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GnlH % BAXt 3 78 & 85 (Cynoglossus semilaevis)
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WE ARG REITT WA E 8977 580 % (8 M IR 5 & 314 ¥ & (Gonadotropin-inhibitory
hormone, GnIH) % ik xt 2 7 & 45 (Cynoglossus semilaevis) T I fi F 4 78 48 % 2L [ 1y &k 42, AT % 4
R R R, tsGnlH-1 183t 7 gnrh2 #0 gnih 8% 35, *F gnrh3 F= kis2 #) % 32 L% "9 ; tsGnlH-2 #7147
gnrh3 k35, X gnrh2, kiss2 A gnih #93& 35 T % . GnlH % kX A 78 48 % 25 B9 6] 98 45 %
Bl — AR E G4 e A GnlH 2 JkE A REFER TR, KARERE T % GnlH &
b5 KA FRENF AR, FERNFAREE T Ha,

K HEA
FESES S917; Q575; Q492

45 R R 2 TE PN I HE B0 ) A R 2 N 3
16 ) B Z BT Fr G — 38 1R — 1 R % (Hypothalamo-
pituitary-gonadal axis)¥ %5 . T Frfigi b 28 AR AE P B
E B % (Gonadotropin-releasing hormone, GnRH)
B A 2 M IR i & (Gonadotropin, GTH)## 4 14
3 WA 1) B HE R -, (H A — R0 B A fE
B30 GTH 43 . B Tsutsui %(2000) M H A 4554
(Coturnix japonica) fiii /143 25 H — T B i -+ = ik
(SIKPSAYLPLRFa), [KHAEAZMIH] #4593k GTH /Y
G1 b, BT LA 44 (R A IR 2 4 i 98 (Gonadotropin-
inhibitory hormone, GnIH), iXJ&%% 1 IAEH HESh )
YoE i BA MR AT RE R T 2K, BEfS, A
0B FLAS AR LS E 1 T GnIH A [RIRFE, JfX)
HA5 M 5 DRER) 2RI R T K ERIHFFE(Ogawa et al,

FHEES; REBRGEIRGE; RERBERMHRE; TEM; £EMELER
SHRERIRAE A

XEHS  2095-9869(2017)01-0056-07

2014; Osugi et al, 2014; Ubuka et al, 2013; F %%,
2016).

AR AN GnIH J A G i 19 i 44 22 Bk 2825 g D0 n
Ta] A AN [F A Y IR (Ogawa et al, 2014; Osugi
et al, 2014; Tsutsui et al, 2012), XLEL AR C K 4B
H— AR -LPXRFa(X=L 8{# Q), K, M
S5HE DZEARYE LPXRFa 2 Ik,

PAEE N, E SR ELIE T GnIH/EH T
T Fe i GnRH #2850 5 L 42 4F T 3 44k 4 o
GTH RY& m.5 43 (Bentley et al, 2009; Clarke et al,
2014; Kriegsfeld et al, 2010). #Xifj, GnlH X} 1253
IR G RS 4 W i R A E A AE S i, 42t
(Carassius auratus) GnlH £ ik gfGnIH-1 {2 T 2 5 7R
75 fiifi(Takifugu niphobles)®&{& LHB .FSHB.GH L)} PRL
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f)Z%1%(Shahjahan et al, 2011, 2016), 0441
GnlH ZJik gfGnIH-2 Fl gfGnIH-3 W35 FAK T 4 fo 3k
K LHB/FSHP iy 157K-F(Qi et al, 2013), [AIf:, MK
TE 9 4845 47 B 71 (Epinephelus coioides) gGnlH-2 1[4
ik 7R LHP M93R1K7KF-(Wang et al, 2015), 1Ak,
A0k 25 13 555 WU ¥ ' (D centrarchus |abrax) sbGnIH-1 #l
sbGnIH-2 HI45 R 7%, sbGnlH-1 A MFE{R LHB .
FSHP Il GH 5535, 15 sbGnIH-2 & F &K T =# 1Y
%335 (Paullada-Salmeron et al, 2016). £ [ Jirif, GnlH
ZIKS 5T B EARTIRE, (A GnlH AR Y F
[B], JUHOEREEf s, XA R A S W AR
R

BT BRI TSN, GnIH A g itk
TN Bl GnRH #f 28 ok 1 4% GTH Y& LS 73 .
SRIM, GnIH XF 28T B A 5 A0 56 3 P Z bk A5 1Y
WL, MICER.

3575 5 (Cynoglossus semilaevis)f& — Ff B B 1Y i
IKFRFE LG, ATARENe, 2 o AR A A S T g
RO A — S RE, filln FSHB. LHB. GTHa Fi
mPR-Like %#(Shi et al, 2015; #i2% 8%, 2015), {HEFEE
i R ILA % GnlH IWF5EHGE . ABF5E GnlH
FE A AR FE AR R PR FABLE], ARF5E EUGE S T
il B8 AR B 7 S, 455 O E it PCR R, F5Y GnlH
Z MO T Frfili A= FE AR G (B2 45 GnRH . kiss2 FI
GnIH) Rk JaF s, LI B GnIH X i 5 65
Az B Al TR AR AL AR

1 RS
1.1 K7

7 5 A UK tsGnIH-1 (SLDLERLNMRVTP-
TASKSSLPTIIKLYPPTVNPHIHANMPMRF-NH2) #i
tsGnIH-2 (EVEPEDDQSHNTPNMPQRF-NH2)¥J 1 |-
MR AV BHHLA IR A R G, 26 > 95%. ¥ 2k
T K E A KR 1 mmol/L BE, /r%%F PCR &
(5 ul/A) ,—80 CARAE 4G L L15 15 F2 35T H5 (Leibovitz’s
L15 Medium powder) & X{$T (Penicillin-Streptomycin-
Glutamine)¥JIlJ A Life Technologies 23] ; 4~ IfiL i
# H BSA (Albumin Bovine Serum, Fraction V, Fatty
Acid-Poor, Endotoxin-Free)lij H Calbiochem 7\ ;
HEPES J H Solabio 2vF]; RNA 2HUA7 RNAiso
Plus . 5 % 55187 & PrimeScript™ RT Reagent Kit with
gDNA Eraser (Perfect Real-time) A M 7¢ ¢ 7€ & PCR ix
#]# SYBR"Premix Ex Tag™ Il (Tli RNaseH Plus)¥J
4 [ TaKaRa ZAH], HAHE 204k,

1.2 SRHA&A

S R AL ARE B8 T KA RA
m, 2 W, MEME, (RKEN(573.8£26.6) g, MEIRFEEL
(Gonadosomatic index, GSI=1¥ fif F /& & x100) N
(1.54+0.08)%. P & 85 0.05%19 MS-222 k)5,
FHBY 75 25 19 98 4 28 35 T 3K 3R AR BE , iGRECH TF
i, BT KT TR L15 e strh . L15 53R
77 (3 1S I8 Wang %:(2014), WURE T B8 T 76
180°CHLIE 6 h, HUFELS IS, 7 ZIHEHE L G B8 21 4 iy
Fr Wik —25 b B

B2 1 4H530%T 800 ml #E4li7K T, FH 5 mol/L NaOH
I8 pH 2= 7.2, MMAUKERZ 1L, NI
P, AT, TH 0.2 um MERGT UERR T, ArEE
F 50 ml B0, HE D BEEEER, 4CHRFEH.

*& 1 LebovitzZsL15EHEEF
Tab.1 The formula of Leibovitz’s L15 medium

ZH/y Components 1T Amount
LI,S l%?%%{%\ . 13.7¢
Leibovitz’s L15 Medium powder
4-$2 L FWRIE 2158 HEPES 1.19g
FAfbH NaCl 2.66g
FULTE HE A BSA lg
100X XL4T 10 ml

Penicillin-Streptomycin-Glutamine

1.3 BFEEELE

FIEAT SV E ¥ JC B v TAE & b A7 o 8 F i
FERSREFR I, HURTEEY 1S R 3R M0E Uk 2 o H
BRI T iz 688 2 24 FLIE R, AL
A 1 ml L15 85580, SRS TAE 25°CHY CO, i F:48
(HF 151 UV, Heal Force AR H 1 ho WFH L
WG, EBRMEWR, T R, XFEA, AL
A1 ml {9 L15 853295 tsGnlH-1 32564, AEFLIm
A 1 ml ZHFER 1 pmol/L tsGnlH-1 F L15 5387 ;
tsGnIH-2 SZ5G4H, AFFLAIA 1 ml Z¥€EHR 1 umol/L
tsGnlH-2 [ L15 8555, SRR E s fe 25°C 4
Ml 3R A6 TH T 24 ho GnlH Z KWK E RFES % 20T
B & 2= 3CH#k(Biran et al, 2014; Di Yorio et al, 2016), %
BEEHRIE, BT W% E S 1 ml RNAiso Plus /)
Eppendorf 1. BANT Bl I SHEs b T T8k, f#
Z 5 RNAiso Plus 5J¥ 584, 7E-80CUKFE T I-AF,
B % RNA 20, ZCRESE 2 K, BRI A AL
P46 NEHE,
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2 )R 38 %

1.4 2 RNARE., REXRSXKAEEEKRN

18 RNAiso Plus #AE U WIHR HUT FLfiki & RNA,
i1t NanoDrop2000C 43566 BT (Thermo 24 w]) &
RNA f9 4l B AR EE B 1 pg & RNA JEZEPEHL 3K (0.8%
TRNEWEEE A 30 L Se B o 2l v H 58 % RNA $%
M8 PrimeScript™ RT Reagent Kit with gDNA Eraser
(Perfect Real-time) S5 5% 55 180 1) &5 150 W 5 2R 17 e e 5
SR, G SESLERAR RN 20 pl, SEHU 1 pg E RNA
5 2 pl 5xgDNA Eraser Buffer, 1 pl gDNA Eraser, H]
JC RNase 7KAMFE 2 10 pl, FLMRE]. HEE.OE#
AR OM R F AT : 42°C 2 ming X — 25 (9 SO0
5 1 pl RT Primer Mix, 1 pl PrimeScript™ RT Enzyme
Mix [ .4 pl 5xPrimeScript Buffer. 4 pl JC RNase /K,
FEOMRA) . R LT RN R R R AT . 37°C
15 min, 85°C 5 s; ¥Sfksk ¥ 10 f5Hi #E 5 —-20C
A

I8 Wang 55(2016) ik 7 ik il id 9t € i PCR
AR SCBE R IR A0 M o DO B 1A R 20 pl,
£ 45 10 pl 2xSYBR®Premix Ex Taq™ 1l . 0.8 ul £ F
WS (RS P BEY R 10 umol/L), 2 pl Fakefd
cDNA AR A 7.2 wl TTHIAK, RS HEEOE
18 i Mastercycler ep realplex Real-time PCR 1Y
(Eppendorf A ") AT 96 E TGN , BEFE A 3 A4
17, PCREHTRAFIAL: 95°C 30 s; 95C 5's, 60°C
20's, 340 DMEFR, S 45 e FEAT R A th 2k 0 A LA
Je PCR =Wl JT , HETgAE > 0 4e 57 o 18S 1E AN
ZHEN, R PCR AT IR 51 (R Primer
premier 5.0 i) BT 3G BB 5985

*®2

RE[FENFE 20 HFHMEREESIR 272 951E
(Livak et al, 2001), 53R LI +hr1fE1R (MeantSE)
Fono R SPSS 17 #A7HHZE J5 2243 M1 (One-way
ANOVA), 5 Ducan ZH 5, P<0.05 A HH BFH
PGt

2 R
2.1 GnlH ZREkXt gnrh2 mRNA RiZ £/ 5200
PIXT R AE NS, BF9C L tsGnlH-1 5

tsGnIH-2 X2 5 7 i T Fr s gnrh2 mRNA 35 8 152
i, & 1 Fras, tsGnlH-1 2Rk FE# T gnrh2
mRNA {2k KF(P<0.05), tsGnlH-1 4bBHZH gnrh2
mRNA [ 35 H X BRALY 1.85 £i%; 1Mif tsGnlH-2 £
KA FRFEAR T gnrh2 mRNA 355, S5xFBAM T
EESR,

2.2 GnlH &k} gnrh3 mRNA RiZEH I

DIXTHRA/E WS B, BE5E L3 tsGnIH-1 5
tsGnIH-2 X2 1 7 5~ Frfidi gnrh3 mRNA ik #1952
i, N 2 Fras, tsGnlH-2 £k R EME T gnrh3
mRNA )%k /KF(P<0.05), tsGnIH-2 KbFRZH gnrh3
mRNA FiEH AR 39%; #8110, tsGnlH-1 £
BRASSZ I gnrh3 mRNA #4235 7K -, tsGnlH-1 ZbBEZH
gnrh3 mRNA &35 306 AL 6%

2.3 GnlH ZEAXT kiss2 mMRNA Fki%k £ ) &M

AT 5T GnlH 22 iR J& 753 i Kiss R G0 R4 2 1
WA, IXTRBHAVE NS IR, 2 Fr L T tsGnlH-1

EE PCR3I#IER

Tab.2 Primer information for quantitative Real-Time PCR

4k 5197551 b bR GenBank % 5
Name Primer sequence(5'-3") Amplicon size(bp) PCR efficiency =~ GenBank Accession No.
GnIH-F GGAAATCAGCCTACAGTGACAAAA 120 1.11 KU612223
GnIH-R GCCTCTCCAAGTCCAAACTCC
kiss2-F GGCAACTGCTGTGCAACGA 133 1.01 KX090946
kiss2-R AAGACAGAAAGCGGGGAGAAC
GnRH2-F GGAATCTGAACTGGAGAACTGCT 121 1.09 KX090947
GnRH2-R  TGGCTGCTCACAACTTTATCAC
GnRH3-F AGGCAGCAGAGTGATCGTG 92 1.08 JQ028869
GnRH-R CACCTGGTAGCCATCCATAAGAC
18S F GGTCTGTGATGCCCTTAGATGTC 107 1.00 GQ426786

18S R AGTGGGGTTCAGCGGGTTAC
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Fig.1 invitro effects of GnIH peptides on gnrh2 mRNA
levels in the hypothalamus of C. semilaevis
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Groups with different letters are significantly different from
each other, the same as below
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Fig.2 invitro effects of GnIH peptides on gnrh3 mRNA
levels in the hypothalamus of C. semilaevis
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5 tsGnIH-2 XJ2F- 1 & 5 T Fefili kiss2 mRNA Ay
i, WK 3 rn, tsGnlH-1 40 BEZH kiss2 mRNA ()
ik X IR 85%, 1M tsGnIH-2 AbFEZH kiss2
mRNA R Ea HX AR 95%., 458K KW,
tsGnIH-1 5 tsGnIH-2 Z Ik A1 kiss2 mRNA )3
BRI,
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Fig.3 invitro effects of GnIH peptides on kiss2 mRNA
levels in the hypothalamus of C. semilaevis

2.4 GnlH &Rkt gnih mRNA RiZ =8 &0

AT WSE GnIH Z AKX GnlH RS0 H %, L
XTRHAE NS IR, AT tsGnlH-1 5 tsGnIH-2
X2 v R AN gnih mRNA 3235 5 (#5200, 41K 4
fn, tsGnlH-1 Z KB 2 JE T gnih mRNA 3Kk
KF(P<0.05), tsGnIH-1 ZbFEZH gnih mRNA Kk
FuXF HRLH Y 1.61 1% ; SR, tsGnIH-2 Z B2 gnih
mRNA A /KF-, tsGnlH-2 4L FEZH gnih mRNA 3£
IR X HRZH Y 83.53%

= N N
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4 23758 GnIH Z2 IR0 BAMEF T ik
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Fig.4 invitro effects of GnIH peptides on gnih mRNA
levels in the hypothalamus of C. semilaevis

tsGnIH-1 tsGnIH-2

GnlH 2 & SR —Fopn BT FEiiph 28 ik, o
= BT HEsh P b — & Ry AR A A, AR
KA EAHME D NENZE T, A
1M, A& GnlH X2 A= G A R AEFE AR 85/, e
2 GnlIH 7 £ 28 25 FE i 45 Hh ARG a0 4 T B 431l
il i A ) HH (Kriegsfeld et al, 2015; Tsutsui et al, 2015;
Ubuka et al, 2016). HAj, FE4fa. I (Danio
rerio) . & AR Kl o Jé B B HE fa (Oreochromis
niloticus) . #HHy A BE A AR &5 5F T GnlH
[FIPEFE A, I ) H 45 0 AR BTG B M DI RE AT T )
5% (Kriegsfeld et al, 2015; Tsutsui et al, 2015;
Ubuka et al, 2016), K 7 i —PWF5% GnlH 7E 254
SR AR AL, AR5 A YOE T v g A
B EASE T GnlH 22 o2 5 85 B ik A= A
KHEH IR

TEZATIWEFE T, 38 R AR T Br (18 10 1 5
B M 25 ESHBTFE GnIH XF R B0 A= 7 AR 56 3 A
IFRIRIE L BRI, ZRNIETE N 12 5803 5 A
W, SBAERSLIEE R AW ARMER R, I, A5
KT B i 2 R0 B 7 AT 5Y GnlH 2 RN 1 5 5
T P G AR B A S R A AR R A ke T N YRR A T
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AR . GnRH JEFEAR GTH & 543 pY 3= Z e it
AT, R C 2% T 15 F GnRH WA,
Horb 8 FfE7E Tt srh s HAE - M AEE R
/b2 FpIE ) GnRH £ ik (Ohkubo et al, 2010)., H AT,
EEE SR EDn 2 o gnrh FH, Bl gnrh2
(GenBank %% : KX090947)F1 gnrh3 (GenBank %
e JQ028869), TEAMF T, tsGnlH-1 fEHE T2
W B T il gnrh2 (9355 (ERFZ M gnrh3 i93R1A .
A Fii 25 03 S KRN 76 605 sbGnIH-1 I JB5 10 S AR 4 B
ffi gGnIH-1 ¥ A 8 W gnrh3 (9 % i& (Paullada-
Salmeron et al, 2016; Wang et al, 2015), 2k, MK =
T 5 RN 7 5 sbGnIH-1 A2 gnrh2 (1) % ik
(Paullada-Salmeron et al, 2016), A[AF tsGnIH-1,
tsGnIH-2 I E AR T 20 8 T ik gnrh3 9 3&i5,
{EANEZ gnrh2 136k . IR TS 4 fi gfGnlH-2 B 3%
FEAIL T gnrh3 [R5k, {HRFZIA gnrh2 f93%34(Qi et al,
2013), AHEZ, 0AN % 7 5 R 5 sbGnlH-2 i 25
i7" gnrh2 fFR3K, {HARF N gnrh3 /) 3Rk (Paullada-
Salmeron et al, 2016); M8 #& 4 5 &7 A Bt gGnlH-2
HAFE gnrh3 B934 (Wang et al, 2015), 4 & )
FRIN T ot ef HAEAE 2 Fh GnIH £ ik, SRT, 7E4:fh
IR A Bt R AEAE 3 Ab GnIH £k, 18I EST 40
gfGnIH-3 AFZM gnrh2 Ak, (HAIH] T gnrh3 13k
(Qietal, 2013), M, &I SR A 5 gGnlH-3
HEVET gnrh3 f)3E15(Wang et al, 2015), 25 L RTiA,
GnIH X F Fefixi GnRH WA g A [) 8 322 5 A ) Fp s 5
P, B [ —RAE A 4R H GnlH 2 EA AR
ik,

Kiss A= 5 2 () — R AL R Fe il b 28 K, 3
i B AR T GnRH M0 e U GnRH 43363781117 - 7
A g, EEFE SR — G K (Tsutsui et al,
2010), fERES A, 4xff, Fif(Oryziaslatipes). BRI
fiy A1 i £ (Scomber japonicus) FA7FE 2 Fll kiss F: (A, Rl
kissl il kiss2; SR 1M, 7EZE PN N/ B5(Solea senegalensis) |
SR TT R A BE L HAEAE kiss2 K (Mechaly
etal,2013), HAT, 7E0 &8 RYw 75
kiss2 J¥41](GenBank %3¢ : KX090946), FEAMSE
71, tsGnIH-1 Al tsGnIH-2 ¥ A5 kiss2 ik [RIEE,
HE I FE S R A B 3 Al GnIH 2 BRI R0 kissl
Ko kiss2 2675 (Wang et al, 2015), MiF,2E GnIH [F]
Z K RFRP3 AR K R kissl ik (Johnson et al,
2008), FIRZEHEULH, GnlH £ kX GnRH 75 1) 3%
BT REA T E Kiss RGN T Mo, M=
SRR 5 sbGnIH-1 A5 kissl Al kiss2 Y %3k,

{2 sbGnIH-2 MK T kissl J% kiss2 YA, XL
FERRIM b sbGnIH-2 32 B % 44 A 5 R 422 9 30 741
Y& F (Paullada-Salmeron et al, 2016),

ARG R T GnlH XF H [ B iR H f Rk
W, Z5REN, tsGnlH-1 il 1728 56 w0
gnih 535, #RIM, tsGnlH-2 X} gnih ik LN, [F)
FE, M8 T 4 fi gfGnIH-3 AR #F 7 /NH 14 gnih 26
iK(Choi et al, 2016), #AM, Ul A = 33 54 Ko s
sbGnlIH-1 ANFEHH gnih 31k, sbGnIH-2 EI#IH] T
gnih 1 3¢ 34 (Paullada-Salmeron et al, 2016), 7EMF,2E
P RS R T (DGR - RS T
gnih 235, JE M0 52 M 2255 14 A 58 18 4% (Tsutsui, 2009;
Tsutsui et al, 2015; Ubuka et al, 2008), 2545 1% 5
WAZFPDEERE RN FR#m, GnlH 252571
RATVEE TS ) 7 2 — DRI 5E

4 ING

GnlH 2—ZIIRer ik, 76T Fe - (-
PR Z AR S5 T AEFE RS . GnlH X0 28475
P VE AL, TR ik — B TR ARFSY ; GnlH
AR TR G NS 2 W R 55 LT M 2%
T B — 583 GnlH 5 HAL N Z [0 dne] 5 AI/E
FH L FEIEA K- Z2 R 5 5 B 5 1 R4 2 5 4 AR
I RRAATE 2 (LIRS, 2016), A ERER T T
0 B R 7 B 5 IR SE T GnIH 28 Ik 9 15 85 T e
ik A R A OGS A A R R R4 . 452 R W], tsGnlIH-1 {2
#E T gnrh2 F1 gnih (335, XF gnrh3 fl kiss2 i 3%k
ToF M tsGnlH-2 #0467 gnrh3 (9L, Xf gnrh2,
kiss2 il gnih 133K JC2 M . GnlH 22 RO AR 5 AH DG 5E
PR B AN [ 8 4 22 BH T A B 4 10 52 ek, Bl ] — iy
MR 1 45 B AN [R] GnIH 22 ke 2B 7 R 2 vp A9 4 4
AR, ZWFFELE RN T X GnlH &5 a8 4EH
PHEALHIAIAIR,, AT — bR 2 T Al

£ % X M
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Effects of Gonadotropin-Inhibitory Hormone Peptides on the
Reproduction-Related Gene Expression in the Hypothalamus of
Half-Smooth Tongue Sole (Cynoglossus semilaevis)

LIU Quan'?, WANG Bin', LIU Xuezhou'?", XU Yongjiang', SHI Bao', LIU Zengxin'?

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao Key Laboratory for Marine Fish
Breeding and Biotechnology, Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Qingdao 266071,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306)

Abstract The neuroendocrine regulation of reproduction in vertebrates, including fish, is primarily
controlled by the hypothalamo-pituitary-gonadal (HPG) axis, with each component secreting specific
neuropeptides or hormones. A classic example of such regulation is the gonadotropin-releasing hormone
(GnRH) system. It was believed that GnRH was the only hypothalamic stimulator of the release of
pituitary gonadotropins, and that there was no inhibitory neuropeptide in the reproductive axis. However,
this notion has been challenged by the recent discovery of a vertebrate hypothalamic neuropeptide that
suppresses pituitary gonadotropins release. Gonadotropin-inhibitory hormone (GnIH) is a novel
hypothalamic neuropeptide which was identified in 2000 from the brain of Japanese quail (Coturnix
japonica). To date, GnIH orthologs have been isolated from fish to mammals and GnIH is the only
reported inhibitor of reproduction in any vertebrate. GnlH acts on the pituitary and on GnRH neurons in
the hypothalamus to decrease gonadotropin synthesis and release, inhibiting gonadal development and
maintenance via a novel G-protein-coupled receptor (GPR147). It is well accepted that GnIH acts as an
inhibitory factor in the control of reproduction in birds and mammals. However, the role of GnIH in the
control of gonadotropin synthesis and release has been debatable in fish. In this study, we evaluated the
effects of GnIH peptides on the reproduction-related gene expression in the hypothalamus of half-smooth
tongue sole using a primary hypothalamus culture system for the first time. Our results showed that
tsGnIH-1 increased the expression of gnrh2 and gnih mRNAs, but had no effects on gnrh3 or kis2
mRNA expression. On the other hand, tsGnIH2 significantly inhibited gnrh3 mRNA expression. However,
tsGnIH2 altered neither gnrh2, kiss2 nor gnih mRNA levels. Our findings suggested that GnIH peptides
derived from the same precursor played different roles in the reproduction-related gene expression in
tongue sole, and provided information for the future studies on the regulation of reproduction by GnlH
peptides in fish.

Key words Cynoglossus semilaevis; Gonadotropin-inhibitory hormone (GnlH); Gonadotropin-
releasing hormone (GnRH); Hypothalamus; Reproduction-related gene
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