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Microsatellite and mitochondrial DNA variation in three goat breeds of Southern Thailand
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Abstract

The objective of the research was to investigate a DNA Marker used for study genetic diversity of goats in Southern
Thailand. Three breeds were studied ; crossbred meat goat Sup-PSU-1, Thai-native southern goat and Anglo-Nubian
goat A total of 90 goat blood samples were collected. The results revealed 11 of 15 microsatellite loci were polymorphic.
The result of mitochondrial DNA that was cut with 3 restriction enzymes ; Bmrl, ASel and Fokl revealed that Bmrl

disclosed two haplotype patterns. However, ASel and Fokl showed only one haplotype pattern.
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Microsatellite and mitochondrial DNA variation in three goat breeds

of Southern Thailand
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Table 1 Primer, sequence, temperature and their expected sizes
Locus Name Primer sequence (5’93’) Annealing Temp. (°C) Allele Size (bp)

Microsatellite markers

SRCRSP5 F: GGACTCTACCAACTGAGCTACAAG 55 158-182"
R: TGAAATGAAGCTAAAGCAATGC 156-178*

INRA063 F: GACCACAAAGGGATTTGCACAAGC 56 164-172"
R: AAACCACAGAAATGCTTGGAAG 164-186°

INRABERN185 F: CAATCTTGCTCCCACTATGC 53 266-284"
R: CTCCTAAAACACTCCCACACTA 261-289°

ETH225 F: GATCACCTTGCCACTATTTCCT 53 141-159°
R: ACATGACAGCCAGCTGCTACT 146-160°

MAF70 F:CACGGAGTCACAAAGAGTCAGACC 62 120-190°
R:GCAGGACTCTACGGGGCCTTTGC 134-168*

OarFCB48 F:GAGTTAGTACAAGGATGACAAGAGGCAC 58 149-173*
R:GACTCTAGAGGATCGCAAAGAACCAG 149-181°

INRA023 F:GAGTAGAGCTACAAGATAAACTTC 52 196-215
R:TAACTACAGGGTGTTAGATGAACT 196-215°
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Locus Name Primer sequence (5’93’) Annealing Temp. (°C) Allele Size (bp)
ILSTS011 F:GCTTGCTACATGGAAAGTGC 54 250-300°
R:CTAAAATGCAGAGCCCTACC 256-294"
ILSTS005 F:GGAAGCAATTGAAATCTATAGCC 51 174-190°
R:TGTTCTGTGAGTTTGTAAGC 174-218’
TGLA53 F:GCTTTCAGAAATAGTTTGCATTCA 51 142-166°
R:ATCTTCACATGATATTACAGCAGA 154-188°
ETH10 F:GTTCAGGACTGGCCCTGCTAACA 60 212-224°
R:CCTCCAGCCCACTTTCTCTTCTC 192-216°
SPS113 F: CCTCCACACAGGCTTCTCGACTT 58 134-158°
R: CCTAACTTGCTTGAGTTATTGCCC 134-158°
OarFCB20 F: GGAAAACCCCCATATATACCTATA 52 82-124'
R: AAATGTGTTTAAGATTCCATACATGTG 93-112°
ILSTS029 F: TGTTTTGATGGAACACAG 51 135-185°
R: TTGATTTAGACCAGGGTTGG 148-170*
BM1818 F: AGCTGGGAATATAACCAAAGG 54 250-270'
R: AGTGCTTTCAAGGTCCATGC 253-272°
Mitochondrial DNA marker
GQ1 F: TACAATCAATACACTGGTCTT 66 470°
R: ATTACGTTTATGCTGGATT
CAP F: CGTGTATGCAAGTACATTAC 61 550°

R: CTGATTAGTCATTAGTCCATC

'Bolormaa et al. (2008), 2ISAG/FAO (2011), *Aljumaah et al. (2012), * El-Sayed et al. (2016), °Seilsuth et al. (2016), *Jayashree et al.(2019),

"Mahmoud et al. (2020), °Liu et al. (2007), *Oka et al. (2011)

Table 2  Restriction enzymes used for PCR-RFLP analysis by NEB cutter v2.0 program

Restriction enzyme Sites in sequence Cut position Fragment size
Bmrl 1 cutter 173/172 172 and 298
ASel 1 cutter 147/149 147 and 323
Fokl 2 cutters 258/262 258 and 212
368/372 368 and 102
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(SUP) #lfin321in9 0.486-0.818 uweiwiasmele (TN)
fen3ening 0.499-0.817 LLa“‘LLWwWWELLE}\‘JIﬂa%LUU% (AN)
flen3zning 0.187-0.759 Madtwuen PIC wadtaiasnang
VLaJImLLsnﬂma"lawnﬁﬂmagﬂmmumuﬂmd (0.3-0.59)
WAZIZAUEY (>0.60) snLiuAeuniis INRABERN185
nzluunziutuaslnawdon #flen PIC ag}ﬂm:ﬁm‘%ﬂ
(<0.29) @a 0.187 udadndlsfiaudn PIC wanluune
19 3 Ny De¥inAy 0.657, 0.660 Uaz 0.604 WAL
%aag’lm:ﬁugo FlwAwiatasnanslulasuam -nalast
fuszantammlunisirun@nsiainunainnaiunig
ﬁuqﬂﬁwaaLszﬁaawuaWUWuﬂ@T 1fle991n3%vnen PIC
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Table 3  Genetic variability parameters of crossbred meat goat Sup-PSU-1, Thai native goat and Anglo-Nubian goat
Observed number of polymorphism information content (PIC)
Locus name Allele Size (bp)

alleles SUP ™ AN
SRCRSP5 1563-228 4 0.673 0.608 0.559
MAF70 129-199 7 0.818 0.810 0.759
OarFCB48 138-200 6 0.761 0.701 0.734
INRAO23 179-263 6 0.778 0.688 0.733
INRA063 171-218 5 0.705 0.534 0.595
ILSTS011 260-340 8 0.759 0.817 0.693
ILSTS005 151-222 7 0.682 0.620 0.751
TGLAS53 132-175 4 0.574 0.659 0.447
ETH10 202-253 6 0.486 0.607 0.627
INRABERN185 176-267 4 0.499 0.499 0.187
ETH225 130-221 5 0.497 0.719 0.561
Mean number of alleles 5.64 0.657 0.660 0.604

SUP-PSU 1: crossbred meat goat Sup-PSU-1, TN: Thai native goat, AG: Anglo Nubian goat
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Figure 3 PCR-RFLP patterns of mitochondrial DNA
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Nubian goat and Lane 8-9: Sup-PSU-1 goat)
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-110bp

- B0bp

&
H

]

=
-
=
o
=
w
=

4700 2819 IR NN UV AALE WL NAIAATIELD 1 s

§ & 53888

Fasnmwz Bmrl uaz Fokl lduunadiiulafiuandns
------- ne1984lu Table 2 S‘f}amm‘ﬂu single nucleotide
polymorphisms (SNPs) @inusialnd YA af uduna
$9a1ad0sasiasiludauanly wasrolinuings

AAAIBLOW LTI ANTINIL ASel Way Fokl WULEWIWE ni
- T0bp

RO IBTRITCHY Iudszansunzns 3 UEGEY Yinlwden

Figure 2 PCR-RFLP patterns of mitochondrial DNA anufidadarihiuludszoinins 3 ndudsldanansnuen
digested by Bmrl. (Lane M: 100bp DNA Ladder, m’mLmﬂ@miwhamjuﬂs:“mmuwnﬁagnwam‘ﬂ%fw5—
Lane 1-5 patterns genotype GC and Lane 6-10 v.a. 1 unsiuflosmald uazuwsiutuasinawdonld

patterns genotype GG) FANNDDRRR AILIAIM Table 4
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Table 4

Anglo-Nubian goat breeds
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Haplotype frequencies of mitochondrial DNA in crossbred meat goat Sup-PSU 1, Thai native and

Haplotype frequencies

Restriction enzyme Haplotype SUP-PSU 1 ™ AG
(n=30) (n=30) (n=30)

Bmrl G (470bp, 298bp and 172bp) 0.70 1.00 0.73

C (470bp, 400bp and 70bp) 0.30 0.00 0.27

Asel A (470bp, 323bp and 147bp) 1.00 1.00 1.00

Fokl B (280bp, 110bp and 80bp) 1.00 1.00 1.00

SUP-PSU 1: crossbred meat goat Sup-PSU-1, TN: Thai native goat, AG: Anglo Nubian goat
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