B ¥ F B 3 2007, Dec. 28(6): 659—663 CN53-1040/Q  ISSN 0254-5853
Zoological Research

ERKGHMIEMIED TR RETR

e 2 * 55 > K R K A
WmiEF !, HARIELY, EXRC, EAARL M A, T3, e, AT
(1. mEAN R ShRkEEb, ~m B 6502015 2. =R AW EMAY SR B ALK, 8 B 650091;
ZHARFSR TR, =8 R 650021; 4. ZMAMNERUR, 20 BT 6784005 5. =FIH NS

HHL, 2 BTG 6784005 6. AMAMEEMIBETETT BN, ZF HIT 6784000

WE: SRR MEM I KRR SR —, AT 20w W LR PR AL AR e AL 450, e T
éu\%m%ktlﬁ 14 4Lt fk L1 15 B ARS I, JHEZ KRS 81 MAMAIT TR FEA 2] 62 ANZfr 5t

FEANPEAT AT LIS H N 2 B 6 MG, PSS IREON 4.13, GKEBRRISEAEGENZSEESES
771]7'3 0.6520 £ 0.1526 F1 0.5863 = 0.1789, ?}f“ D7 BIEAE 4346 RELAE 0~0.0919 2 [A], “FIIMEHR 0.0202. BEAN A
PIERR AR, P8 12.1502. BFFUEs SRR KA BHARUE Z R, W M EE R EA%, JEE
wmER, ARDEAEER.

KR KA MCBEND BAER R BE b R
:P!ﬁ:\;;q: Q959.842; Q347  XEAFRIREE: A X EHS: 0254-5853-(2007)06-0659-05

Unfolding of Population Structurein Dehong Buffalo Using
Microsatellite DNA Markers

YANG Ze-yu ', MIAO Yong-wang"* ", LI Da-lin’, HUO Jin-long', CHEN Tao',
HE Chao-yang® , CHUANG Xiang-hui’, TANG Shou-kun®

(1. Faculty of Animal Sciences, Yunnan Agricultural University, Kunming 650201, China; 2. Laboratory for Conservation and Utilization of
Bio-resources, Yunnan University, Kunming 650091, China; 3. Domestic Animal Crossbreed-improvement Station of Yunnan Province, Kunming
650021, China; 4. Bureau of Husbandry and \eterinary of Dehong Area, Luxi 678400, China; 5. Animal Disease Control Center of Dehong
Area, Luxi 678400, China; 6. Animal Husbandry and \eterinary Sation of Luxi City, Luxi 678400, China)

Abstract: Dehong buffalo are an indigenous buffalo breed in Yunnan province, China. A total of 81 unrelated
samples from Dehong buffalo breeds were genotyped using 15 microsatellite DNA markers from 14 chromosomes to
estimate genetic diversity, genetic differentiation and gene flow within populations. A total of 62 alleles were detected
across the 15 loci assayed. All the loci were polymorphic and the number of alleles ranged from two to six, giving a mean
number of 4.13 alleles per locus. The expected heterozygosity and polymorphism information content of 15 microsatellite
loci were 0.6520 + 0.1526 and 0.5863 £ 0.1789, respectively. Coefficients of genetic differentiation ranged from 0 to
0.0919, with the average of 0.0202. Gene flow at each locus was large, with a mean Nm of 12.1502. The results indicated
that the genetic diversity was rich among Dehong buffalo and the genetic differentiation in its sub-populations was
relatively low, with larger gene flow and less inbreeding.
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Bureau of Yunnan Husbandry Industry, 1987). i 2,
XFFZARAE RS ANSE PR TR R B 1 2 A 55
IR AT — LEF TR (Zuo & Shi, 1993; Wang
etal, 2007; Zhuetal, 2007) , IXXf457s I 5B
ERAEEME, TR, WE YR TR
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R 7R IR BRI AL AL St 384 O R AN K]
1512 S5 E PP TR PR 1Y) B 22 T H (Bruford et al,
2003). f# L& DNA drid 28 E . ERhk.
B RIL R A, T A TR R A
H (Zhang & Zhang, 2001). A#HE—{E DNA 4y
TR R KA R R, A ORI
T 5 DNA FRico0 48 K A AR st A A2 S A T A,
RN T MEILTEAR I AL S50, DA A 2 K AR ot ¢
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1.1 # #

JERAET 81 Kk (Q: 48, & 33) #igKAH
MERE S, FEACR B m5met (15 k). &
(26 3k) « KO (20 k) FIBE )T E 378 (20
KO AL, AR BE S A HRMGOC R Bk
IR 10mL, 55588 DNA CRAFTR G, (K
HWAlsEE e, —20°CHRAT .

1.2 X E4H DNA HIEE

S (T ok GE=/)) (Joseph & David,
2002) U7 IERIGGE 4] DNA, 285 IR B e H vk
VAN G BEVE AT I FL Al SRR T, k2
25ng/uL, {FA PCR 4 HRIA5EAR o
1.3 FEHLS IR & X R ik

WS PT A 20 X EAE S Wk A
http://www.ncbi.nlm.nih.gov/M i, A TAEY)
TREHEARAF G HBA A HE DNA i, SR
Jo% PCR 4 4RI B5 e 1 M A7 I 5 TR s
BB b BRI, AN 20 WP DR S I R iR Y 15
Xt 2 AL 1 5 1Y) 48 2K AR B AR B AL AR 5=y
M, 15 AR AL o3 A Tk 1 24 34 54 8,
10 %5 14 S mik b, 40 & CSSMO19.
ILSTS030 . TGLA263 . CSSM022. CSSMO047 .
CSSM038 . ILSTS033 . MBO058 . CSSMO033 .
CSSMO008 . CSSM041 . MBO0109 . CSSMO043 .
CSSM036 Hl CSSMO013.

1.4 PCR [ &4 K& B ke
PCR RNWAKZR N 25uL, &HE4] DNA HHR

50 ng, Mg”™" /¥ 1.5~2.5 mmol/L (PRSI ,
10xbuffer 2pL, dNTP 200 pmol/L, Taq B (Jb5T
TIANGEN) 1.25U, 5% 0.1~1umol/L, 1%%5|4)
AT 4% 5 Biometra Tgradient PCR X L7414
PCR RN 4AF: 95 CHIALNE 3 min; X5 94'CAE T
1 min, 50~60°CiE-K 1min G JERPEEN R
72°CZEM 1 min, 30 MEFS; 72°CJEEH 10 min.
PCR F2H5AE 1.5% M B IRREHRER: FIREATAI, 4R
JGH PCR 724 3.5 uL 55 2 uL EAEZE TR & )5
RE, AE 120 V B R 10% [0 A28 T 58 4 4 It it
Jie Yk 8~12 ho WYL AE, TRAT
15 HIELE 5%t

FIF 5 1% R GE L 1) Labwork 4.5 #4F,
T3 39 BOR /N0 58 AN AL R 8L 88 5 H Excel
F Popgene 1.31 #A:(Yeh et al, 1999)11 5 #-f LA
VAT R S5 R DRI . S SRR, A7 R S A
B RUAEEE. WRERGE. 25EEETE R
fRFR B B ACRIE R S 240

2 HREDMH

21 WIEyHEERREZSME

15 MBS B 2 20, LA 2]
62 MNEEN IE R, B AR R v BOK/ME 123~293 bp
Z ] o BEANRAL (PSRRI FE AT 2~6 A2, F
RIS E 4.13 A, ARCEEAIER%L 3.36 1.
S I R de 2 19 A /2 CSSMO019. TLSTS030.
CSSMO033. CSSMO008 Il CSSM043, #15 6 M54
IR, /DI HEAT A CSSM022. MBO058. CSSM041
HICSSMO13, %4 2 MNEEALFE A, HoAth ja 7 %1 3~
5 MANGER SRR AL CSSMO33 Farill 21 11 4>
SRR, SRR R R 2, 1T CSSM022. MBO058
HI CSSMO041 A f5e /D I EE IR RS, A2 2 Fp
FEDRIR B JR AT (P S5 S DR B . A5 R DRI BRI
RS FE R A R AR 1.
22 BHKEEZHMESH

AR 4l ok T2 L JRE AR P A5 A7 35 TR A 2R v %
PLPRMARE . WG AL SE RS, W
20 KA MG BEAE 0.3600~1.0000 Z [H],
FEAR M A 09529 + 0.1645; WS4
0.2982 ~0.8205 2 [a], BEAKPIIE N 0.6520 +
0.1526; ML 2 &G R EIEH A 02516~
0.7955 2], BEAFIIME N 0.5863 + 0.1789. i
ARG FER 23545 B B dn i 1) R 7 72 CSSMO019, 73
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Tab.1 Allelefrequencies, number of allelesand effective number of allelesat each locus

JERT SRR Allele frequencies
na ne

Locus P: P, Ps P Ps Pes
CSSMO019 0.1458 0.2083 0.1354 0.1354 0.2500 0.1250 6.0000 5.5719
ILSTS030 0.1000 0.0778 0.2778 0.1889 0.2444 0.1111 6.0000 4.9754
TGLA263 0.2812 0.2188 0.2917 0.2083 4.0000 3.7453
CSSM022 0.5000 0.5000 2.0000 2.0000
CSSM047 0.0417 0.0833 0.4167 0.0833 0.3750 5.0000 2.9833
CSSM038 0.1809 0.3191 0.1809 0.3191 4.0000 3.7157
ILSTS033 0.4800 0.5000 0.0200 3.0000 2.0799
MBO058 0.5000 0.5000 2.0000 2.0000
CSSM033 0.2955 0.0455 0.2159 0.2727 0.0682 0.1023 6.0000 4.4353
CSSM008 0.0417 0.3021 0.0417 0.1979 0.3229 0.0938 6.0000 4.0492
CSSM041 0.5000 0.5000 2.0000 2.0000
MBO019 0.3409 0.1591 0.3750 0.1250 4.0000 3.3582
CSSM043 0.0532 0.1596 0.0745 0.2766 0.2872 0.1489 6.0000 4.6505
CSSM036 0.0978 0.3696 0.3804 0.1522 4.0000 3.1843
CSSMO13 0.1800 0.8200 2.0000 1.4188
Mean + SD 4.1333 £1.6417 3.3591 £ 1.262

P AR R — B2 | NI MR . Pyis the frequency of the i th allele at a locus, i=1,2,3,4,5,6.
na: {7 EEAEL (Number of alleles) ; ne: 2% IE[A%L (Effective number of alleles) ; SD: #xiffZ (Standard deviation).
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Tab.2 Observed heterozygosity, expected heter ozygosity and polymor phism infor mation contentat each locus

JAE fir TG WHRGE ZHEFHSE JREAL T L MEREE  ZEHESE

Locus Observed H Expected H PIC Locus Observed H Expected H PIC
CSSM019 1.0000 0.8205 0.7955 CSSM033 0.9545 0.7834 0.7392
ILSTS030 1.0000 0.7990 0.7697 CSSMO008 1.0000 0.7610 0.7129
TGLA263 1.0000 0.7446 0.6838 CSSM041 1.0000 0.5051 0.3750
CSSM022 1.0000 0.5000 0.3750 MBO019 1.0000 0.7103 0.6477
CSSM047 1.0000 0.6701 0.6045 CSSM043 0.9787 0.7934 0.7526
CSSMO038 1.0000 0.7309 0.6813 CSSM036 1.0000 0.6935 0.6276
ILSTS033 1.0000 0.5192 0.4036 CSSMO013 0.3600 0.2982 0.2516
MBO058 1.0000 0.5000 0.3750
Mean + SD Observed H=0.9529+0.1645; Expected H=0.6520+0.1526; PIC=0.5863+0.1789

B4 0.8205 F1 0.7955; A AT & CSSMO13,
239k 0.2982 F10.2516.

23 BHREBEMESUMERER

231 SRR s AR PR B Ak — U
JIT 53 BT R b 3 SR TR AS [R) 20 AN [R] () 2 AFEEA T
ST DA S A K AR AR 5 A A S TR . % TF
AR Nei [RastfE PR 28N, JulFAE 0.0333~
0.0695 2 [a], Mgt —8EE KR, JuHfE 0.9329~
0.9673 2 I8, W3 3. B 1 Ky AR A

)7k (unweighted pair-group method with arithmetic
means, UPGMA)M & IR KRIE], A7 T3 vt th 2 iR
BEGIN 3 ANEREA MS. ML FP 2 1] (138044 6 R
Bok, HHBER BRI PE)Il CHZ ARG S AR
ARG, JUAN TR SRR OC R LB B G AR
3,

232 [UERREBUSERR B 4 W, A
H ) Figy Fi(E#8 0 UME, Fig {H7E—0.2339~1.0000
Z ), PRI —0.4926, Fi {H1E—0.2207~1.0000
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208, VM —0.4625. 2% FEALIREAL 010 R 5L
Fa fE 0~0.0919 Z[A], ~FIJEA 0.0202. A7)
FEIE R, #RLE 1 LA s P39 Nm {520 12,1502,
ILSTS033 J& A7 A s KR, Nm=179.5060,
1M BEAL. CSSMO13 A S /MR R, Nm=2.4702.
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TGN AT S5 FRE DR (1) P35, O RR A S5 A i A
ZREME, RRMEEHME Z PRI EESH. G
ST SE PR L 2l A B B, Sl T A S A
(A L5, n] A Db B AR B4 A8 S 1K — AN FR A
(Frankham, 2002) . ASHFSTA BB B S5 FE RIHL
TE2~ 6 ), ~PIAJREAN JAR A S8 A DR R AT 8 557
TP 0 R 4.13F13.367 .

P He By JE S — A HEAL I 24 B 1 BB LUV 5%
AMEREL B EIEEE R, AR
G RIRENT o JHEE A FE A &5 R DR e (5 75
Wl — AP P AT T EA AR A . AN
N7 R A B () YA BRI R A 5, SO
FHAREN Z R o B SZFEARTURE 52 MR, H
EOREE RN B ZFEE, H SR nT S A
WAL —FEFEE (Frankham, 2002) . “F3HfeE %
H AR, RO R 8 AL — SOk BRI, st
FEZFETERB R o A ST D % e 7 (1) A B s 5 i
7£0.2982~0.82052 [i], HEAFIIME40.6509, hyis
B ER A A T, SR TE KA B B
k2. Z2REESE (PIC) 2R
Botstein et al (1980)4& Hi 1A TR HISKR 1T, & A Ay
L EDNA RN AR SRR S I TR bR . 0t
Tl 1L JREA PIC>0.58F, RIS B 120 8 A7y v 55 2 785 o
fir; 0.25<PIC<0.51, M2 &AL PIC<0.25
I, AT A 2 A AT o ASHIFFUE K A A
IS TR BEAE T, 10N TR KEf7 8 T i 2 35
JERE, SANE T REZ SN . BHETFHZEER
TRON0.5863, HHUR T KR T R EZ AR
o X5 RA NI E KA — 3, REZ KR
B AR, B2 AR E .

32 BREfES

AL REL (Fy) A2 WS B () 35 £ 3 Ak
F S5 bR . Wright (1978)IA K : A BHAF(HAE0~
0.052. 18], WK WA HERIAAEE 4 B FE
7£0.05~0.152 8], AR JEsl: A FEAE0.15~

F* 3 NeKEBEESR (WA%KZT) REE—BE
(Ffatkz b
Tab.3 Nei'sgenetic distance (below diagonal) and
genetic identity (above diagonal)

REE MJ FP MS CHZ
MJ ko 0.9640 0.9647 0.9329
FP 0.0366 ok 0.9673 0.9395
MS 0.0359 0.0333 ok 0.9391
CHZ 0.0695 0.0624 0.0628 ok

MS . MJ. FP Hil CHZ 53 BIARABIFUR: fh (K RS 5%k 04
PO BIREL. KCPEURIBE ) 30 T8,

MS, MJ, FP and CHZ denote the four different localities sampled in
Dehong area.: Mangshi, Mengjia, Fengping and Chengzi.

x4 BAEMALSE FEMEER®Nei, 1978)
Tab.4 Fvalueand geneflow for all loci (Nei, 1978)

T TE Ao
Locus Fi Fi Fu Nm
CSSMO019 -0.2339 -0.2207 0.0107 23.0706
ILSTS030 -0.2797 -0.2538 0.0203 12.0725
TGLA263 -0.3824 -0.3414 0.0296 8.1842
CSSM022 -1.0000 -1.0000 0.0000 Hokkx
CSSM047 -0.5577 -0.5055 0.0335 7.2159
CSSMO038 -0.3976 -0.3604 0.0266 9.1394
ILSTS033 -0.9330 -0.9303 0.0014 179.5060
MBO058 -1.0000 -1.0000 0.0000 Horkx
CSSMO033 -0.2658 -0.2245 0.0326 7.4140
CSSMO008 -0.3503 -0.3255 0.0184 13.3523
CSSM041 -1.0000 -1.0000 0.0000 orkx
MBO019 -0.4335 -0.4267 0.0047 52.8198
CSSM043 -0.2673 -0.2423 0.0197 12.4338
CSSMO036 -0.5158 -0.4662 0.0327 7.3838
CSSMO013 -0.3675 -0.2418 0.0919 2.4702
Mean -0.4926 -0.4625 0.0202 12.1502

Nm : )\ Fy = 0.25(1—Fy)/Fy it &R (Nm : Gene flow
estimated from Fg = 0.25(1 —F)/F.

MJ

FP

MS

CHZ

BT LKA TEREA ) UPGMA KK
Fig. 1 UPGMA dendrogram of the buffalo sub-populations
MS . MJ. FP Al CHZ 735 fRRAHI TURE it RS 2B B P v Tl
B BV KPP T B
MS, MJ, FP and CHZ denote the four different localities sampled in Dehong
area.: Mangshi, Mengjia, Fengping and Chengzi.
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