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Genetic Diversity of Chinese Shar-pei Dog Using
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Abstract: Ninety two blood samples of Chinese Shar-pei (CSP) dog, including 21 bone-mouth type, 29
bone-meat-mouth type and 42 meat-mouth type, were analysed by using 20 microsatellite loci. The results showed that a
total of 272 aleles were found, averaging 13.6 alleles per locus. The alele frequencies of each type of CSP dog were
calculated, showing some genetic differentiation among the three types of CSP. The average heterozygosity of the whole
populaiton was 0.8259, and the polymorphism information content (PIC) of the whole CSP populaiton was between
0.5352 and 0.9226, indicating that the microsatellite loci are highly polymorphic. The dendrogram constructed from
genetic distance showed that there was some divergence between the three CSP dog popul ations, which would support the
theoretical basis for further subclassificaion to solve the disorganized situation of this breed and provide scientific

guidance for better protectioin of this breed.

Key words: Chinese Shar-pei (CSP) dog: Microsatellite DNA;  Genetic diversity

T LA DNA SCRRAL R & ¥ 41 (short
tandem repeat, STR) &Y i /7 4 & (simple
sequence repeat, SSR), | IZAFAE T B AL LEY 1)L K
. BT ARSI A AR EER., 28
PERAEREE, BRI At AL AR I L AR AL T
AMANA) SR 200 F 2858 A5 7 1 43 212 M (Zhang
eta, 2001). X E, wEZENE— BRI
AMAETE DNA K BT 250 i isifh 24
PERIBEST, WTRL TSR AL S5k AT 5
IR SLEA IR g SRR O, DA SR R R e () B
ARARE, HEm$e A B AR R . X R R

Wk H ) 2007-11-24; $:52 H #1:  2007-12-27
FEGTH : A KR KIS (2006K002)

2 DNA JEEQ7 2 2 VERIT ST H 2 B N s i fle &

Cargill et a, 2002; Wang, 2003; Guyon et al, 2003;
Yan, 2004; Xu et al, 2006; Ye, 2006) .

rf [ 70 [ K (Chinese Shar-pei,CSP) 2 H 7 %
PHVFEIRZ 5 S F B T 28 L T R e R
Wik v B YD B RAE 3 B 2 A e R S R O S I
W1, SR, BEAEANREEY R R 5 3E DL A AT 4E
B HIAEMIRIE, T BUREAS R R 3 4% 52 € 1
7%, MBTESL, WEREEBEPEPEREKET —
SEISMNE L, I ELAE 5™ 1 i) e © 42 AE 3 M

"HIfEH (Corresponding author), 1972-, %, YLPHZRMA, B+, #Hili, E-mal: liugshen@scau.edu.cn



32 3 W ¥

WK 29 %

/b, T K2, SR SEREAT DR MR HEALE 7 (Liu
et a, 2005). Hil, [FHASMRE A EVD BRI
b R A 73 5 hrad oA [ b B R
WFFT IR WARIE o ASBIETOM I B AR 207 Fmie i Ji
77 3] PR 3 Fof {7 42 R Tof AR R AT 308 A% 22 FEE )
B, LU ON DR B 22 A b R B LA R i v
R b g Rl 5 ) 7R LR D0 B8 (3L 2 4 i 3 MR 5 4K
fhio

1 ST

11 #
111 W RAT RKE ML &) IR
B PVEIFRVD R IFE 92 43, MANHEHIEX 73 A
HMERYD R 20 L MRV R 29 1L A
Ryb R 42 . o, 1—21 SEEONTHER, 22
—50 SFENE AMERY, 51—92 ‘S ALKy A MERY
112 SIWkst AWIUEIE T 20 R LA
JE v K Y5 T hittp://research.nhgri.nih.gov/dog_geno-
me/ (Breenetal, 2001; Guyon et al, 2003), [T
ol h LA T A TREARRSERA RS
B BIARR BT AIINER 1.
12 HMIBESNHh
1.2.1 PR RIMAERAE K DNA 280 gk, 4
T M AN e R kB Sl I, R R Y ik
(Sambrook,1998) i DNA % T TE, il DNA
F%, FikE4 10ng/ulL .
1.22 MCEAEMRCH PCR N i LA FMCH
PCR Jx Wk &R A: Hit DNA(10 ng/uL)1.0pL,
10xbuffer 2.0uL, dNTP (10mmol/L) 1.6pL, LF
W5 14(10pmol/L) % 0.5uL, Taq & (2U/uL)0.5uL ,
TE B ZE KRN 22 B AR 20,0l . PCR SN 4144 «
94°C T 5min; 94°C A& 45s, 53—60°C IR k (
ANFEREAL D) Imin, 72°CEEMH 1min, 3t 35 AN
W B 72°CHEM 10min 618V
1.2.3  FEPIRIIN BYoAE AR 4 5 A M IR 4 s PR VK
(PAGE), fHiii 50mA Hijk (H & 100—200V) 2—3
h CRLK B B) BRIAN [R] JBEA 1T ) A% 2 (1 (Zhang &
Pan, 2003), FAACEE, HATIEE. LR
1.3 HitHHh

FI e e s 543 BT i A Gel-Pro Analyzer 4tit
KPS HE 4L R, R Popgene # 4 v1.31
( http://www.ualberta.cal — fyeh/ ) & The Excel
add-in MS _tools S5k, THE L ARA B A L B

4 (heterozygosity, H), £ 85 & H& (PIC)
S BEAARTR] L IE T (genetic distance, D), JHi#E
WAL B B F 4T Neighbor-joining % 28 2% 7y 7
(Nei,1972; Botsteinetal, 1980).

2 & B

21 &R RIS T

H T IR UF I B RO, AR 2 X AN ]
Mg® W . PCR R K 25 S PEREATARAL, S 06
ST A B ARSI S e 4 (kD). kg
FAN AL ) PCR F=H AR5 % PAGE. TR L1
a1 BNE MG 20y CE R ISR SRR RD, 18 HTAK
A1) S A LT A I, JREASE (1) 6 R Y

L4k, 20 Mg AR AT S VD R R A 3L
K 2] 272 AN FEN, PR R EE A Ik
13.6 . Hr ey FH3393 fry &y JL k5 H 5 %,
h 244, FEATRE D H /b 1 REAE FH2062 11 64
ANFEESL T 3 = B B CRRALIEDRD) K/
Bl 22 R, o T AN Rl sk 12 AR A6 1) 22 2 ik 22
o JEEEKM W EE A FH3393, /N K K54
FER KN ZESIE 187bp. Y5 R/ EEA T FH2062,
o/ R R A5 5 R R /N 22 57 20bps AT
R AE AN [F) R b Bz R 0] 1) 55 A6 5 DR A1 A e A
IG5, S BAEIEAAE 3 ANFERYD B R b (R4
FEPRR NS 3 AH TR], - AR AT BRI 43 AH ) B AH
T, 407 FH2263 24 240bp, FH2054 4y 167bp,
FH3591 4 302bp, FH3995 Jj 364bp, FH3824
323bp, FH2626 4 200bp, FH3023 >}y 375bp, FH3632
by 216bp, AF85862 Jy 374bp %, Uil T 1k AL
PLERSFPERT 3 N RBFAE B AL LI [ ot . [R] i
LIPS S v Ry Y Al e Ve SFS e e s N
RALYY B RIAGEAIFI, X R 3ANRAE L I
o T — RN ER.

[E I A B0, RS T AR JRR AT () — S A8 A7 FE [
SRR — AR YD e R A Refg A 2. 76 20
A BE BRI, B FH2278. FH2609. FH3632.
AF85862 4 ™ Fafir Ak, AR 1) 16 A HEfiAE 3 4K A
I R R HR RS B AT SR R, 3t B2 A,
dTEEL 19.12%, tHAREH T 3 AN RREE ML EATAE
HB . S B R e A 2] 14 A
R TSI DR, R R0 R RASI 21 15 AN
AL, AWERL YD i RAS IS 23 AR TR
SEQT LD, XSS L RUTR AN AR K, K



14

RYEANSE: PE VR RGBT DNA S it it ik 2 Rt

33

ok FH2626 1) 0.125. X Lo A7 S5 SE PR (1) = A, ]
b H E YD R R AR AR R DX B (B R
WA
22 BHAREE (H)

F 35 D 1AL S S5 A7 i PR 1) 36 DR A% B4
BIFARZA A EWER 3. R, mAFRMEA
Fric Bt SRR HEAR e 5 BE A ORI 22 5 1 PRI 2R

x 1 ETMHIEEMLHE

Tab.1 Thefinal amplification conditlon and result of all microsatellite loci
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Expected size Actua size
Temp.

CCTTGACTCAGCAGCCCTAC

FH2598 56 15 335/341 312-452 15
CGACCTATCCATACATGCCC
GGCTTCTGGAGACAGGCAT

FH2062 57 20 132 125-145 6
CAGAACGCTGTCTAGCCCTT
GGGAGAGCAAAGAATCATGG

FH3364 57 20 253 245-353 17
CTCAGTGATGCTCCTTCTGG
ACCATAGAAGGAATGGTCAGTG

FH3978 57 20 331 260-429 20
TCAGAATCTCTGGGGTCATTAG
TGCTCAAGGTTGAATAAATATGC

FH2561 56 15 283 275-344 9
TTTATGGCCTGTGGGCTC
ATAAAGCTGGATACAGTTTGGC

FH3972 54 20 223/313 198-344 24
AGGCTTTTCTAATGAAAGGGAC
CATGTAGAGTGATTAGTTGGTCTTT

FH2263 54 20 241 201-300 18
CTGAATATCCTCTGCCCTTC
GCATTCTCACCACCATGC

FH3393 59 20 318 257-442 24
CCCACACCTGTCAGAATAGC
GGAACACTGTATCCTCAGTGTCC

FH2319 62 20 273 200-363 21
TGGGAAGGAAGGAAGTGTTG
GCCTTATTCATTGCAGTTAGGG

FH2054 58 20 159 135-179 8
ATGCTGAGTTTTGAACTTTCCC
AACTGTCACACAATGTTACATCC

FH3591 56 20 341 296-410 10
TCATTACTATGCAAAACTTCAAGG
TCCACTCTGAGCATGGAGC

FH2278 59 15 319 298-351 7
GCCCAGTTTTCCCAGTAACA
AAGGAAATGCTTTCTCAAAGAG

FH3995 56 20 436-453 357-487 15
GGTCAATATAGTCCAGTGGCAG
AGGAAAAATACCAAACCAGAAA

FH3824 60 20 246/298 247-345 12
TTTATCTCTGATTACCTCCTGCC
TTCTGCCATTCTGGAAAACA

FH2626 56 20 238/246 200-270 13
TCCATGGATCAGCAGCAG
AAGCTCATGGAGTTTCTCACTC

FH3023 56 20 409 316-419 1
AGGGAGCAGCTTTGAGTTTC
TATATTGCTTTGGCCTAAAGGA

FH2609 53 15 328/336 285-343 10
GGAGTTGAAATGGAAAGAAAGA
AGCTCCCCTACCATTCTCC

FH3632 57 15 238 195-248 7
GGCTTAAAATGACAAACATTAGC
CACGCAGAAAGGCAGAAAG

FH2532 58 15 322/421 318-453 19
TTTCCATAGTGGCTGCATCA
CATTGATGCTGAATTTGACTTC

AF85862 60 20 320/330 325-388 10

TTACACACACTATTTTGCTGGTCA
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Tab.2 Theheterozygosity and PIC (figuresin parentheses) of all loci in Chinese Shar-pei dog

Rl Locus FWERP R i IE ALY BER P B b R R i

Bone-mouth type Bone-meat-mouth type Meat-mouth type Total population
FH2598 0.882695(0.847186) 0.863768(0.828701) 0.845886(0.819933) 0.871329(0.853558)
FH2062 0.591173(0.511738) 0.605195(0.51237) 0.589501(0.535498) 0.669844(0.60948)
FH3364 0.881533(0.847068) 0.898052(0.870669) 0.894435(0.874701) 0.898488(0.88451)
FH3978 0.902564(0.868295) 0.866516(0.833554) 0.885255(0.862634) 0.887403(0.8715)
FH2561 0.837179(0.791362) 0.870513(0.83157) 0.83038(0.795674) 0.853145(0.828959)
FH3972 0.912892(0.881431) 0.927273(0.903937) 0.91681(0.898421) 0.925323(0.914726)
FH2263 0.918699(0.888672) 0.888961(0.860986) 0.890993(0.8711) 0.898488(0.885925)
FH3393 0.882695(0.848188) 0.923377(0.899706) 0.940906(0.925299) 0.932305(0.92256)
FH2319 0.888462(0.852884) 0.921733(0.897137) 0.871773(0.848183) 0.899829(0.885979)
FH2054 0.786295(0.734095) 0.726623(0.67496) 0.686173(0.644271) 0.73335(0.700675)
FH3591 0.817654(0.77926) 0.740741(0.699384) 0.755696(0.719734) 0.765974(0.740128)
FH2278 0.688734(0.641279) 0.771014(0.711541) 0.777895(0.734038) 0.771061(0.729828)
FH3995 0.835075(0.795042) 0.772247(0.725365) 0.793436(0.759531) 0.796039(0.76861)
FH3824 0.811847(0.766704) 0.801299(0.763342) 0.835915(0.806243) 0.818894(0.794011)
FH2626 0.855981(0.81869) 0.859929(0.823129) 0.854863(0.828487) 0.861213(0.842741)
FH3023 0.842044(0.798729) 0.801537(0.757167) 0.785141(0.7452) 0.803973(0.77321)
FH2609 0.87108(0.832026) 0.888163(0.856359) 0.874641(0.849757) 0.884156(0.866839)
FH3632 0.499419(0.452817) 0.587013(0.550253) 0.587493(0.542129) 0.567847(0.535209)
FH2532 0.921022(0.890352) 0.929221(0.906024) 0.929719(0.912983) 0.930302(0.92022)
AF85862 0.808362(0.762934) 0.74703(0.708908) 0.724613(0.692705) 0.748045(0.720201)
H “7-33)(+SD; n=20) 0.8218+0.0246 0.8195+0.0226 0.8136+0.0229 0.8259+0.0213
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Tab.3 Genetic distance of three Chinese Shar-pei dog populations
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Fig.1 The Dendrogram based on microsatellite
DNA analysis of three Chinese Shar-pei dog
populations
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