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Q. P EAFEHEFRITE BEKERTH, IR 55 2660712, R EWEHEVITRELRBESATLRE, UK 5 266071;
3. LB RE K54 Mk, L1 201306)

B E:RABREETERN DNA LM% k&Y ¥ (RACE) ¥ &, A % & # (Oplegnathidae fasciatus) Ehk #HF T
44 % 897 bp By GtHa cDNA 5 5, 3 & 4,4 249 bp # 5'3F % % X ,399 bp t#y F H FHAEF 249 bp Wy 3" % &
R, UEABHEH 1A EERARNAETE R T WS ANAERNBEER, EF 122 124Cys HHEK T —
MEAEBRMHS), BRCXCHBECEFHREEN KEFLFE IOMFCys RER2AMAN-BEALL. AER
FEEMERITEN . £ FHGHe EH¥HE XN HRMXARE, 5¥HE LR GHa R ER Y 870~
98%, 5 H B ARSI 4 GtHa B F M N 53%~87% ., LH K EE PCRAEM A A ,GtHe mRNA Z 4k, . 4
BRIERZLABERG . ECNFE- B A NA BT ERTRERL ERE. L £ FEFFR% . P ESHKF
WRABERG ;AN REARA:ZhFGtHemRNAEF LR TN VMK FZAM, F £+ GtHa mRNA EJF £ R
FRNVHAAZAE WHALF GtHamRNAZEFE R F WV HAARZRE XYW GtHo R F BB R L FHHA
BETRARELI QR FQ2URFAHRERT. AARANLAZHEAABNHRAATEFTHAARRE T A
K.

KER:ATHREBRHE «BH;cDNA LR XX WERTAY

thE 4 %S :Q418 LH RN A XEHE:1671-6647(2015)02-0207-12

ARG EEZ BT - E - IR 98 ¥, 5 42 44 BF 3 & (Gonadotropin Hormone,
GHEEHEEMAEEMEA. GtH REMEATREREI AR BH —MBEEOBRE, THREREE R
R4 P AR R 3 DA RAE R I = R B HER S B E R EENENERYY . ALy,
WM REE GtH, 4 H 2R 18 # 3 & (Follicle-stimulating Hormone, FSH) FI{¢ % /& ¥ & (Luteinizing
Hormone,LH), FSH., LH. {& B Ik If # & (Thyroid-stimulating Hormone, TSH) 14§ & JE R R ¥ &
(Chorionic Gonadotropin, CG)#8& GPHs KM MR A™ , B i GPHs #mh 2 MR R R o FEF B WA
B HH o WETE 4 B R TFHEMRN, M EERAME R, RE 2N ERLESE-EABRER
EREYEERES . GtHo EENMERSIY T RBERTFH, EENFRZERRHR U RKERRR
EEAESTEAREEEEERY . B, CMAF A (Mylopharyngodon piceus)t | @4 (Carassius aura-
tus)™ B D 8 (Danio rerio)™ | KBRS (Oncorhynchus keta) 48 K 35 8 (Oncorhynchus kisutch)MH |
2 1843 (Cynoglossus semilaevis )V [ #48 ( Cyprinus carpio)™ $E# (Hypophthalmichthys nobilis)H |

* W HH:2014-03-05
PHHE: EXRHEARATARBH I —FHAEEBAMLEHEFHEAR(2012AAAMB);BEXRARBEES— LB FHBREE
F Ak (mPR-like) B H %t 508 40 MR B Bt A (31201982) s ILRE B FHFEREFHH LR S —FWZ A BA S
TEERERBMERT RBSE PHIER (BS20135W042)
EEE A HERA988) LB, MALREA WL HAL, FENF AR EREHY FEPF. E-mail: shengyichen88@163. com
* ERIEE WA A5, B, WREREAN HAR, TENFERETHEB SHFABEAR T HHA. E-mail: luxz@ysiri. ac. cn
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FAIEF) 4 (Aci penser baerii )V B L8 (Megalobrama amblycephala)™® B8 (Ctenopharyngodon idel-
lu) " HZ BB ARERPLE L 2 F GtH,

£ 408 (Oplegnathidae fasciatus) F J&8 T # & B (Perciformes) , 4 # B} (Oplegnathidae), 1 &3 B
(Oplegnathu)"™ ,EREEG RBMEEBEESEEYEoMm. KA R4AM. DR AEEW,
BABREHNERMEMREME, RAFLEEMA HE. LSS REER, 2B RN REA
. REB 21 HEWMFBRRAPALEFTEARRR, HEBXN FAFHRSSE RABEBESHRE B
MFRAESHELRATIRBEAHSHTTHRBETZAOAFHELMRE 5, EER, NELH
WEHEAEYEMATETEAREGTTRANAR RHET ZAFRBEIVNER EREXTRAFHEHAN B
HHFEHFRBEHALR . AWREET £66 GtHa 2K, X H cDNA FH#TT REHELBEMRSE
AT, AT T GtHa RIRZFRME, A RAGIETE A 4 W HLH PR R4 T R 56, A T ER £ Ak
BRI R M IR B X (Gonadotropin-releasing hormone, GnRH) #§#5 GtHa mRNA X MESER
BRI R E T &0l .

1 M-Sk

1.1 =%

KAFRATSEBATARAR2012-04—12), KA THEEN 3 B U RN R AGHERA (£
£ 27.23~31.11 em, fRHE 478.2~671.7 kg) 16 BB, KAHIEF KR 15~26 C, B 28~32,pH 8.0~
8.2, 8 fE4% 6 mg/L L) L, H#sKE 300% ~500%,

1.2 HEmRXE

4151 F 2012-04,2012-05,2012-06,2012-08 TR AAHFRARE, BRBHE L E. SRAFKITETEER
iz E LK , A MS222(200 me/ L) BREEJG A, BUH N (R4 BRSO BE B Vi 1T 5 98 0 B E L 1 L 4
LA A RRE R AR (—196 T F, 58 A —80 CHkARA, AT H RNA KRR, [, A David-
son [& & ¥ B 2 FF A WS A L, 24 h FRA 100 MERRE, A THAE NS, HEMERTNH.

1.3 NMEMNAR/FZLH

B SLZH B B BV RS (70 % ~100 %) B /K . K& W LA 55 A1 5 A1 LEICA RM 2235 &Y H #l
WA 6 pm VK T )5 H. E e, F R IEE R, 76 2585 (NIKON 90D T HAM . AR RTINS
EBHENNBE RS RTE.

1.4 RNAEH

F)F RNAiso Plus (TaKaRa) IO JE I 5% 13 NMHA R IR RNA, Fl A8 M E & A6 Y
(Nanodrop 2000D) il & RNA 4 48 B Fik BE » 1 %0 B IR 52 i e Wk AR RNA M &

1.5 &A% GtHa cDNA L EI =g

Y& NCBI EEREHHMGTE BARYN GtHoe 2K FARITTRHRAEHESIWE D. UAAHFHERR
RNA AR , #3848 PrimeScript® RT-PCR Kit & % 3R #| & (TaKaRa) F I BAE I K 5 3 &R cDNA, A
J& B GtHa # R H:51 49" 8 GtHe B L 75, PCR &4 :94 °C 5 min;94 °C 30 5,59.8 'C 305,72 °C 50 s 3
30 MEFF ;72 CEA# 10 min, PCR F=#1% 1% FIE B B Som I L B0 e IRl . 4 )5 35 #: 3) pEASY-T1 £
LR SEMBEABTRAT) LHEBE Transl-T1 BESHABRALE LR EYWHEATR AT,
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37 CEAMTHRGEF 12~14 h, AN EREREZTERERAFTNF . B F L RE NCBI #1174
M7 He 3t .

1.6 &A1 GtHo cDNA iy 5'-RACE F1 3’-RACE

R TE RS B I & A 87 GtHa cDNA B .LF T T GtHa 1 RACE 514 GR D, IS RNA
i, FR4E Clontech SMARTer™RACE ¢cDNA Amplification Kit % # A& (TaKaRa) H )£ 1F 36 B 4 5
& 5'-cDNA #1 3'-cDNA, #R)5 4> %I 2L 5'-cDNA # 3'-cDNA X # R, Pk GtHaoutGSP5 1 GtHa-out
GSP3% 5|4, iR #E Smart RACE Advantage 2 PCR 7 & (Clontech) # ) #2/E 36 Bl #: 47 PCR ¥ 3%, PCR &
.94 °C 30 s; 68 °C 30 s, 15 MEH, T. B MEHIEML 0.5 °C, 72 CLEfH 2 min; SRJ5 94 °C 305, 60 C 30 s,
72 °C 60 s, 28 MEIF.

¥ 5 —IK PCR =¥ B 40 &5 1ENBER, 4 4 GtHa-NGSP5 #1 GtHa-NGSP3 X5 # 7 £ R
PCR,PCR & F%—K PCR. A 1% KSIENE B KK I PCR F=4 , 44 J5 U 1B [ R 3% e %% 4k | 9 08 PR 4%
RE 3 1

R1 ERHETANEIESY

Table 1 Primers used in this study

CI 7} Elk7d=2 ] A &
GtHeF 5'-GGGTACTTTCTCTTAACATGGTA-3' e H B
GtHeR 5'-CCTATGAAAATAGCAGGTGCTGC-3' e H B
GtHeoutGSP5 5'-GTGGTTTCTCACCCTTATGCCGGCC-3' 5y i
GtHo-NGSP5 5'-“TTTGCGACACAGCACGTTGCCTCCG-3’ 5y i
GtHeoutGSP3 5'-CAGTGTTTTCTCGAGGGACCGTCCGG-3' 3y
GtHo-NGSP3 5'-CAGTGTTTTCTCGAGGGACCGTCCGG-3' 3y
Q-GtHeF1 5'-CGGCATAAGGGTGAGAAA-3' HHEESY
Q-GtHeR1 5'-GCCACACAAGAACATCAGTTTT-3' HHEESY
Q-Bactin-F 5'-TCATCACCATCGGCAATGAGAGGT-3 2EEIE ]
Q-Bractin-R 5'-TGATGCTGTTGTAGGTGGTCTCGT-3 2EEIE ]
1.7 Fo&SH

W 77 45 R Ae NCBI 304 B2 i F) F BLAST 47 FURME L Xt . F)F DNAstar 54 #6477 51 3 3 BN &
Ao FEMEE 5 FFH ExPASy 1y Translate Tool {78 F BT % #1% ; FI) H SignalP 4. 0 Server #f7
155 KB ; R A Clustal X FE47 2 H B [F] U8 ¥ % #) F§ MEGA 5. 0 H1i Neighbor-joining ¥ (B BEH K&
1 000) #4743 F #A4L2Hr s FIF SOPMA #TE B R R AW HW; FIH -TASSER #ITEBH R =K S
i

1.8 At GtHe EEMNAARESAPRIE

st 5% ¥ 2 8 PCR B (Mastercycler® eprealplex 20 38 Y6 8 & PCR 0 # ¥l GtHa mRNA £ &
AFEAFRHR TR RZEBMENEREAF P RA ERAA PRI KPR, R 16745
B &A% GtHa cDNA 255, % R 151 ¥ Q-GtHa F1 #1 Q-GtHa R1, Pk Q-B-actin F #1 Q-B-actin R
YERWZEIH (G D, SYBR Green [ 3¢ 64t ¥} (TaKaRa) #4758 6 8 B M, AT B8 B (E B I & A R 41 47
WEXMNREE. SHAAR 3 B  ERAKRE 3 M7,

L& RNA B, iR PrimeScript® RT reagent Kit with gDNA Eraser K # #1Rf& (TaKaRa)
R EAE BB & B ¢cDNA, Real-time PCR #F:95 °C 30 s;95 C 5 8;57.5 C 28 s, 40 MEH . R WL R
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JE AT RN R AT .

R CAHTEI YR WMERIFHTERMERNIT, DB ETI T ESRERTRIHETKCER
) 25 23 A X ik B ER (0. 8<<KE<C1. 2,R?>>0.98), MIPRHAN CAH, M 22 HE R AFHRAF
GtHa mRNA 5 & BH Bactin WHMNKRBEEE., GRESH Mean = SDCF-HE T An R 2D, FI A
SPSS16. 0 4T AR R F Z 4P (ANOVA) , REERBEKTE PX0.05,% P<0.05 BN ERBE,
4 P<0.01 AP ERIRBE.

2 BSRGH

2.1 FARPREREHABRE

Xt 4% S 50 2 B MEME AR G SRR SR AT AL A M B e IR A TR - DFE 4 A 4y, 5963 40 M ik AR 0
K, AL R T, M g A XA SRR A . B0 0 R AR AR R N BB B A S i,
BOE A0 R/NBE R 59 -BE 40 M B AR 4 T3 00, 32 7 10 4% TP S BE . A I B 6 40 i D 0 B B PR Dy [0 54 O
HWE 1. 2)5 A4, IR HIREE B SR 9 R AT BUR , 40 M0 f AR 4K 5 3 K, M8 i v A B K B O BORL
FITHER . GERA0 SN TR IR A0 L BEE R T B BEAT » R R RN , HF BB 48/, LIV B A 59 BE 40
Ko B SEARN VAR &L (B 1b), 3)6 A 4, SRR 2 FIBRFE , EA 7T LIk Bl 326.1~370.2 ym, HF
SRR BRI R B IR RARE S LN AR TR MK, U040 e © 4 i B0 8 v JBEE A O 51, DLV i AH B £ 48
fa v BRI RN VIR A 1o. 8 Ay, BT RARINIF=5E0N, WRAEMR, ERER/GER, IR E
P ULEF e Ao, R RE B B3 A . BUE AR SR BE R R R F BRI, SR BN M B RS R K, LR
VIR SR (& 1D .

(a) A P & (b) IVH7 5p 5L (c)VHEIIH (d) VIEH 5P L

B1 ZAHNELZT AR ESE

Fig.1 The morphological characteristicsin ovarian development stages of female Oplegnathus fasciatus

2.2 A GtHe WEISTMEARSEHTN

% F#8 GtHa cDNA 2K % 897 bp, 455 132 M EER 35 11 399 bp FFkFEZME1 4 249 bp 19 5’
B A —A 249 bp B 3'JE4 LK , 7E Genbank 54 KM507036, 2 1~38 NMEEBIFEE K, H
39~132 MEEBMABBIK . RBMKFHEET 10 MRFI Cys ZRE:, 4 FI6L T 58 49,52,69,72,73,100,
101,122,124,127 FERIREL , 755 122 1 124Cys ZREFH R T 1 4 His, BB CXC BB E F MR
fEGH (B 2), WA GtHo BERFFIHFRILT 2 4 NWEEAALR (NIDFI(NHT) (B 3), 7 3" 353k S5
BXAEE 1 NMMERFS ATTAAAE 2,

Wit SOPMA ¥4 #TEE REH AN B5, 7 GtHa BERK R, o 1B 1 5 41, 67%,3-5 /8
h 4.55%, TGHL 5 i 5 40. 15% , FEAF4E 5 13. 64 % (& 3), @it FTASSER ®A4HM T &4 GtHa &
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BRH=ZZFEHE O,

GRRAFERE CXCBARTHERSH, EAT 14 N RRFREH

(loop) »3 MR FFATHY BEERA R 14~ C R K o RIE. HEEK AT RN 14. 59 kDa, HrH 504 8. 41,

=250 ACA TGG GGA
=241 GTC AGG ATG GAA GGA TAA TGG AAG TAT GIT TTG GCT TTC CAC TGT TTG TTC TTA TCA TTT
-181 TGT GCT TTA ATG GGA TTA TGA GAA AGG TTG CAA AGT GGC CAG TGA GTC AGT GAG ATC ATT
-121 GAT AAG GTT GGT AGG TTT CAC TTA ATC CAG GAA GTC GTC ACA GAC TGA GGG ACG CGG GTA
=61 TAA ATC GAC CTG GAC TGG GAC AGA AGT CCT CAA TAA AAA GCC ATC CTG CAC AGA GTC ACA
1 . AAG GGG GGA CTG TCT CTC AAC ATG GTA ACT GCT GCA ACC ACA ATG GGC TCA GIG AAG

M K 6 6 L §$ L N M V T A A T T M 6 § V K
61 TCA GCT GGA CTG TCT CTT CTT CTC TTG TCT TTT TTT CTT TAT GTA GCT GAT TCT TAC CCC

S A G L S Y P
121 AAC ATT GAC TTA TCA AAC ATG GGC GAG GAG CA CTG AGA AAG AAC AGT GTT TTC

N I D L N N § V F
181 TCG AGG GAC CGT CCG GTC TAC CAG ATG GGC TTC TCC AGA GCG TAC CCG ACG

S R D R v Y P T

241 CCT CTC AAG GCC ATG AAG ACA ATG ACG ATC CCA MG AAC ATC ACC TCG GAG GCA ACG
P L K A M K T M T I P K N I T S E A T
301 GTC GCA AAG CAT AGC TAC GAG ACA GAG GTG GCC GGC ATA AGG GTG AGA AAC CAC ACA
vV A K H $ Y E T E V A 66 I R V R N H T
361 GAC CAC AGC ACC TAT TTT CAC AAG ATA|TGA |CAG ATG GGA ACT GGA GAC CAC
D H S T Y F H K I =*
421 TCA GCT TGG CGA CAA ATT GTG TTT CTT TTA ATA TGC AAA AGC TCT TCT CTG TTT TAA AAC
481 TGA TGT TCT TGT GTG GCC AGA TAA TAT TTT TGT AGC GAC TCT GTG TCT GTG ATG TGT AAT
541 TAG CCT CCA GTT TTG CAT TTG ATA GAT GTA TAT GAT TAA TTG TAG ATT GAA AAG CAA_TTA
601 AAA TGT GCA CCC AAA AAA AAA AAA AAA AAA AAA AAA AMA

E-REHERIRTEREBT: FERIBRALULEL T TUARIZTIMERS WERL TR 10 R BER

B2 %76 GtHe DNA 2K URENHWEERTFF

Fig.2 The cDNA sequence and its deduced amino acid sequence of gonadotropin hormone common-alpha subunit

from Oplegnathus fasciatus

mH‘HHHHHH‘HHHHHHH|||||m\‘HHHHHH|||||||||H|}||||H||||||H‘HHHHHHH ‘}||||H|||||HH|E|||||||||||

100 120

20 40 60 80 100 120

B HARS BIERARS FEA RARTEAN BN 46T T
B 3 SOPMA Xt & A GtHe BH _REMM ISR
Fig.3 Secondary structure of Oplegnathus fasciatus GtHa protein analyzed by SOPWA
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B 4 T-TASSER 84 &AHH GtHe EH =R EHH AT ER
Fig.4 Tertiary structure of Oplegnathus fasciatus GtHq protein analyzed by I-TASSER

2.3 A GtHoe SEBRIRFELBERRERLIH

B ERAHE GtHe EERFEV S HMBY N GtHe EERFHI HGTRBEH LR, SREW. RGHB
GtHo 551 (Dicentrarchus labrax) B BB E N 98%; 56 B EH (Pagrus major) . B iE (Ac-
anthopagrus schlegelii) . 58U (Morone saxatilis) AE 87 (Lateolabrax japonicus) Vi £ B A (E pinephe-
lus coioides) % £ (Oreochromis niloticus) /N A (Amphiprion melano pus) W) [F) Y443 14 96 %6,94 %,
94%,97%,97%,87%,87% ; 5 H A& #3h4 GtHa EERR T R H:FE 53 % ~87% (& 5),

it MEGAS. 0 RIFHE T £ AW GtHe EERTIIN NJ REHAN, ZREN . ZAHE9RE
AR EGRABOE, SEFARMBR T RIZ, 5HAMELGF RN 1 NI X, X5 Bk Blast 4
P R—2(E 6),

Oplegnathus fasciatus lKGGLSLNlWMmGSVESM;LSLLLLSFFLYVADS YPNIDLSNNGD) NSVEF SR-DRPVYQNG]
Morone saxatilise I SK . - -
Dicentrarchus labrax
Lateolabrax japonicus
Pagrus major
Monopterus albus
Epinephelus coioides
Solea senegalensis
Oreochromis niloticus
Amphiprion melanopus
Cynoglossus semilacvis
Odontesthes bonariensis
Fundulus heteroclitus
Carassius auratus b

WLl IL DLt L. L
. V. Y.L.NA.. H.F.5.s Ak [[s6LRr .- L[]
. FWTRY, . A 1. FLIL[ELGQL - RNYHN. F.

Clarias gariepinus - ——-NTLIP, YT, ATI. .. CVLIEIGQL ... —-NDF. [[ . ..

Danio rerio — —-———=-, FRTRY. EA. IF. LLNI.H.GQL . SRN. V..Y.}L .} E.ENER..

Anguilla anguilla — —-—-——I. VCPGKP. A. . . L. . ILFH[I ..... NENARG. | D. | R. QE.

Human = ————JDYYR. Y. AIF. VT..V..H.LH. A. D——-VQD} P. ||. . QE. FF. .
67 89 10

Oplegnathus fasciatus KAMKTMTIPHNTTSEAT[VAKHSYET-EVAGIR OYFHKI-

Morone saxatilise L. A N ) e K. N .

Dicentrarchus labrax
Lateolabrax japonicus
Pagrus major
Monopterus albus
Epinephelus coioides
Solea senegalensis
Oreochromis niloticus

Amphiprion melanopus LS. AP R 1 R A . YL
Cynoglossus semilaevis - L b bR CRS.LUVVLLLLVLL L RY...
Odontesthes bonariensis . Y.L
Fundulus heteroclitus veessss KDD.T..L..H LY. LI
Carassius auratus N ..EVKRV-L.NDV.LY. .. dhY.s-
Clarias gariepinus RSK...LV. . ..EVERV-I. NDVKLY. .. LY. .F-
Danio rerio RSK...LV. oot} - -E.KNV-ATN-.PLY .. LY..8-
Anguilla anguilla RSK...LV..|..}...}}| - REVIR-—-LDNMKLH. . . LY. .F-
Human RSK...LVQ.| V.} . S.}L|. .. SYNRVIVEG. FK. . . .M L L .} ¥..S-

AER AR WERBEA R HER SRR N-REALA
B5 &A6 GtHe RERFFISH MY GtHe EERFHIR L
Fig.5 Amino acid sequence alignment of gonadotropin hormone common-alpha subunit from Oplegnathus fasciatus

with other species
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Morone saxatilis n
Dicentrarchus labrax
Ok .
L j g
B Perciformes
Pagrus msjor
Acanthopagrus schiegelii
Epinephelus coioides
Monopterus albus
Amphiprion melanopus =
Sebastes schlegelii ] Scoroaenifor
Solea 1
Hippoglossus hippoglossus
Paralichthys olivaceus Pleuronectiform
i " ]
42 (—— Fundulus heterociitus ] Cyprinodontiformes

L Odontesthes bonariensis ] Atheriniformes
Cynog ilaevi ] Pleuronectiformes
Gadus morhua J Gadiformes
o mykiss ] Salmoniformes
Ictalurus punctatus
Clarias gariepinus :| Siluriformes
Silurus
Danio rerio ] Cypriniformes
Carassius aurstus
Acipenser baerii :l Adipenseriform
Acipenser gueldenstaedtii
Anguila anguilla J  Anguilliformes

| IS
0.05 Homo sapiens ] Mammalia

EAAHAELRS
H6 KA GtHe REBRFHSHMFHSY GtHe W REH LR
Fig. 6 Phylogenetic tree based on the amino acid sequences of GtHa, showing the relationship between

Oplegnathus fasciatus and other known vertebrates

2.4 &AFGHe EAREBLTHRIESH

kil Real time PCR ¥, D) B-actin ZE AN S, KM GtHa mRNA ZEZAFAFHRFHRESTHE
M, RKYM .GtHa mRNA ZERR L' B ERENFTAHAABARE. BEEXRSELAVRER,
GtHo mRNA ERAEFHRIBSHMARZFHKEE(P<0.0D), M GtHae mRNA ZERAHRENREER
MXTFOLJFE. S B UH I EELFEE(P<0.05),MEE M TEE. B . FIHZANERER
AEE(P>0.05),

2.5 GtHo EFARPREEFRHPRIRIEKTE

FIRZOLER PCR BB T GtHa 7EHEVE 47 67 59 5L 2 T4 R i 1 2 4 . 59 5L 0 o B0 AR X ik 2K SF-
513 A0 VR RRAH L, AR B GtHo mRNA 7RSSR R T &0 EA BB R REKF. FIA SPSS 16. 0 K 4F
BERBRHHEE,GtHa mRNA 7648 %5 FMEA N 00 RA R RIB K27 B E(P<0.05),

EEKHAF ,GtHa mRNA ZE [ ~ VIR AEXT R X EZH L4, 2] VIR X B & &EKF, 2 N R
ZTHEE &;TENRARAF ,GtHa mRNA ZE I ~ VMM RAE SR EFA B VRN XREHAKFEV
BN ERIT R A B B RME 76 VI OF 31848 | 7 (B 8) s A ,GtHa mRNA 72 [T ~ V #i A X %
BEZRHT M2V N AR KT, BT HMA R THATR, 257 N X6 EF (8 9.
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1.2 -
1.0 -
0.8 4
0.6 4
0.4 4
0.2 4

0.000 016
0.000 014
0.000 012
0.000 010
0.000 008
0.000 006
0.000 004
0.000 002
0.000 000 -

GtHo mRNAK N Fik B

PBO SHKG S LPCI HKM
HARIA

PGB ;O 50 8 Sp: B HK K G 88 St B L P PC. T B8 Ll He D B K F S ML LA
B 7 %fH GtHa mRNA 7E R R4 41 H B A8 % R ik K 7

Fig. 7 The relative expression level of GtHa mRNA in various tissues of Oplegnathus fasciatus

-=- TEOP HLAH R AN FE
- FEEARHE PRI RE
0.010 7 [2:2
2.0
® 0.008 1 3
iy *®
ﬁé 16 &=
£ 0.006 14 E
% 0.004 a [ 1(2) %
0.002 - c 4 los
¥ 0.6
0.000 . . : .
m v v v
MERFAXE R

B MR E; V. VEI S, V. VIS V. & LEHA SRR ER B (P<0.05)
B8 PpEMEAED GtHe mRNAZEZARPEARRFRHHAMHENREIE
Fig.8 The relative expression of GtHo mRNA of ovarian and pituitary in different ovarian development stage of Oplegnathus fasciatus

0.000 016 a
0.000 014
g 0.000 012 - a
)
#% 0.000 010 -
& 0.000 008
&0
E 0.000 006 | ¢
1 0.000 004 b
0.000 002
0.000 000

m v v
ALK BRI

=

BN TN AL IV VA0 AL V. VIS VL. VIS LA R F B RA 25 B (P<0.05)
B9 Jiif GtHe mRNA &AM ER AR T BN RIAE

Fig. 9 The relative expression of GtHa mRNA of brain in different ovarian development stage of Oplegnathus fasciatus
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3 W

FIF RT-PCR #1 RACE 3s A\ ZRASEA T #H T 21K 897 bp 19 GtHa cDNA F5. FHI 4 KK,
7 H R RIK P S A TE 10 MRS Cys #1 2 A NWERAL A7 5, XS RFHATTRES 5T REFE R LA
MEZAREE™, RERAROGNER. FARSEBRPREARE I NI VR L XE5BEE LBHK
SRFAHPIA—B . WA BRI GtHe TEE-B A XMBEEF Y P EERT XTI REREE N ITA &4k
MEEORMUEBTUESHES, GtHa ER BN HAEEE N TR T RTFGEH . BN KA R
FEAPERET 1 GtHe, X 5E R T B I (Oreochromis mossambicus) PR v 4585 (Acipenser sinen-
si)PI g HA 1 # GtHo WEAIIRE 3.

AL ERKE PCR T AN T GtHo ZE S AL T WM RIEKE. 4R EH GtHae mRNA FE
FEERATRE, ZRES HMESFERMHER  RARKERFELSWHIAL A RERH GtHa mRNA
T ERPRRAERMK A JTE. B B AR WITEEFTRERR, ZHESHAREHHERS
GtHo BRESBAESMS S WHGHARN AT RRAREZS RTEAER ZRAEHEINGE. Mittelholzer
el g F sz it 96 % & B PCR 5 848 I 3] K 76 245 £ (Gadus morhua) B GtHa mRNA FEFAK R M5 F
REFNER R IX; HRTER IO KB A B BB A R GtHa mRNA ki, —8%E iz f RT-
PCR #1488 40 M fb 2 Yo B 3B BA T GtHo 78— 24 250750 i gL 3h 4 (R AZOWI BR 2SN AR P T
#FHKik. GtHo lpha ZEARRHA R IXFE, B T REBBRFESHREENH .

kM Real Time PCR ¥4 T GtHoa ERAFAMWEREAR N ARZEKPEL. ZREA . RAHEE
H ) GtHa mRNA 7EV A BB AME , R GtHa ZEWER A RIS RR AN B REER, XS54
B AR A NS R - . Santos U FEHFST UL 8 (Oncorhynchus mykiss) B &2 3L GtH I mRNA
MBZXBEWER RGO BEZESL EF A H R, BT GtHI B E SRR, RBRAME, KW GH T
M GtH I 7R i 8 A S A R A AR B ER SRS 20, B RN RET ML R™EEE SRR A
HINEE, Shimizu ZUXFE BF 52 R 88 (Fundulus heterocliutus) B R IR AR A 2 # GtH 4 EEEE,
KANMBEBNBEARAFTE 2 GHKZE, T GtHoe BERARAEHANPBRAFHX M REFER
HREBERF GHI W RESWT S K, DL X R GtHo 785454 814 58 B A P Rk A F B B4R
HIR A Rt — 25 .

AFRERI, R T GtHa mRNA R KPFEN FHX BB RE, M7E VBB BMME, XTTRERE R E
GtHe mRNA HEZE5TWERNEPHAE. GtH RHEFEFAUEENEBERES . T H, B4 S BK
GtH @ mE TR B MR, 5 HZ4 GtHR S DA B RRG B — 7 H,GtH TR BB W W5 &
AL R R XIS FBRTE R NE 8 50 B _—EE—-SRANTERNRE RFRERUR
RN B B JE R BAPY . Liu £V EBF 5 B 3k 2 (Oreochromis mossambicus) it & 3 98 8 F GtHa
mRNAZE IV #9353 B A fH, R IR S GtHo mRNA 7] BE7E £ 28 A4 78 . 40 Mo 336 78 DA &% 7 3 9 & 4 4k i s 2
TREEEMFA. SEERXNAFAFENASBANTREATRAEAENERNIERELR. o, RT GtH
X 28 AR B PR I ER AL A &% GtH B B 2 W R 4% B O ERL 1 IR0 AL, 5 % Bt — 2B B R AN 4RI .

22 3 ik (References) :

[1] LIN H R. Fish physiology[ M]. Guangzhou: Guangdong Higher Education Press, 1999: 146-261. #ki&4R. ARAEMEM]. "N KH
LHEF AR, 1999, 146-261.

[2] YARON Z. Endocrine control of gametogenesis and spawning induction in the carp[J]. Aquaculture, 1995, 129(124) :49-73.

[3] PIANSA J V, ATHOS J, SWANSON P. Regulation of ovarian steroidogenesis in vitro by follicle stimulating hormone and luteinizing
hormone during sexual maturation in salmonid fish[J]. Biological Reproductive, 2000, 62(5) :1262-1269.



216 B ¥ M ¥ # B 33 %

[4] YARON Z, GUR G, MELAMED P, et al. Regulation of fish gonadotropins[J]. International Review of Cytology, 2003, 225(1):
131-185.

[5] JAMESON J L, HOLLENBERG A N. Regulation of chorionic gonadotropin gene expression[J]. Endocrine Reviews, 1993, 14 (1):
203-221.

[6] ARAIY, KUBOKAWA K, ISHIL S, et al. Cloning of cDNA encoding the common alpha subunit precursor molecule of pituitary glyco-

protein hormones in the Australian lungfish , Neoceratodus forsteri[ J]. General and Comparative Endocrinology, 1998, 110(1):109-117.

[7] NORBERG B, KJESBU O S, TARANGER G L, et al. Proceedings of the sixth international symposium on the reproductive physiology

of fish[C]. Bergen: Universtity of Bergen,1999:462-465.
[8] YOSHIURA Y, KOBAYASHI M, AIDA K. Molecular cloning of cDNAs encoding two gonadotropin 8 subunits (GTH- ] 8 and GTH-[I
@) from the goldfish, Carassius auratus[J]. General and Comparative Endocrinology, 1997, 105(1) ;379-389.

[9] SOWK, KWOK HF, GEW. Zebrafish gonadotropins and their receptors; [l . Cloning and characterization of zebrafish follicle-stimula-
ting hormone and luteinizing hormone subunits-their spatial-temporal expression patterns and receptor specificity[ J]. Biology of Reproduc-
tion, 2005, 72(1) :1382-1396.

[10] SUZUKIK, KAWAUCHI H, NAGAHAMA Y. Isolation and characterization of two distinct gonadotropins from chum salmon pituita-
ry glands[J]. General and Comparative Endocrinology, 1988, 71(1):292-301.

[11] SWANSON P, SUZUKI K, KAWAUCHI H, et al. Isolation and characterization of two coho salmon gonadotropins, GtH- | and GtH-
I [J]. Biology of Reproduction, 1991, 44(1):29-38.

[12] LIX X, LIU XZ, SHI B, et al. Cloning and mRNA expression pattern of common glycoproteing submit of GtH in Cynoglossus semilae-
vis Giinther[J]. Fishery Sciences, 2013, 34(5):23-34. ZEBERE, WA, $£E, %. FEEFHREHEBEEE « TE DNAKRERALR
BARELT]. ok B2 7t &, 2013, 34(5):23-34.

[13] VAN DER KRAAK G, SUZUKI K, PETER R E, et al. Properties of common carp gonadotropin I and gonadotropin II[J]. General and
Comparative Endocrinology,1992,85(2):217-219.

[14] NIUY D, ZHOU Y, TAO M, et al. Cloning, expression and sequence analysis of two gonadotropin beta subunits cDNA in the bighead
fish (Hypophthal michthys nobilis)[J]. Journal of Natural Science of Hunan Normal University, 2008,31(2):120-124. 4K, A,
W&, 5. A& (Hypophthal michthys nobilis) R PG R P U EMN TR . RB 5 FF 401 BB M K% A AR 22|, 2008,
31(2):120-124.

[15] QUéRAT B, SELLOUK A, SALMON C. Phylogenetic analysis of the vertebrate glycoprotein hormone family including new sequences
of sturgeon (Acipenser baeri) B subunits of the two gonadotropins and the thyroid-stimulating hormone[J]. Biology of Reproduction,
2000, 63.222-228.

[16] QUNXC, LIUY, YANG Y H, et al. Molecular cloning and sequence analysis of the two gonadotropins B-subunit cDNAs of blunt
snout bream (Megalobrama amblycephala)[J]. Acta Hydrobiologica Sinica, 2007, (3) ;377-385. i 28 B, X , B 21 , 2. B L 95 g
R BIE cDNA K TLREMFFF A LT]. A& £ P2 ,2007,(3):377-385.

[17] ZHOU Y. Molecular cloning and expression analysis of gonadotropins and its receptors of Ctenopharyngodon idellus[ D]. Hunan: Hunan
Normal University, 2009; 23-34. JE#k. Ef (Ctenopharyngodon idellus) {2 R M ER RS AR W EER BE WD), HI5 . M
JEARE, 2000, 23-34.

[18] ZHU Y D. Fujian Fishes (scroll down) [M]. Fuzhou:Fujian Science and Technology Press, 1985:254-255. RTot. BEAXE (FH)
[M1. B BRI, 1985:254-255,

[19] NIU H X, CHANG J, MA S. Advances on the studies of biology and cultural ecology in Japanese parrotfish Oplegnathus fasciatus[J].
Fisheries Science, 2008, 35(1):50-52. 44bfik, #7%, B¥. KARNEYERFAESEHAFARIL AR EFIR, 2008, 35(D:
50-52.

[20] LIUXZ,XUYJ, WANG Y Y, et al. Characters of development and growth of early life stages of the rock bream Oplegnathus fasciatus
[J]. Zoological Sinica, 2008, 54(2) :332-341. ¥i2 A, B KL, EHH. L. FAHEKNEHE K ZBFAFELT]. shi2#, 2008,54(2) :332-
341.

[21] LIUJ, CHEN S Q, WANG Y X, et al. The study of spawning type of Ctenopharynodon idellus[J]. Acta Hydrobiological Sinice, 1978,
3(6):247-257. X%, BRIRME, EXH, &, HAFPEBOHRI] KREEYEET], 1978, 3(6):247-257.

[22] GEN K, OKUZAWA K, SENTHILKUMARAN B, et al. Unique expression of gonadotro -pin-I and -II subunit genes in male and fe-
male red seabream (Pagrus major) during sexual maturation[J]. Biology of Reproductivion,2000, 63(1):301-319.

[23] GUR G, ROSENFELD H, MELAMED P, et al. Tilapia glycoprotein hormone o subunit; ¢cDNA cloning and hypothalamic regulation
[J]. Molecular and Cellular Endocrinology, 2001,182(1) :49-60.

[24] CAO H, ZHOU L, ZHANG Y Z, et al. Molecular characterization of Chinese sturgeon gonadotropins and cellular distribution in pitui-



2

BRER, % FARRERER « BEN RS KRB 217

[25]

[26]

[27]

[28]

[29]

[30]

[s1]

[32]

[33]

[34]

taries of mature and immature individuals[J]. Molecular and Cellular Endocrinology, 2009, 303(1):34-42 .

KOICHIRO G, KOICHI O, BALASUBRAMA S, et al. Unique expression of gonadotro-pin-I and -II subunit genes in male and female
red seabream (Pagrus major) during sexual maturation[J]. Biology of Reproductivion, 2000, 63(1) :308-319.

MITTELHOLZER C, ANDERSSON E, TARANGER G L, et al. Quantification of gonadotro-pin subunits GPa, FSHB, and LHR mR-
NA expression from Atlantic cod (Gadus morhua) throughout a reproductive cycle[J]. Comparative Biochemistry and Physiology, Part
B, 2009, 153(1) .288-295.

PARHARIS, SOGA T, OGAWA S, et al. FSH and LH-B subunits in the preoptic nucleus;ontogenic expression in teleost[J]. General
and Comparative Endocrinology, 2003, 132(1):369-378.

WONG T T, ZOHAR Y. Novel expression of gonadotropin subunit genes in oocytes of the githead seabream (Sparus aurata)[J]. Endo-
crinology, 2004, 145(1):5210-5220.

WAHLSTR M T, HUHTANIEMI I, HOVATTA O, et al. Localization of luteinizing hormone, follicle-stimulating hormone, prolac-
tin, and their receptors in human and rat testis using immuno-histochemistry and radio-receptor assay[J]. Clinical Endocrinology and Me-
tabolism, 1983, 57(1):825-83.

SUZKI K, KAWAUCHI H, NAGAHAMA Y. Isolation and characterization of subunits from two distinct salmon gonadotropins[]J].
General and Comparative Endocrinology, 1988, 71(1) :302-306.

SANTOSE M, RAND W M, TYLERC R. Follicle-stimulating hormone and its alpha and beta subunits in rainbow trout (Oncorhynchus
mykiss) ; purification, characterization, development of specific radioimmunoassays, and their seasonal plasmaand pituitary concentra-
tions in females[J]. Biology of Reproduction, 2001, 65(1) :288-294.

SHIMIZU A, TANAKA H, KAGAWA H. Immunocytochemical application of specific antisera raised against synthetic fragment pep-
tides of mummichog GtH subunits: examining seasonal variations of gonadotrophs (FSH cells and LH cells) in themummichog and appli-
cation to others acanthopterygian fishes[J]. General and Comparative Endocrinology, 2003, 132(1) :35-45.

KIMD J, CHOY C, SOHNY C. Molecular characterization of rockfish(Sebastes schlegelii) gonadotropin subunits and their mRNA ex-
pression profiles during oogenesis[J]. General and Comparative Endocrinology, 2005, 141(3) ;282-290.

LIU Z, ZHANG Y, WANG D. Studies on feminization, sex determination, and differentiation of the southern catfish, Silurus meridio-
nalis[]J]. Comparative Biochemistry and Physiology, 2008,194(3) :223-241.



218 B ¥ M ¥ # B 33 %

Cloning and Expression Pattern of Gonadotropin Hormone
Common-alpha Subunit in Oplegnathus fasciatus

CHEN Sheng-yi****, SHI Bao?, LIU Xue-zhou'** ,XU Yong-jiang"?,
LI Xiao-xiao'?*®, WANG Shan-shan?, WANG Yan-yan'**
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,Qingdao 266071,China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,Qingdao Key Laboratory
for Marine Fish Breeding and Biotechnology, Qingdao 266071,China;
3. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306 ,China)

Abstract: A full length ¢cDNA sequence of gonadotropin hormone common alpha subunit was cloned from
the pituitary of Oplegnathus fasciatususing by homology cloning and RACE techniques. The GtHa cDNA
sequence consisted of 897 base pairs nucleotides, including 249 base pairs at 5’ untranslation region, 249
base pairs at 3’ untranslation region and an open reading frame with 399 base pairs nucleotides. The cDNA
sequence encoded a precursor protein of 132 amino acids preceded by a signal peptide of 38 amino acids resi-
dues. The putative peptide contained ten cysteine residues and two N-glycosylation sites residues. A histi-
dine residue in the middle of 122 and 124 cysteine formed a CXC chemokine characteristic structure. Se-
quences comparison and phylogenetic analysis showed that the GtHa of Oplegnathus fasciatus had higher
identity to their orthologs of Perciformes (87 % ~98%) than to other vertebrates (53 % ~87%). The qRT-
PCR results suggested that the level of GtHa mRNA was higher in pituitary, ovary, brain and trace ex-
pression in heart, liver, stomach, intestine, muscle and pyloric caecum. However, it was not found in kid-
ney, Head kidney, spleen and gill by Real-time Quantitative PCR technique. The level of GtHa mRNA
was highest in pituitary. The reproductive cycle expression showed that the level of GtHa mRNA in pitui-
tary was maximum in the stage V of ovarian development and that in ovary was maximum in the stage IV.
However, the level in brain was lowest in the stage V suggesting the regulation of GtHq in the ovarian de-
velopment may through both autocrine and paracrine pathways. This research provides a reference to the
reproductive regulation mechanism and artificial breeding technigues of Oplegnathus fasciatus.

Key words: Oplegnathus fasciatus; gonadotropin hormone common-alpha subunit; molecular cloning; ex-
pression; ovarian development cycle
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