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Abstract; [Objective] The objectives of this study were to analyze the genetic variations of KAP13-1
gene of Hexi cashmere goat, Inner Mongolia cashmere goat, Liaoning cashmere goat and L.ongdong cash-
mere goat,and provide data for future studies on cashmere traits. [Method] KAP13-1 genes were amplified
using PCR-single stranded conformational polymorphism (PCR-SSCP) analysis to detect genetic variations
in 721 cashmere goats (Hexi cashmere goat,Inner Mongolia cashmere goat, LLiaoning cashmere goat,Long-
dong cashmere goat) in China. Then we constructed UPGMA tree by genetic distances (D,). [Result] The
PCR amplification obtained KAP13-1 gene with 491 bp, and six genotypes were revealed from the four
cashmere goat populations. Five nucleotide polymorphism sites, which mainly came from point mutation,
were identified in four alleles. There were three transition sites (60%) and two transversion sites (40%).

The mutation of 170 and 197 T—>G,C—G resulted in Leu—Arg and Thr— Ser missense mutation. Four
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alleles were found in Hexi and Longdong cashmere goat populations, while there was no alleles C and D in

Inner Mongolia cashmere goats,and allele D had not been detected in Liaoning cashmere goat populations.

Clustering results showed that Hexi and Longdong cashmere goat populations clustered together firstly,

and then Liaoning and Inner Mongolia cashmere goat populations clustered together. [Conclusion) All of

the four cashmere goat populations are moderately polymorphic in KAP13-1 gene,and there are rich genet-

ic diversities among the four cashmere goat populations. Ecological factors have certain effects on the evolu-

tion of these four cashmere goat breeds.
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Fig.1 PCR amplification of KAP13-1 gene
M. Marker;1—3. Hexi cashmere goat;4—6. Liaoning
cashmere goat;7 and 8. Inner Mongolia cashmere goat;

9 and 10. Longdong cashmere goat
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Fig. 2 Detection of KAP13-1 gene in
cashmere goats by PCR-SSCP
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Table 1 Genotype frequencies and allele frequencies in four cashmere goat populations

Bk FE R BB R Genotype frequencies ZEAT B R Allele frequencies XZ 1
Population AA BB AB AD BC  AC A B C D x* value

{ﬂﬁ})}([ﬂﬂe 0. 29 0.16 0.45 0.01 0.02 0.07 0.56 0.39 0. 04 0.01 10. 32
Hexi cashmere goat

b 1
B 4551l 5 0.28 0.14 0.37 0.09 0. 06 0. 06 0. 54 0. 36 0. 06 0.04 2.86
Longdong cashmere goat
e "
LT 0.44  0.06  0.48 0 0.01 0.0l  0.69  0.30 0.0l 0 3.98
Liaoning cashmere goat

AT
PS5t AL 0. 26 0.21 0.53 0 0 0 0.53 0.47 0 0 0. 36

Inner Mongolia cashmere goat
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TEB5%

T/G A S UK 1A G/C Eiffefi .

il KAP13-1 3L 4 5 1) 24 SE 2 Iy 51 O &
4, BB 4 T 00 F KAPL3-1 45 {3 5 R 40 B 1
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I3 Goat  TGCTCTGGATCTCTGGGLTTCGGTTCCAGT AMCT TGCAATCTGCTGGTCAMGTCCCATCTCTGGGCTT TGGATCCGETGGTTTOC AMTCOGTGGGTCACA
A
SR B
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Nucleotide sequence alignments of cashmere goat KAP13-1 alleles compared with

Fig. 3

known KAP13-1 sequences from goat

1 &0
W13 Goat  MSYHCCSGHFSSRSLRDHLRYSGSSCGSSFPSHLVYRTDLYSPSSCQLGSSLYSQETCCEPIRTQTVVSSPCQTSCYRPR

A
A B
Allele C E;

D

g1 154

W3¢ Goat  TSTFFSPCQTTCSGELGFGSSNLASAGAVESLGFGSGGFASVGHSFNIFSSLSCRSSFYRPTFFSSRSGRSLSE
A
SRR B
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Bl 4 gl KAP13-1 %0 S H 83 M 751 5 10 F KAP13-1 83791 1 L Xt 45
Fig. 4 Amino acid sequence alignments of cashmere goat KAP13-1 sequences compared

with known KAP13-1 sequences from goat
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Table 2 H,,H,,N, and PIC of the cashmere goats KAP13-1 gene
AL Z A5 S8 Genetic polymorphism parameters
é%c"lh%é %{‘ ¥ Sshr A5 Aoy ¥ h < =3 =N ~
7 Ji PR BREMEERBN) ZHERB&RPIO
N gAﬁ— H,, EATWANS (Hv o .
Cashmere goat Number of LA _) A _) Effective number Polymorphism
Homozygosity Heterozygosity . .
alleles of alleles information content
fm— N
{ﬂ@jﬁ[ﬂﬂé 4 0.46 0. 54 2.22 0. 44
Hexi cashmere goat
RSN .
B A5 1l 4 0.43 0.57 2.33 0.49
Longdong cashmere goat
e N
LT Al 3 0.51 0.49 1.96 0.34
Liaoning cashmere goat
ETTOIE
PSE L 2 0.47 0.53 2.13 0.37

Inner Mongolia cashmere goat
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3 M 5 g5 5 8RO 400 A 5 P AR G0
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Table 3 Nei’s genetic distances and Nei’s standard genetic distances among different cashmere goat populations

EZAIIES lEEEE IIES LT Bl SEESRIIES R RITES
Cashmere Hexi cashmere Liaoning Inner Mongolia Longdong
goat goat cashmere goat cashmere goat cashmere goat
WP 4510 2 Hexi cashmere goat — 0.017 8 0.026 2 0.009 5
LT 411 3¢ Liaoning cashmere goat 0.019 3 — 0.017 5 0.040 4
N5 A 4% 2F Inner Mongolia cashmere goat 0.005 6 0.046 8 — 0.054 1
B %5 48,111 3¢ Longdong cashmere goat 0.003 1 0.008 4 0.004 7 —

LA B Nei’s BHEIES (Da) 28 T 7578 Nei’s b fE1E B (Ds) o

Note: Upper right side of diagonal is Nei’s genetic distance(Da) ,and bottom left of diagonal is Nei’s standard genetic distance(Ds).

100 | 3T 9% 111 2 Liaoning cashmere goat
P 52 1 4% 111 3 Inner Mongolia cashmere goat

o YA 76 4% 1L 2£ Hexi cashmere goat
Y IIE Longdong cashmere goat

5 LT Dy fy 4 AS0LEREGR ) UPGMA %545

Fig.5 Result of UPGMA dendrogram based on D, in four cashmere goat populations
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