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Genetic Diversity in Guizhou White Buffalo and
Guizhou Buffalo Populations and Their Genetic Relationship
Based on Microsatellite Analysis
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Abstract Effective number of alleles mean heterozygosity polymorphism information contents and genetic distance
were studied in Guizhou White Buffalo and 6 Guizhou Buffalo populations using 11 microsatellite markers. The results
indicate that there are genetic polymorphisms at 11 microsatellite locus in 7 buffalo populations. Eleven microsatellite
markers can be used for genetic diversity evaluation in buffalo populations. The mean heterozygosis and the mean size
of polymorphism information contents are 0.745 0 — 0.792 2 and 0.702 1 - 0.760 5 respectively. Genetic distance
between Guizhou White Buffalo and Zunyi Buffalo is the closest 0.091 O . The clustering dendrograph drawn by

UPGMA can clearly reflect the geography distribution the feature of genetic differentiation and genetic relationships
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among Guizhou White Buffalo and 6 buffalo populations. Guizhou White Buffalo and Zunyi Buffalo are clustered first
then clustered with other buffalo populations. This study indicates that Guizhou White Buffalo is a mutation population

and also provides molecular genetic evidence for correct evaluation conservation and development of Guizhou White

Buffalo.
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Table 1 The baffalo blood sample collection
% 7 S
Population ab. Female Male Total Sampling locations
Guizhou White Buffalo GB 82 21 103
Zunyi Buffalo 7ZYP 67 31 98
Tongren Buffalo TRP 32 15 47
Bijie Buffalo BJP 21 7 28
Central Guizhou Buffalo QzZp 26 28 54
South Guizhou Buffalo QNP 29 12 41
Southeastern Guizhou Buffalo QDNP 43 7 50
Total 300 121 421
1.2 DNA PCR 1 000 pd 36 25 pl DNA 1 pl
PBS K 20 mg/ml 100 ng/pl 10 x buffer 2.5 pl 3pl 2.5
50°C 10h - DNA * pmol/pl  ANTP 0.5 ¢l 10 mmol/L. Tag DNA
FAO 30 0.5 4l 2 Ulul 25 4l
11 PCR 95C 5 min 94°C
2 30 s 51 ~65C
30s 72°C 45 s 35 72°C 10
PCR min 4°C



2 1 PCR
Table 2 Sequences of 11 microsatellites and conditions of PCR

C

Mg’ Annealin, bp
Loci  Chromosome The sequence of primers mmol/L ¢ Production
temperature
HELI3 11 TAAGGACTTGAGATAAGGAG CCATCTACCTCCATCTTAAC 1.5 51 176 ~ 198
BM2113 2 GCTGCCTTCTACCAAATACCC CTTCCTGAGAGAAGCAACACC 2.0 58 130 ~ 144
CSRM60 10 AAGATGTGATCCAAGAGAGAGGCA  AGGACCAGATCGTGAAAGGCATAG 1.5 65 97 ~ 111
CSSM66 14 ACACAAATCCTTTCTGCCAGCTGA  AATTTAATGCACTGAGGAGCTTGG 1.5 61 176 ~ 198
ETHI10 5 GTTCAGGACTGGCCCTGCTAACA CCTCCAGCCCACTTTCTCTTCTC 1.5 64 200 ~ 223
ETH11 16 GGCGGACAAGAGTTCTCAGAGAC CTTGACACATCATTGAGCACATGC 2.0 62 188 ~ 208
ETH225 9 GATCACCTTGCCACTATTTCCT ACATGACAGCCAGCTGCTACT 2.0 60 129 ~ 144
INRA026 22 TAGTTCCAATGAGACACGAACA TAGGAGCACGGAGGTAAAACA 1.5 56 80~ 90
TLSTS005 10 GGAAGCAATGAAATCTATAGCC TGTTCTGTGAGTTTGTAAGC 2.0 58 184 ~ 210
BM1225 20 TTTCTCAACAGAGGTGTCCAC  ACCCCTATCACCATGCTCTG 1.5 62 249 ~ 272
BM1818 23 AGCTGGGAATATAACCAAAGG  AGTGCTTTCAAGGTCCATGC 2.0 58 263 ~ 305
1.3 8% PIC PIC
PCR unweighted pair-group
pBR322DNA/Msp 1 method with arithmetic means UPGMA
MEGA 3.1
ONE-Dscan 2.03
2
1.4 effective 2.1 11
number of alleles Ne mean PCR 8%
heterozygosity H Standard
genetic distance Ds Popgen 32 1
polymorphism information content
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Fig. 1 Denature sequencing electrophoresis of PCR amplification products of microsatellite locus BM2113
M 1~18 PCR Marker pBR322/Msp I 1 - 18 Different individuals’ PCR product.
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Table 3 The effective numbers of allele at 11 microsatellite loci
in Guizhou White Buffalo and 6 Guizhou Buffalo populations
Loci GB 7YP TRP BJp Qzp QDNP QNP
HELI13 6.502 6 6.200 3 7.302°5 2.9810 4.465 2 3.410 8 3.997 6
BM2113 4.6257 3.8536 4.3187 4.505 7 4.893 17 3.406 0 4.768 8
CSRM60 4.689 1 4.304 2 3.753 6 2.790 0 4.753 0 3.105 1 4.512 8
CSSM66 3.999 2 5.647 7 4.6310 4.238 4 5.6349 4.5132 5.806 6
ETH10 3.6792 3.7570 2.456 2 3.972 8 3.866 5 3.346 4 3.286 4
ETHI11 4.805 5 4.170 6 4.378 6 3.3011 4.512 4 3.756 6 3.4529
ETH225 4.0315 4.277 8 4.361 3 3.8812 4.291 8 4.042 1 2.413 5
INRAO26 3.4919 4.262 3 3.976 6 3.5817 5.506 9 5.0916 3.904 8
ILSTS005 4.602 2 5.2779 3.743 1 6.2720 4.427 1 5.2245 4.8725
BM1225 5.586 5 2.989 4 5.503 3 5.369 9 5.970 2 4.9150 5.128 2
BM1818 5.158 8 5.2652 5.2533 4.639 1 5.524 1 4.093 8 4.0555
Mean 4.6520 4.546 0 4.516 2 4.1393 4.8951 4.0823 4.200 0
2.2.2
0.778 4 6
4 P>0.05
4 11
Table 4 The average heterozygosity and the mean locus heterozygosity at 11 microsatellite loci in
Guizhou White Buffalo and 6 Guizhou Buffalo populations
Loci GB ZYP TRP BJP QzZp QDNP QNP
HEL13 0.846 2 0.838 7 0.863 1 0.664 5 0.776 0 0.706 8 0.749 9
BM2113 0.783 8 0.740 5 0.768 4 0.778 1 0.795 7 0.706 4 0.790 3
CSRM60 0.786 7 0.767 7 0.733 6 0.641 6 0.789 6 0.678 0 0.778 4
CSSM66 0.750 0 0.8229 0.784 1 0.764 1 0.8225 0.778 4 0.827 8
ETH10 0.728 2 0.733 8 0.5929 0.748 3 0.741 4 0.701 2 0.695 7
ETH11 0.791 9 0.760 2 0.771 6 0.697 1 0.778 4 0.733 8 0.710 4
ETH225 0.7520 0.766 2 0.770 7 0.742 3 0.767 0 0.752 6 0.5857
INRAO26 0.713 6 0.765 4 0.748 5 0.720 8 0.818 4 0.803 6 0.743 9
ILSTS005 0.7827 0.810 5 0.732 8 0.840 6 0.774 1 0.808 6 0.794 8
BM1225 0.8210 0.665 5 0.818 3 0.813 8 0.8325 0.796 5 0.8050
BM1818 0.806 2 0.810 1 0.809 6 0.784 4 0.8190 0.7557 0.753 4
Mean 0.778 4 0.771 1 0.763 1 0.7450 0.792 2 0.747 4 0.748 7
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Table 5 The polymorphism information contents value at 11 microsatellite loci in
Guizhou White Buffalo and 6 Guizhou Buffalo populations

Loci GB 7ZYP TRP BJp Qzp QDNP QNP
HELI13 0.827 1 0.818 1 0.847 4 0.605 5 0.742 4 0.670 9 0.705 7
BM2113 0.750 2 0.699 5 0.7329 0.740 9 0.764 5 0.658 0 0.759 0
CSRM60 0.754 5 0.7356 0.687 7 0.572 9 0.756 9 0.621 1 0.742 2
CSSM66 0.710 0 0.798 1 0.750 3 0.724 5 0.797 4 0.745 7 0.803 7
ETHI10 0.678 3 0.684 8 0.519 2 0.701 2 0.693 4 0.646 4 0.640 6
ETHI1 0.759 6 0.717 4 0.7325 0.645 1 0.743 0 0.684 8 0.657 5
ETH225 0.708 2 0.726 8 0.732 4 0.697 5 0.729 3 0.7127 0.499 9
INRAO26 0.662 9 0.727 8 0.707 5 0.669 7 0.792°5 0.774 5 0.696 2
ILSTS005 0.747 3 0.7859 0.699 1 0.820 3 0.741 8 0.7829 0.765 7
BM1225 0.796 8 0.629 4 0.792 4 0.793 5 0.810 4 0.774 5 0.777 4
BM1818 0.778 8 0.783 3 0.7829 0.752 4 0.793 5 0.716 9 0.716 3

Mean 0.743 1 0.7370 0.725 8 0.702 1 0.760 5 0.708 0 0.705 8
2.3
0.091 0
0.913 0
0.241 9
Nei' s ’ 6 0.785 1
6 Nei' s
Table 6 Nei s genetic identity above diagonal and genetic distance among
Guizhou White Buffalo and 6 Guizhou Buffalo populations
Population GB 7YP TRP BJP QzZp QDNP QNP
GB 0.9130 0.8913 0.854 2 0.898 0 0.785 1 0.801 8
7YP 0.0910 0.8950 0.818 2 0.879 7 0.8235 0.825 4
TRP 0.1150 0.1109 0.769 1 0.867 1 0.743 1 0.771 8
BJp 0.157 6 0.200 6 0.262 6 0.790 9 0.765 2 0.734 6
QzZp 0.107 5 0.128 2 0.142 6 0.234 5 0.862 8 0.830 4
QDNP 0.2419 0.194 2 0.296 9 0.267 6 0.147 5 0.908 0
QNP 0.2209 0.191 9 0.259 0 0.308 4 0.185 8 0.096 5

Nei' s genetic identity above diagonal and genetic distance below diagonal .

2.4 Nei' s
UPGMA 2
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Fig. 2 UPGMA/Ds phylogenetic tree of Guizhou
White Buffalo and 6 buffalo populations rectangle
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