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Origin of domestic dog: evidence from archaeological and genetic evidence
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ABSTRACT

The domestic dog (Canis familiaris) is
regarded as the oldest domestic animal in the
world. The archaeological and genetic evidence
indicate that the wolf is the only ancestor of the
dog. The considerable controversy among
scientists and archaeologists about dog origin was
arisen whether the dog has been domesticated
from Middle East and mainly Europe or Southeast
Asia. Recent mitochondrial DNA investigation
clearly exhibited a single origin in time and place
of dog domestication in Southeast Asia less than
16,000 years ago, including a high number of
female foundation wolves resulting in 10
subhaplogroups within three haplogroups (A, B
and C). After spread from East Asia, the dog in
the Middle East and Southwest Asia formed 3 to 4
small haplogroups, indicated hybridization between
dogs and wolves. Conversely, some studies based
on archaeological record and genetic result
described that dog origin occurred in multiple
However,

regions. lacking of samples from

Southeast Asia and erroneous identification of
fossil remains were the disadvantage of such
studies. In the future, other genetic markers which
differ in modes of inheritance may provide more
insight into genetic history and migration of

domestic dog.
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Canis latrans

Figure 1 The images of wolf (Canis lupus) (http://es.wikipedia.org/wiki/Canis_lupus), jackal (Canis aureus)

(http://en.wikipedia.org/wiki/Golden_jackal), coyote (Canis latrans) (http://en.wikipedia.org/wiki/Coyote#mediaviewer/

File:2009-Coyote-Yosemite.jpg) and domestic dog (Canis familiaris) (Image courtesy of Wibhu Kutanan).
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Figure 2 Mitochondrial DNA of domestic dog and its 1,200 bp non-coding control region comprising of two

hypervariable regions (HV-I and HV-Il) separated by a Variable Number of Tandem Repeats (VNTR) region

(Modified from Verscheure et al., 2013).
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Figure 4 mtDNA haplogroup distribution of dogs across the Old World. The proportion of individuals in bar

chart having clades A, B, and C exhibit by blue pink and yellow, respectively. UT is the proportion of

individuals having one of the 14 universally occurring haplotypes. UTd refers to the proportion having a UT-

derived haplotype, that is, a haplotype that is either a UT or differs by a single substitution from a UT. SC

means the representation of the 6 nonuniversal (of the totally 10) subclades of clades A, B, and C (Modified

from Pang et al., 2009).



o

30 nazun
U 9

dnwmzleniu AfUTud sulaflide Gued uazidhg
ﬂ’iﬂaam@n&'ﬂuﬁﬁm wanangratuud I uaz
wy G9zdunuvasnsanswidingnideasiaiiy
LTWLAEINU TR %dLﬂ%NﬂNWﬁ]WﬂﬂﬂiﬂWﬂW’Dﬂd&J%Hﬁ
189 Savolainen et al. (2004) WU I UTI9IANMNT
AWHN auiﬁﬁmﬂmnﬁamnqﬁfmﬂi:mm%‘mﬂu
sepzanimaeiut lvSmsszauualwalnidi
Fumziwaninn mifneaisisinudssduiay
ﬁaqﬁmﬁ?ﬁﬁ (the new Guinea Singing dog) T9ane
ag’luﬂmuﬁsmgdﬁ'sﬁﬁﬁ?}LSuLaVLuIﬂﬂaum‘%s_lﬁag
Tuualwalnd A29 Srunvdulduazgithuaniais
aziuoanaauld SinasinsnsaaadasfUNIENE
NIFIUNOANTIY (Koler-Matznick ef al., 2003) G9%in
ﬁuaﬂﬁua:qﬁfmﬁaﬁﬁma:ﬁé’uﬁﬂLﬁ@mmnqﬁfmlu
wiBsaziuaanaaule

fmsuluuSnmefoaziuan Ardalan et al.
(2011) @nmdidwelulneivvesgiaiuluiaiis
aziuanidoald s U 345 aauazlSoufisuny
ﬁLSuLavluIﬂﬂaum%waaagﬁfmﬁmﬁ"’ﬂaﬂ ERITEIN
1,556 @ wamiﬁmsmﬁaﬁuﬁuﬁuﬁnﬁmaaqﬁfmﬁm
Pegluvinaneaeuldrasszinaiu wanaNHE
fdszifufiaany Aamsdaingrasuglwaniy d2
uw 4 ualwalni (Fawaz 2.6) %aﬁ‘hmw:@iaqﬁfm
TuLaULelTuazIuaNAawla Ao working mastiffs
(Kangal a8 Torkaman) LAs sighthound (Persian
Greyhouse) LLa:WUquff‘UﬁLLE]W%ﬂ’]@E]uL‘HﬁE] Ao
sighthound (Azawakh) (Figure 5) miﬂ’iﬂﬂgmmuﬁiw
anjy d2 Hairnaziinannsuaneivasdszans
qﬁfmlmm%m:i’umﬂ L‘Wﬁzﬁ’]Lﬁ@m@!ﬂ’]’itﬁﬁdﬂﬁ’]’m:
ﬁﬂﬁmmmﬁmamﬂwaﬂ?ﬂ d2 g S9N T
LLEII‘W&T]%:‘]J d2  dwiudes IJvaainiaanng
HEUWNEIWIEWINFRU i wnuguan (dog-wolf

hybridization)

msAnsaLnalusm

U3216nIRU L%aawmmzﬂ'ﬁawuwmaaqﬁm
Thuannfwindialuafaaswaentdssld a:dae
augmimn?iﬁuﬁwﬁmnﬂ%mLﬁﬂuﬁLSuLaIUﬁmﬁ

v td‘ v a & L
vL(ﬂﬁ]’]ﬂIﬂiGﬂiZ(z]ﬂ'ﬂ“]g@lﬂuWU LLﬂzﬂLE]uLﬂ‘]j?ﬂ?ﬂqU%"Uﬂ\‘i

Thai J. Genet. 2015, 8(1) : 1-11 7

GOSTIRINIEEL S TIREU TR R ELRE RIS IR
Imwmmzﬁlﬁmaﬁﬁ]@ﬁmaaqﬁ?’uﬁmma}ﬁﬂﬁmm
dayanusnyinwiginiuluedafivalnanil A, B
uaz € aaftmngluginilegiunie’ls wananiss
analinnuisnurnysuvesginihluedadniu
athaly mllaunugrvihuazgriathuluigiuniala
mnaugﬁgnuﬁﬂdnhgﬁfmﬁwﬂaqﬁuﬁmmauNmu
Augup1iw (Wronski and Macasero, 2008; Anderson
et al., 2009; lacolina et al., 2010) LLazmiﬂﬁﬂQ"uad
walwanid a2 lugiaunuieBoaziuanaauld
(Ardalan et al, 2011) @2IkBONNATY LATNZLALNE
Laasiatiion (Klatsch et al, 2011) G9a1@3LAAaN
mMInFuRmBIznisgRaiui gl suydgiw
é’aﬂﬁh’aﬁ]:mmmﬁgaﬂmﬁaﬁmsﬁnmﬁlﬁma
Imwmmaoqﬁfmﬁmuazqﬁfmﬂﬂ Lwiaum:“?ﬁﬂaqﬂ’u £
"L&i‘wums?mwwImﬁi:q'jﬁqﬁfmﬂﬂﬂaqﬂ’u GOSN
lunw uazgrainulunudualwanid d2 ot
miﬁﬂmﬁLSuLaIUﬁmmﬂImum:@ﬂagﬁfﬂﬁmn%u
1401100 9250 Hu WAz B AUATWIN SHEUHE %
*s:‘mhaagﬁfmﬁwuﬁuqﬁfmﬂﬂuaﬁmiﬁaﬁlﬁu (Flagstad
et al., 2003; Malmstrom et al., 2008)
miﬁnmﬁuﬁwLﬁmaaqﬁfmﬁmﬂagﬁuiu
nIdausnuniiaiaaueindiuin Lﬁaaaﬂﬂﬁuwua
lasumananangiadulunidylal Fafieann
Eﬂ%wamaamiawswmaoum&wﬁmﬂqiiﬂlﬂﬂg}al,u%nw
@T\aﬁ?umﬁLﬂﬁ:ﬁﬁLSuLamaaqﬁfmIinmluaLu%ﬂwa:
lddnsduinfavesgiodiulueninile
Wdedonnniaiu (Klttsch and Savolainen, 2011)
Leonard et al. (2002) 3tamnzhaiduwialuln
ﬂaum’%ﬂmaa%umuqﬁmﬁmimﬂm $wm 23 T 7
Padunyluunsilunmad fozanam uuadln w3
wazludide laSouifsudayanudidwevaigia
ﬂ'}LLa:qﬁTmﬁmluﬂaqﬁ'u wudnaladisgnaiin
Tunmluawsinn (lanlnd) ﬁﬁuﬁuﬁ@ma’mqﬁmﬁ
andvatlulanirin Lﬁmmnﬁuﬂwaﬂiﬂ A, B uaz C
wenaNii Deguilloux et al., (2009) ANALEULEVD
guatulunauazgiuihlusm fiwulu Villeneuve-
Tolosane N¥azinaanidusldvasglsl %aﬁmqa%ﬂu

siiuyaRulndaaunats (214317 6,000 9 5,800 TN



8 Thai J. Genet. 2015, 8(1) : 1-11

HAUNN) wamiﬁﬂmwmwﬁLLaIwavlwﬂﬁgﬂ%'@aglu
walwaniy ¢ WanNaN% Malmstrém et al. (2008) £53
TpumIdnsalagsvesgialumluunas
Immaﬁﬁagﬂuaﬁmﬁﬂmj (818717 5,300 {14 4,500
YArww) uazaanans (Medieval) (815317 1,000
9 500 Drman) Anululszinagiian wunaiau
Lavl,uimaum%wadﬁaaﬂ'wﬁv’wm%’MuLLﬂwaﬂ%ﬁJ A
wae C

Verginelli et al, (2005) la3lasnzsiaiating
Tunnaesdainanafia canid) fnwuludszinadans
dwan 5 dedw woiiidwan 2 @aed sryduiu
maaqﬁfm‘[mwmﬁﬁmﬂqiwiw 4110 B9 3,040 Dk
an NmMAeTediaue lulnaawaiowuignaali
adlunalwalnd A uaz ¢ awdeu guinaedn 3
f18814 "L;immsm:q"l,ﬁ'jnﬂmaaqﬁfmﬁmﬁaqﬁfmﬂﬁ
lag 2 dredmusndszanmeyld 10,000 U uaz
datnsgarnofionysn 15,000 U lasdiduelulnaan
L8V 2 AI0E9LIN %’@agluuﬂwanfiﬂ A Uz B
LLa:ﬁaaﬂwaq@ﬁwagluﬂQN C NAMIANIALDULE
Imwmﬁmumwm’mﬂwaﬂiﬂ A, B uaz C fariia
%usluqﬁfmﬁmimﬁmmmﬁﬂquﬂLLa:aLu%mmﬁa
LAl auﬁuLLaiwan%fﬂmaaqﬁfmﬁwﬂuﬂaqﬁu ﬁaﬁ?uqﬁm
luﬂaqﬁ‘uuazqﬂfmﬁﬁﬂm’lmﬂw:ﬁL%Vammﬁmﬁ‘u

msﬁn‘mﬁLgmaﬂmqﬁfmﬁﬂﬂ%ﬂi:mﬁiﬂﬂ
INWANIANBIVY Savolainen et al. (2004)
ﬁi:qLﬁuﬂﬁqnﬁiawmeauqﬁfﬂuﬁ’mﬁnnmmaﬂﬁmm
laFsaziuaaniingnidesaiasiduingaaadadny
5’@;1%155511%1adﬂimﬂiﬁw‘j@mmmzqaaaaimﬁl,%'ﬂu
Tapfinsawswiumanizldniu AUTud was
dulafiidy agrelsnaumsanmainaniidedande
lifidadgiaduludszinalng Fadunitalu
‘ﬁmsﬂs:mﬂﬁ&gaag‘uuuw‘uau%&'ﬂmaum%ﬁ
azuaaniiesld (mainland Southeast Asia) 138y
Laﬁauazmm%lam:‘m”mﬂi:mﬂ%‘ummaﬂﬁua:%yj
imeludszinadulaii@y daiussonadulyleinns
awmwmadqﬁfﬂumm:mmﬁumaﬁLflmmuau%é'ﬂmm
LaL%ﬂmi'uaaﬂLﬁﬂﬂ@?ﬁaUﬂa;uﬂuﬁnﬂajuﬁ%ﬂ*ﬁwaﬂ

saslasil@s annanguwmelusmmednuinfuuan

o

30 naziun
U 9

ﬁLﬂuﬂssLﬂﬂvaﬂiuﬂaqﬂ'u ﬁﬂajmummﬁﬁﬁ
TUBTITH a’]ﬁila%ié:du@iﬁﬁtlﬁa%ﬂiz{aﬂ’]ﬁ@lg
lasawizlugrsnaadofuln (819317 7,000 fis
5,000 Dfr1uun) %aLﬂuﬁaanmﬁqﬁmﬁﬁﬂﬁ
uwinszawanmenanldvastszmednly SR unamn
p03lan MNMIPaduunaluTmad lulszinalng
WUNIZQNUDIFUY ﬁLmdmﬂﬁuﬁmL%m 1NN WD
W% 29InT0gaT5l (Wan@dy, 2547) uaasfianig
ﬂiﬂﬂgmaoqﬁfﬂu‘*ﬁqomwLLazamuﬁﬁmmﬂu
mamumaaqﬁfmmmfuvﬁ Goium AN RNENE
wavasgratnululszindlng Foflwannansas
WUT L% Wunaa1% wazWuELIuia (Figure 5) Az
sunsntaslwmsaul sz I ana e uaznsanew

@ a &
maaqumﬁmmaug‘srﬁmnmmu

u‘na?.ﬂ

‘-ﬂ’]ﬂﬂ’]iﬁﬂ'}fﬂaLS%LE]VLNI‘VME]%L@%EITE]GE:HI?J
Tl wuiﬁqﬁfmﬂmﬁﬁuﬁ%ﬁﬂlmmmm%m:i‘uaan
\doald Wevszanm 10,000 9 16,000 Tk uan ua
mafnm@idwae lulnaawessvasgivlumamwoualn
an?ﬂﬁa A B uaz C mﬁauﬁuﬁwuluqﬁfmﬁmﬁaﬁ;ﬂ’u
WEasRIMITI T amuLeenin HenINAEINLINS I
qﬁ?‘uﬂwﬁLﬂuﬁuﬁ%ﬁmmqﬁfmﬁm fad19tias 50 @2
addlsAaunanIsdnsIaninlusimaduas
ﬁfﬂﬁwmma@%ﬁﬂﬂQM *s:q’hﬁuﬁ%ﬁmaaqﬁfmﬁmaw
ayj’u%nmmi’uaaﬂﬂma LR zﬂ‘sﬂ WA AN MET
ETGVL&iﬁ&IHiI]I Lﬁaamﬂvl,ajﬁé’aamwaaqﬁfmmﬂﬂ%nm
wdsariueanideald wazdyminsszyminwasda
poIgvaluTm LLﬁd'lmiﬁnma'mwQa'm'l"’ml,ﬁa
?w]muﬁuﬁuﬁmaaqﬁmﬁmﬂ'mﬂaj%’mau L6
mafinmangalasandu@iduelulnaau 3o aanm
mgmuiwqﬁmﬁﬂuﬁﬁ'uﬁnﬁ@a%i’lum%nmml,‘%'il
aziuaandiadle miﬁﬂmﬁuqﬂiimaoqﬁfmﬁmmn
éTaarhaqﬁfmﬁmn%umﬂnﬂﬁyuﬁﬁﬂamm:vqmmm‘fuﬁ
vi”aslm’%f'ammmmqﬁ'ugmswmﬂ'ﬁmmgﬂuuu and
mitonaarumanes 15u SMauiuauulasluloy
N8 LLa:ﬁﬁmsmma@mumuwa@m:mmﬁU LT
sivuusalaloy azgrovinlmdladuiniauaznng

o o P & a & .
WHNY a(]a;u”ﬂll']%’ﬂz&l ﬂ'ﬂq&lﬁ&lgimw'}ﬂﬁﬂm%@l E]VL?J



o ¢
AZUN

o))
e
2D

Thai J. Genet. 2015, 8(1) : 1-11 9

e f

Figure 5 The domestic dogs (Canis familiaris). (a) the working mastiffs (Kangal) (http://en.wikipedia.org/wiki/

Kangal_dog#mediaviewer/File:Kral_jrrrrrrrrrrrrrrrrm . jpg) (b) the sighthound (Persian Greyhouse) (http://en.wikipedia.org/

wiki/Saluki#mediaviewer/File:Chart_perski_f444.jpg) (c) the sightound (Azawakh) (http://en.wikipedia.org/wiki/
Azawakh#mediaviewer/File:Azawakh_bitch_Shira-tb.jpg) (d) the dingo (http://en.wikipedia.org/wiki/Dingo#

mediaviewer/File:Dingo_walking.jpg) (e) the Thai Ridgeback (Image courtesy of Wibhu Kutanan) (f) the Thai

Bangkaew (Image courtesy of Wibhu Kutanan).
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