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Abstract: To investigate the effects of the polymorphisms of Kiss-1 gene on the reproductive
traits of Suhuai goats, the mutations of Kiss-1 gene were screened using DNA pool technology,
the polymorphism of Kiss-1 gene in 130 Suhuai goats were detected using AS-PCR and PCR-
RFLP methods and its correlation with the litter size of Suhuai goats was analyzed. The results
showed that 2 SNPs of g. 2270C>T and g. 2510A>G were found in Kiss-1 gene intron 1 se-
quence of Suhuai goats. Three genotypes(AA,AG and GG) were found at g. 2510A>G locus in
Suhuai goats, and the genotype frequency were 0. 209, 0. 496 and 0. 295, respectively; at g.
2270C>T locus,3 genotypes(CC,CT and TT) were detected in Suhuai goats and the genotype
frequency were 0. 143,0. 750 and 0. 107, respectively. Association analysis showed that there was
no significant difference among 3 genotypes (AA,AG and GG) of Suhuai goats in each parity lit-
ter size and average litter size at g. 2510A>G locus;at g. 2270C>T locus, the second parity litter
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size of CC genotype was significantly higher than those of CT (P<C0. 05) and CC genotypes(P<C

0. 05). Haplotype analysis found 8 haplotypes and the first parity litter size of AGCT haplotype was

significantly higher than that of AACT haplotype,and there existed no significant difference in litter size

of Suhuai goats among other haplotypes. Therefore,it can be concluded that g. 2270C>T locus of Kiss-1

gene may be a candidate molecular marker for reproductive traits selection in Suhuai goats.
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Tablel Primer sequences and the parameters of PCR reaction
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Primer Primer sequences Annealing temperature Length Purpose
AATAACAATGTCATCACCGC
P1 i i 58 341 SNPs fiffi % #il PCR-RFLP 43 %!
GGAAGGCACTTCACATACAA
AACAGGCATGCCTAAGTAGC
P2 59 354 AS-PCR 43 #d
GGAAGGCACTTCACATACAA
AACAGGCATGCCTAAGTAGT
P3 59 354 AS-PCR 43 %
GGAAGGCACTTCACATACAA
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(B 2), 4364k g. 2510G>A Fl g. 2270C>T,
2.2 EREHE
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K IRELL 3 DNA FEA HEAT PCR 47 34 AL UK L AR
ENGEIRZE: RENOF T g DR Sy e SIS P
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1-3. Kiss-1 gene fragments of different DNA template in
Suhuai goats; M. Marker(the same as below)
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Fig. 1 PCR amplification of Kiss-1 gene in Suhuai goats
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A. Heterozygous and homozygous sequencing diagram of g. 2270C>T locus; B. Heterozygous and homozygous se-
quencing diagram of g. 2510A>>G locus

B 2 7L Kiss-1 ZE A& F SNPs fi = 775 & U FF 45 R

Fig.2 Sequencing results of SNPs locus in Kiss-1 gene of Suhuai goat
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CT B P A A0 56 TR R, R T R 36 % 30 e o7 A Ak 1
Hardy-Weinberg A - i Jk &5, g. 2510G>Af &5 A
G S5 A5 e PR32 53 391 2 0. 457 F10. 543, AALAG
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Kiss-1 gene in Suhuai goat Hardy-Weinberg F #f 4k &5. g. 2270C > T fI
g. 2510G>A i M5 fg PIC 4 & 4% 5 4 0. 375
0. 373, 2 (He) 43 31k 0. 499 F1 0. 496,
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Table 2 Allele frequency, genotype frequency of SNPs in Kiss-1 gene of Suhuai goat

[ Sk 5 7 AT 2 S o B PR A R ZBMEE & REE
Locus Genotype frequency Allele frequency PIC He
cC TC TT T
g.2270C>T 0.375 0.499
0.143 0. 750 0. 107 0.520 0. 480
AA AG GG G
g. 2510A>G 0.373 0. 496
0.209 0.496 0.295 0. 457 0.543
F3 BELUFEKss-1 BERARTUAAFERB S =M XK ED T
Table 3 Litter size of Suhuai goat in different genotypes of Kiss-1 gene at g. 2270C>T and g. 2510A™>G loci
L FE A A FEA SNV Y a3 O =AU R RSV o8
Locus Genotype  Number 1* parity litter size 2" parity litter size 3" parity litter size Average litter size
CcC 17 1.71+£0. 28" 2.5040. 24* 2.2540.51° 2.294+0.12°
g.2270C>T TC 98 1.6640.11* 1.80+0. 12" 2.09+0.13" 1.8940.07°
TT 14 2.00£0. 41° 1.6740. 15" 2.00£0. 42° 1.75+0. 14°
AA 27 1.88+0.18° 1.88+0. 38" 2.2040. 20° 1.9840. 25°
2. 2510A>G AG 64 1.85+0.10° 1.94+0.13° 1.75+0.12° 1.90+£0.07°
GG 39 1.68+0.17° 1.8440.19° 2.3340.42° 1.9340. 16*
W5 B 208 25 SR 3% R R 5 B R 2 5 3% (P<0.05). F ]

Same letter indicated no significant difference,different letters indicated significant difference at the 0. 05 level. The same as below
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HAERL AGCC 1 iR ™ &8tk AGCT,GGCT #1
AACT [ JA = 26804y B s 1.0 1101, 27 F1 0. 47
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FEE R AGCT.GGCT #l AACT 43 31 £ 0. 38,
0.51 F1 0. 24 3, RKF B EKF.

3 93 i

Kiss-1 B P 7EMEVE S W AR5 frp R 4 G S
Ve . BIHFT N IE, B 24 R4 Kiss-1
FEPRUE A 3l W 5 1 AR A fige 328 Bk TR i AT BF O L
Huijbregts 28U B 98 % BL7E A 25 Kiss-1 3£ 3'3E
BRI Y c. 645G=>CA i 5 5718 5 of Hx P B 3
HEM K G, L. Cao "W EEHF 5% & B Kiss-1 H£ A 296
Py C AR EE R 1 960~1 977 MGk 5 5% T
T LU AE I 7 B A O 5T XL Hou ™ S8 FE 1L 3
Kiss-1 FER BN S F 2 e T2643C fiisi 51l
FRFE AR E ARG X, An V2013 4R FE 3 41N
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Table 4 Association of Kiss-1 haplotype with litter size in Suhuai goats

TR/ HifF B2 4 Haplotype combination

Parity AGCT GGCT AGCC AACT
kR 2680/ H 1% parity litter size 1.884+0. 60" 1.40+0. 49" 2.0040. 82 1.20+0. 40"
THRTEEH/ R 2™ parity litter size 1.56+0.61° 1.404+0. 49* 2.6740. 94° 2.2041.16°
=HE7EEH/ R 3™ parity litter size 1.7540.56° 2.0040. 62° 1.674+0.47° 2.2040. 40°
=%/ R Average litter size 1.7340. 34° 1.60=£0. 31" 2.11+£0.68" 1.87+£0. 54*

Frog. 384G > A, g. 2489T > C, g. 2510G > #l
g. 2540C>T AL s 5278 5 1L A 1 7 S5 B0 35 M oG
S LA R R 8 R Ll AR R AR I L A i A s JE AR
K A% G2 2258 B R HOR R ERAR 43 B 7 A B R A1
A UG E A ) AR R R L3S R 9R Y R
FHIEF A, HRTE BE2C % 2 MR, 56T Kiss-1
R0 2805 0 L2 R 77 G ECZ B OC R I IEAR
2 UL (S

AWF 5 A DNA I 7 5 5 A8 90 U I AE
KissT RN F 1 kM 2 4NH2E0A
g.2270C>TAHl g. 2510A > G, Z &5 5 B & &
(PIC) \Z%4 FE (He) 45 A] HI R A 1 B A I3 1 382 4% 72
SUYL e L R Kisssl EE A E T L P
g.2270C>TH g. 2510G=>A fii /5 PIC &4 3K
0.375 1 0. 373, 4% PIC K/ 585 2 FEME 55 9%
X 2 AL AR T b E B L 2 A,
g. 2270C>T4 i S 4k T Hardy-Weinberg AN - £ IR
. Mg. 2510G>Af] & 4b F Hardy-Weinberg -7
R FRW] 2. 2270C>T i i fE SR HE L F R B L 2
2 BN LR R Y 52 .

KB b & B, 95 ME b E Kiss1 3
g. 2270C>THi s CC AU R 7= 2680 = R - 5 5
AP g m T CT M TT 8, M BHAE — G~
SEBO HEA B T KO P HE I C S A7 FE P AT
REA T o0 T 1L F 77 S5 80 e EE 2R 5 XU P An
SEUTUR) R Y 4 R — B U Kiss 1 %Y
g. 2270C>T A i 5 1 £ 0y B 78 P fig W & A0 OC.
2. 2510A>GAL i 2 S 5 R 1L F 1 ™ B 8z
A ZREADE, X5 X An £ 058 B Kiss-1 3
g. 2510A>G HE=Re W 1l = ¢ th 45 11 2 i /R
L= 7 SR RO B I 45 R I A — 2L AT RE 5 2 K )
IRUE I SRR TN OG0 AT B A K W] — 3 88 75 A
[F] 2y 4y ity Ao vl i 4 049 A D AS — 4 i 3, 9] 2 A 1 b

A0 5 i e 4 T R A 0 AR bmp15
L5 o A S 0 A R R OR SR Bh
18 B 1 R R AR X LU B 2 i Bl R LR 2
SER AN Z A0 S AR BLAE Y . ARG R Kiss- 1
FEA K g 2270C>T F1 g. 2510A>>G ) 5045 I k47
TAHT. RIIX 2 AL R AE SR UE L Erp Ay T 8
F s AE A, AGCT Jy FE 2SR, O [m] B4 7Y 5 95
T LI 245 R U™ 680 IR A i 2 W1 . AGCT Hifis
RSG5 & & T AACT 58, 1 %
0.68 %2, R EHE, AGCC AR LG 265
b AACT &5 0. 80 3k 76, F ¥ 77 26 4 bb o £ 7Y
AGCT.GGCT F1 AACT 433 £ 0. 38.0.51 1 0. 24
S AR AR BB B E KT, FEEFE N AGCC H
5 TR T3 1L 2 AR T Sk iR 7 2 BRORn T 2 7 e B
SRR A v R v T L

WhoE 2B, e B0 2 AR R e — R
WA 277 0 — R & A M E bR AR
Ie B~ SNP 40 #r & B, g. 2270C>T i 55 1y CC
UM G 2580 = e 7 G B ¥ S B e
CT A1 TT 5,7 HAE M Bdormbs 2 7%
IRV s BLAE  3 BT & B, AGCT A% B 1) Sk i 7™ 75
BmEm T AACT SR A iy H b B % 78 55 55 7 1
FAR 7R 22 R . A UL L BT 4 R
Wi g. 2270C=>T {37 s, I fE X 75 9 111 2 ZE 5 PR A 26
HFHA-ERERE L.
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