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1 BREHEFEIHRFE

AR B B 852 N/ T e - A A -
PR %l (brain-pituitary-gonad axis, BPG 1) Y&, i /
T g A AR M BRI ER (gonadotropin
releasing hormone, GnRH ) Jll 4 i 2 {4 {12 14 Jif 38 %
(gonadotropin, GtH) H5 WL SR, AR PE MR VR
TR R R [ R A A A A (e
W T I E A R /T B s A
VEZ RN /3 WA IR AT DL B Heal ) e 2 5 A Bl A Y
PE P, BIANRELE R A 2K Y (NPY), sl R
ZEH(DA) %15 GnRH 1 GH 94 5500

2 Kkisspeptin/GPR54 5 GnIH/GnIHR {55 &4t

B A 10 R AR s B e Oy 12
P f it 1 ST A A A BB DR R 1 Ok
R Il TR 28 PN 23 MBI T T, AR ML bR 1 7
Py S R T . BLELE , £ S
g v ik A7 AE—F C A6 A Arg-Phe-NH, (RFamide )
)RR, e AT B TR B 3 W) (Macrocallista
nimbosa) 2 B, J— Pl L& W 7. 3
20 AFRYBT SR B, AR IS 31 15 2 L2k,
I A A X R 45 R R (DL JIR R, AR S5 A R A m]
HEATEZEN RF B Y DR8I, RF R
X ARG ZRGERRRZE N o I PR A B R a4 1A
A, H, kisspeptin Al GnlH ( gonadotropin-inhibitory
hormone ) 3% 2 B RF JRXF A 78 il 1) 45 B 4 B HE 1T
MHIVER . kisspeptin 315 H3% GnRH #9536, A\
] GtH A5 S B 17 GolH M| GnRH
I GtH & B REL

Kisspeptin F kiss-1 & K 2 i TR —
Flt G B A BIEZ 1 GPRS4®, 2003 4FRITFFE 4 91,
Gt GPR54 SN A A ORI AL A BN Ak
i 2y i DA 1 AR TR T L, R Kiss-1
B GPR54 SEIR /N R B 7,
PR M e AUk 2E B, kisspeptin FEE50 70T
R ) PR DX S AN 2 SR I, o 22 21 4
— B HEAHE] GnRH P 2 0 R M AT IX "

SRR IR, kisspeptin 3 1L W45 GnRH B9 REAL, M
PR GHH 15 105 R, 8 T 4 1 A 5 ik 7
A A G Bl 5 [T, T i A0 P S T R T DL
o B SAB BE S 5t R 42 R 45 kisspeptin (3R 35,
AEFSET A ME S AT sh AP ep 10
kisspeptin/GPR54 {55 R 48 (1 & B, IR K i Jig 1
AR 2 L 8 N 73 WA I 28 42 TR IR, i 7 40
Jei Bl S TR B R GeHL ) 1 B R BRI EE
1 A R 3 TR LR 2 SR Bl R S5y
i e,

GnlH B Se 1 S & B0 ™ 2 A 32 12— Fi
G & FRBIEZ 1R "7 Bk N GnlHR, FEURFIES (&
WF5EARZE I, MR GnIH BE LGRS ARAF 1Y 77 A il
GtH BRI "™ ZEM L2 P, [RIBEAE AR GnlH X
AR CE (B NTTRER STl ) & SOK e
BT GalH A A9 ™0 785 25H0
LIS, GnlH Hoyse O PR A = 248 vh T T Fe il
O A A, LA A%, 1E B 25 GnRH #2820 4E
H R DX, R B g 20 24k 27 25 SR R W] GnlH A
ZAFERERA GnRH 2ot ™, 3] GnlH BEAT L
BEEAEA TSI EH] G 233, ] DA
T GnRH #iZoC, il GrH £ 5553 ™,

kisspeptin 1 GnlH 1F & HE 3 ) A 58 # 28 14
3 WAT ) — > BB AR A, n] REAS B B 45
B FEE, BT RIS R T TS
WHE, BUA AR A Bl AR B2 F T U i P, Bl
X kisspeptin A GnlH WFFE IR A, ZILEA AR AT
RETERS B HES YIS E A A 58 A - A et v B 3
HE WA

3 a3 kisspeptin/GPR54 HYFF 3T

2004 4F:, Parhar % % fE B R0 P YT T 10
R~ GPRS4 IR A GuRH #iZ0 EAERIE,
JFJa T a2 kisspepti/GPR54 R4 HIWFSE . B, 78
JRAE . (Myxocyprinus asiaticus )%= 8 4 ( Rachycentron
canadum) FAHAETIE T GPR54 1) cDNA JF51) 22,
7E 2008 4F, £ 2 kisspeptin 43 9 76 5 b 1, 75 B
(Oryzias latipes) H 72 A5 51 "% B4 35 | 1% 2009
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RN RGBT AR 2 Fp kisspeptinlzgjO % L 4k
RAHALE, fa25771E kisspeptin/GPR54 {55 &4,
IF BAE 2T B WG 2 I G A6 85 B
T EA EEMVE.

LA FE AR PR 2 # GPR54 5 2
B kisspeptin FE DA, 38 4 LD FEZAE AT, oI LAACER »
F 211 2 Fh kisspeptin IRF— L AL SEREA
PR HESIY & A, 8 A B R A sl e A R B
(18 52 T B, 283t 8 K 1) A i 1Ak, 7 v A5 T 7L
ST E LR ERT kiss2 TR, MiAE AR BE &
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cDNA, JFHI M1 R« 410 2 Fft kisspeptin ()28 5
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P ) Fe TR AT BRI X, kiss] e PR AE R
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45, ARSI F R A A0 2 Tl GPRS4 IS BRI Y SR
IKF] COST 4 |, BIF5E 52 UK — e A4 22 [] ) AH B 5G
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el AN 22 R FOR [R5 5 S 5 2
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Current research and future direction of reproductive related gene in
fish farming

ZHANG Yong, LI Shuisheng, LIU Yun, LIU Xiaochun, LIN Haoran

(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)

Abstract: Kisspeptin and GnlH (gonadotropin-inhibitory hormone ), the RFamine peptides, play important roles in
mammalian reproductive system. Kisspeptin stimulates the GtH ( gonadotropin) release and synthesis via control of
GnRH (gonadotropin-release hormone ) secretion. In contrast, GnIH inhibits the GtH release and synthesis directly or
via control of GnRH secretion. However, much less is known about these two novel neuropeptide in teleost fish. We
have isoiated kisspeptide (Kissl, kiss2 ), GnlH and their putative receptors (GPR54a, GPR54b, GnlHR1, GnlHR2,
GnIHR3 ) cDNAs from goldfish and zebrafish by a combination of bioinformatics method and PCR cloning. Genomic
syteny analysis revealed that kisspeptin and GnlIH were preserved in vertebrates during evolution, and indicated that
the two Kisspeptin isoforms were created by ancient duplication events. Sequence analysis showed that the functional
regions of kisspeptin (kisspeptin-10s ) were relatively conserved in vertebrates, while that of GnIH varied greatly.
RT-PCR analysis demonstrated that the expression of the kissls, gpr54s, GnlH and GnlHRs were observed in the
neuronal and reproductive related tissues, including the brain, pituitary, and gonads. Subsequent studies revealed
that both mature goldfish kisspeptin-10 peptides (gfKiss1-10 and gfKiss2-10 ) are biologically active as they could
functionally interact with the two goldfish receptors expressed in cultured eukaryotic cells to trigger the down-stream
signaling pathways with different potencies. The actions of gfKiss1-10, gfKiss2-10 and zebrafish GnlH on luteinizing
hormone (LH ) secretion were further investigated in vitro and in vivo. Intraperitoneal administration of gfKiss1-10
to sexually mature female goldfish could increase the serum LH levels, indicating that this peptide is active in vivo.
However, this peptide does not significantly influence LH release from goldfish pituitary cells in primary culture,
indicating that the peptide does not exert its actions at the pituitary level. Whereas gfKiss2-10 appears to be a much
less potent peptide as it exhibits no significant in vivo bioactivity and is also inactive on the primary pituitary cells.
On the other hand, Intraperitoneal administration of the mature zebrafish GnIH peptide (LPXRFa peptide-3 ) could
significantly reduce the basal serum LH level in goldfish. These data indicated that kisspeptin/GPR54 and GnIH/
GnIHRs systems were also operative in teleost fish. [Journal of Fishery Sciences of China,2010,17 (2 ) : 363-368]
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