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Abstract: Ardrs white cashmere goats were used as experimental sample and partial sequence of PRL and
PRLR genes were used as candidate gene to research SNP by PCR-SSCP and DNA sequencing technologies. Results
were analyzed by least square mean ( LSM) between production traits of different genotype. Relationship of SNP of
PRL and PRLR genes and production cashmere traits were studied to find molecular marker of MAS. There were SS—
CP polymorphism at P1 of PRL and P3 of PRLR and existed in C-A mutation at X76049: g. 576 bp of Exon 5 of
PRI gene which resulted in CCC-ACC of the 176" codon from Pro into Thr. The results showed that there was the
most significant correlation with cashmere thickness at polymorphism site( P <0.01) and cashmere thickness of CA
genotype increased by 0. 674 e¢m compared with that of CC; there was T-C mutation at HQ266606: g Exon 10 of
PRLR gene which lead to CTT-CCT of the 359" codon from Lue into Pro of which polymorphism was significant
difference ( P <0.05) to cashmere fineness and cashmere fineness of AA genotype decrease by 0. 38 pm compared
with that of BB. P1-CA was the favorable marker genotype for cashmere thickness trait while P3-AA was the marker

genotype of cashmere fineness trait which acted as molecular marker of MAS for production cashmere traits.
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Tab.1 Primers sequences of SSCP
(5°-3) /°C /bp
Gene sites Primer name Primer Sequences( 5 —37) Tm Sizes of products
PRL Gene Exon 5 1 Primerl FATTCCTGGAGCCAAAGAG- 58.1 196
RIGTGGGCTTAGCAGTTGT-
Exon 4 2 Primer2  F-TGTGGTCGTTCAGCATGAAG— 52.0 461
R-TGTACCCAGGAAGAGGCAAG-
PRLR Gene  Exon 10 3 Primer3  F-AAGGGCAAGTCCGAAGAACT— 57.8 248
R-TGAGGTTCATCACACTTTTC-
Exon 10 4 Primerd F-AAACCCCGTTGTTCTCTGCTA— 63.5 315
R-CCCAACGCAAGTGGAGTCTGC—-
1.1.3 : 0
DNA » Taq DNA + DNA 10D260 =50 pg DNA
Marker( DL2000) .dNTP. K( Proteinase K) . 0.7% DNA o
( Tris) .DNA Marker [ - DNA TE 50 ng/pL
N N N N- o ( Agar- -20°C o
ose) . 1.2.2 PCR 25 pL 2
o pL 10 x buffer( 100 mmol/L Tris-HCl ( pH8.0) 2.5
1.1.4 PTC400 PCR pL Taq 0.5 pL(2 U) dNTP(200 wmol/L) 1.0
UNITED STATES DYY-ZC pL (5 pmol/pL) 2.0 pL
\DYCZ28D o :95C 5 min 94°C 40 s
Gel3000 30 s( 1) 72°C 45 s 35
WFH=201 o 72°C 10 min 4°C o
o 1.2.3 8% ~12% (10 V/cm)
1.2 200V
1.2.1 DNA o Canon( ) 550D
DNA UNIOH0 N o
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1.2.4 PCR-SSCP  PCR
1.2.5 ’
SAS(9.0) o
) 2.1 PCR PCR-SSCP
PRL P1.P2 PCR

Pi= 2(i) +(gl) +(g2) + - +( ijn) ( 1-a 1-b) PCR-SSCP

Pi: i P1 SSCP CC.CA

i ( 2-a) AA P2 SSCP

JLaj2 (oeeee i i 1 n ; PRLR P3.P4 PCR

. (1 1-d) PCR-SSCP
@) P3 SSCP AA.
o BB AB ( 2-h) P4 SS-
Ccp .
= / 2.2 DNA

@ ( Allele fre—
quency) ( Polymor— PCR
phism information content PIC) . o X76049 . HQ266606 Bi-
erozygosity He) ( Effective number oEdit PRL Exon 5
of allele Ne) o X76049: g. 576 bp  C-A

176 Cccc ACC

PIC=1-3(P)" z 2AP)(P)°

He=1-3(P) Ne=1/.;(P,~,)2

@ SAS(9.0) GLM( General Linear Modle)

12. 196bpbP2
d: P4

M. DL1000; a: P1

PCR 1 2. 461 bp; c: P3 PCR

(ProThr) ( 3-a); PRLR Exon 10

HQ266606: ¢. 1 076 bp  T-C
359 CTT CCT
( Lue-Pro) ( 3-b) &

1 2. 315 bp.

1 2. 248 bp;

M. DL1000; a: PCR products of P1 primer 1 2. 196 bp; b: PCR products of P2 primer 1 2. 461 bp; ¢: PCR products of P3 primer
1 2. 248 bp; d: PCR products of P4 primer 1 2. 315 bp.

1 PRL PRLR

4 PCR

Fig.1 The PCR products of 4 primers of PRL and PRLR gene in cashmere goat
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Fig.2 PCR-SSCP electrophoresis of P1 primer of PRL and P3 primer of PRLR genes in cashmere goat
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TCCTGGAGCCAAAGAGACTGAGCCCTACCCTGTG 2.3
PRL P1
CC C C
0.928 PIC 0. 125 (<
0.25) o x°
P1 Hardy-Weinberg (P >0.05)
(  2);PRLR pP3
a PRL  CC  CA (CC.  ACTGAGC- AA A A 0. 823
CC; CA. ACTGAGACC) ; b: PRLR AA BB PIC 0. 249 ( <0. 25) . X2
((AA. ACAGCCCTTCAC; BB. ACAGCCCCTCAC) .
a: Sequence comparison of CC and CA genotypes of PRL gene ( CC. ACT- PRLR P3
GAGCCC; CA. ACTGAGACC) ; b: Sequence comparison of CC and CA geno— . R\ (PE
types of PRLR gene( AA. ACAGCCCTTCAC; BB. ACAGCCCCTC AC) . Hardy-Weinberg (P <0.01)
3 PRL P1 PRLR ( 3)
P3
PRL PRLR
Fig.3 Sequence comparison of different genotypes
of PRL and PRLR gene in cashmere goat °
2 PRL P1
Tab.2 Analysis on population genetics and genotype and allelic gene frequencies
of P1 polymorphism locus of PRL gene in Inner Mongolia white cashmere goat
/ )(2
Genotype Frequencies Total Allelic Gene Requencies Ho He Ne PIC X2 value
CcC CA C A
0.856/179 0.144/30 209 0.928 0.072 0. 866 0.134 1.154 0.125 1.249
0.01 <P <0.05; ™. P<0.01. d:df=2 x{po5 =5.99 X{o.on =9-21. 3 4
Note: * . Means significant difference( 0. 01 <P <0. 05) ; ** . Means most significant difference( P <0. 01) . The same as Tab3 4.
3 PRLR P3
Tab. 3 Analysis on population genetics and gene and genotype frequencies
of P3 polymorphism locus of PRLR gene in cashmere goat
/ Xz
Genotype Frequencies Total Allelic Gene Requencies Ho He Ne PIC Xz value
BB AA A B
0.177/37 0.823/172 209 0.823 0.177 0.709 0.291 1.411 0.249 209 ™
2.4 SNP
3
3.1 PRL
3
(P >0.05) . .
Kato " PRL cD-
( 4) PRL P1 NA cDNA 1
(P <0.01) CA . Vincent "
CC 0.674 em(  5) . PRLR PRL . 1 PRL
P3 2 PRL
(P <0.05) AA BB 2 CC CD DD
0.38 pm ( 6) - 0.39 0.98 (P<0.05) 3

o Drogemuller
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Tab.4 ANOVA analysis between polymorphism locus of PRI/PRLR gene and production cashmere traits
MS F  F value P P value
Traits P1 P3 P1 P3 P1 P3
Weight 40. 154018 8.112332 2.38 0.48 0.124 6 0.491 0
Cashmere yield 1 533.452 11 345.538 0.12 0.86 0.7340 0.354 8
Cashmere fineness 1.2003699 3.4281033 1.46 4.24 0.228 9 0.041 1"
Cashmere thickness 11. 8339871 0.9948093 13.98 1.11 0.000 2* 0.294 2
(LeuPro) " .
5 PRL P1 PRL
Tab. 5 Effect analysis different genotypes
of PRL gene on cashmere thickness trait PRL Exon 4
Genotype CC CA P value PRL
Exon 4 o Exon5
Cashmere thickness 5.483+0.99 6.157+£0.64 P<0.01
(P<0.01); PRLR Exonl0 1 076
6 PRLR  P3 bp  T-C ( Lue-
Pro) SNP
Tab. 6 Effect analysis different genotypes of PRLR P5
gene on cashmere fineness trait
(P<0.05) , 1 076 bpT-C
Genotype AA BB P value PRLR Exonl0 216 bp 52 bp
] 220 bp
Cashmere fineness 15.6320.95 1601 £0.64 P<0.05 PRLR Exonl0 216 bp
3.2 PRL.PRLR o
PRL PRLR
PRL 4 °
5 SSCP o Exon 4 4
332 bp T-A PRL
111 ATG AAG PRL P1-CA
Metl11Lys 492 bp G : PRLR
PRL 164 TTG TTT P3-AA
Leul64Phe; Exon 5 576 bp CA °
Pro176Thr, 3
o PRL Exon 4 :
Exon5 1 : M-
10 2000.
. PRLR ’ 2 Bole Feysot C Goffin V Edery M et al. Prolactin and its
receptor: action signal transduction pathways and phent-
PRLR 10 52 bp ypes observed in PRL receptor knockout mice J
220 bp - 52 bp GA . Endocrinology review 1998 19( 1) : 225 - 268.
; 220 3 Kloren W R L Norton B W. Fleece growth in australian
bp T-C cashmere goats. II. The effect of pregnancy and laction J
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