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Polymorphism of Gonadotropin Releasing Hormone Receptor (GnRHR) Gene and Its
Relationship with Litter Size in Goats
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Abstract; The objectives of the present study were to search for genetic markers associated with
high prolificacy by candidate gene approach and to give a scientific genetic basis for marker-assisted
selection for high reproductivity in goats. According to the Bos taurus GnRHR gene sequence, four
pairs of primers were designed to detect single nucleotide polymorphisms of GnRHR gene in Boer
and other nine breeds of goats in southwest China by PCR-SSCP. The relationship between the
polymorphism of GnRHR gene and litter size was observed in Chuandong White goat, Gulin Ma
goat and Guizhou White goat. Only the sequences amplified by primers P1 showed polymor-
phisms. Genotypes (AA, AG and GG) were detected in different goat breeds. The sequencing
results revealed that the genotype GG had one mutation (154G—>A) compared to AA genotype.
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The goats with genotype AA have significant higher litter size than those with genotype GG and
AG in three breeds of goats (P<C0. 05). And the goats with genotype GA were higher than those
with genotype GG (P<C0.05) in Gulin Ma goat. The finding showed that the GnRHR gene was
related to the prolificacy of goats, which may be a factor affecting the reproduction in goats.
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Table 1 The breed, number and goats farm of goat

Breed / Number Goat farm
Chuandong White 58
Jintang Black 46
Boer 40
Banjiao 49

Dazu Black 55

Guizhou White 106
Nanjiang Brown 78
Chengdu Brown 40
Gulin Ma 65
Matou 46
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1.2 3 o

dNTPs,Tag DNA .DNA , 2,

. pUM-T PCR 25 uL, :10 pmol « L'

. 1 pL,10 X Taq Buffer C ~ Mg"")
1.3 PCR 2.5 uL. Tag DNA 1.0 U0 5 ul),

GnRHR (NC 007304. 3) 10. 0 mmol « L™" dNTPs 0. 5 pL, 50 ng « ulL™'
Oligo 6.0 4 : GnRHR DNA 3.0 L, 16.5 ulL.
2

Table 2 Primer sequences of goat GnRHR gene

bp
Primer (5'=-3" Primer sequence Amplified region Products :izIe
Pl F. ACAGGACTCCAAGTGCAATTAC . 301
R: CGAGAGTTTTTTCCTCTTCTC
P F. CGAGAATGAAGTTGCTTTTAAAAC ) 302
R: CTGTGGTCCAGCAAAGAT
P3 F. CTATACATCTTTGGGATGATCCAT ) 990
R: TGTGGGGATCCTGATGAAGG
Py F. AACTACAACTGAATCAGTCCAAGAAC 3 265
R: CTTTCTATGCAGTCTAACAATTAT
PCR .95 C 5 min; 95 C 1.6
30 s, 30 s( P1~P4 60,
60.56.56 C).72 C 20 s, 35 ; ,  SAS(VS8.12) GLM(General linear model)
72 °C 10 min;4 C . .
1.4 SSCP GnRHR o
3 uL PCR 7 pL (98% Yien = pT Si+HKS,+P+G+ejun
10% .10 mmol « L™" EDTA(pH 8. 0), 2 Vikim s
0.025% .0.025% ) .98 C ;S i ;KS, j
10 min, —20 C 10 min, ( ; P, k ;G
) 39:1 GnRHR l 5 Ciikim
:300 V 10 min,120 V
24 h, ) o
1.5 2
PCR . 2.1 PCR
DNA : P1.P2.P3 P4
pUM-T 216 °C : PCR . PCR 1.5%
R (Escherichia coli) ( 1.
DHb5« , PCR

) SSCP .
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1.2. P1  PCR 33,
6. 7

P2  PCR ;
P3  PCR ; ;

5.
M. DNA

1,2. PCR products of P1; 3,4. PCR products of P2; 5,
6. PCR products of P3; 7,8. PCR products of P4;

M. 600 bp DNA marker 1.4,7.8,9. AG ;3. AA 2,5,6. GG
1 P1~P4 PCR 1, 4,7,8,9. AG genotype; 3. AA genotype; 2, 5, 6.
Fig. 1 PCR products of four pairs of primers GG genotype
2 P1 Sscp
Fig. 2 SSCP analysis of PCR amplification using primer
2.2 P1 in different goat breeds
4 PCR SSCP
) P1 , 154 bp 154 bp
| 1
3 o Pl A CCGGGC ACCAGG C
SSCP 3 s
AA.GG AG ( 2),
2.3
PCR N o A
GnRHR (NC 007304, 3) L ]
s GG AA 154 bp GG genotype AA genotype
G—A ; 3 GnRHR P1 GG AA
, C 3,
Fig. 3 Sequence comparison of GG and AA genotypes of
2.4 GnRHR 10 primer P1 of goat GnRHR gene
3 10 GnRHR

Table 3 Genotype and allele frequencies of GnRHR gene in ten goat breeds

Breed Number Genotype {requency Allele {requency
GG AA AG G A

Boer 40 0.925 (37) 0C0) 0.075 (3) 0.962 0.038
Chuandong White 58 0.310 (18) 0.275 (16) 0.414 (24) 0.517 0.483
Dazu Black 55 0.200(11) 0.236(13) 0.564(31) 0. 482 0.518
Guizhou White 106 0.349(37) 0.189(20) 0.462(49) 0. 580 0.420
Jintang Black 46 0.326(15) 0.261(12) 0.413(19) 0.533 0.467
Chengdu Brown 40 0.100(4) 0.400(16) 0.500(20) 0. 350 0. 650
Banjiao 49 0.163(8&) 0.449(22) 0. 388(19) 0. 357 0. 643
Nanjiang Brown 78 0.500(39) 0.154(12) 0.346(27) 0.673 0.327
Gulin Ma 65 0.446(29) 0.215(14) 0.339(22) 0.616 0. 384
Matou 46 0.630(29) 0.022(1) 0. 348(16) 0. 804 0.196

The numbers in the brackets are the individuals that belong to the respective genotypes
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Table 4 Least squares mean and standard error for litter size of different GnRHR genotypes in Guizhou White, Gulin Ma and

Chuandong White goats

Breed Genotype / No. Litter size

GG 37 1.4240. 05°

Guizhou White GA 49 1.4840. 04"
AA 20 1.6240.08"

G 29 1.58+0. 06°

Gulin Ma GA 22 1.69=£0. 06"
AA 14 1.8240. 10°

GG 18 1.67+£0.07°

Chuandong White GA 24 1.75+0. 06°
AA 16 1.9540.07"

(P>0.05), (P<C0.05)

Least squares means with the same superscript for the same goat breed have no significant difference (P>>0. 05), least square

means with the different superscripts for the same goat breed differ significantly (P<C0. 05)
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