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Genetic polymorphism of INHA gene and its effect on
litter size in three sheep breeds
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Abstract: [Objective] The research compared the gene polymorphism of INHA gene in Tan sheep,
Mongolian sheep and Small Tailed Han sheep,analyzed the effect of different genotypes on the litter size,
which will provide a theoretical basis for marker-assisted selection for high prolificacy in sheep. [Method]
The gene polymorphism of INHA gene was measured by PCR-SSCP and the effect of different genotypes
on litter size was analyzed by least squares mean. [Result] (1) There was one single nucleotide mutation

(A—G) at promoter 282 nucleotide of P, locus in three sheep breeds, A—T mutation at the second exon
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470 nucleotide of P, locus,G—A mutation at the second exon 903 nucleotide of P; locus. (2) For P, locus,
gene frequencies were 0. 840 and 0. 160,0. 852 and 0. 148 as so as 0. 162 and 0. 838 of C and D genes in Tan
sheep, Mongolian sheep and Small Tailed Han sheep respectively, showing moderate polymorphic. For P,
locus, gene frequencies were 0. 784 and 0. 216,0. 787 and 0. 213 as so as 1. 000 and 0. 000 of E and F gene
respectively in three sheep; Tan sheep and Mongolian sheep showed moderate polymorphic. For P; locus,
Tan sheep and Mongolian sheep showed three haploid genotype A,B,C resp. Genotype frequencies were
0.136 and 0. 037,0. 800 and 0. 926,0. 064 and 0. 037. Small Tailed Han sheep showed two haploid genotype
A and B, genotype frequencies were 0. 147 and 0. 853. Haploid genotype B was the dominant one of the
three breeds. (3) For P, locus, the average litter size of Small Tailed Han sheep with genotype DD was
0. 636 lambs (P<C0. 05) more than CD genotype,and genotype was 0. 332 lambs (P<C0.05) CD more than
CC of Tan sheep,CD genotype tended to increase litter size compared with CC genotype. For P, locus, the
average litter size of Tan sheep with genotype EF was 0. 387 lambs (P<C0. 05) less than EE genotype;on
the contrary,genotype EF had 0. 053 lambs (P>>0. 05) more than EE of Mongolian sheep. For P, locus, the
average litter size of Small Tailed Han sheep with genotype B was 0. 620 lambs (P<C0. 05) more than A
genotype,genotypes B had 0. 215,0. 200 lambs (P<C0. 05) more than A and C genotype of Tan sheep,gen-
otypes B had 0. 250 lambs (P<C0. 05) more than C genotype of Mongolian sheep. [Conclusion) P, , P, locus
show some polymorphism of INHA gene in three sheep breeds. P, mutation locus is possible adverse mu-
tation of the litter size in Tan sheep and Mongolian sheep, P, and P; mutation locus are possible benefit mu-
tation of the litter size in three sheep breeds.
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Table 1 Primers with relative reaction conditions used for PCR-SSCP analysis in sheep INHA gene
EEY) IRl B AGREE/C YK E /bp
Primer Primer sequence Tm Size
p F.5-CTCCTGTCCCATCTGGTGTC-3' 61.1 200
! R:5-ACCACCGCCCTCTTCTAC-3' ’
P. F:5'-GCGGGGATGAGCCAGATG-3' 65 320
: R:5-GGGCGGAGCAGGAACAGA-3' J
P, F.5-GCGTTGTCCTCTCTGTTCCT-3 61.1 500

R:5-GGTTGGGCACCATCTCATAC-3'
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Fig. 1

SSCP detection of PCR amplification using primer P, of INHA gene
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Fig. 2 SSCP detection of PCR amplification using primer P, of INHA gene
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Fig. 3 SSCP detection of PCR amplification using primer P; of INHA gene

2.3 WF INHAZRAREARAMMNFERREFS 280 . W ATF SSCP 8B DNA F Bty
ST R b7 85 R R AT 3 A SRARE A FLIE AR I &5
A INHA BN 3 ML 2R B SSCP R 4— & 6 fin.,

Dbl [l

Bl 4 483 INHA RN Py A7 5 R 3 5 P 51 He s

Fig. 4 Sequence comparison of different genotypes at primer 1 of INHA gene in sheep
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Fig.5 Sequence comparison of different genotypes at primer 2 of INHA gene in sheep
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Fig. 6 Sequence comparison of the different genotypes at primer 3 of INHA gene in sheep
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Table 2 Polymorphism of three pairs of primers about INHA gene in three sheep groups

. o REAEL B PR R B
JE i S 1 Genot f G f ] N 2
Sample ype Irequency ene Irequency H() N@ PI( H(’f X
Locus Breed . — -
size cC CD DD C D
TY 250 0. 680 0.320 0. 000 0. 840 0. 160 0.565 0.435 0.341 1.771 9.070
Py MG 54 0. 704 0.296 0. 000 0.852 0.148 0.583 0.417 0. 330 1. 715 1. 633
HY 68 0. 000 0.324 0.676 0.162 0. 838 0.562 0.438 0. 342 1. 780 2.532
. o B A $ EAETEES e PR i 2%
JEE L s f Sample Genotype frequency Gene frequency Ho Ne PIC He 2
Locus Breed . x
size EE EF FF E F
TY 250 0.568 0.432 0. 000 0.784 0.216 0.509 0.491 0.370 1. 964 18.976
P, MG 54 0.574 0.426 0. 000 0. 787 0.213 0.511 0. 489 0. 369 1.957 3.954
HY 68 1. 000 0. 000 0. 000 1. 000 0. 000 1. 000 0. 000 0. 000 0. 000 /
N B R A B EETETES e P A %
JE A i i Sampl Genotype [ Gene { ‘ > 2
ample ype frequency ene frequency Ho Ne PIC He X
Locus Breed .
size EE EF FF E F
TY 250 0.136 0. 800 0. 064
Py MG 54 0.037 0.926 0.037
HY 68 0.147 0.853 0. 000

H:TY R, MG A5 25 HY /NBIEECF R ; PICZ0.5 HmE£4,0. 25<PIC<0.5 FHPELE ,PIC<0.25 RIKEZLE.
Note: TY is Tan sheep breed, MG is Mongolian sheep breed, HY is Small Tail Han sheep breed(below is same) ; PIC==0. 5 means high di-

versity,0. 25<CPIC<C0. 5 means moderate diversity, PIC<0. 25 means low diversity.
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0.05). (2)76 INHA $L[H P, fif . W EE 5 [A
PR KU EF JEN 2 0,387 1L 2 5 B35 (P<
0.05);:5¢ 7t 3 EE K& [N 8 S8 Hoie EF 2% (4 2 />
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Table 3 Effect of the different locus between INHA genotypes in three sheep groups on litter size

; ) ih A Breed
Piilri%er G%:Sntie Y MG HY
N LSM+SE N LSM+SE N LSM+SE
cC 170 1.068=+0.015 a 38 0.98740.023 0 /
P, CD 80 1.400+0.389 b 16 1. 000=0. 000 22 2.38640.074 a
DD 0 / 0 / 46 3.02240.034 b
EE 142 1.394+0.333 a 31 0.968+0. 226 68 2.81640. 000
P, EF 108 1.00740. 100 b 23 1.021£0. 217 0 /
FF 0 / 0 / 0 /
A 34 1.000+0. 000 a 2 1.000+0. 000 b 10 2.27840.109 a
P3 B 200 1.215+£0.021 b 50 1.000£0.014 b 58 2.89840.041 b
C 16 1.015£0. 026 a 2 0.7504-0. 250 a 0 /

N EFEAR . LSM Ry f/h—

e rb 19377 S5 B SE bR

Note: N means test number, LSM means lsmean,SE means standard error.
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dleder #1238 , INHBA 3£ 5 X 48 26 7= 25 80 b
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BA FE R % 7R 96 HE A= 2 3 7 6O 5 AR R 3
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0.332H, 2 KW HFE(P<0.05),CD BIZH =%
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