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InDel Detection of PRLR Gene and Its Association Analysis with Growth Traits of Shanbei White Cashmere Goats
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Abstract [ Objective ] In order to investigate the effect of prolactin receptor( PRLR) gene InDel mutation on the growth characteristics of
cashmere goat population. [ Method ] The Shanbei white cashmere goats were used as the research object,and used PCR amplification and direct
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sequencing techniques to detect the polymorphism of PRLR gene in Shanbei white cashmere goats,and analyzed the correlation between differ-
ent genotypes of PRLR gene and growth traits of Shanbei white cashmere goats using independent sample ¢-test and one-way ANOVA. [ Result ]
The results showed that there was one 16 bp InDel mutation in intron 2 of the PRLR gene in the 1 176 Shanbei white cashmere goats popula-
tion,and there were three genotypes: homozygous insertion type(11) , heterozygous type(ID) and homozygous deletion type(DD) ,respectively.
The InDel mutation was not significantly correlated with growth traits in the yearling goats population( P>0.05) ,and was significantly correla-
ted with the cannon circumference trait in the adult goats population( P<0. 05) ;In all of the goat population this InDel mutation was still signif-
icantly correlated with the cannon circumference trait( P<0. 05). [ Conclusion ] The 16 bp InDel mutation in PRLR gene may impose significant
effect on the growth and development of Shanbei white cashmere goats,and this locus can be used as a candidate molecular marker for the aux-

iliary breeding of high-yielding Shanbei white cashmere goats.
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Fig.1 Gel electroresis result of the PRLR gene 16 bp InDel site

GATG[AAG|TTT

ATA[GAGGGC|CT[GGG AaG GG Ca
4 4 * &

e

’

P ”

)

B 2 PRLR £[A 16 bp InDel iz 2 ( NC_030827. 1. g. 61200—-61206,61209-61214,61298—61300 del GAGGGC-GGGAGGG-AAG) il FF £5 R
Fig.2 Sequencing result of the PRLR gene 16 bp InDel site (NC_030827. 1. g. 61200-61206, 61209-61214, 61298-61300 del GAGGGC-GG-

GAGGG-AAG)
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Table 1 Results of genetic parameters of PRLR gene polymorphism locus in Shanbei white cashmere goats

\ $i P shogppeg HVE P it S
FEA Number Genotype frequency Allele frequency i P {H . Genetic parameters
Sample o HWE equili-
~ I(n) ID(n) DD(n) I D brium P value  Ho He Ne PIC
Bl Bred sheep 618 0.723(447) 0.272(168) 0.005(3) 0.859  0.141 <0.05 0.760 0.242 1.319 0.213
AR Adult sheep 558 0.828(462)  0.165(92) 0.007(4) 0.910  0.090 >0.05 0.837 0.163 1.195 0.150

JEEAR Total sample 1176 0.773(909) 0.221(260) 0.006(7) 0.884  0.116 <0.05 0.794  0.206 1.259  0.185

®2 BALBZILFFAFE PRLR EE S B0 A E KSR IMEMELE R (n=618)
Table 2 Results of determining the effect of PRLR gene polymorphic loci on growth traits in yearling period of Shanbei white cashmere goats (n=

618)
. e . &l Tube R, - e Eiil:e
. T R Body IR Body fge Hip B TUbe e iR et MO AL
FLPR Y . . Ji]5a] . circum- . : Cashmere
G Weight(n)  height(n) length width . Cross height depth Chest width -
enotype ko om (n) /Jem Bust(n) //cm (n) ffem ference (n) /Jem (n) Jfem (n) //em fineness
° (n) //em ' (n) //pm
I 34. 04+ 53. 19+ 62.20+ 72.73+ 12.98+ 7.40+ 55.36+ 25.93+ 18. 86+ 16. 14+
0.75(109)a 0.17(447)a 0.25(445)a 0.35(433)a 0.09(434)a 0.03(433)a 0.17(433)a 0.14(433)a 0.12(433)a  0.18(63)a
ID 34. 75+ 53. 11+ 61. 96+ 71. 80+ 12. 86+ 7. 42+ 55.24+ 25. 47+ 18. 69+ 16. 15+
1.63(32)a 0.24(168)a 0.31(168)a 0.52(161)a 0.14(161)a 0.06(161)a 0.26(161)a 0.19(161)a 0.20(161)a  0.36(25)a
DD — 54.33% 60. 67+ 67.67+ 12.33+ 7.83x 55.67+ 24,33+ 18. 50+

1.20(3)a  2.85(3)a 1.45(3)a 0.83(3)a 0.60(3)a 0.88(3)a 0.88(3)a 1.80(3)a
AR NG A Fm A BRI 25 A8 1 35 (P>0. 05)
Note ; Same lowercase letters in the same column indicate difference is not significant between treatments( P>0. 05)
#3 BALEFLEREF PRIR BER S S AT ERKMERZIMAMELE R (n=558)
Table 3 Results of determining the effect of PRLR gene polymorphic loci on growth traits in adult period of Shanbei white cashmere goats(n=558)

=n e . & > i 7 e — e 2 i
; [T {K# Body K Body fioe Hip DA Tube e MgV Chest W% BN
FEPR Y . . Ji]52] . circum- . : Cashmere
G Weight(n)  height(n) length width . Cross height depth Chest width N
enotype ke em (n) J/em Bust(n) //cm (n) Jfem ference (n) /fem (n) /fem (n) Jfem fineness
° (n) //em ' (n) //um
I 41.83+0.52 55.28+0.21 68.03+0.27 83.78+0.43 15.16+0.10 8.23+0.04 58.25+0.23 29.54+0.16 21.08+0.20  16.37+0.11
(440)a (458)a (458)a (413)a (413)a (413)b (410)a (412)a (412)a (248)a
D 43.40+1.31 55.17£0.50 68.74+0.61 84.44+0.96 15.21+0.24 8.45+0.09 58.86+0.56 30.04+0.36 21.20+0.41 16.23+0.22
(90)a (92)a (92)a (82)a (82)a (82)a (82)a (82)a (82)a (51)a
DD 44.68+5.53 53.13£0.16 69.50+1.44 87.00+4.53 15.38+1.14 8.25+0.25 56.13+0.88 30.38+1.20 20.38+1.72  16.45+1.49
(4)a (4)a (4)a (4)a (4)a (4)ab (4)a (4)a (4)a (3)a

PSR NG b Fm A 3 ) 22 57 5l 25 (P<O0. 05) 5 [FFAH R)/ING F-RER /R AL B8 R] 25 573K B 25 (P>0. 05)
Note ; Different lowercase letters in the same column indicate significant differences between treatments( P<0. 05) ;same lowercase letters in the same column
indicate difference is not significant between treatments ( P>0. 05)

x4 BAcBSILFERE PRLR ERS S A EKEREMANELER (n=1176)
Table 4 Results of determining the effect of PRLR gene polymorphic loci on growth traits in all of Shanbei white cashmere goats(n=1 176)

- \ & . - 2
IKH R Body (K Body g pip AT e Chest A
FELPR Y . . Jifo]5a] . circum- . . . . Cashmere
C Weight(n)  height(n) length width Cross height depth Chest width .
>enotype K om (n) Jfem Bust(n) //em (1) //em ference (n) Jfem (1) /Jem (n) /fem fineness
5 (n) /fem (n) //pm
I —-0.25+0.45 0.24+0.13 0.11+0.18 0.01+£0.28 0.07+£0.06 0.32+0.02 0.31x0.14 0.24+0.11 0.22+0. 11 0.02+0. 10
(549)a (905)a (903)a (846)a (847)a (846)b (843)a (845)a (845)a (311)a
D 1.10£1.06 0.13£0.23 0.24+0.29 -0.3120.47 -0.02+0.12 0.43a+0.05 0.45+0.26 0.17+0.18 0.20+0. 19 -0.08+0. 19
(122)a (260)a (260)a (243)a (243)a (243)a (243)a (243)a (243)a (76)a
DD 2.58+5.53 -0.50+1.01 0.29+1.44 -0.36+2.94 -0.07+0.73 0.50+0.29 -0.79+0.77 0.001+0.83 -0.36+1.15  0.10+1.49
(4)a (Na (7Ma (Na (7N (7)ab (Na (Ma (Na (3)a

T : ARG Bl m A B ] 22 5 1. 25 (P<0. 05) 5 [R5 AH ) NG 5= B3 7m Ab B8] 22 57 AN ik 3% (P>0. 05)
Note ; Different lowercase letters in the same column indicate significant differences between treatments( P<0. 05) ;same lowercase letters in the same column
indicate difference is not significant between treatments( P>0. 05)
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%EJJ ERREOR (MAS) BAT A B2 v B AR S0 T IR AR P i (P<0. 05) , 1 W ml fiE 52 21 it 2 1328 Je N
B HWE S WA TRE A N TR R A ERFE TR, Bt R E R A TR T 54450
R ERE b b DR 2R T AR R R N K % PRIR
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