2012 11, 19(6): 915-922

Journal of Fishery Sciences of China 5}1' }E i’b\ X
DOI: 10.3724/SP.J.1118.2012.00915
GtHRs
= 1\ L2 2 1 1 1 v 1 o eh 1
éﬂ':":]‘j{:'j:/A ’ YIJE]Dﬁ ’ 5&% ’ éj‘é 9 Ffif\if"ljé: s 7H‘\ [= AN
1. ;
, 510275;
2. , 150070
WE: (Epinephelus coioides) , 7
(I-VID), (gonadotropin receptors, GtHRs),
(follicle-stimulating hormone receptor, FSHR) (luteinizing hormone receptor, LHR)
mRNA , (Cyp19a) PCR (Real-time PCR)
,FSHR mRNA I I , I , v v , VI
, LHR I-1v) , V , VI
Cypl9a mRNA  I-III , v Vv , VI
, Cypl9a FSHR , FSHR LHR
R , FSHR Cypl9a

GtH/GtHR

s >

hESES: Q959 NHkFRERD: A

(gona-
dotropins, GtHs) (follicle-stimula-
ting hormone, FSH) (luteinizing hor-

mone receptor, LH) GtHs R

a g
; p
GtHs
(gonadotropin receptors,
GtHRs), FSHR LHR ,
[2]
, FSH

g% BE: 2012-02-21; &iT HEA: 2012-04-20.
EEWAB: ) (200903046);

X EHS: 1005-8737-(2012)06-0915-08

, LH
3]
,FSHB LHp
(4-11] , (Pagrus major) LHp
, FSHP mRNA ,
[8,11]
(Paralichthys olivaceus) GtHps
(6] GtHs

b

(2009B020308001, 2010B090400551, 2011B020307009);

(A200800HO01, A200900HO01).

EZ BT 1977, -, ’
BIEIEE: , , ;

. E-mail: cedarhu@fishbreeding.org

. E-mail: Isslhr@mail.sysu.edu.cn



916

19

GtHs
GtHRs

GtHRs

(Serranidae),

(Epinephelus),

17p-

170-
MT)
GtH/GtHR
[27]
GtHRs
Cypl19a
GtH/GtHR

11

24~29C
10 2009
2~26

GtHRs
GtHs

b

GtHRs!'*2"!

[19-21, 28]

b

(Perciformes), #&

(Epinephelinae),

(Cyp19a)

(Estradio-17p, E,)

[29-3

Gt

0]

HRs,

(170-methyltestosterone,

MS-222

-80°C

>

>

2008

180°C

3 h, 1.5 mL DEPC
1.2
7 pm, - 5
1.3 RNA
RNA, Trizol® Reagent (Invitrogen,
USA) lug RNA 1%
, RNA , 28S
18S ODzsp  ODag
RNA , OD260/280 1.8~2.0
1.4 cDNA
1 ug RNA , DNA (RNase-
free DNase I, Fermentas, USA) 37°C 30 min,
DNA; 1 pL
10 mmol/L EDTA(Fermentas, USA), 65°C
10 min DNA ReverTra Ace
(Toyobo, Japan) cDNA

RNA 11 pL, 5x
Reaction buffer 4 pulL, 2 mmol/L dNTPs 2 uL, dT 1
pL, RNase Inhibitor 1 pL, ReverTra Ace 1 pL

:42°C 20 min, 99°C 5 min, 4C 5 min

15
Real-time PCR
, FSHR LHR  18S
27 Cyp19a GenBank
(AY510711)
FSHR : 5'-CGAGGCTGACCCTTACTTCC-3',

: 5'-GATCCAG ATGAGGACCCGTA-3'; LHR

: 5'-GGACATTGCAGGCTTCAGTT-3,
5'-CAAGGTGGCACATGAGGAAG-3'; 18S
5'-CCTGAGAAACGGCTACCACAT-CC-3',
5"-AGCAACTTTAGTATACGCTATTGGAG-3;

Cypl19a : GGCATGA ACAAGAGAGGCATC,
: CTGTGTGGCGGAGACACTGAC
1.6 PCR
¢DNA ,



6 : GtHRs 917
PCR , 1% : 94°C, 1 min; 40 cycles 95°C, 10 s;
; 56°C, 15 s; 72°C, 20 s 2
10" 10" 60°C 95T
PCR , 1% 1.7
PCR 20 uL. , PCR +
13 pL, 10xTaq buffer 2 pL, MgCl, 1.6 pL, (mean+SE) GraphPad prism 5.0

10 mmol/L dNTPs 0.4 pL, (10 pmol/L)

Tukey’s multiple range test

1 uL, Tap DNA (5 U/uL)0.1 pL, , P<0.05
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Fig.1 Photomicrograph showing the different phases of the ovary development in the orange-spotted grouper
A, phase-I with the numerous goniums and a few primary-growth stage oocytes; B, phase- Il with the numerous primary-
growth stage oocytes; C, phase-IIl with a few cortical-alveolus stage oocytes; D, phase-IV with numerous cortical-alveolus
stage oocytes; E, phase-V with a few vitellogenic stage oocytes; F, phase-VI with numerous vitellogenic stage oocytes;
G, phase-VIl with numerous atretic vitellogenic stage oocytes. G, gonium; O1, primary-growth stage oocyte; O2, cortical-
alveolus stage oocyte; O3, vitellogenic stage oocyte; aO3, atretic vitellogenic stage oocyte. Scale bar=200pum.
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Fig. 2 Validation of a Real-time PCR for FSHR, LHR,
Cyp19a and 18S in the orange-spotted grouper

All target and reference genes could be amplified specifically

by reverse transcription-polymerase chain reaction (RT-PCR)
from each ovary cDNA samples, and the results were repeatable
on five samples (A). A standard curve for real-time PCR of FSHR

and PCR confirmation from plasmid templates with different

concentrations are shown in (B). The specific amplification of

FSHR was further verified by the melting curve with one peak (C).
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Fig. 3 Levels of mRNA expression for FSHR (A) and LHR (B) during ovary development in orange-spotted grouper.
18S is used as the reference gene. Bars with different letters indicate significant difference (P<0.05).
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Expression profiles of gonadotropin receptors during ovary devel-
opment in the orange-spotted grouper (Epinephelus coioides)

HU Xuesongl’ 2, LIU Xiaochunl, ZHANG Yongl, LI Shuishengl, CHEN Huapul, LIN Haoran'

1. State Key Laboratory of Biocontrol, Institute of Aquatic Economic Animals and the Guangdong Province Key Laboratory
for Aquatic Economic Animals, School of Life Sciences, Sun Yat-Sen University, Guangzhou 510275, China;
2. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China

Abstract: The pituitary gonadotropins (GtHs), follicle-stimulating hormone (FSH) and luteinizing hormone (LH)
regulate steroidogenesis and gametogenesis by binding to their respective gonadotropin receptors (FSHR and LHR)
in vertebrates. In this research, the ovary development of the orange-spotted grouper (Epinephelus coioides) was
first divided into seven phases (phase I to phase VII) according to the histological characteristics of oocytes, and
the temporal expression patterns of FSHR and LHR were further detected in parallel with the expression profiles
of a downstream factor (Cyp19a) during different developmental phases of the ovary. Quantitative real-time PCR
determined the abundance of FSHR was at a relatively low level within phase I and phase II, then elevated gradu-
ally in phase III, significantly increased in phase IV and phase V, and remarkably decreased in phase VI. Con-
trastingly, the transcripts of LHR remained at a low level during early development of the ovary (phase I-phase
IV), but were stimulated at the beginning of phase V and peaked in phase VI. The transcriptional levels of Cyp19a
were very low in the ovary from phase I to phase 111, but significantly increased in phase IV and phase V, and then
sharply decreased in phase VI. Generally, Cyp19a had a similar expression profile with FSHR. In summary, our
results suggest that both FSHR and LHR are involved in the regulation of ovary development, but two receptors
may play distinct roles in the different development phases of the ovary. FSHR may be the major activator of
Cypl19a transcription. This investigation contributes to elucidate the actions of GtH/GtHR signal systems in re-
productive regulation in the orange-spotted grouper.
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Corresponding author: LIN Haoran. E-mail: Isslhr@mail.sysu.edu.cn



