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The correlations between polymorphism of growth horm- one re-
ceptor gene and butcher traits in rabbit
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Abstract: Five rabbit populations (Belgian hare, Tianfu black rabbit, Great line of Zika rabbit, Harbin white rabbit, and Cali-
fornia rabbit) were used to analyze the polymorphism of growth hormone receptor (GHR) gene by PCR-SSCP. Results indi-
cated that there were two mutation sites (C705T and C810T) in the 5 populations. The least square analyses showed that the
live weight, visceraste weight, and slaughter percentage of AA and MM genotypes were significantly lower than BB and NN
genotypes (P<0.05). In contrast, the GHR polymorphism had no significant difference for least squares means of feed trans-
formation efficiency (P>0.05). It suggested that GHR gene may be a candidate gene responsible for butcher trait in rabbit.
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GHR : AF1015252), Oligo 6.0 ,
| (1
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Parmentier GHR uL; (10 pg/uL)0.4 uL; (10 pg/uL)
0.4 uL; Tag-Master Mixture( dNTP, MgCl,, 10x
. Blott [ GHR8 T/a  buffer)Sul, 10 uL
- 94 3 min; 94 30 s, 55 59
’ curi 8 GHR 30s, 72 455, 35 ; 72
L/S 6 min; 4 PCR 1% ,
m AB BC 12
cc 1.2.2 SSCP 4 #f
18l GHR 5 uL PCR 2 uL (98%
SNPs AB 0.025% 0.025% 10 mmol/L
GHR EDTA(pH: 8.0 2% ), 99 10 min,
5 min, PCR
GHR , PCR-SSCP 10% (Acr © Bis=29 ' 1)
GHR 10 , 150V 8~10h
. 1.2.3 “%itao#
1 , SAS 8.0 GLM
1.1 LSMEAN , MEANS
, 220 Duncan :
, 31 ( 14 17 Yijk = u + Gi + Lj +S,+ (GL);; + Ejjx
50 ( 26 24 ) 33 ( . Yijkz , U= s Gi=
16 17 ) 68 ( 36 , Lj= , Sy= (k=1,2), (GL)ij=
32 ) 38 (18 20 ) , Eij=
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Table 1  Primer sequences, PCR product sizes and Tm

Primer Primer sequences(5 % 37T Product length(bp) Annealing temperature ()
1 Upper: TTACGCCCAGGTTAGTAGCA 273 59

Primerl Lower: CTCGGCAGTAGTGGTAAGGCT
2 Upper: AACCAGGAGGACATTTACATC 253 55

Primer2 Lower: GGACATCAAAGAAAGGCTAT
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DNA 12 GHR joe 18
’ 1.5% ' 2 54 1 PCR ¥ ##7=4) SSCP #
( ]_), 1,2: AB 1 3,6: AA ;4,5: BB
SSCP Fig. 2 SSCP analysis on the PCR product of primer 1
1, 2: AB heterozygote; 3, 6: AA homozygote; 4, 5: BB homozygote.
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Fig. 3 SSCP analysis on the PCR product of primer 2

100 1, 5: NN homozygote; 3, 4, 6: MM homozygote; 2: MN heterozygote.

TCA TG TCG '\E] TCG AATCACG TG
bp

2 000 "||{| I mlIM"ﬁﬂllu' f\/\
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500 TCATGTCG ".&} TCGAAT CACGTGT
250
100
13|14 1(A) FA3[49 2(B)PCR # 1% =49 B ik (&
1~7: PCR : M: DL2000 marker
Fig. 1 Agarose gel (1%) image of PCR product of primer 4 705 fis AB BUF0 AA BN F i
1(A) and primer 2(B) Fig. 4 The sequence map of AB and AA genotype in 705 locus
1-7: PCR product; M: DL2000 marker.
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Fig. 5 The sequence map of NN and MM genotype in 810
810(C-T) locus
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2.4 2 ( 4 5) 4 , 705 SNP
SSCP , GHR AA
2 2 705 6.0087, BB
AA 5.7317, AB
, AB 5.1765; 3
; 810
, A M B N AA
BB pP<
25 GHR (
0.05) 5 MM
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2 5
5.7317,
3 3 )
PIC PIC > 0.50 MN
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2.6 NN (P<0.05)
GHR 10 3 MM
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Table 2 Gene frequency and genotype frequency of GHR gene in five rabbit breeds
Locus Genotype frequency Harbin white rabbit ~ Tianfu rabbit Belgian rabbit Zika rabbit California rabbit
and gene frequency
705 SNP AA 0.4839 0.44 0.4848 0.3529 0.4474
AB 0.4194 0.4 0.3939 0.5147 0.3158
BB 0.0968 0.16 0.1212 0.1324 0.2368
A 0.6935 0.64 0.6818 0.6103 0.6053
B 0.3065 0.36 0.3182 0.3897 0.3947
810 SNP MM 0.6451 0.4 0.5455 0.3382 0.3947
MN 0.2903 0.4 0.3636 0.3971 0.3684
NN 0.0645 0.2 0.0909 0.2647 0.2368
M 0.7903 0.6 0.7273 0.5368 0.5789
N 0.2097 0.4 0.2727 0.4632 0.4211
F3 EBEHMATESNRBEKPRIEEFRFE
Table 3 Genetic characteristics of polymorphism locus in five rabbit populations
IRV
Primer Parameter Harbin white rabbit Tianfu rabbit Belgian Hares Zika rabbit California rabbit
1 Ho 0.5749 0.5392 0.5661 0.5243 0.5222
Primerl He 0.4251 0.4608 0.4339 0.4757 0.4778
Ne 1.7394 1.8546 1.7664 1.9072 1.9151
PIC 0.3494 0.3679 0.3471 0.3671 0.3518
2 Ho 0.6686 0.52 0.6033 0.5027 0.5125
Primer2 He 0.3314 0.48 0.3967 0.4973 0.4875
Ne 1.4957 1.9231 1.6575 1.9892 1.9514
PIC 0.3550 0.3743 0.3071 0.3750 0.3750

Ho: ; He:

; Ne: ; PIC:

Ho: Homozygosity; He: Heterozygosity; Ne: Effective number of alleles; PIC: Polymorphism information content.
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Table 4 Least squares mean and standard error of 705 SNP site genotypes and carcass traits

Genotype
Traits AA (94) AB(93) BB(33)
0,
.(A’) - 6.0087+0.7205" 5.1765+0.4446" 5.7317+0.7857
Transformation efficiency of feed
(kg), 2.4009+0.0716° 2.4584+0.0442" 2.4784+0.0781%
Body weight
. (kg) ) 1.1113+0.0409° 1.1575+0.0252* 1.1732+0.0446"
Visceraste weight
0,
(%) 0.4648+0.0086° 0.4725+0.0053" 0.4760+0.0094
Slaughter percentage
(%)

Cooked-meat percentage

0.6312+0.0183"

0.6146+0.0113"®

0.6356+0.0200*

Notes: Different capital letters mean signific

respective genotypes.

(P < 0.05);
ant difference at 0.05 levels. The numbers in the brackets are the individuals that belong to the
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Table 5 Least squares mean and standard error of 810 SNP site genotypes and carcass traits

Genotype
Traits MM (96) MN (82) NN (42)
(%) 6.6969+0.7702" 4.7451+0.5467% 5.4748+0.9246"
Transformation efficiency of feed
(kg) 2.4079+0.0765° 2.5082+0.0543" 2.4215+0.0919%
Body weight
(kg) 1.1288+0.0437° 1.1696+0.0310* 1.1436+0.0525"
Visceraste weight
(%) 0.4681+0.0092° 0.4688+0.0065" 0.4763+0.0111*
slaughter percentage
(%) 0.6319+0.0196° 0.6519+0.0139"° 0.5976+0.0235"

Cooked-meat percentage

Notes: Different capital letters mean signific

respective genotypes.
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(P < 0.05);
ant difference at 0.05 levels. The numbers in the brackets are the individuals that belong to the
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