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Study of genetic diversity and genetic classification of Thai Swamp
Buffalo in Mekong sub region using microsatellite data
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ABSTRACT: The objective of this investigated was to study the genetic diversity in Thai Native Buffalo from
6 locations in Mekong subregion. A total of 160 buffaloes DNA samples were collected from Nakhonratchasima
(NR), Loei (LE), Nakornpanom (NP), Sisaket (SK), Surin (SR) and (KhonKaen (KK), provinces. Microsatellites
technique with 10 primers and separating on 6% polyacrylamide gel were used in this study. The results showed that
84 alleles were found for loci, the mean number of alleles per locus was 8.4 alleles. The highest number of alleles was
12 (HEL13 primer) and the lowest number of alleles was 6 (BM2213 primer). The expected heterozygosities of NR,
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LE, NP, SK, SR and KK were 0.763,0.798,0.788,0.790,0.777 and 0.773 respectively. All populations had relatively
high genetic diversity. The phylogenetic tree from Neiis genetic distance and clusterization from individual genetics
by Principle Component Analysis plot analysis from Neifs showed that the population from the Nakornpanom and
Sisaket were the closest genetic, while KhonKaen were differentiate from the other group. The analysis of genetic
structure showed the lightly of genetic difference between 6 groups (F. = 0.066), however, the genetic diversity in
individual level was found very high. The tested of (> show that all population did follow Hardy Weinbergis Law of
Equilibrium. The information about genetic diversity and genetic structures estimated by microsatellites analysis

may be useful for developing conservation strategies.

Keywords: genetic diversity,Swamp buffalo, microsatellites
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List of microsatellite loci studied, their primer sequences, annealing temperature, allele size and their location

No. primer  Chr. Nucleotide sequence 5°-3’ Annealing Temp.  Min Max
(°C) size(bp) size (bp)

1 BMS2213 2 F: ATGGGCAGCTTAGGGATTG 60 118 146
R: CTTCAAGAGCCTTCAGTGGG

2 BMS1987 18 F: TGATGCAGAGAACGTTTTAATTT 58 108 124
R: CTTGGGGTAGGCAGAGATTT

3 BM1329 6 F: TTGTTTAGGCAAGTCCAAAGTC 56 137 161
R: AACACCGCAGCTTCATCC

4 CSSM033 17 F: CACTGTGAATGCATGTGTGTGAGC 61 152 174
R: CCCATGATAAGAGTGCAGATGACT

5 CSSM045 2 F: TAGAGGCACAAGCAAACCTAACAC 61 111 139
R: TTGGAAAGATGCAGTAGAACTCAT

6 CSSM08 19 F: CTTGGTGTTACTAGCCCTGGG 54 169 217
R: GATATATTTGCCAGAGATTCTGCA

7 ILSTS005 10 F: GGAAGCAATGAAATCTATAGCC 60 181 185
R: TGTTCTGTG AGTTTGTAAGC

8 HEL13 11 F: TAAGGACTTGAGATAAGGAG 54 177 197
R: CCATCTACCTCCATCTTAAC

9 HUAT27 26 F: TTTTATGTTCATTTTTTGACTGG 54 127 155
R: AACTGCTGAAARCTCCATCTTA

10 MAF50 4 F: GTAGACTACTCATGAAAATCAGGTCTTAGG 62 1562 168

R: GGG ACATGCAGCTATACACTTGAG

Source : US Meat Animal Research Center (USMARC)(2010)
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Table 2 Observed number of alleles in each of the 6 sampled buffalo groups and detected allele size range.

Primer No. Name Reference Size (bp) Observed Size (bp) Number of Alleles
P1 BMS2213 191-211 183-241 6
P2 BMS1987 140-160 149-205 7
P3 BM1329 101-117 100-146 8
P4 CSSMO033 180-190 159-230 9
P5 CSSM045 77-97 78-126 7
P6 CSSM08 181-193 181-272 9
p7 HEL13 178-190 167-217 12
P8 HUAT27 225-231 228-287 8
P9 ILSTS005 128-134 129-175 10
P10 MAF50 83-107 81-164 8

Table 3 Heterozygosity of 10 loci microsatellite on Nakhonratchasima (NR), Loei (LE), Nakornpanom (NP),  Sisaket
(SK), Surin (SR) and KhonKaen (KK).
Observed Heterozygosity (Ho) Expected Heterozygosity (He)

NAME NR LE NP SK SR KK NR LE NP SK SR KK

BMS2213  1.000 1.000 1.000 0.930 0.600 0.800 0.818 0.768 0.789 0.845 0.729 0.762
BMS1987  1.000 1.000 1.000 1.000 1.000 0.900 0.613 0.762 0.796 0.743 0.784 0.844
BM1329 0.360 0.538 1.000 0.704 0.600 0.130 0.761 0.781 0.704 0.681 0.719 0.728
CSSM033  1.000 1.000 1.000 0.926 1.000 0.800 0.834 0.840 0.845 0.833 0.834 0.844
CSSM045 0280 0.500 0.890 0.704 0.600 0.470 0.628 0.757 0.732 0.742 0.786 0.691
CSSMo08 0.750 1.000 0.850 1.000 1.000 0.930 0.753 0.793 0.860 0.807 0.689 0.841
HEL13 0.890 1.000 1.000 1.000 1.000 0.970 0.810 0.843 0.813 0.857 0.859 0.806
HUAT27 0.890 1.000 1.000 1.000 1.000 1.000 0.706 0.863 0.825 0.788 0.808 0.701
ILSTS005  0.560 0.815 0.780 0.704 0.880 0.130 0.861 0.800 0.781 0.819 0.805 0.763
MAF50 0.880 0.580 0520 0.740 1.000 0.730 0.854 0.789 0.741 0.800 0.764 0.755
AVERAGE 0.761 0.8433 0.904 0.8708 0.868 0.686 0.763 0.798 0.788 0.790 0.777 0.773
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Table 4 Genetic distances between Nakhonratchasima (NR), Loei (LE), Nakornpanom (NP), Sisaket (SK), Surin (SR)

and KhonKaen (KK).

NR LE NP SK SR KK
NR 0.00
LE 0.07 0.00
NP 0.14 0.09 0.00
SK 0.22 0.15 0.06 0.00
SR 0.22 0.13 0.1 0.1 0.00
KK 0.42 0.31 0.43 0.38 0.41 0.00
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Figure 1 Neighbor-joining tree of Nakhonratchasima (NR), Loei (LE), Nakornpanom (NP), Sisaket (SK), Surin  (SR)
and KhonKaen (KK).
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Figure 2 Scatter plot from individual genetics by Principle Component Analysis plot analysis of
Nakhonratchasima, Loei, Nakornpanom, Sisaket, Surin and KhonKaen.
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Table 5 Wright’s F-statistics (FST), LO\NTRA and 1-QWTER for each locus.
NAME FST -QINTRA -OINTER
BMS2213 0.074 0.888 0.785
BMS1987 0.027 0.981 0.759
BM1329 0.086 0.570 0.714
CSSMO033 0.015 1.000 0.838
CSSM045 0.096 0.575 0.722
CSSMO08 0.037 0.943 0.793
HEL13 0.038 0.646 0.784
HUAT27 0.116 1.000 0.843
ILSTS005 0.037 0.919 0.726
MAF50 0.070 0.747 0.783
Average 0.066 0.828 0.776
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