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WE: Kis-1 (RS YA B RIEEZEMEM, TR EE L E PR DI6e, 2P LUK R L= 98
TELLIZE30 & R AT T L0 E AR X 4 AT PCR 3388 T R 5 PHEARTS Kiss-1 FE S X7 51, R A= 915 2.
SRS LU Kiss-1 Z2R P HRHE , RT-PCR 150 %58 HAE 1L = i i ZH 2R A5, SR T DNA b U5 3% Kiiss-1
FERGmtF X SNPs i 55, Z5 R &I 3 FiILIZE Kiss-1 FER a5 X 7S B 348 408 bp, it 135 A LM% 3L 18 1]
WPE S ML W R Kiss-1 HBRFT—BE R 100% , 5 /R WL FA—3 R 98, 80% ; Rk k& 40T &
PRI A 5 90 UE LSR8 R e R — K5 T S IR LR R A — i s R R Kiss-1 SERIAEAfE h 3=
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Sequence cloning, expression pattern and SNPs screening of Kiss-I gene
in goat

LI Yin-xia"?, ZHANG Jun"?, QIAN Yong">, MENG Chun-hua'?, WANG Hui-li"*, ZHONG Sheng'*,
CAO Shao-xian'’

(Institute of Animal Science, Jiangsu Academy of Agricultural Sciences/Key Laboratory of Animal Breeding and Reproduction, Jiangsu Academy of Agricul-
tural Sciences, Nanjing 210014, China)

Abstract: Kiss-1 gene plays an important role in reproduction process of female animals.In order to investigate its
function in goats, two exons’ sequences of Kiss-I in Boer goat, Haimen goat and the new breed of Suhuai goat were ampli-
fied by PCR, and these sequences were spliced using DNAStar software and blasted with its corresponding sequences of oth-
er species. Single nucleotide polymorphisms ( SNPs) of Kiss-1 coding sequence in three goats breeds were screened based
on DNA pool. The results showed that the full length of CDS region of Kiss-1 was 408 bp in three goats encoding 135 amino
acids. The nucleotide sequence of Haimen goats shared 100.00% homoly with that of new breed of Suhuai goats and
98. 80% similarity with that of Boer goats. Phylogenetic tree revealed that Haimen goat and the new breeding of Suhuai goat

were clustered together and then clustered with Boer goat. Two SNPs were found in Kiss-1 coding region of three goats

breeds, among which, G256A mutation was in Haimen
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goats and the new breed of Suhuai goats, and AI75C
mutation was in Boer goats and the new breed of Suhuai
goats. Kiss-1 showed a higher expression level in lung than
in muscle and other internal organs.

Key words: goat; Kiss-1; gene clone; expression
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B Kiss-1 J& 1996 AR | 5 i T A
Bk 1q32-41 (21 Kisspeptin +& Kiss-1 & K] %) g i 7=
Y1) Kisspeptins 1) [7] P8 52 /& & GPR54 ( G-protein
coupled receptor 54) , Kiss-1 & —4miS L G &
PR SZ (AR P AR 5T 45 SR R I Kiss-
1/GPR54 RES 5 ANMA: 5 0 AT -2k
PR-PERR 5l D) B i 8 557 8 N KU 3
Kiss-1 5 AR (GPR54) () 248 B 3 R 2% 1] 5 ke 4
BRIIRE A 638 , DT 5 BCE A D R Al 2 A
B, PERZE ST Kisspeptin J5, J5 & BB RIS H &
PRyt . FELLE Cao S5 SUREAS BV T LIS
Kiss-1 FE R 9t X P81, e BT I B4 408 bp , Zhi
T 135 DEEERIREL, Ko & —A> 17 DR 1)
TR, R R BT 1 SRR AR AL (G3433A)
ABIFTE LA R LA 2500 LSR5 o R R 1] Ll S
G4, U 38 11 2F Kiss-1 S i X JE 51, A
Kiss-1 FEPRITEA A 1L A6 T (0 F SRR, 5 28 FL2H 41
FoRBEE, IRl HAE AR R LS R IR 2
BYE(SNPs) 7 58, MR Sr T E A — e ny 3
W

1 ARSIk

1.1 iRIe w4

TEVLIRAE RN B2 BE 7S 6 50 4 S5 90 ik £
B ARG R A 0 R L A8 R B 3 RS
SRASONE IR B i | B9 S AL S 2 AU
SERNE TR A G, - 70 °C UKAE AR AT, T B

*1 553K PCR RESE

Table 1 Primer sequences and the parameters of PCR reaction

BLURNA

IRELLEHT T R AR I HHZURER BV
BAN B BE7S G 3l 4 5% e Fedb VT 1L E H2H 40
KBRS, B E T RSP R, R
AL G2 19 28 B-58 05 76 $2 B B 41 8Lk DNA, TE
buffer &5 -20 CIRFEEH .

1.2 ZHZA5 RNA EEESREES

K H TRlzol Reagent 3371 & (Invitrogen , USA)
Fie BRI A5 B4 21 5 RNA Bt A 5 Iz o, ok
OO E TR A2 RNA it , LS |4
X RNA HEAT S i | B sk A =20 “CuKAE
A&,

1.3 PCR #1&

Y5 GenBank ¥ 7 1L 3 Kiss-1 FE A ¥ 31
(JF3%5 R GU142847) , 2K A primer premier5.0 3K
W59 P1 AL P2, 23 5l 38 1 3 Kiss-1 8 1
SRR 2 Ab A, DAL EFE 40 DNA
Bt #E 4T PCR 973, DL 7° 75 1L 3 4 15 X )7 51
(GU142847) MHiHR , ¥ it Kiss-1 ZEH RT-PCR 5|4
P3,P4 SN2 GAPDH 514, 4 519 iy 1R iR B Al
RERKEWE 1, PCR I EMARR 20 ul, F R
DNA 60 ng,Taq &M (5 U/pl)0.2 wl, dNTP (10
mmol/L) 0.5 wl, 51 # (100 wmol/L) 4% 0.5 ul,
MgC1,(25 mmol/L) 1.4 wl, 10xZE i 2 wl, T K
FIMZEK 2 20 wl, PCR W FEF:94 C WA 5
min; 94 CAEME 30 s, 18 k 30 5,72 °C ZE{H 30 5,35 4>
HEER 72 C 4EAH 10 min,

SIWFE (5'—3") BKIREE(C) PRI (bp) Fig

Pl TCCTCCCTCTCTCTGTCT 56 213 Ak ]
TTTGCATCAATTCACTGCTC

P2 TTGTTGAGGGTGTGGAGCAC 61 980 A2 ZiEe: ]
AGGTCACACGCAGAGGATTC

P3 GAATCCTAGAACCACAGGCT 57 260 RT-PCR( H &)
CGAAGGAGTTCCAGTTGTAG

P4 ACTTTGGCATCGTGGAGG 58 379 RT-PCR( A %)

GAAGAGTGAGTGTCGCTGTTG




ZERAPRAE . 1 2E Kiss-1 FEH vi b  ZRaA B =CA SNPs i ik 153

1.4 FINMERZEZENHOME

fifi i DNAMANG.0, DNAStar # {1 # 17 ¥ 41) 1t
X P R TS B B S A S W A% R
IR Y5 BEAT HEXT . ] NCBI A ORF Finder
(http ://www. ncbi. nlm. nih. gov/projects/gorf/ ) #17
Kiss-1 FER T 7% B BEAE A9 00, 75 NCBI BLAST Jiik
%54 4T (http ://blast. nebi. nlm. nih. gov/Blast ) [7]
PPN R . IR 9 20 53 Sk A B B A o
S3HTd A ExPASy $ds FEAEZE T H (hitp://web. ex-
pasy. org/ cgi-bin/protparam/protparam ) , 7] HE FJ 15
FKH SignalP3.0 Server 7E£E T H (http://www.cbs.
dtu.dk/services/ signalP ) 43HT , 8 11 5t 125 R R e [X Fi
>R FH TMpred Server X fF ( http:// www. ch.
embnet. org/ software/ TMPRED _ form. html) , F| F
NCBI BLAST 55 &5\ GenBank ki 8 4~k T
NI Kiss-1 BT 9% i) 2 MR 7 51 (£ 2) , F
JH DNAStar BAFEAT 22 )57 51 HE XS 53 B Fl 2 B AS 0
K MEGAS. 1 84 42 rp 9 48 $ 2: ( N eighbor-
joining, NJ ) ¥ £ R 4t & B M, H %5 73 1 ( Bootstrap
test) R HI 1 000 YR & & AERE B0 RS EA5 B2 (BP) .
1.5 SNPs fifii%

PCR ¥ 347 W) 1 1% 1) B i b B2 J5e P, DK A N0
DI JA I DNA fi (s ian) & a1y H /9 DNA J B,
FHORTE RIS E AW A e, AR5 A,
i 2 Hy SNPs,,

F2 EAMEILEY Kiss-1 REBFIER

Table 2 The amino acid sequences information of Kiss-1 in
different mammals
Yih GenBank ZR5  HILFK Y (aa)
N (Homo sapiens) NP_002247 138
BRPR (Pantroglodytes) — XP_009439440 138
Tk ( Macaca mulatta) XP_001098284 138
4= ( Bos Taurus) XP_002693949 135
¥ (Sus scrofa) NP_001128436 138
KB (Rattus norvegicus) ~ NP_859043 130
KB (Mus musculus) NP_839991 126
Bt ( Danio rerio) NP_001106961 116
FETHILE GU142847 135
IZNIIES 135
pRGAIES T ES 135
EINIIES 135

2 45 R

2.1 W3E Kiss-1 EEFIY 12

1. 5%Br AR ERE I L Dk Ao U 2 B 2 5% 5 | 0 A D3 T
IIES N ZNITES NI e L E IS gL
1) AR SRy 1 Wik 2 S U A5 R — 3. %
PIGRIGHY 2 BP0 551 YR P 535 T X A5 31
¥ Kiss-1 3EH 2 MHMRFIEE) 4 2 DIME TR
FIRAE) 3 AN LAERFP (R Kiss- 1 JER B IX 2751,

1 2 M 3 4 M

L e 9

12 FoRE 1L T TP A B 3 R4 RoR%E 240 1519

PR B M R Marker,

1 FHELUFEFRER Kiss-1 EEMRFHEEKE

Fig.1 Profile of Kiss-1 gene exons in new breed of Suhuai goat
by PCR

2.2 WIZF Kiss-1 EERBXZE R JI4FE

ORF Finder FEZAXA-FIUI A& B0 ()7 51 & A5 1L
- Kiss-1 PR 50 8 1 e 52 A, < B2 Ry 408 bp (&
2), iEid DNAMAN FeXF &30 3 AR SRR (R ) IE
Kiss-1 FEPImA5 X AZ R ¥ 51 1) — B0 99. 12% , K
FRRELL ST R ST T A — B 100.00% ,
SRR —BMEHy 98.80%., 4k, FRE L8
2 VI TIAE Kiss-1 FPR 4t X A% R 751 S5 L 50
Yy NI () —EHE 53 51h 75. 88% 11 95. 22% , T S 5
I [ —30E N 31, 87% , AN FL ) Kiss-1 FEH 7
FNLCBARSY . 3 DA A (R ) 1L Kiss-1 3K ¥4
AT C.G 4 Fpag 5L i F 3 & &0 ok 12.7% .
13.5% 36. 5% F1 37.3% , Horft A+T H 26.2%,G+C K
73.8% Al W A T HHIief& T G.C &,
2.3 WLz Kiss-1 EHSEBRF T

3ACERA(R) Kiss-1 FH gt — &
135 A2 BEPR 5k 1 38 1 o, s BE R Y 4 ) — Btk
497, 76% , FHor 953 1L 3 S R RN ] 1L 5 2 2
iR %1 B — E P A 100. 00% , 7509 LU E 57 5 2R T
T2 Kiss-1 8 F B & 28R )7 51 -5 R 126 10— 3
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90

ATGRACGTIGCTGCTITCCTGGCAGCTGATGCTICTTCCTTITGTGCCACCGCCTTCAGGGAGACCTTGGAARAGGTGGCGCCCATGGAGAAT(
ATGRACGTIGCTGCTITCCTGGCAGCTGATGCTICTTCCTTITGTGCCACCGCCTTICAGGGAGACCTTGGRAARAGGTGGCGCCCATGGAGAAT(
ATGRACGTIGCTGCTITCCTGGCAGCTGATGCTICTITCCTTITGTGCCACCGCCTTICAGGGAGACCTTGGAARAGGTGGCGCCCATGGAGAAT(

ﬁﬁﬁiﬂiﬂéfrnpf? ATGRACGTIGCTGCTITCCTGGCAGCTGATGCTCTTCCTTITGTGCCACCGCCTTCAGGGAGACCTTGGAARAGGTGGCGCCCATGGAGAAT(

91

5¥ﬁ:??Luﬁ?'GGCTCGCAGCTCGGACCCGCGACGCTCCGGGCGCCCTGGGAGCAGAGCCCGCGGTGCGCGGCGGGGAAGCCCAO
f”LUﬂé'GGCTCGCAGCTCGGACCCGCGACGCTCCGGGCGCCCTGGGAGCAGAGCCCGCGGTGCGCGGCGGGGAAGCCCAO

il BGGCTCGCAGCTCGGACCCGCGACGCTCCGGGCGCCCTGGGAGCAGAGCCCGCGGTGCGCGGCGGGGAAGCCCAQ
jfﬂf{ﬂffiﬁﬁhgf BGGCTCGCAGCTCGGACCCGCGACGCTCCGGGCGCCCTGGGAGCAGAGCCCGCGGTGCGCGGCGGGGAAGCCCAQ

Z

4

)

=~
7O

=3

102
FrTEL
PRI
11
piRiIIES
193
il
WRIL
W
TR

284 408

CTGCCCGGGGGCCGCGGCGCCGCGCGCGGCTGA)
MCGCTGCCCGGGGGCCGCGGCGCCGCGCGCGGCTGA

B2 AREWLFER(FR)Kiss-1 EEZEBR SR

Fig.2 Alignment of nucleotide sequences of Kiss-1 from different goat breeds

PR 97.24% (I 3) . FHAN, TRHELLE3T 0 & ]
L= Kiss-1 & 1 SE TR )75 5 FL s h A R4
[ — 24351 R 60. 81% F1 90. 34% , 1 5 B L5 £ 11y
— 3 25. 85% , VLW FLah ) Kiss-1 B ¥ 41 L
BARSY . 3R () Kiss-1 g 25 1 o7 2 ik
FRIT 51 b N & R (Ala, A) WU R, BN
14. 8% , Hok I AS &R (Arg, R) (11.9% ) F01 i & iz
(Pro,P) (IR TILZEFIRHELL FBT S R0 11, 1%, 9%
IRIIFE R 11.9%) , Tl 41 %0 B (His, H) IR N 0
(K 4),
2.4 =% Kiss-1 EHELMER

L2 Kiss-1 35 P G it 1 26 14 5 003000 4 X 0 2

1

PSR RIIENNVL L SWQLMLFLCATAFRETLEKVAPMENPRTTGSQLGPATLRAPWEQSPRCAAGKPTAAGPRPRGAALCPSESSAGPRQEGECR
VZNIIENNVLLSWQLMLFLCATAFRETLEKVAPMENPRTTGSQLGPATLRAPWEQSPRCAAGKPTAAGPRPRGAALCPSESSAGPRQEGECR
VMBS NV L SWQLMLFLCATAFRETLEKVA PMENPRTTGSQLGPATLRAPREQSPRCAAGKPTAAGPRPRGAALCPSESSAGPRQPGECA

UqﬁCCTCGGGGGGCCGCGCTCTGCCCCTCTGAGAGCTCCGCGGGCCCCCGGCAGCCGGGCCCGTGCGCOL
AUﬂéCCTCGGGGGGCCGCGCICTGCCCCTCTGAGAGCTCCGCGGGCCCCCGGCAGCCGGGCCCGTGCGC'
=)

mﬁupgiCCTCGGGGGGCCGCGCTCTGCCCCTCTGAGAGCTCCGCGGGCCCCCGGCAGCCGGGCCCGTGCGC.L

101

GCGGCCGGGCCTCGH
GCGGCCGGGCCTCGH
e GCGGCCGGGCCTCGY
2GCGGCCGGGCCTCGYH

192

CGCGCAGCCGCCTGATCCCGGCT(Q
CGCGCAGCCGCCTGATCCCGGCT(Q

ICCTCGGGGGGCCGCGCTCTGCCCCTICTGAGAGCTCCGCGGGCCCCCGGCAGCCGGGCCCGTGCGCONCGCGCAGCCGCCTGATCCCGGCT(

CGCGCAGCCGCCTGATCCCGGCTQ
283

ﬂéCGAGGGGCGCCGTGCTGGTGCAGCGGGAGAAGGACGTGTCCGCCTACAACTGGAACTCCTTCGGCCTGCGCTACGGCAGGCGGCAGGCGGl
ﬂéCGAGGGGCGCCGTGCTGGTGCAGCGGGAGAAGGACGTGTCCGCCTACAACTGGAACTCCTTCGGCCTGCGCTACGGCAGGCGGCAGGCGGl
M CGAGGGGCGCCGTGCTGGTGCAGCGGGAGRAGGACGTGTCCGCCTACAACTGGAACTCCTTCGGCCTGCGCTACGGCAGGCGGCAGGCGG(
i %5CGAGGGGCGCCGIGCTGGTGCAGCGGGAGAAGGACGTGTCCGCCTACAACTGGAACTCCTTCGGCCTGCGCTACGGCAGGCGGCAGGCGGl

14 380, FEISATEE R 11,23, N EE 11 5 1 FL A
IR IR IR 19 A, B e far 2 3L 2 % 3L 50k 7
ARSI 30 h, %F\ﬁé@%%ﬁ—f%ﬁ%
41. 81, i Kiss-1 3R gmi i 8 1 A fag . 1h
Kiss-1 %lqﬁﬁ%ﬂﬁﬁﬁﬁaﬁﬂﬁﬁ;‘%%%ﬁm PR A
(GRAVY) 2—0. 410, i B 1% 8 11 0t 19 2R K P
LU =F Kiss-1 HE PR 9 5% 19 28 B AE A — A 17 D2
TRIAEZ AR 3) , i i, 7E 10 2E Kiss-
1 B gt 1 2 1 B il 2 B — S A A1 AR (1 aa~
18 aa) MY B IX, PAEHZ & A 2 S A A B, [A)
IFFE 3 AL Rl (2R ) Kiss-1 5L DR 2B 1) 28 5L R I
GIrp & T 2 ML) RF-amide Z5H83% (& 3) .

3??ELU§ﬁ%ﬁ£E%é MNVLLSWOQLMLFLCATAFRETLERVAPMENPRTTGSQLGPATLRAPWEQSPRCAAGKPTAAGPRPRGAALCPSESSAGPRQPGEPCA

101

P gIIES) 1 PAPRGAVLVQRERDVSAYNWNSFGLRYGRRQAALEPGGRGAARG
VAMIIES 1 P2 PRGAVLVQREKDVSAYNWNSFGLRYGRRQAALEGGRGAARG

b mIIIES 1 P2 PRGAVLVQRERDVSAYNWNSFGLRYGRRQABLEGGRGARRG
PiS(JIIESE e T P2 PRGAVLVQREKDVSAYNWNSFGLRYGRRQAALEGGRGAARG

RF-amide

PARIIN
135

B3 AEWLFERM(R)Kis-1 ERREBESHIREBRF T —HEILE

Fig.3 Alignment of amino acid sequences of Kiss-1 from different goats breeds
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Ala Arg Asn Asp Cys GIn Glu Gly His

W R LEET R R

Ile Leu Lys Met Phe Pro Ser Thr
BHER

Trp Tyr Val

O PRI

B4 FifELFIRRFK/RILE Kiss-]1 ERRFEBEONSERAR

Fig.4 The composition of amino acid encoded by Kiss-1 gene in Suhuai and Boer goats

2.5 THELZhY Kiss-1 REKRB O

PhaZE (B ) A, R MEGA 5.1 %k
PEH B NY A T FL ) Kiss-1 DK 4t 25
MARGELBR(E 5), R MRRLER G 230
SR 3, 4 MLERFN(R) 5 7 RS
R, MAPRRE () AW —2; M AL s
O ESEHR 4 DILESM(R) 54 RN —
28, Witk H b g KB/ BB A — 2 (BP=100%)
mREKH P A BB R N 5 — 2K
(BP=99%) . TEA&EGH 2R Ry 4 A 103 5 Fh
(R) S4B A—Z(BP=99%) ,JEFF b iy 3% B 3R
H—2, ERKE T, AR AFRER R —
FK(BP=99%) , BR B BR M A i —25, 4
3 Ao T LSRR T LA IR L SR A R R
FTHILFEEARE &, %FWBUMﬁé%%%H
X e SRR —
2.6 LIz Kiss-1 ﬁl?"lﬂiﬂlﬂﬂ’]ﬂ RRILE

VITRELL 2F 58T i RN SE XS B, B4 T Kiss-1
FEPRITE LU 245 A N I ZH 2L UL A b Y 2 2L 3R A A
K, GERLIAE R0 BE R BE L BE
i ISR AIAILIA 7 AN ZHZUAR Kiiss-1 3 PRASCEE il k24
L —ERRIA R HAD 6 MU RN EIR
DEEBEEAH(E6),
2.7 W Kiss-1 EE4RBX SNPs §F £ 547

S8 7 NITE S NN ES TS I HARlITES
1) DNA AR , #5149 P1 AT P2 X% Kiss-1 &4
Hifih X AT PCR 938 938 7 ) 2 B w6 M rL K
I [mT e f B AT Y AR 8 0 0 5T, 7 3 4>
=B SR (R Kiss-1 &R i X 3L % 81 2 4~ SNP

W

10 il
99 TRUELLISEHT R

WIRILEE
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bliigiie
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991 2%k
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B 5 12 N Kiss-1 EEHBXNEAREERFTI NI &
GRER
Fig.5 Phylogenetic tree of tweleve mammals constructed by NJ
method based on the amino acid sequence deduced from
Kiss-1

~— Kiss-1

~— GAPDH

1 2 3 4 5 6 7 M

Lo/ ;2 0883 WLIA ;4. B 5 S il 5 6. 00 I 7. A5 M.
marker

Bl6 FEWEFMRR Kiss-1 EFEAARKIE

Fig.6 The tissue expression pattern of Kiss-I in new breed of

Suhuai goat

i (AI75C R G256A) (K 7) , Hidr A175C i 5.5
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AR5 | I 2 R 2 A 2 R 1Y R 7L, G256A i 15 R AL 5 |
NI 2 3 IR A, AI75C B 5 Y HAZ AT
B, T T VISR AR O A T SRIAE L5 it 28 TR

G TGGGCTTTCZC

G TGGGCTTCC

IR EIR B 225 (B TA) o 62564 i s 1 H.
A TRIR I ERER Ly G iy 5 1L =537 il 2R
I FERHA IR 25 (181 7B)

GTGGGCTTTCC

g Mgy

IRELLEHT S RAL75C

B GGCGCAC GGG

WI/RIIEALTSC

GGCGCACGGG

WETIET5A

GG CGCACGGG

IRIE LT R G256A

&ﬁ uﬂézsm

WIT15EG256A

B7 WFEERH Kiss-1 EE X SNPs {2 U5 E
Fig.7 SNPs of Kiss-1 cds in three different goat breeds
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Kiss-1 JERAEMEM: Sh i A= 5l B rh R 456 E 2
FIPEF ) BFSE & B Kiss-1 2243 N & 7 SNPs
55 1L A B T R SR (R H R T
L3 Kiss-1 JE R 45 DX F 51 i BF 98 470, 6 F Ho 2
fih[X. SNPs HBFSE A WWARIE . AMFFELL 3 A~ L5
IESI@ N JINESN FAEI AR NIES IV 2 ITEY
Kiss-1 %ﬁﬁ%ﬁ%,ﬁ%ﬁ%ﬁ%@é}?ﬂ ,éﬁ
KI 3 AN E A (R ) Kiss-1 FEH gmtd XA BE 4 R
408 bp, gt 135 N IERRFR I, X 5765 77 1L
IR S5 R —8C " X R 3 AP E L
FaAh (FR) NI AE 500 LS55 RS T
LL=F ) Kiss-1 4 P Gt A% DXA% 1 I R 40 1 22 i 1R ) 971
564 — 3, W5 PR L2 A — B0 43510 98.80% Al
97.24% , [R) i R 24y Brth & B [ 3 A 1l = 5
(R)BERERAE R, REHSERIIERE R,

PO KR PR I AN L AT T LA
AR H BTN T LSRRG T L BGOSR L

W oT 45 L Kisspeptins f& F B liki-FE44- @H%
Bt A ) BT R, TE AR P BRI R B O R 2
rhak, AR EE GnRH # 2T HITG 3l Mﬁ‘ﬁﬁﬁﬁi
FUPE BR TG 20 77 A 5 e, T 45 2 B 0 A R TR
1% Kisspeptins 18 1t — 4~ G & 1 18 B¢ 32 1K
GPRS54 JI3# GnRH [ R M 3 iy A
HE— 25 (R 58 45 SR R B Kiss-1 JE R C K RF-
amide ( Arg-Phe-N H2) J&25 & FIFLTE G & I
R (GPR) 54 HPRSF AL, ABIFSE K B I F Kiss-1
K5 DR 2 Bt 2 1 5 1) R R R 5 Hh A A 2 LY
K ¥ RF-amide /n*ﬁiﬁﬁ, HMT?“G#;%%MJ‘MHX,
X G FEH A B AP R IE A5 S — 5 W Kiss-1
DR b ) 2 BT ZE SR AL b B R A ORsE A [
Af e e 1 A b AR E M X AR AR T e Y
B,

Stafford 5T /)N B Kiss-1 FE R 20 21 3R 1A 5K
I & B, Kiss-1 FEPTE T A 1Y AH 2 b 5 3 3k AUTE
FHEAT 15 d 17 d /I BURR G v AT HE 48 s B 2 kK
SEPOT  Muir Z5859E Kiss-1 JE R AE AR A4 4L
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