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Genetic diversity of maternal lineages in Thai-native cattle by
mitochondrial DNA analysis
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ABSTRACT: Mitochondrial DNA which inherited only from maternal lineages had been used in evolution and
genetic diversity study in human and animals. The objective of this study was to verify genetic diversity and phylo-
genetic tree based on mitochondrial DNA (mtDNA) of Thai-native cattle and Thai-native crossbred cattle. A total of
105 animals including 30 Khao Lamphun (KLP) cattle, 35 racing cattle (LAN), 15 Southern fighting cattle (CHON),
18 Northeastern cattle (E-SAN) and 7 Angus x Thai-native crossbred (AgxTNT) cattle were used in this study. D-loop
mtDNA of high variable region (297 bp) was aligned with different cattle breeds. The result revealed that 50 single
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nucleotide polymorphisms (SNPs) was found and classified into 21 haplotypes. Haplotypel0 was found in high
frequency. The numbers of haplotype in KLP, LAN, CHON, E-SAN and AgxTNT were 8, 11, 6,4 and 4 haplotypes
respectively. Haplotype diversity of cattle in this study was 1.5599. Nucleotide diversity of entire population and
within population were 0.3997 and 0.4351 respectively. Coefficient of differentiation among animals in this study
was -0.0885. The result indicated that haplotype and nucleotide diversity were very high in Thai-native cattle and
Angus x Thai-native crossbred cattle, whereas maternal lineages was closely related among them. Phylogenetic tree
revealed most of Thai-native cattle located in Bos indicus clade. Evolution study based on D-loop mtDNA revealed
that the Haplotype22 of LAN cattle was origin of the most Thai-native cattle as well as Red Chittagong, Tharparkar,
Hariana and Sahiwal cattle in Bungaladesh, Pakistan and India, respectively.

Keywords: Thai-native cattle, genetic diversity, mitochondrial DNA, maternal lineages

UNU

dszimalnadunifeydynyrdinaanaiu
NAMNUAENITUNN (Convention on Biological
Diversity) A9WALIN.A. 2547 UszinaiduniAaz
Faenfiunslunnag 7-10 A NIRUUNIEYUAT
nsRRRINAIAgaL NseuinTuAuagan At
5994915 N9eyinIuanuegeAEANEITNTG
D) P o oA A
wazngldisslamiatinetieiu Tadudndiaaan
ArfmynaAsugnazestszmelng Tafwdiesing
AnutieantAiflu4 Uszinm mugliedneny uay
al ai i o v 'S d” =)
tunatandy waznisldlssTaml lanwiiewasing
dsenavsog Tannaanu Taau tTamu uastadau
(netingaiugdnd, 2547) naslddszlaaiating
o o A o v o A
faguradiazaayu ae dunldidunsylaluing
asanszilsAansnuiadny Tratuldludszindiaa
aruluanianans Taguldiuniinuidesesing

niln19nald daulaaaudsluiinnsldlsstamd

LRSIy LLf;i‘l%LﬂuLLniﬁuﬁﬁugﬂuiuﬂﬁiﬂi“uﬂa;q
Auglnen1InaNiugAounaiugansnalszine
el ldnanannufesnslngendaiugnasuans
e Lwim‘idwmmﬁugﬂimmmLuﬂu‘llmﬂﬂﬁqﬁ
ginnisAnutiasnin Jusn1sAnnisananen
fugnasnanausilulausmindu fnsdneanag
onanaaRugNIINaeuLN (Maternal lineages)
Trunlaaalalludsemaeasiy wudnluase
wefiduslasiluin (Schutz et al., 1992) Aax
lannsAnsnisdnenaaiugnasuanauslulaun
TaaalalludszimAanigaEnanudn Auase
wefidulasulutusguieaty (Boettcher

et al., 1996) mﬂumammmmmamamm

Augnssunislalananadn (Cytoplasmic
inheritance) WeNWILBANNSTNENEANINHLGNITH
NafiaLAaesaLeLe (Nuclear DNA) tuTnpainsdea
A8 (Mitochondrial DNA) ﬁﬁluﬂumaﬁuﬁmauﬁ
I unnsdnenenmtanusiiny (Cummins, 2002;
Giles etal., 1980) TenuanTRmantdnaliynna
ffanedenua viensawAeafuazdfnmne
wugnesnlulneeunisandulamilauiunau
nszuaunIsNsAnLaan tluinAsuATeARALGWaLAA
AINNTTUIUNNTLAUD ‘Lumm:ﬁﬁmaﬂﬁmuﬁﬁu
fragaazunsniamzdauiodldluldfanuay
w1n13Ufaus Fedumeuilieadusmuuaniung
toarulaliluineewensaaaanadidqlylulale
wanzluinaeusseressoagaazaiunsanulaly
dounavessnegaiiudiulug udinenaiuiedon
sasluInaeusssaasoagadnllulals lidneal
afinnufiaziinszuaunisiindniaviseniilinla
&1130vn9ule nesvuaunsindn lunpewssa s
fraganindanaadnlululdduaziinszuaunisnis
Adnusdladuiineuuidn
Tulneeuwseasidue 1891 D-loop Wudau
muqmﬁmﬁzﬁﬁﬁmﬂuﬂfmmm@@nmmﬁum’m
lutnaewseresad Tilsnmnswasuuas
fandlelndgendniduesiegluilaeies 5 i
10 W1 (Brown et al., 1979) Faun1siaszinig
Feaansunauedqy D-loop azidlulselaminnn
Tunsdnenqainifln dezdfninaieudie uas
ATHUAINNAENAUGNITNA LN TR sEans
Taluilaqiiulel (Loftus et al., 1994; Bradley et al.,
1998; Troy etal., 2001) fatuNsANEANAMATN
wanaugnIsuanaudsosluinasunzaaniduLe



KHON KAEN AGR. J. 45 (4) : 601-612 (2017).

: & 4 o
421 D-loop lulaituieaslnauazlagnuanuesia

dy A RX Ao & dl 3 =]
x Nuileslng ReidngUseasdiiedanuunuazAnm
Wunn9aadmuIn1siugnasnanaus wisanunanng
=2 ﬁ ¥ v = IS & o o
Anelarlvdayagaridsclaniduiunas
PN T L b TE S AIEA EL ENTEAN L EA ST EEARTG AR TN
TauiflasinelunsAnsnasasiugnssuan e
sonanas lulaiiosalil

A8n19ANEN

Fathaiinmsinmidhilaiudedlnefimion
1ans uaziengul fayindlfileriniednuag
T lszlemd ﬁqﬁ‘lmwﬁmuﬁmqumu 30 /i1 AN
Auddhaensaden dAninmaluladdaninnisuan
Uadnianuau 8 o anHIduuaTNAABLRUSARS
Fvdaunsanuau 18 fa wanidunslaildluig
AIANILINAALINUITTTYANUIU 4 5 TARTUANUIU
794 35 Fn mrmq'u;EL%?NLLMLL%’Q‘?T‘LA%W%@
ANNIFIAINNULAZIITLT tATUlEAIUI 15 5 A n
YTz aeneTug a. gassauinEdeandninasysal
TABauA U9 18 Fd AINANNTRABUATNIAA LS
dnfquanenil wazlagnuanuasiaxiuiies
AU 7 i arndntinmalulad@aninnisuas
UrAdnd sanTadu 105 Feena n1sdniui
poatingaanlusendnsiin.g. 2558 anpALawean

Nucleotide position

U1 U

5

603

FoetviaanfegaannmduadFagl QlAprep.
Spin Miniprep Kit (Qiagen, USA) Waz3aL5uLiL
Afigounndl 20 °C. aundnilimageniianzily
ARUNNTIAN W.A. 2560
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accession V00654) aaalilsunsy Primer 3 7
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5 CCAATAACTCAACACAGAATTTGC-3' ua #
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5'- TAAGAGGAAAGAATGGACCGTTT-3" Tudau
nanUfsengnldinaweisa A7u9u 50 pl Usznay
el 100 ng 189FMeEN9ALEWE 1. PCR buffer (50
mM KCI, 10 mM Tris-HCI (pH 8.3), 1.5 mM MgClz,
200 uM dNTPs 0.4 pM of each primer ag 1 U
Taq polymerase (Ampli Taq Gold™, Applied
Biosystems, USA) ﬁQ@ﬂﬂdaLﬁuL’ﬂﬁLLHﬂiﬁgﬂﬁﬂﬂ
ﬁWIﬁU?QW'éﬁQHﬁmﬁﬂﬂﬁ DNA Purification Kit
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TATTAAATTTATCAAAAATCCCAATAACTCAACACAGAATTTGCACCCTAACCAAATATT

ACAAACACCACTAGCTAACATAACACGCCCATACACAGACCACAGAATGAATTACCTACG
CAAGGGGTAATGTACATAACATTAATGTAATAAAGACATAATATGTATATAGTACATTAA
ATTATATGCCCCATGCATATAAGCAAGTACATGACCTCTATAGCAGTACATAATACATAT
AATTATTGACTGTACATAGTACATTATGTCAAATTCATTCTTGATAGTATATCTATTATA
TATTCCTTACCATTAGATCACGAGCTTAATTACCATGCCGCGTGAAACCAGCAACCCGCT
AGGCAG-GGATCCCTCTTCTCGCTCCGGGCCCATAAACCGTGGGGGTCGCTATCCAATGA
ATTTTACCAGGCATCTGGTTCTTTCTTCAGGGCCATCTCATCTAAAACGGTCCATTCTTT
CCTCTTAAATAAGACATCTCGATGGACTAATGGCTAATCAGCCCATGCTCACACATAACT

Figure 1 Specific primers (underline letters) were designed to amplify mtDNA D-loop region at the nucleotide

position 15855 of GenBank accession V00654. DNA fragment size of 297 bp (bold italic letters) was performed

sequence alignment.
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HaplotypelS AL . .T..ATCAT...A.
Haplotype? HM172248 WAL . .T..AT.AT...A.
Haplotypelé€ Ca...T..AT.AT...A.
Haplotypel? AL TT.AT.AT...A.
HaplotypelB AL T. .ATCAT...A.
HaplotypeS HM173350 WAL . .T..ATCAT...A.
Haplotypel$S WAL T. .ATCAT...A.
HaplotypeZ0 WAL T. .ATCAT...A.
HaplotypeZl AL T..ATCAT...A.
HaplotypeZZ AL T..ATCA....A.
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Figure 3 Fifty polymorphic sites beginning at nucleotide position 16019 to 16202 of GenBabk accession V00654

were multiple alignment among 106 samples and reference sequences. The similar bases to reference V00654

were expressed in dots (.) and (-) in deletion of bases
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Table 1 Number of haplotype and haplotype frequencies in 105 of Thai-native cattle and Angus x Thai-native
crossbred cattle (AgxTNT)

Haplotype (H) n Frequencies KLP LAN CHON E-SAN AgxTNT

1 2 0.0190 2 0 0 0 0

2 4 0.0381 0 1 0 2 1

3 1 0.0095 1 0 0 0 0

4 0 0.0000 0 0 0 0 0

5 1 0.0095 1 0 0 0 0

6 3 0.0286 1 1 0 0 1

7 0 0.0000 0 0 0 0 0

8 1 0.0095 1 0 0 0 0

9 0 0.0000 0 0 0 0 0

10 60 0.5714 20 17 5 14 4

11 1 0.0095 0 1 0 0 0

12 1 0.0095 0 1 0 0 0

13 1 0.0095 0 1 0 0 0

14 1 0.0095 0 1 0 0 0

15 3 0.0286 3 0 0 0 0

16 1 0.0095 0 0 0 1 0

17 1 0.0095 0 0 1 0 0

18 3 0.0286 0 0 3 0 0

19 12 0.1143 1 6 4 1 0

20 1 0.0095 0 0 1 0 0

21 1 0.0095 0 0 1 0 0

22 2 0.0190 0 2 0 0 0

23 4 0.0381 0 3 0 0 1

24 1 0.0095 0 1 0 0 0
Total number 105 1.0000 30 35 15 18 7
Total Haplotype 8 11 6 4 4

* KLP = Kkao Lumphun cattle, LAN = Racing cattle, CHON = Southern fighting cattle, E-SAN = Northeastern
cattle, and AgXTNT = Angus x Thai-native cattle

415U Table 2 waM9RNWIULAZTHA Haplo- 4 Haplotypes MNANAL wansdnlunnsAnen ATl
type wudlaaanyu I laauls Trdanuuay  Taanuiiawau Haplotype 1niign sasasnilula
Tnlrgnuanuasiaxiiuieding 88, 11,6, 4 uaz 2798 u Taawls uazlnganu

Table 2 Number of haplotype (H) in Thai-native and Angus x Thai-native crossbred cattle (AgxTNT)

Cattle type Number of haplotype Haplotype (H)

KLP 8 1,3,5,6, 8,10, 15,19

LAN 11 2,6,10,11,12,13, 14,19, 22, 23, 24
CHON 6 10, 17,18, 19, 20, 21

E-SAN 4 2,10, 16,19

AgxTNT 4 2,6,10,23

* KLP = Kkao Lumphun cattle, LAN = Racing cattle, CHON = Southern fighting cattle, E-SAN = Northeastern
cattle, and AgxTNT = Angus x Thai-native cattle
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dnlanuiasineliddnuuansimisiugnesuy
Ayl Aetiulamantunarliugnasuunann
AngNREaiY

FLHTUNNNNUGNTTH

41U Table 3 LAANTZETUNNINAUGNITTH
wessatailugde Tunaresnlmefayalu
Tnfuiledlnauazingnuanuesiaxiuiioding
nugrlunguiaateiidnenlarnadmu Taatu
Thu Tadanu uazlngnuanuasiaxiuilesing
Hezavianeiugnesunalunsazaneiugvingy
0.0000-0.0442, 0.0000-0.9699, 0.0000-0.0162,
0.0000-0.0162 UAY 0.0000-0.9464 MINAIAL
aziulaan Taanaannu Taau Taanu Hszvazving
NNAUFNITNTRENTT 0.5 LAAIINTARFRTANERUE
Hiugnssuanaulind@anu iwimaniy Sari et al.
(2016) laAnAinziiluinasusssaniduadon
D-loop lulaftuiiestesaulaiiFefiiaedn Acen
cattle H9z8zU19NI9RUGNITNWINAL 0.0040-
0.1500 wariszazuanaiugnssniulanduie
Wiy 0.0193

dilnauuazlagnuanuesiaxivuiesine
']_I’Nﬁ%ﬁﬁi‘%ﬂ%ﬁﬁﬂ%’]xﬂﬁ%ﬁﬂﬁﬂ@ﬂ lesanniila
a1u 4 fia lFunvsneias COLAN406, COLANAOT
uaz COLAN-TB1533 Tngnusnuesiaxiuieding
UNNEAY TB1660 anatlungy (Clade) I Bos
taurus Svegauaznaniulafuiiodinedaulvn
1091A219811 Taau Taauls uaslaganu

Table 3 The genetic distance of 3 Thai-native cattle and Angus x Thai-native crossbred cattle (AgxTNT) based

on 2 parameter Kimura methods

KLP LAN CHON E-SAN AgXTNT
KLP 0.0000-0.0442
LAN 0.0000-0.9464 0.0000-0.9699
CHON 0.0000-0.0384 0.0000-0.9121 0.0000-0.0162
E-SAN 0.0000-0.0440 0.0000-0.8547 0.0000-0.0162 0.0000-0.0162
AgxTNT 0.0000-0.9464 0.0000-0.9464 0.0000-0.8773 0.0000-0.8547 0.0000-0.9464

* KLP = Kkao Lumphun cattle, LAN = Racing cattle, CHON = Southern fighting cattle, E-SAN = Northeastern

cattle, and AgxTNT = Angus x Thai-native cattle
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Figure 4 UPGMA tree [A] and Maximum likelihood tree [B] based on 297 bp of mtDNA D-loop from 105 samples
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Figure 5 Median joining network of 24 haplotypes from 105 samples and reference sequences showing Bos

indicus and Bos taurus clade (A) and mutation positions (CH) of D-loop sequences (297 bp)
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