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Initial analysis of genetic diversity status and phylogenetic relationship
of Chinese cashmere goats breeds using microsatellite makers

DI Ran'*,HE Xiao-hong' , GUAN Wei-jun',PU Ya-bin',ZHAO Qian-jun', MA Yue-hui'
(1 Institute of Animal Sciences ,Chinese Academy of Agricultural Sciences,Beijing 100094 ,China;
2 Graduate School of Chinese Academy of Agricultural Sciences,Beijing 100081,China)

Abstract: [Objective] The study investigated genetic diversity of four Chinese indigenous cashmere
goats breeds and proposed conservation strategy for Chinese cashmere goats Breeds . [Method] The genetic
diversity of cashmere goats and genetic relationships among the four breeds were assessed using 6 microsat-
ellite markers recommended by the Food and Agriculture Organization of the United Nations (FAO)
through fluorescence-multiplex PCR. The allele frequency, mean heterozygosity, polymorphic information
content were calculated. Dendrogram analysis, principal component analysis and correlation analysis were
used. [Result) 5 loci (SRCRSP5, OarFCB48, INRA063, OarFCB20, OarFCB 304 ) are highly polymorphic,
which are effective markers for analysis of genetic diversity and relationship among goats breeds. The four
populations were polymorphic according to the 6 loci, their heterozygosity and polymorphic information

content were high. The mean alleles of each population were from 8. 33 to 11. 00 and the mean heterozygos-
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ity were from 0. 696 7 to 0. 802 7. NJ tree showed: Hegu cashmere goat and Hexi cashmere goat were close-

ly related,then clustered with Xinjiang cashmere goat and finally clustered with Liaoning cashmere goat.

Significant correlation was found between genetic distance and geographical distance. [Conclusion) The ge-

netic diversity of these breeds is rich; The dendrogram relationship between different goat breeds was gen-

erally in accordance with their breeding history and localities.

Key words: cashmere goat;microsatellite DNA ; genetic diversity; phylogenetic relationship
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Table 1 Collection sites and quantities of sample of ear tissue
JhFh Breed 72X A 4528 Entironmental style FEA KPR Collection site FEA %L Sample quantity
S ITES TR T E N T 16
Liaoning cashmere goat Drought desert Kuandian, Gaizhou city
IO AIES TRy Holrs R Gl 17
Hexi cashmere goat Drought desert Tianzhu, Sunan county
EE s ellES R Ly RS 13
Xinjiang cashmere goat Drought grassland Wulumugqi city
IOESEHITES [SEL S VG VT A b (X 16

Hegu cashmere goat Frigid pasture

Jiangzi county

L2 XAAEME KA. Tag DNA B 5.
ANTP, ¥l | 49 TRA RN 2651 4. |
L AETAY TERARAE S, FEE:PCR
A0 TAY) TAEA B2 ] s ABI3130 43 M4, 35 [
FER/EY WA
1.1.3 #®EEZ3 4% FHSIYRERKAS ERLH
SV E bR R & WS ey, B O A TF & R MK
PRI T AKX S H % 2,
L2 BUWFErHEALAHNRE

AL FERRBENLRE Y 50 HCHTPAFER
10 FO L3 182 H, SR K FEAR R H WL 3R
Lo BERORFEA IR B4 & Al i S BURRAE, JF B AE =
B AN B A MR, RFER YR E R Y
0.5 cm’ P HALH, B FRARBDE 70% 2
R BT,
1.3 Z¥EEFEA DNA KR

SR IBUE B T B2 05 $E R DNA, Bk S35 (4)

T oI AR R ) 5 3 WO o
1.4 SHFEEEA DNA B PCR 318

2 Wl 3 X514 PCR Y ¥ IA Ry 12 pL, &
FERHBNR 30~50 ng, Tag DNA & 1. 25 U,
2.5 mmol/L dNTP 1 ;L,10 pmol/L 5[4y 0. 25 uL,
25 mmol/L Mg""1 L., 10 X Buffer 1. 2 pL. /K %h
FF 12 pl, &5 %4 T PCR ¥ 354 B 174"
. PCR WP :95 CHIAEPE 5 min; K5 94 °C
A5 30 5,50~60 CiB k 30 5,72 CIEff 30 s,35 4
53 ;& )5 72 CHEf§ 10 min,

F2HE 3 MG R =E PCR. YK RN
25 pL. it F AR Lo (49§ PCR § 44k & o
dANTP 5 3 X519 6, o) il — >3 5 5, P ik 4
£ 18 % PCR P=¢ke i, IS4 R WK 1,

kXL B 2 = PCR 71K & ANTP (1)
A 1 L3 %514 (0arFCB20, OarFCB304, 11~
STS005) ) & 435 K 0. 3.0. 1.0, 4 uL (W JE 10
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prnol/Ly . R Z o F A 1B s S AL 80 10X Buffer 2.5 uL. JIIK#h5% 25 ul.. PCR 2
ng, Tag DNA ¥4 3 U,25 mmol/L Mg"™ 2 4L, T 5 —2.,
2 MHIESIYHMEIRBANEE

Table 2 Sequence and annealing temperature of 6 pairs of microsatellite primers

5194 Fr FIF3(5"-3D B AKREE/C
Primer name Primer sequence(5'-3") Annealing temperature
~ GGACTCTACCAACTGAGCTACAAG
SRCRSP5 55

TGAAATGAAGCTAAAGCAATGC

GAGTTAGTACAAGGATGACAAGAGGCAC
OarFCB48 . 58
GACTCTAGAGGATCGCAAAGAACCAG

GACCACAAAGGGATTTGCACAAGC
INRA063 58
AAACCACAGAAATGCTTGGAAG

6FAM - GGAAGCAATGAAATCTATAGCC

1LSTS005 55
TGTTCTGTGAGTTTGTAAGC
6FAM-AAATGTGTTTAAGATTCCATACATGT

OarFCB20 55
GGAAAACCCCCATATATACCTATAC
VIC-CCCTAGGAGCTTTCAATAAAGAATCGG

OarFCB304 55

CGCTGCTGTCAACTGGGTCAGGG

200 bp

ILSTS005
OarFCB304
OarFCB20

Bl 1 =% PCRIEZCIEE Lo (4°) HLIK
1~9.9 MRS ;11~19. EEILIAM 9 MikEe 5510, Maker, W F 4 43514 100,150,200,250,300,350,400,500 bp
Fig. 1 Agrose gel eletrophoresis of multi-per products at 3 loci (OarFCB20,0arFCB304,1L.STS005) for orthogonal test
1—9. A set of orthogonal test; 11— 19. Repeat of test;10. Maker(down to up) :100,150,200,250,300,350,400,500 bp

1.5 ZLFEMIE DNA BESHEEHNST ABI3130 43 Hr X A #L ¥k K 24 40 min, A B SCHF  fifi
FHK T 1 2585 FAC0K PCR Wi B 2~32 £, JH] Genemapper # A 53 B1 8 SCHF 9K J5 47 VK G 2 AL

B 2.0 50,25 pL AR (ROX250) L & 7. 75 pl IE BHR 568 M AERRE > T RBIE 8 A BEK /NI

Loading solution 7848 R4),95 C A Y 5 min, . J& 3 M4 PCR P29y iy e Tk 14 WL & 2,

SRIG VKM 5 min, ZAEPER PCR =4 R H pop7 BETE

30001
OarFCB20 OarFCB304

=

£ 5000 ILSTS005
s L
r 8
=3
#® S 1000 | OarFCB304

[

0 /\AM, ol
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FBREKERER

Length of fragment

B2 FIH ABI3130 40 (L4047 OarFCB20,0arFCB304 ILSTS005 3 4~ fif 4 PCR 72 ¥y 1 Ji i vt vk U6

Fig. 2 Result for genescaning of 3 microsatellite loci by ABI3130 genetic analyzer
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2 AR5
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6 A4~ 7 5 SRCRSP5. OarFCB48., INRAO063 .
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2.1

4.139 2,8. 658 7,1. 832 9;0. 863 119,0. 896 131,
0.864 327,0.760 497,0. 886 946,0. 455 671, HHF
2 A5 A e 9 0 T e R A 2500 45 7 B PR B =40 el
P24 BE=>0.5) al AL R 5 AN AUH) Sk R EE 2 A
sl AR O A B AR R T T 4% 0 A A R Y 3 R
SRR G R KRR HT .

2.2 é‘u‘ﬂh$£¥ﬂkﬂ’]m1’é 14

2.2.1 ZBREASE(H A % 51845 (PIO)

4 /l*éﬂiuﬁéuuﬁ% 6 Mﬂﬂ;jﬂﬁ’»}ﬁﬁg*'rﬁ,
FHEEOIEN BN 8. 33~ 11. 00, % & JE K Z A5

A5 a9 8 7.176 3,7.231 1,9. 402 2, BEEHEIFES3,
R3S ANMBUERFHMRIECNSBETRELSH
Table 3 Estimation of genetic variability of 4 cashmere goat breeds at 6 microsatellite loci

iyl 28 T B2 A7 S Microsatellites DNA loci Sy

Breed Parameter ~ SRCRSP5  INRA063 OarFCB48 OarFCB20 OarFCB304 ILSTS005 Average
g2l H 0.845 2 0.841 0 0.845 2 0.548 4 0.736 3 0.317 8 0.696 7
Hegu cashmere
goat PIC 0.827 6 0.822 0 0.828 6 0.478 8 0.711 0 0.294 2 0.660 5
JENEES I ES H 0.873 8 0.858 8 0.828 4 0.730 0 0.8327 0.379 6 0.759 0
Hexi cashmere
goat PIC 0.862 4 0.843 6 0.806 4 0.684 5 0.8137 0.3585 0.728 2
ST AITES H 0.843 2 0.824 8 0.877 1 0.667 5 0.8358 0.483 9 0.763 9
Liaoning cashmere
goat PIC 0.828 1 0.802 0 0.865 6 0.632 3 0.817 0 0.427 1 0.728 7
ER e lES H 0.845 5 0.783 7 0.879 7 0.810 7 0.848 6 0.590 1 0.802 7
Xinjiang cashmere

PIC 0.829 0 0.755 3 0.868 9 0.784 7 0.830 5 0.540 2 0.768 2

goat

HER 3 AL 4 AN Gl AN TE 6 S T B
ﬁLE’\J’“%ﬂﬁ?%n%’k FRTEMMERE. HRT
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Table 4 Genetic distance among 4 cashmere goat breeds
i JEESES I ES JE N Al E S ST AITES
Breed Hegu cashmere goat Hexi cashmere goat Liaoning cashmere goat
W PG 4% 11 2- Hexi cashmere goat 0.725 835
i T 451l 2F Liaoning cashmere goat 0.879 812 0.765 653
Hrm gkl 2F Xinjiang cashmere goat 0.857 349 0. 860 262 0.896 504

i &3 0 LA T A g8 2 S g8 SR
WL R G, 5L E s R K2, 51T
T YR E A G OC R IR . T A 6 B R AR AT 4
AN LA SRR AT LA A BT T 3 SRR AR ) R
HBTER AR 20 9 44, 39%,75. 22% F1 100% ., 1 &l

A TTLLA Y 5 T R O R A S TP S
55 FE A TS S A R 23 T X R e R T LA
ERAELR,

LA i o ] 38 I R - B 014 A S 0
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U IS
Liaoning cashmere goat
E ChiE

Xinjiang cashmere goat

NS

Hexi cashmere goat

RS AIIES

Hegu cashmere goat

3 RMEBAZEE B 4 G SR NT R
Fig. 3 A NJ dendrogram of 4 cashmere

goat breeds by Nei distance
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Fig.4 Three-dimensional scatter plot of 4 cashmere
goat breeds
1. Hegu cashmere goat;2. Hexi cashmere goat;

3. Liaoning cashmere goat;4. Xinjiang cashmere goat
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