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Cloning and Gene Expression of cDNA for the Gonadotropin
Hormone in Rock Carp ( Procypris rabaudi)
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Abstract ; The gonadotropin ( GtH) subunit GtHa, FSHB and LHB ¢DNAs were cloned from ovary of rock carp
( Procypris rabaudi) through RT-PCR. The nucleotide sequences of GtHa, FSHB and LHB are 357, 393 and
444 base pairs (bp) in length, respectively. The open reading frame (ORF) of GtHa encodes 118 amino acid
residues of peptide, and the first 23 amino acids comprise a signal peptide. The ORF of FSHR encodes 130
amino acid residues of peptide, and the first 22 amino acids comprise a signal peptide. The ORF of LHB
encodes 147 amino acid residues of peptide, and the first 28 amino acids comprise a signal peptide. Sequence
similarity of GtHo subunit between rock carp and other fish species or vertebrates are much higher than that of
FSHB and LHB subunits, showing that GtHa subunit is more conservative than FSHB and LHB subunits.
Expression analysis by real-time fluorescent quantitative PCR (FQ-PCR) revealed that GtHa was ubiquitously

expressed in all six tissues examined; the highest level of GtHa transcript was detected in ovary; the expression
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levels in liver, brain, heart, pituitary and muscle descended in order. FSH was expressed in all tissues except

for muscle; the FSHB mRNA was abundantly expressed in ovary, to a lesser extent in brain and heart, at low

level in liver and pituitary. LHB was only expressed in ovary and pituitary, and the expression in ovary was

significantly higher than that in pituitary.
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i P iR 3 % ( gonadotropin hormone, GtH)
2 HUEAESh ) i (AT 20 A 5 S 2 I Y —
FEMEEE MR, AR R e AR T A i Y
AR RE A PR S AHRER AT, AR IR R
X AR B FRGE ) KB A A YR
(Parhar et al. 2003), £ 213 0 M R ik
=H2 M s BIfE JE Vo i £ (follicular stimulating
hormone , FSH ) F1 {&¢ # 1K 4= i & ( luteinizing
hormone ,LH) , fA2SEPEIR M E LA 2 Fh,
B GtH 1 A GeH 1T, 43530 %68 17 ~F i 7L 3 400 ) i
TEVLIOR AL AR R (Li et al. 1998) , X
2 PR AR 2 AR AL, 43500 o WESEFI
B WAL, B2 GtHo WA ELAT i BE ) 1
[P 2 4> GtH (1) o 72 AH 6] 19, 5
GtH 1 F1 GtH Il /B S 5 [ Y51 AH X 4541,
ARSI R AR B R e v 2 B B
FERPH K, T A2 GtH T A1 GtH 1T [7] H
PRy FSH A LH ARXERE, R, GiH 1B
FEA GuH T B P e AT 53] 7 o FSHP 7.3
Fl LHB MV 3 ( Pierce et al. 1981, Sohn et al.
1998, Vischer et al. 2003) ,

‘B B8 ( Procypris rabaudi ) J& )£ H
( Cypriniformes ) ## £} ( Cyprinidae ) # V. F}
( Cyprininae ) JEU & | 7345 T KV U9 3
T, R E A B —Fh 4 Bt dr a2 i T2
FEAHE5 B HUM HURIK B35 e 58 N\ I ZR A 52
M) , I A A R R T A T PR B
AT I YIS E G0, 15 & B R LRV K
VA B TR R R 7R, e 0 B A R (O I By A
1998) . JTJLARR A Tt Y N T80 O 1
ARK AL, B AL BT — 26 fn] B A2k 5
EfE R JF TR i A 7 o A b H £
AN L AR08 (JE = 2007) o A1 i
FRY ARG 1SN R fe ik R A&k

BRI (HEOR SRR ) |, (R AR AT L
F189 52K A< P o 5 7 0 R AU R B i
KA (JH5E4E 2002) o e BRI X 2
B BAHEORHEAR R E SRR R, A5
W T AR TERRIMER 3 N IEHEAY cDNA P41, I %)
HAHEAT 1R85 Bt M GURA Y, LU
J SRV R B 8 43T ILERBIE R R 0 35 7 it
FERHTORL

1 MRSIE

1.1 BARESHE LB 2 ~3 a5
F2009 4F 9 A K H A& K =058 Brifi s, L
iy AR B EL O FTULIR 2 2 AR
RAF

1.2 RNA REXK cDNA E—$&m8 FIH
RNAiso Plus & RNA $& UK & ( TaKaRa, K
) PEEGER BRI O BT ORI 6 Ff4121
A RNA SR R i & EasySeript First-
Strand ¢cDNA Synthesis SuperMix ( Transgene, 1t
50 K5 RNA SR S eDNA 2 % 53 2 N7 A4
Z 9. B RNA (5 ~ 500 ng) 6 wl, Oligo
(dT) (0.5 g/L) 1 pl, S FE IR 10 wl, )2
e WEA RNA BB W 1 wl, DEPC /K
2 wl, 7€ 42°C F##E 30 min,85°C MI# 5 min
{2 i S mESAG . T3 cDNA T - 20°C AR 47,
1.3 5|¥Migit Y% GenBank 1 HiRiE
FAEME BRI ER 3 ) mRNA 7 371 JF 735 B 24
(open reading frame, ORF) i) {8 5F X 511514
(1), ih DI SEHEERE A MR S A5 i
1.4 GtH3 ©IEE ¢DNA FHIHERE  LIGP
B —HE cDNA AN, RIHLL B9 1 3 7 4k
cDNA 5| ¥ #£ 1T RT-PCR ( reverse transcription
polymerase chain reaction) ¥ # KWK R K.
10 x PCR Buffer 2.5 pl,Mg’*2.0 wl, dNTP(10
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F1 ¥ GtH IEE cDNA F5) K GtH IEEF0 B-actin FQ-PCR 5[4
Table 1 Primers used for cloning GtH subunits cDNA and FQ-PCR primers for GtH subunits and 3-actin

K ElL7] J¥51(5'-3") BAEEECC)
Gene Primer Sequence Melting temperature
Cilla GtHa-FQ-F AGTGTATGGGATGCTGTTTTTCTA 59
GtHa-FQ-R AGTGGCAGTCTGTGTGGTTCA
FSHB FSHB-FQ-F ATTGACACCACTGCCTGTGC 59
FSHB-FQ-R CTGGGTAAGTGAAAACGGAGTC
LHB LHB-FQ-F ACTGCCTGACAAAGGAGCC 59
LHB-FQ-R CGGACGGTCTCGTAGCG
. B-actin-F TCACACCTTCTACAACGAGCTGCGT
B-actin 59
B-actin-R AGGCATACAGGGACAGCACA
Cilla GtHa-F ATGTTTTGGACAAGATATGC 58
GtHo-R TTAAGACTTATGATAGTAGCAG
FSHB FSHB-F AGATGAGGATGCACTTCGTT 55
FSHB-R GTGTTTGGTTTCCTTGTCTAAT
LHB LHB-F ATGGGGACACCTGTCAAGAT 56
LHB-R GGGCTAGTATACAAGGAAATCC
mmol/L)0.5 pl, 314 F/R (25 wmol/L) 0.5  1.7.2 FQ-PCR /i DA Ar J5 5 & 2 {4 | B

wl, 55—%E ¢DNA 0.7 pl, Tag i (5 U/pl) 0.5
pl,ddH, O #h & % 20 pl, PCR §" B M.
95%C 5 min;94°C 30 s,56°C 40 s,72°C 50 s,35
AMEFR;72°C 10 min, RT-PCR 724 45 HL UKk £
W Tl 3 B2 R AR R Bk e B DN Y, Ak AT
GtHo . FSHB .LHB 3 MIE3EH) cDNA 751,

1.5 GHI3IANTEFIREESHT M
GenBank " T 2% £ %1 £ 2 J HoAth 5 ME s 9 1
GtHo ,FSHB | LHB . 32 F: 1. 7y 51, 1| FH 4k 1
DNAMAN Version 6 #1720 FERR [R] U514 HE X
1.6 SEBFINELERSHT RAHEA
STk ANTHEPROT 5. 0 X GtH 3 4~ W7 5L 4
TR Y 5 (0 BRAL R SEA T 0047

1.7 GH3IANTEEMNALRIEIEREN X
H FQ-PCR J7 Al 3 AR mRNA fEH 4
thy R Gk 22 S, 925 ff A Bio-Rad Q5 Real
Time PCR RS 5EM,

1.7.1 FQ-PCR Wy5l¥icit MRIsC KM
GtHa \FSHB . LHB V. JE FF i 7 452 4E 15 51, 4353l
BT FQ-PCR #5519 (£ 1) . FIE, R
P 8 11 ( Cyprinus carpio ) B B-actin J¥ 3
(GenBank 5 M24113) , #3154 B-actin-F/R
(F 1) Ry MBI EN /EHR FQ-PCR
RTINS,

B0 G FALA 6 FPAl 2155 —8E cDNA Ny
Bk, FIFH RT-PCR ¥ 34 B-actin 5, LAAG I
SRS ), [FEE, R FQ-PCR 5|4t
17 RT-PCR ¥4 2 J5i i GtH 3 AN 3%, I i% &
IR R, DA AR 45 H AU R AR 3RaA
15 6 FheH 21 g FQ-PCR J7 WA 7 i
fi GtH 3 /3% mRNA JE 75 ik M LU RA 2
S BRI N S F Y E 3
ASEATREFEAT FQ-PCR, [A] B 5 B /K AR AR X B
AL B HE N S5 8 3G X R DLHERR
SRR 2 IT IR AR 2 s 7 I F . FQ-PCR
SR Z A :cDNA 0.3 wl,SYBR Premix Ex Tag
II(2x) 12.5 wl, 5% F/R (25 pmol/pul) 0.3
wl,ddH,0 #ME % 25 wl, R M :95C 30
$;95°C 5 s,59°C 30 s,72°C 30 s,40 PEIH,
72°C 10 min, FhffEAHZESECN .65°C ~95°C | &
10s 71 0.5°C, ¥ FQ-PCR =¥y it 47 v Uk A&
W, LU DGR 5 02 i T A 5 5 19 cDNA #%
SEARTEAN . AE FQ-PCR 45 5 1 H PR K6 45
AHIF B9 RTHE T, A Bio-Rad iQ5 F1i0 %1% 5 1A%k
P& , i GraphPad Prism 5 {44 B 2% S 5 1=
ITEH A Ce ki AT AR E 53, 3 AN
F mRNA 5 B-actin FEH mRNA [ AHX] 35 &
PL2 72Ok R, LA E A B I AR Rk K
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F-(Livak et al. 2001) , &7 HOIR A
2 iR 5500

2.1 FE#EGH3INTEMTE KRN
JPARE] 3 4> ¢DNA JPF1, 53T P H X s B
AT 38 PP 51 15 o R MR AR P BRI R 3 W7
G, FEHR AN Y ) AE S 4, GtHa
SV 1) 56 3% JF k] 132 HE 4 K 357 bp, 46 118
MR MR ( GenBank 5%+ JX105891) . FSHB
VL 114) 5 3% Tk ) 12 HE 42 K 393 bp, Zi 65 130
MNREFHEMR ( GenBank 5% 5. JX105892) , LHB
VL 1) 58 5% TF R ) 12 HE 42 K 444 bp, Zitis 147
MR IR (GenBank & 5% . JX105893)

2.2 FFE#E GtH 3 M TESEBFIIMNREE
M B A B GiHa VKL W] B0 2 A
( Ctenopharyngodon idellus ) . #§ ( Aristichthys
nobilis) AW ( Carassius auratus) RA 3 ~4 T4,
FEIR % H 1 22 S, H R IR M 43 0 R 96. 6% |
96. 6% .95. 8% 1 97. 2% ; 5 HoAth . 35 1 [] Ui
PEN 61.9% ~86. 1% ;-5 HA A HEsh ¥ ) ] I3
PR 59.6% ~71.6% (£ 2), GtHa W.FHETENT
ZE R E] LA RS . FSHPB WV 3L 40 3L R 91 5
il B v fh 75 4 ( Mylopharungodon piceus ) Fl
B R R A 93. 1% 91. 5% 86.9% 86. 2%

H186.2% ;5 HoAth 2 0y R IRl 47.2% ~
79.9% ;5 516, ( Chinemys reevesii ) 19 [A] P57 PE AL
H40.0% (F2), Al UL R FSHR 72z 5
iy 37 [ Ho At 8 28 [RIVRAME WA Gl S 3 1)
B A TR LHB 3 i 2 R R e 4 W) H b L
Pl Zx 0 25 iy IR IR R 88.6% ~ 92.5% , [F]
FSHB MV & 2 3 iR 1) [) 5 M R 380 2 5 5 HoAs
JURP a5 [R5 P AE 72. 2% ~79. 9% 2 [l ; [F]
HAH HE s 0 R PR AE 41. 4% ~52.3% 2
] (22 2) ; 2 B R ALY il L GtHa W7 5E 72 £k
JEREIR, B8 LHR WA EA GtHa 3751
57, 3 DR GtHo VB AE A 28 FR AR R
2.3 AR GH3I N TESERELSN

AR GtHa WIEE H A9 T8 8 13.5 ku, 55
L SN 8. 955 s FSHB WEREER H 4> oM 14. 5
ku, Z5HL 50 4. 845 LHB WAL (M4 T8 H
15. 8 ku, 251 5 4. 665, GtHo WV KGR
ENGLEAL T 22 ~26 {7 EIERRIEIE 2 0], 1656
23 MEILMRIR I (L AR IR L) A A i b))
PR 1 ~ 23 ANEIEIR N E S K, FSHB
FERRBE BV ET AL T2 17 ~ 23 & R ik
Fezia), Hofs s I 5 3 Ak, 430 25 18
DA TR 2R 20 A7 1) 22 IR A 22 437 11 2 Jok 2

x2 FFRE GH TESERF I EEREESH

Table 2 Similarity of amino acid sequences of GtH subunits between rock carp and other species

GenBank & 5% 5 GenBank accession number

YyFh 44 Species

[Al P M Homology (% )

GtHa FSHB LHB GtHo FSHB LHB
## Cyprinus carpio M37379 AB003583 X59889 96. 6 93.1 92.1
1l Carassius auratus D86551 D88023 D88024 97.2 91.5 91. 4
BEE £ Danio rerio AY424306 NM_205624 AY424304 80.3 66. 9 79.9
Al Ctenopharyngodon idellus EU095936 EF552329 EF552329 96. 6 86.9 88.6
KIRME A Oncorhynchus keta M27152 M27153 M27154 61.9 47.2 72.2
8 Aristichthys nobilis EU09593 EF552360 EF565164 95.8 86.2 88.6
B 4 Mylopharungodon piceus N/A AF319961 AF319960 N/A 86.2 92.5
MG Clarias gariepinus X97760 AF324541 X97761 86. 1 67.7 76.7
H 268 i Anguilla japonica AB175834 AB016169 AY082379 69.8 52.4 72.2
B ff, Chinemys reevesii AB085199 AB085201 AB085202 S51.1 40.0 52.3
#3¥Y Coturnix coturnix 570833 AB086952 S70834 62.7 N/A 41.4
N Homo sapiens NM_00073 NM_00451 NM_000894 59.6 N/A 43.2

RHN/A” R YR BRI AR TS, 7R S 1R P A b o (B R 2K

The “N/A”indicates the subunit sequences of the species are not reported and absent in our homology analysis.
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2,56 1 ~22 DR NF SRR, LHR ALK
BERUB BT A T4 25 ~31 DR IER IR I >
li1] , 5ot A V) B2 0 7R 55 28 SR LR R FE (T
RAIR) 5 1 ~28 NE IR I E TR,

2.4 FFEEGH3 NIEE6 MALRPHE
X RT-PCR [ J5 ML VKA I 45 2R 5 FQ-PCR
S J S 0 RS |l e it 2 B v RS D
o —50, BN GtHa W EETEFTIN) 6 Fi2H
AUh 5 Feik  FSHB W HREAEBENLIA A H AT 5
FhZR A 2235, LHB 373 2 7E O 5 A 361K
HhRaA , KA AR BT 3 38 1 2% 5 FQ-PCR
e, FQ-PCR 48 /3 Hr 48 R /R, GtHa 75
FEBPFE R AR = O TR FILA

0r A

30

A ek gt
Relative mRNA level (GtHa/B-actin)
(]
(=]
T

LE N R o o B

Heart Muscle Brain Liver Pituiyary Ovary

H#H Tissue

05F

A ek dit
Relative mRNA level (FSHf/p-actin)

0.0
i 7] is Ttk B L

Heart Brain Liver  Pituiyary Ovary

H M Tissue

i 3 2 R (5 s FSHB. W7 375 50 50 £
kT AL U JFFRITE g ik i
6050 05 ; LHB 70 3 FL7E 0 S35 o 4 i
s A e R B G TR b (1)

3 i w®

3.1 AHJFE# GtH3 MIE cDNA ®RF1E &
FEFR A 0 [R5 He T 25 SR 6 B GtHa . FSHB
N LHB 3 /N0 3 () & FL 1R 7 4] [) il 5 f |
i SFNEE L fa SRR A R R R &, 5 S
R FLIS sh 0 (0 TR JR P 321K . GiHe 37 3L 7F
3 AN HE P PRSI E d e s FSHB 5 HoAth £ 238 KA
HEShP A L, LR 7 91 A8 SR, s b gk

0.8
0.6

04

I Pk dit
Relative mRNA level (GtHa/B-actin)

A HLpg (i i Ptk
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__0020rp
E
&
= 00154
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S E
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Bz
5 0.005F
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0.000

L U B fr o ik BREE
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E 1 GtHo FSHP #1 LHB 3 M IEEAERBAHRHBENRIAE
Fig.1 The relative mRNA expression levels of GtHa, FSHP} and LH in different tissues
A .C.D 43324 GtHo [FSHB Al LHB P HEAE A 20 1P (AR 3R 3% 5 5 B 2 GtHo SV EELE B3 B S A1 I A 25 2 v 1) R X

Tk,

A, C, D: The relative expression levels of GtHa, FSHB, and LHP in various tissues; B; The relative expression levels of

GtHa in the tissues excluding ovary.



-6 - B F 243 Chinese Journal of Zoology 48 &

fi%; 1 LHB A1 %) F FSHB f5rF 5w, &4 —
7, X 5 H Al ¥ B 5 B 58 45 2R — B ( Pierce
1981, Sohn et al. 1998, Vischer et al. 2003) ,
GtHow MV AETEFEAL v i OR 57 P AE o I rp 45 3]
TE— PRI,

R GiH 3 7R S5 L S B TR B
KBRS 1 ( Oncorhynchus keta ) %5 FAlh 25 )
FSHR F1 LHB MV 3 A9 55 B & AH T (Suzuki et al.
1988, Van Der Kraak et al. 1998) . & Jf il {ig
PRI R GtH 3 M FEAY T 23 > 24 JE R 5k 2
FE 92405 5 R E 81, HL I g it 17%) 2 25k i e i
W17 IR 3 4, 455 R A4 2 i HL A £
RECBEMEsh Y FE A 23T ( Van Der Kraak et
al. 1998, Quérat et al. 2000, Zhou et al.
2010) .

3.2 FREGH3INTEMNALARIEIESR

AN B BRER G O o W R i —
HE(AHE R A 2008) , B IT Y —LEHF 5T 4l
HIUESE FSHB Ml LHB W HE7F M 2R TR LIS
AP £ L, Parhar 45 (2003 ) WESE7E 2 R
i ( Oreochromis niloticus ) Jixi "9, E % 5 ] 5]
FSHB I LHB A1k, fEBESfmrh HF 58 AR
WA GtH 3 A7 B 7E B T A 1 0 20 S an il |
B AT S AU #RAT 223K (So et al. 2005) , X
B 8% ( Silurus meridionalis ) W) #ff 58 & #K,
FSHB H1 LHB AL REE JIEL A& & B # R 5
(Wu et al. 2009) ., Wong 55 (2004 ) 7£ 4= 3k
(Sparus aurata) SRR R FSHPB i LHB P FETE B
REAN A o 2R3k HBA BBtk 2 AR vE i R
B TR, ASSEIS BT R H B IR A oy
2 ~3 WAy A, GtHa \FSHB F1 LHB 3 /1 3
FEARRI L rh Rk WAFFE2E 5, GtHo . FSHB
AL mRNA FEFEAR OPEE 0 A b 44 3R
ik, LHB W5 mRNA H7E R ) 5 3 ik
WAL Y GtHa WHE mRNA A %Kik, T
DL RIS R A7 2 R AR M BR R A
AN FRIREF SR DL A B S (Wong et
al. 2004), HHFFE (Wu et al. 2009) 35,
GtHo \FSHB il LHB A9 2% 35 77 76 14 31 534k, B
GH S AEAE 3 I3 GtHo FSHB I LHB 3

5 TG S AP A s . ARSI I o e
FER IR I A AT AENE 3 73 Al 1 75 S 1 — 2P Y
W .

i JEUE GrHo A9 F 8 A7 R W] B A 4

Ji r ) 7 B B S i SRR S U B oo
FEAEFT ( Yaron 1995) | {#i #5 A5 [R] 40 21 ) 2 3k &
FEAE 25 R PR MR R 3R AT B A7
PyFh 2 55 5 eAh  BORE ) B Be AT v R R R 2
— o (B IR R A 2 R IR AR A T B
Wit BEeE . SR AR BETE B 52 A BE N 43
WRGIHT Bl RS- A AR X — R R
SR (R 1997) . 78— & IRBE 4
SR T Fr i i) R 45V S il i e A2
PERR IR 15 5 RS h 3G o, B AR T
PR ZE 2T 75 M 2 T B 2R 1 R AR Al
Bi & B A HERS 5 HEO (RIS S8 1991)
P AR IR & AT R R AT REARZ
3 FHLER T T RS 2R 5 AR A A0 —
Pl B, (H 20 T OIS AR R B, AR 5258 A
5T 25 Ry v R R B 0 o LR A 5 4
HET —E R TR

g UK X R PR A
BRFEAS | R I EG

2 £ X M
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