G 1 L
FEVLZE, SRR E A U R R 2 2 M
FL B DL AR 30 A B oA R G ik DR BIF 5 % 7 2%
PR B A HL B A BEIE 0 o AR WS
XL D FTZ-FI1 5] 5 91 FRAE  2H 2 3604
FROE PRI B T S 3K AR B A I 0 43 A, —
JiHWEIE FTZ-F1 B LR DUV o3 A
RE RS EERE TR, 5 — Oyl 1
fift FTZ-F1 JEPITEER A S b i 2 i B o 4
2%

ARS8 % AR R T

1 #R5R*®
1.1 ##

FiFL R DL 0 5 O A B 3 i i v 37, T 5
B 2 P DR K TP BT 3R 1 d, RIS g Y
DIEAT BURE . B4 & & B 00 A i, — 3 43
Bouin’ s ¥ [& 22 , )5 i & 41U | i 47 & F B
Yt 53— FAMET - 80°C VKA, FIF RNA 42
B e BUR & TR 25 0 A AR 25 A 20 (B MR
B TEIEINE B AP ERR A S L) TR P R
JEAT - 80C KA, LL#s RNA 425, DL EAEARIR
FEMMAELA N 3 4
1.2 X RNA iE2EUS cDNA &K

SRR EUR I R A% 21 41 RNAY A 56 R
F B b T A S A, I RNA £
NanoDrop ND-2000 s & 43 't 06 BE T 47 R FE
5 OD {EAG I , B R AR 8 R H Dk Ao 00 BT 4 B RNA
f5ERNME , KT G k& (1 RNA 4% Evo M-MLV 5|
VLIS B 5% il eDNA, JFORAF T - 20°C UK
B FH S5 T R e s e B G o 5 H B AR
YWHARG R,
1.3 FTZ-FI ERFIHEBSSH

ARG 56 % B AT 0 B SR AL B BT FTZ-
FI R IE510 (K1) o MALE DLPERR cDNA
FEEMR 1T PCR J i, PCR 7 1 F:94 C 5
min, (94 °C 50 s, 48 °C 455,72 °C 1 min 50 s) X
38 AMEER ;72 °C 10 min, 345 1Y 7 )ik A2 R HE
Y o XF AT 3 8 #4753 B I Clustal X Al
DNAman #4347 [7] 57 51 L XF 5 A Clustal X
1 MEGA4 #k 4, 5% F 4K 4 1 ( neighbor-joining,
Nt t RGE i AR, AL Swiss-Model [7] 5 4
BEAR S5 , 0 FTZ-F1 85 1 = 4454 .
1.4 ZELH RT-PCR

FEALHZ5 0 B 3 AR AR 9 %5 i RNA
AR CBNR A G T I 8ese 8, FTZ-FI (1) RT-
PCR 5|¥)°h P3/P4 ,B-actin A NSIEN 51
h A3/A4, AN[FIZHZ T cDNA R it , DL A3/
A4 G AT AR 94 °C 2 min,
(94 °C 30 5,56 C 30 5,72 °C 30 s) x23 PMEH,
PCR 7 1) 22456l W DK A , AR i 4% 2H G457 52 B
FOFTR R AR A, R A A U AR 1
NS PCR 2547 58 BEAHAL, DA b iR i o



432 RS SR

2021 4

Wit AT FTZ-F1 Jv B3 3R 45 7 W v vk s
N
1.5 [£RFEHEIH qRT-PCR

3 | BB BT | A A S | RS A ) AR
FEICRNA J5 7090 5 e 57 cDNA |, qRT-PCR %757
W P3/PA (R 1), NS EEH B-actin 5 W) H
A3/A4, BASKE BB ECE 3 MR E L,
FAPEABEE 2 MEORE K, (] ABI7500 H17¢
J6E i PCR UK I, B2 )% 40K 95 °C 10 min,
(95 C 155,60 C 1 min, 72 C 30 s) x40 MF
o BAEKBIREAMENREERN 1, RH
27T F I E R A X Fe ik i L SPSS #k
PEELH one-way ANOVA #E4T 1L T, B/
221k (least significant difference, 1.SD) £ {4
BLEAT 5T o3 Hr (P <0.05 25 B K-F) , H

Origin85 #cfFilbA {1l
2 ZHR5OH

2.1 #WERHMERETRBAR A

ALYV R AR 1R, AEE 1-a FiE 1-d
Hhoa] LAOUL5E SIHG S5 A0 1S 10 i BE SO B T
— 2 EE PR F AN, I LI B DL A PR
HEASEEH]; EIE 1-b AE 1-e o C 2 BEAE WL
FIIA 2 I I HAEDE I BE | 2 M Z )=
AFEAN L, 2 W G e DL R PR IR E 2Rt AR R
B e 1-c AN 1 HoRs BLANBN SRR N
ZCWEE AN, R 5E H BLORERS 1, O 5 P
NIRRT I, AN RLITE AR, 2 A B it B DL i
ELZ A

®1 EXBAASIMFS

Tab. 1 Primer sequences used in the study

5|4 Primer J¥5)(5'—3") Sequence (5'—3") FHi& Usage
Pl ATGATACAACACATGGAAAAGT e SE:
] TCATTTTTTCTTTGAGTGTAGC EESE:
P3 TAGAGGCAGTGAGACAGGATAGAA et R AOGE R PCR
P4 GATTGCTGGGTCGGGTTTA 25 i MO E i PCR
A3 TTCTTGGGAATGGAATCTGC e gL
A4 GCCAGACTCGTCGTATTCCT |

E1 #HILBRARZERBNERARFENE
Fig.1 Histological observation on gonads of Chlamys farreri in different developmental phases
T a. GRGECHBEIN) sb. BREE CLERRMD) se. BREE COBBIYD) 5 d. RESE BRI s e R (A2 IUD) 5 £ RS (BRI o FRR =50 pm

Note ; a. ovary ( proliferative stage) ; b. ovary ( growing stage) ; c. ovary ( mature stage) ; d. testis ( proliferative stage) ; e. testis ( growing

stage) ; {. testis (mature stage). Bar =50 pm
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2.2 REHUSH

WK 2 PR, JCEHESII 0 FTZ-F1 A RN
— & HMESIYIR) FTZ-F1 38 5 23R 0 — 285 M5 L A
DU FIZ-F1 A E Je 5 5 06 DU NRSA2 2K,
ST SF-1 K% SF AL ir) FTZ-F1 5
R, 2 HIRBE S NRSA2 B, fr iR (8 R 48
PG ZR S W 3 2Rt o B A — 2, (EARSE
YRR T FTZ-F1 BN 800, A Rl i
RIS TR LA DL AE [R5 5 SF-1 i
NRSA2 YT
2.3 HHERRFIFESH

e 3 o, AL DL FTZ-F1 3£ [H CDS K
1 668 bp, 4w 555 I~ HMR, & DBD F1 LBD

(LBD [X sk B35 A7 — s DRl AF-2) , FTZ-
F1LEE =BG PN s 13X PR 1 X (&
4) o AT Z 750 o a5 R e S s, 7ERS
FL DL 2 A DR s X5 A 9 b ) ST IXC
BON—B, IR EA FTZ-FI FERA ) FTZ-F1

2.4 FTZ-FI BEEMARRIEER

RT-PCR 2 5577 ([ 6,16 7) , FTZ-FI 3
FERGFLIS DL Z A 80 3z Rk, e EPE S 4
IR E A FE WL B SRR LR L A
AR M9 B 0 DI B e S 35 A ) 38 55 5 7E e 1R
AR ZFERTERS S PR ST LR RS o 3Rk
AR, FEANE RRORN 8 TR A 455 o

96[ L, Equus caballus NR5A2 AAG35649. 1
"6l A\ Homo sapiens NR5A2 AADO3155. 1

85

B Rattus norvegicus NR5A2 NP _068510. 1

JRXY Gallus gallus NR5A2 042101.1

JEM R4S Xenopus tropicalis NR5A2 NP_001011100. 1
BEDfa Danio rerio NRGA2 NP_571538. 1

66 100 [ H® Oryzias latipes NR5A2 NP_001098298. 1

100 —

==%

98! BB % dE48 Oreochromis niloticus NR5A2 XP_003449057. 1
H#& B Glandirana rugosa SF-1 BAA36789. 1
100 JERY Gallus gallus SF-1 BAA22839. 1
50 B Rattus norvegicus SF-1 P50569. 1
1005 Equus caballus SF-1 AAG35648. 1
89—\ Homo sapiens SF-1 AAH32501. 1
——————— P54 Danio rerio SF-1 NP 571869. 1

BB kM Oreochromis niloticus SF-1 NP_001266415. 1

700 58 Oryzias latipes SF-1 NP_001098166. 1
100/ /B
54

YRl Sebastes schlegelii FTZ-F1 AFM54605. 1
36— &M Monopterus albus FTZ-F1 AEL29574.1

100

ﬂ[:ﬁ%ﬂﬁﬂl Chlamys farreri |
100 20401 Mytilus galloprovincialis NR5A2 VDI56451. 1
KIFEVEHYE Crassostrea gigas SF-1 XP_011438721.1
100'35 % F 4t W Crassostrea angulate FTZ-F1 QLI34030. 1
JRPEL G Sepia pharaonis NR5A2 CAD7152046. 1
JIEH X Metapenaeus ensis FTZ-F1 AAD41899. 1
100—% % Bombyx mori FTZ-F1 NM_001044063. 2

100 ——— B RAPIX Aedes aegypti FTZ-F1 AAF82307. 1
WM} Drosophlia melanogaster FTZ-F1 AAA28542.1

0.05

100 Lyl Rik Manduca sexta FTZ-F1 AAL50351. 1
64

B2 FEYH SF-1 NR5A2 FTZ-F1 E[ R 5 HL S
Fig.2 Phylogenetic tree of SF-1, NR5A2, FTZ-F1 protein from different species

T DT HEDR H B9 AR S8 w15 e 51

Note:; Sequence shown in the box is cloned in this study
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1M I Q H M E K $ E F D A Q L Q N N T § N

1 ATGATACAACACATGGAAAAGTCGGAATTTGACGCTCAATTACAAAATAATACATCTAAC
208 E H G § T S 8 Q G E G N D E A S T S V
61 TCCGAGCATGGCAGCACCTCGAGTCAGGGGGAAGGGAATGACGAAGCTTCGACCTCAGTT
4N E M Q Y P P D V K S G F [D E L C P V C
121 AATGAGATGCAGTACCCTCCAGATGTGAAGTCTGGCTTTGACGAGCTGTGTCCAGTGTGT
61[cG D K V § G Y H Y G L L T C E § C K G F |
181 GGGGATAAGGTGTCTGGCTACCACTATGGTCTTICTTACCTIGTGAAAGTTGTAAAGGATTC
81[F K R T V ¢ N K K V Y § C V D N R § C H |
241 TTCAAAAGGACAGTGCAGAACAAGAAAGTGTACTCGTGCGTGGATAACCGAAGCTGTCAC
01T D K S Q R K R C P F C R F Q K C L § V |
301 ATAGACAAAAGTCAGAGGAAACGTTGTCCCTTCTGTAGATTTCAAAAATGTCTGAGTGTT

121|G M E R M R R N K
361 GGAATGAA CTA AG AG AGA AG TAGAAT GG AG AGGAACA GT GC
1402 _M Y K R D R A L K Q QV AR OQOQHH.IL

421 CCGATGTACAAGCGTGACCGAGCACTCAAACAACAGGTGGCCAGGCAACAGCACCATCTT
11 M A § C G M H L M N G M A P L P P S § E
481 ATGGCATCTTGTGGCATGCATTTAATGAATGGAATGGCACCTCTCCCTCCCTCCTCTGAG
81D I XK P D P A I L Q Q M A A § I N A N M
541 GACATTAAACCCGACCCAGCAATCCTCCAACAAATGGCTGCCAGTATCAATGCAAACATG
20006 G Y G M N H § P L § GM P S P A M P D
601 GGTGGTTATGGGATGAACCACTCCCCTCTATCTGGCATGCCCTCCCCTGCAATGCCCGAC
222§ P P T D L § R V. S G M § Q H S P V § S
661 TCGCCCCCTACAGATCTGAGTCGAGTGTCAGGCATGTCCCAGCATTCCCCAGTGTCCTCA
241 P P G H Y S § L § Q Q T Y P S M M T A L
721 CCCCCAGGGCATTACTCCTCCCTGTCGCAGCAGACCTACCCTTCCATGATGACAGCATTA
2l R N N Y S P T Q H H P Q H H P H S H H Q
781 AGGAACAACTACAGTCCAACACAGCACCATCCTCAGCACCACCCCCACTCCCATCACCAG
281 p I H Q P H H H Q H H H § Q P P H H H H
841 CCCATCCACCAGCCCCATCACCATCAACACCACCACTCACAACCGCCCCACCACCACCAC
301H #H Q M § P M A A A P P I V P I V P Q L
901 CACCACCAGATGTCACCGATGGCTGCAGCGCCACCTATCGTGCCAATCGTGCCTCAGTTG
321' T I D M K A N L [T D E N E I C Q K L F S
961 ATTATAGA AA AAA A ACGAAAA A A A AGAAA A
341 (F V. Q T Q Y G H E D V V N Q P L K L L Q
1021 TTTGTGCAAACTCAGTATGGCCATGAGGACGTAGTCAACCAGCCACTCAAACTATTGCAA
361M_1_C K L S D Q L L F L M V E W A R T S

1081 ATGATATGCAAGCTTTCTGACCAGTTATTATTCCTCATGGTAGAGTGGGCAAGAACATCA
381IV Yy F K E F X vV E D Q M XK M L Q H S W S

1141
401|E 1 L I L D L V H R L V R E I E V

S
1201 GAGATCCTAATCCTTGACCTGGTTCAT TAGTCA AAATAT e A AGGT
421|T L E § G Q K L A L E C L D K G A D

1261 ACTCTAGAGAGTGGACAGAAGCTAGCTCTTGAATGTTTGGATAAGCTTGGCCTGGCAGAT

441|A K b R I R E L I R K M R D L K I D T N |
1321

461 [E
1381
481|R._ H H V E Q C Q E R V N A A L M E Y C V |
1441 CGCCACCATGTGGAACAGTGCCAAGAAAGGGTTAATGCAGCATTGATGGAGTACTGTGTA
SO1[N F Y P § V K D XK F G Q V L L R L P E V
1501
S21(R_L I S8 1 R A B E F L Y F K H L N G E L

1561 CGACTTATCAGTATTCGTGCAGAAGAATTCTTGTACTTCAAACATTTAAATGGAGAGCTC
s41[P B Q T L L ] EBE M L H S K| kK K *
1621 CCGGAACAGACACTTTTAATAGAAATGCTACACTCAAAGAAAAAATGA

3 #WFLEMN FTZ-F1 £F CDS FHIRESHEERFT
Fig.3 CDS sequence and deduced amino acid sequence of FTZ-FI gene of Chlamys farreri

T R IR T T RZ R 30 7T RIZAR 5 BRF XTI HERR i FTZ-F1 G IRER AR i 5 05 S REISUTT T bt miAm i

Note :

the activated function domains are marked with black dot

The start codon and the stop codon are underlined ; the conserved area is marked with a box ;the FTZ-FI box is marked with wavy lines;
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DBD{R5F X
DBD conserved
region

AF-285 Th B8,
AF-2 activated
function domain

LBDERF X
LBD conserved
region

4 MILBM FTZ-F1 &/ = £ £ MmN E
Fig.4 Schematic structure of Chlamys farreri FTZ-F1 protein

TE  PRSF X R DRI ] o i Sk s

Note: Conserved region and function domain are shown by arrows in the figure

HE

Chiamys farreri MIQHMEKSEFDAQLQNNTSNSEHGSTSSQGEGNDEASTSVNEMQYPPDVKS GHpEMeRYeY GLLTCESCK / C C } 120
Sebastes schlegelii - - MLGDKAHGVTLKVMEYTYDDDLEGHOAUNHIANGY CESCKGFFKRTVQNIKY AJBCI T DKNQRKRCPECRFQKCLAV 89
Monopterus albus . MEGDKAHGVALKVMEYSYDDD! PV S LTCESC <Y ic C (BQRKRC R 89
Crassostrea angulate MIQHSEK. . LDTDDNSTVSANLNNSEPGCSSPQDEASGSGGEMQYPPDVKY A ) / CRITDK C 118
Metapenaeus ensis . ...............c0unein. MDSGLFPGVATTTLDYTSLAELPDTKEGI] 96
Consensus FTZ_Flﬁ

Chlamys farreri F (v ARQQHHBMASCGMHBMNGMAPLPPSSEDTKPDPA T BRQMAAS INANMGGYGMNHSPLSGMESPAMPDS P TDL SRUSEMSQHSPVSS 240
Sebastes schlegelii s P WBLUKK. . . . AMIRSNGFKBESAAPPPASPLQADYGFTGTBSLPTIS .. KSLLSTPSSTTRTDYEANEY . e 179
Monopterus albus N ) RBLUKK. . . . AIMTRSNGFKBESTAPPPGSPLQTDYGFTSNBHTLPTIS .. KSMLIgSTPNSTTIRTDYEASBY . s 183
Crassostrea angulate G \ M\ LRQQQQMIATCHARBSGGMGMMG. . DADIKPDPSMBHQLSSEG. . . NVGYAMHSPPLEGMESPCMPDS @PQDL SR) o 223
Metapenaeus ensis AL LRQR. QESQQGILSGGARHTSSGVASRTPPGATPRRAPHTSTS. .. .. ... RKRSRVPSSgRPHLRQT[GRRPPWQREGH. . . . . . . .. 198

Consensus mrggrnkfgpmykrdra kjq 1

Chlamys farreri
Sebastes schlegelii

PPGHYSSLSQQTYRSMMTALRNNYSPTQHHPQHHPHSHHQP THQPHHHQHHHSQPPHHHHHHQMS PMAA SPRIVJTVIY
PRSLGMAMQSHVPLAAQYQYTAFPGRATKAECPDYTSSPES. . . . LTGYPYPDMYPS P

p

P

P

p

LLDMKANL EICQNLESEVATQYGHEDVVNQPLKLLQ | 360
LELLRCD VVQNSIVAHLMQEQNGRGRL. DKPSTES | 282
N

p

0
QP(gS LigP
P

Monopterus albus PRSLGMAMQSHMPLTTQYQYTAFPGRATKAECPDYTSSPES. . . . LTGYPYPDMYPSHSRQPESL LELLRCD AVQNSITTHLMQEQGSRGRL. DKPSTES | 286
Crassostrea angulate . ... NSGGASQALRTSTNSPSQVYTMPPNYHHSVVSAMRNQYSSSSHVNHHYN. . . HHSPTQMSPLSPVEPRIVZIVIZOBILDVKASM ETKQELTSEVANEFGHEDIL. QPSVEIN | 335
Metapenaeus ensis . ... ... LVAGSGGRGRPSASGPVAPILAGPDPALWVTNAQSTAGGVETGTPPTGGRRRWRRRRRRRGRRTHSTYLY|gF TIIRELVET\NBQEWQALLESLLENQTYNQCEY. . . . DLEE | 307
Consensus *E I p D d g

Chlamys farreri LVHRLMRE TWSGEVTME SUAKLABECLD. . . KLGRADAKDR! RE: Lo 473
Sebastes schlegelii IFRQEQHGQEESILIMVTHAEVEMSF ILSQAEATESSLIQRGAE 0y ... 398
Monopterus albus IF| HGKEDS TV THQE VEMS STLSQAEVTESSLVQRGQE [ 402
Crassostrea / JELAIY DQMK AL LVHRCMRDTWSGEVTHENGKKLTB)CLD. . . KLGESAAKES IFD; CLLK NP - 448
Metapenaeus ensis W AR DOMKFL LHQRIBANRLADE T TP NGAKFDL SLA. . . LLGTTQFADRFHA 424
Consensus g fk 1 1

Chiamys farreri EIEI:M VNFIBSVKDERGAVLL i8R (WL LJIENL 555
Sebastes schlegelii OAF LLENPLSPERQFQERRSQLVY SLBTQ NN . 482
Monopterus albus QAR LENTLSTERQFQERRSQLVV SLYTO; AL LIEML P 486
Crassostrea I RQA SAPMENCVNFYRHLKDERGRVLL TRMH E 530
Metapenaeus ensis SDRRAWTAARPGATGIDGI\§SQCLPRVSSGEBQKLMDL LAEN ARMIIREN KE TEEVVTPCFQPSSAPHVYTKGGSVRVSSHHVRPEGGSP 544
Consensus 1 k'3 X lpe 1 L 11

ES5 AEYFE FTZ-F1 EiEE AR I
Fig.5 Sequence comparison of FTZ-F1 homologous proteins from different species
TE AR SF IXFE B P HERR L HE T 2 DBD 57 X HE 112 LBD fR5F X5 Chlamys farreri: Ai-fL A DU (A 525G 50 B IR 1577 51 ) 5 Sebastes

schlegelii : 11 F& - fili ( AFM54605. 1) ; Monopterus albus ;
Metapenaeus ensis ; J1ZH X HF (AAD41899. 1)

i B

LS

(AEL29574. 1) ; Crassostrea angulate; %5 %j 5 41 W5 ( QLI34030. 1) ;

Note: The conserved regions are shown in boxes,box I is DBD conserved region, box Il is LBD conserved region; Chlamys farreri ; ( sequence

cloned in this study ) ; Sebastes schlegelii: ( AFM54605. 1) ; Monopterus albus: ( AE129574. 1) ; Crassostrea angulate; ( QLI34030. 1) ;

Metapenaeus ensis: ( AAD41899.1)
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2.5 FTZ-F1 E£FA%IEEE qRT-PCR £ 8
WK 8 i, FTZ-FI FEINAE GRS R IR
KEBFAEIF A B E A, R —
XHRGRE 8K - 5 T A S5 1 P iR A 77 I3, FTZ-
FIIENAESETE S A R 2R B B 5 22 5
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Fig.6 Semi-quantitative expression of FTZ-FI mRNA in the tissues of female Chlamys farreri
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Note: M:DL 2000 marker; 1: adductor muscle; 2: mantle ; 3: hepatopancreas; 4; kidney; 5: gill; 6 ovary
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Fig 7 Semi-quantitative expression of FTZ-F1 mRNA in the tissues of male Chlamys farreri
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Note: M:DL 2000 marker; 1: adductor muscle; 2: mantle; 3 hepatopancreas; 4: kidney; 5: gill; 6. testis
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Fig.8 Expression of FTZ-F1 mRNA detected by qRT-PCR in Chlamys farreri gonads during reproductive cycle
AR RN REERE R 1.0, RENTFEE(ab) TR BEMEZES (P <0.05)

Note: Set the expression level of the growth stage testis to 1.0, and different letters (a,b) indicate significant differences (P <0.05)
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Sequence characteristics and expression analysis of
FTZ-F1 gene in Chlamys farreri

MU Xuejiao, LIU Xiaoling, YUN Han, CUI Longbo
(College of Life Sciences ,Yantai University ,Shandong Yantai 264005 , China)

Abstract: Through sequence characteristics and expression pattern analysis of FTZ-FI gene in Chlamys
farrert, this study speculated FTZ-FI function in Chlamys farreri. The gene could not be exactly classified
only by systematic evolution analysis, so sequence and expression characteristics analysis were combined,
finally it was named FTZ-FI. The FTZ-FI sequence analysis showed that the CDS ( coding sequences) was
1 668 bp long, encoding 555 amino acids, including DBD ( DNA binding domain) conserved region, FTZ-F1
box (FTZ-F1 box), LBD (ligand binding domain) conserved region. Multiple sequence alignment results of
different species showed that conserved region of the gene was consistent with other species. The expression of
FTZ-FI in Chlamys farreri was studied by semi quantitative PCR (RT-PCR) and quantitative real-time PCR
(qRT-PCR). It showed that FTZ-FI expression was stronger in female adductor muscle, kidney, and gill
tissue, as well as the male testis, hepatopancreas, adductor muscle and kidney, the expression also existed
weakly in female mantle, hepatopancreas, ovarian tissues and the male gill, mantle, the wide range of tissue
expression indicated that the gene function in Chlamys farreri may be more extensive. And because the gene
was expressed in gonads and liver of Chlamys farreri, we speculated that the FTZ-F1 tissue expression pattern
in Chlamys farreri had the expression characteristics of NRSA2 (LRH-1/FTF) and SF-1/Ad4BP subgroup at
the same time. Further study found that FTZ-FI expressed strongly in the testis of Chlamys farreri, so its
expression characteristics were believed to be more biased towards the SF-1 subgroup. The reproductive cycle
of Chlamys farreri mainly included proliferation stage, growing stage and mature stage, using quantitative real-
time PCR, the FTZ-FI expression was detected in ovary and testis during the reproductive cycle. The result
showed that the expression of FTZ-FI had no significant change during the entire gonadal developmental
period in ovary, but had changed during gonadal developmental in testis. At the proliferation and growth
stages, there was no significant difference of FTZ-F1 expression in testis (P >0.05), while there was a
significant increase ( P <0.05) at the mature stage in testis, the expression in mature testis was not only
significantly higher than that of the other stages, but also higher than expression in ovaries during the whole
gonadal development. This study suggests that FTZ-FI plays an important role in testis at mature stage, it is
speculated that FTZ-FI may be related to the increase of testosterone content.

Keywords: Chlamys farreri; FTZ-F1; sequence characteristics; expression



