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AE

MN(Canis lupus familiaris)= <17be] 7pd WA 715348 w=olx, 7HE EAsHA wia] &
W] = Eo|th(Freedman et al. 2014; Larson et al. 2012; Perri et al. 2021; Wang et al. 2016b).
o9 7I%3t RS AA F AR AW & F A A HA dAdAM s g S 1k
A5 Zgste Ax R E3EA32(Ding et al. 2012; Ostrander and Wayne 2005; Pang et al.
2009), olWF-El ol It Te ALEAN AAdEs FRetH 4 #AE FAS S
(Serpell 2017). & WA GA] HFAA FF /W] #HTRE ol Fo4A oF 18 A7] o]5FH=
HEAAQ FES Ay FFol HEoAY FAHoR FHol He 5, AA daw sk gt
1 A% I (Parker et al. 2004). @AoE= vl F¢A 2l 2 F3slH ¢k 4-500 o

o] EFFol EAEH, F2A4 o #H3|Q0 American Kennel Club (AKC)ell&= <F 200 o #3F0]
&5 Ao (https://www.akc.org/press—center/articles-resources/facts-and-stats/breeds—
year-recognized/), Fédération Cynologique Internationale (FCI)oll= <F 360 o] £Fo] S=x| 9
Atk (https://www.fci.be/en/statistics/fci.aspx). A3 Aol e G414, AG AR} 715
WA &7 FAEE T8 o2 FFS FHo "¢ 2Fo® B 7%= vh(Parker et al.
2004; Parker et al. 2017; Dutrow et al. 2022). “1®°] Be v, wHAES 4, P54
s Z6A HolEr. d& 5o 99 M3 Hol, me, Ao FH, °F 40 v} A= Aolup=
7] SoAE FEFHE Z Zo]E Hth(Darwin 1868; Plassais et al. 2022; Wayne and Ostrander
1999). HEZF Za AbwARl Eo] aFI Al BAIRE Flo ik Al w2 AA
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1% (Working group)@ #o] Folxe® thdst $d-s HAth. 79 7MHskeE A AFe vkel
ol A7 F AR U= F glon, o9 #

A= 71E3 7] GAlA oW Sdi7p o
A @A EAske Ogd EFE39 259 AT 2 FHS 54s FHoE a1 IS
AR dAFtolth. oAy HFE o ]
guks] o] Folx . k. uweEk B FolAE Qi P b 59 e 9ite] @

ATES Aelstel NEstug @,

Hypotheses of Dog domestication process

40,000~18,000 years ago Based on the purpose Breeding on and on E

Extinct wolves

What is the origin of the dog?
Whenl_Where they were domesticated?

Present gray wolf Basal/ancient dogs

a3 1. AY 71E3 JAZe i 8. A A F 2AY 71E5E JAAZAE AF @A =2, 1 dAE o
4 "bd AeA 1wk 8 A d A Abe], dAle dES 5o JHo2NY i faidk 27] 7b5sk dAlE, o
BAL thekst §A4A 718 AFE(Wang et al. 2013; Shannon et al. 2015; Wang et al. 2016b; Bergstrom et
al. 2020; Bergstrom et al. 2022)S E3] 93Xz drt. o] A7 MAEL FAE EA8A &= 1Y
SHE EAslen, HIFEdld A FHEiAs Mo vEehddlal, dTsteE I 59 3 7wk
AM(basal/ancient dog)el A4 FRE Jd F2E Holr]d g daAMoz vehydct. 2 dAl= Qlzto]
Ao wet AE AEAor wwjstdA e B FHF 545 At Uzt FF OhFY] AR, o
AN S5g -7t At FEAEC] FA= A (Parker et al. 2004; Plassais et al. 2019; Dutrow
et al. 2022). o] FF3} FBL HAH R LU|HE £ M TR UEen | g £330z A

Aee 7hEske] A543 5k dEs Al A

z7] 74%538 479 e 7194

)7 = vl olm FEo] Al ofW W wEold £ Ao A B AAM? ol FRES
Adsr) g8, 4 AEskel R wAd 27 AHE R4S Anus] 98 dw 2N BED
AT AES 270 FHLY 1, 2). o) HEE e 2 vighe] AA o] Fojxl B

Abdel, A Aol aastd FAe mEW 27 JMS3s tEF ESolAEA 7] (late
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Pleistocene)Ql °F 4 RF d HollA 19k 8 F d 2 Alojol] Sthe} I3F 3ho] A5 2A8S &3l Al&4d
Aoz FAeH(Lallensack 2017). ik,  ‘of|’  Sdf AlEeol ‘ojydA’ JE {FHAHo=m
gy A=A e e = Aqtell wat As) zkol7k E=AgT. hY A4S el 1% A==, i3
FE(canids) S 2= SNP(single nucleotide polymorphism; @ G7IvhdA) 3 7]wke] A0
FPHAqom, of RAHoNM ) A FFEo] A Suiet BT FH4 S Adve AR

golw ¢t (vonHoldt et al. 2010; vonHoldt et al. 2011). oJo] uwa} dAA= AESHA &A
HA EAAD 3 Svie] 5A AlTol e 2D ThsAdel wue fol dnbAo=
Wopz o Aol QIT).

Mol 719 A S S8 =ooAs T B sofro} VAT Fot ot VAES AR
oe] AFAE] Addte =4S A7) $oh(Shannon et al. 2016; Wang et al. 2016a). EolA =
olglgt =9 & oA’ J7F ZddeAd xS 9H AMestaa . old dATES
mEZ=g]o}  DNA(mitochondrial ~DNA, mtDNA)®F Y A dHelgEs EA3sts, F
E2Z 74 (village/indigenous dog) ¥ EWHobrlol B T A A Feiek o ‘3o #FZF(ancient
breeds)” ¢ 7HEo] 7H =2 FAA EES Holw, ofd M5 A4 74 A& (basal
lineage)S &Astn &L Wdlth(Larson et al. 2012; Ding et al. 2012; Pang et al. 2009;
Savolainen et al. 2002). Wang et al.(2013)2 T= EZA(53] @o= A9) 3 WA, Fehrlot
Ao Aasdg 4 AA, a2 ddl F5A 3 MANA A NP HolEE ®AlEe], )]
Soprlol G VPAAS FAEA (Y 24). dF AFdME A5 (red wolf, Canis rufus)E
2] (outgroup) &2 AAEaL, FE B9 WE AFAEZ(joint site frequency spectra)e &3t

‘Ael-o]F(isolation migration)” RH-& Fall He] A A4 SAHdemographic history)E
| 52 A4 gEES FASHHA ofd Stiet

=
& HolFEfloer, olge] 7] k=E dHAE VP & wgsts Hdd

=

7heAol wral AEA |

2 A d dog FAEsoy, HAARE oEY ¢ ofF JteARE dol TN, ok&El 753
ojfol:=  Jist Hsdi HE I, FL2 A FHdE o] W wwlEs T3 FdA
o] (introgression)©] °©]FAJHASS AZ5(Wang et al. 2013). ©]% 2016 A= FHolAo}t
Aol ExAR A5, A AA F54e £ 58 ) AAY A FAAE EA45k],

Aol el 7 Ee FHA dgAS 2o oF 33,000 A A o] XA e 7]¢o]
Al E QLo | oF 15,000 W AREH FE, ol=ZE T, fFHoE AHUS st th(Wang et al.
2016b) (L9 2A).

T O JMEEE FYolAel 3 7[¥AHdS & 4 k. Shannon et al. (2015)-2> SNP 3+ &2
A Ag(<0.0005 cM)olHe]  LD(linkage disequilibrium; 13 WFEH)7} o}Zrheka)
Tootrlol A g9l AEA T Al dEpd T Basoint. o] sl A qdA e 7]
5

A 2717 FASRSE A4, 7R 7SS o

o
N

F =S AxFEIN dHHoer Z &
Aol AFHJAS 7heAS SR, 53], FdokAotlA vE Adem AFH #FES
AglelAe] LD 7} A wolAlE Y, FdotAotelA Tidste] oFE gitE A S0
HEAdoly fFafd A7) ZAE ANFS ¢AIET (Shannon et al. 2015) (1% 2B). o] o3|

Wang et al. (2016a)°l A= Shannon et al. (2015)0lA F43F ZFoolr]o} vl 7P A A A3

LD w42 ME A7|sh F4dd ®iztst, 53] w2 Al zol(depth) 2 Q&) w77 2S¢
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o)

o
N

AN 1438ty 54 Y-A2A4 stE=ESI(HG8) o] Eobrlobe] ol HEHNeS dAush,
1= Sotrlol 71dAd S A 5 vkal XA skglth(Wang et al. 2016a). Lo
Shannon et al. (2016)2 AAIE9] LD Aol AHAA FqEJem, dolgo Fdo AES
AA g AL F=astelvk. gk, & Ao eI Hugds o FdotAor sl s Tt e
LD & BT ZxFom HG stEEErYo]l FwobrotelA HAHAAT, g A9 Al
AgtAo]Qlom o] EREQS FEVOR V|Y XH9S @A |= ofH kil whaESlth(Shannon
et al. 2016).

ol% xtf 7iet S FHAAE AH &&F ATEo] FHsty] AASEAT. Bergstrom et
al.(2020)2 9, +Eobrok(Near East), AlHlg]ob oA =w FHo) of 10,900 & 71X
Asel 7k 1l g 27w FAAE EA e, 271 7HESE @AM A 3 A
Wil E3p7E of@ A o] Foj M =A Hdstaat vk, ad Aol M e ) e FaelA FET
DNA & dAdl 7ok Sdie]l #FAAe wuge=x, ) 7| FJue] oW AFRES Sl A4
E3EJE=XS AT, o X3 A= -3 (Germonpré et al. 2009; Thalmann et al. 2013),
%5 (vonHoldt et al. 2010), &=<%to}AloF(Shannon et al. 2015), so}A|o}(Wang et al. 2013; Wang
et al. 2016b) & ThFE Aol Sdh kol Ao 27 #Fd4 vFd G 5HH Ee
=23 o2 7S eAdS AAIS vk Atk (Frantz et al. 2016). ®FA, & A= dd Sdl<}
Wb 22 el AlSd s ol FHARE AT Atelo] dke] A SFo] ST T =
399t (Freedman et al. 2014). Bergstrom et al.(2020) 9A] EE 79 S Alojoa] ZQL
A4 A S& (asynmetric gene flow)= &I om, o5 vfg o= A4 719 7]9do] ofu|
TIAAY AL we dd 5 AR dHsH #Hd HE9 S5d JHYd TbeAdS
213} th. =, Bergstrom et al. (2020)2 & ,
o= RtE, Fobrol, F2 Foprlol A o] e V| FEHAL
, olE2 ok WA e ud Su Jdo] x7] ZhEst A
heAS s miAE g glew, olF dTshy] % FUHAQ v MEd SA7F dasi

A A AFsRtH(Bergstrom et al. 2020) (18 2B).
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Bergstrom et al. 9 2020 W& =w9o & AF=2, WA I =0 66 /A9 A FHA
TS Sl sde g T2k AUt §44 35S i FH, olE wtgoew U] rds
AFAdsks A7 FREAT. 1, AlElel, HAAE Hu Aol FEE F 66 /] v 5S¢
A FAAE B4 237, ol59 Adl= oF 10 % d A7kA AL Ltk (4-5A 40l
mEw, ok 2 93 d A o]F SHES AMEet Ao SUHER AR o Ve BAE
Bl vk o 3 vbd d Y FHY SSopretel A E3bd Sdlede 3 34 2olE
UebTE, o]geh A9 3 §HA Esf G ok 5 vk d AEE 35 A A A ARl AY]ex
HhEqo g FHason AFe o £33 g R (admixture graph model)S 53|
Al ool 3 Weko gzl o (unidirectional gene flow)o.2 A& 4 lrfa

ok
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o o
Y
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o
ofl

5ol ‘wIre] FAF(pulse-like)  AFHQUA ofw

717 A%H 0 Z(continuous) o] FolF HANAE HAAA W FEEV] olHuE WS

A deeltt. 53 A EEL dubHos AMglolddlM fFHom ek WEe=

dojytomny, I Wk WEke] 52 7o #EHA Fdu. ol Hlger AP F
=

St REA A7 SHe] Fte] Augets TAe® A frEkAobel HH v AEAIAT. o] A7)
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Sthe Ateldls &3 2 550 gdlew, FH Hule) S AL Aol AlEel

os) R AHG. T, A% AdelAr naH FA4 Edo] @) SdlelAA AES

fAAoR BRG WAS A5

A7) ol FRE Aueol Sulekel FH AT sl FEe wREE, o= Ardel A FA474
W% (genetic drift)e] A% AMETh. oleld AL sl AFHAt A Aol ohud,
NEAen B oy So Aude wEAdn =g §44 wF HHe Ea
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ZH(ek 1 7F 900 @ A9 Karelian dog), &t w71y A U= (New
A 3 A T FFAAME RE A dEse. BEgE, Ao
Mot 5o 2+ FAA (affinity)S £AF¢ 23, 3t &

M7E AfetAlel Suiek gL dias #[S Hedo. AF"He oF wWEE s 9§,
As(AHgol 253 73 A% FH SHE o83 Hu FAS AHAAEtY, g JEo] oA
NPHA XS FH A9 S5 Jd #do] S 7heAde AT, 53], o A= ivh
Aol At shvte] So JdewRY s 71dgk Ao] ofyt, oju HFst v dA s
stk Hao] So fdelA o] Aol uwwf, 3} % FAA EFHES A A wFAdel

=

s AlAR (" 20).

Guinea Singing Dog) 5 U



ol A ANES T B, /e 7Y dd Aol U3 HQl JhEE Ao
AL 7R, AlFgtdoez 4 o8 S5 JAd He] {FAA wFel B3tE HbES e 53Rl
HA4S AFRE 7Fsdol Ak, Folrlole} FofolAlol 7|HAd BEF =& {314 gdAdH 71A
Ase EAE vfgoz zZtzte] 94 FAHS FHagoy, 2y ad F31A4 dFE2 79
x4 Aol AlHglolE vESE oy A9 Susd fRFeE dHst #ES fAE S
Bo]FEth, B3| Bergstrom et al. (2020, 2022)o] w29, zd /MES Adlgol AZ®T o}
ob# AMYE A ¥ A 29 5U AFSZHREHE FHA 7|ojE wolgtom | o] thekgh A Hof A9
HHE ARl §dx 3t 235 &3l e 7] ol FAAHATS AlALST. weba AR 7H] <
THES MY 7587t b A RYg s e Jay AHo] Aok, feHola Al s}
FAolAdtE MAS ¢ AolAl AA Y. dAE AFIELS oz ¥ XA gL 1Y =
AEs ztom v West 7153t 9rhE F435ka o

Single ancestry hypothesis

>

Eas_t Asia origin hypothesis B Central Asia origin hypothesis

Wang et al., 2013 & 2016 Shannon et al., 2015
> ' “" 5 - Bergstrom et al., 2020
Arriving in Europe .7 et

e

10,000 years ago '.-'"ﬁo rthern China admixture 14,000~10,000 years ago

o < ~10,500 years ago 4\ /'

* Origin
. 33,000 years ago

\~ _7,_00ﬁ years ago

Dual ancestry hypothesis

Bergstrom et al., 2022
Oulgn{\ :

Available ancient wolves
+ Syrian wolf

Western Eastern
Progenitor Progenitor

Dog

................... ) Unknown time
-3 Predicted time

e

ag 2. JtEs 7] @A dgd M a9k (A, B) A9 7idel g sPde o]He] FolAlel w

71983 Fdoro Y VAR Ym g Ak (O ol F A Sdiek A Jie fAAE 283 A

i
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Abom AESE Sl Hs AT S QAT B febdole] % 243 U opAlole] A% 2y, Z
Bel Sl Aweld Jlel AEss AgEdts oF /19 e ANsdr. AEe F%

https://commons.wikimedia.org/wiki/File:Location_Map_Asia.svg oA 7}4&.
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= AlZ T, oYk 7o) 7h5s)
T oA AR EFF Nl dE) %-‘%}71011 UM, FE(breed)® W& HuE Fart Ut
EFETE ARSI UFE F(species)Fi= ThE MPoz, AE EFHAM Fo &g gl
st A7bel o8 5AHT FH4 S-S dxste] 723 19141 WFoltH(Lloyd-Jones, 1915).
7 edE A FF T shUE HelE AF71(Saluki)E 9F 7,000-6,000 d A FHlE AlGl<]
o7 FARH(Fischer 1977). DW

H
Maxeel AR zed Adheld 9@ A
N7pgels AR woli N7 A7k W A B AYS FASHE il vt oF

73 ¥ A (guarding dogs)), “Venatici” (23X =7(sporting dogs)), “Pugnaces” o
“Bellicosi” (X (war dogs)), “Nares  Sagaces” (%7  A}%Z(scenthound)), “Pedibus
Celeres” (A4 A&7 (sighthound))2] oA 714 2F o2 E/F3FSh(https://www.ake.org/expert—
advice/dog-breeds/history—akc-breed-groups/). ©|= <Q17to] o #gdRE EAH3 Ago uwat 7y
FEe st WHAAA SSS HoErh. ERE ofAob, of=ZEgb, WA dopu g gt
71704, Qe s FHiek 549 ME duAow JiEFsisith(Fogle 2000). o] % FAl%t
2uUlds A7IE 1A 53] 18 Al7] FRb HEgol Altle] ol2eM= Il FFe Ut FEHow
S7FettH(Parker et al. 2017)e] Al7]o] s 74x] vk A FFo] AMFA e, 24z 94,
A, A7] ol W FAAS VEs AAs JSAA Ay fFe] ofFolAhuH(Ld 1).
oM A MAHCR | FFol AHHORE Aolal FelH= HBAM, FF o] FHA =
gk B A7 Ede] JAPE L A

1990 ol FREF-E 2000 Ao kel 2 w33 A2 51e 7R ) 59 vEZ= ok DNA
Ad 2ol & FASHE A7 Ee] o] F o A tH(Gao et al. 2004; Okumura et al. 1996; Savolainen
et al. 2004; Vila et al. 1999). °]% =9 A(microsatellite)E ©]&3gt AFoAe FEwlth
183 PEHFAR Wx(allele frequency) w3E7F &AdttE AL <189 H(Fredholm  and
Winter ¢ 1995; Irion et al. 2003; Zajc et al. 1997). Parker et al.(2004)= 85 7 &£&&

dew 96 7He 2984 mAE ol &l M wF FH4 25 FA6%laL, F-E
AA FAA Wele] 1/4 ool FF b ApoloA 7|1tk AMES WEWlth. o= A AlAA =R
w& A o] Folex: Eetal fHAew EHe FF P Al7b =
1] gtk (Parker et al. 2004). A% FCI 9] 10 7] 155, AKC 9] 77 1% & th¥st £/ H4S
RIS 4]

o

Fqstel, ol AFSH wHE PHoR BASGTL. PA A3, HEAS AxEIs)
2e

LS|

=

oft

o
o

H
FAb BBl @ PR W, av FEER Qe obree] AgASsh oblE,

wiZI9l Aldlelet 3]sk ehalazk WeHRE, Tela A% A% (vestern lineage) S A AT,



18 g %15} 8} 3] 4] VOL. 4

ol t k=, vplA T2 dd FF 25 (FE FHdA F3EE AX a75)F FHol
TEYE =13 AES dATS Fodguh(Parker et al. 2004). o]F dAFdAE FIIE
BAsle] 71&e 18 FRS dyAHoz A (Parker et al. 2007), SNP

ANAME o] e ZArt thA] EAFH A (Boyko et al. 2010; vonHoldt et

o] % Parker et al.(2017)% & AAl 161 7| F%F(1,346 WA oF 15 9+ 7] SNP ©]o]E]
o2 A 7)uke] ¥ A (neighbor-joining) AEFTE FAste] Ha F 7|
23 71¢] ﬁ]E?L(clade)E ¢%6ED} g Aol A shE =8 (haplotype)
457t (extended homozygosity)S 7
4 7Rk 9ol FAEAFS Gk, =3 2
L3 (breed explosion) 7]t &<t dEd E3bo] o] Fo|x
A Es7E st A7l ElEloje wAEEZIE W
o] T AAJT. G yolrh A9H, VeA 54 EIE F
F= MHSE ALY, I w7 AT AR AN Az ddd x
Es| % &S A8, ol A9y fEe wel MR gE A
gom, wo] F FFTEE AR OE AdolH HS"HAem sste] ey BEd P o
oy W 5§ Fo}(Parker et al. 2017). Dutrow et al. (2022)+&
4,261 vke] (=% 2,823 mheE], FCI 918 % 226 L), A AAl 47 7H=¢] 658 vt B2 (semi-feral
village dogs/indigenous dogs), L@]3L 93 wlz]e] okA 7RF}(canid) Hlo|HE FAsle] w5 M
Aol el FastA Mded 543 FdA AdAdd distel WAA 71Nk g3t 7IH<S] PHATE
(potential of heat diffusion for affinity-based transition embedding)E A -&3sle] ) MNE =
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10 709l 1% (scent hound, pointer—spaniel, retriever, terrier, herder, sighthound, sled, Asian

spitz, dingo, African Middle Eastern)o & &3} tt. 3] sled, Asian spitz, dingo, African

Middle Eastern &2 it FFol FE o|Fw A% AHHLE FHsHA ¥tdsta Ao

Stk ol FFUE Aol M FHE FAH F2E AT Jov], ole@ TR A5
7

S HoFEh(Dutrow et al. 2022).

O~
1
ol
K
o2
i
32
dlo

AR A& 23}k AT 2 Fejo| ;e A
74538t 7] dA A ‘*—Erxé FAAet Fd o] AuAds A sk A=, A7F oFY SdielA
o'l wH - oFWENt oy A7 EHAA HIASAE WS Tag WA Ho
2t} (Kaminski et al. 2019; Zhang et al. 2020; Geiger et al. 2017; Dutrow et al. 2022). o]&]3t
AT Ades Sd 2 N ThS3st dAelA g wstel Wol el WSt uwhe) ZFgh HEtE
kol Fd2 5o A FAF R A3 eS HolFtH(Wang et al. 2013; Bergstrom et al. 2020;
Bergstrom et al. 2022; Morrill et al. 2022). <& £, F/= 9 d= Ay @Add F788
K 2= 40,000-30,000 @ A wEA MHAEzio] A e SlolA AL AT (Bergstrom et al.
2022). TEZE, MGAM, ANYZB 3} e Asheh AXIAL B FAA A w4 Al uhel S2)/d o A
FAgosr AgE= oA Ak Hes wdrh(Wang et al. 2013; Arendt et al. 2014).

)

-

H
AR HGANME WO3A, NCANZ, ORZFI 3 28 FHAEo] MElE=d, o= Abgate] 713
A A FAZANA T4 L A A dF WHEle] Tk 93-S S AAFS T (Wang et al. 2013).
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w3k 7153t A A =3 YElUE 71538 Al=F (domestication syndrome) &2 Q13 7ie] & A 7],
7 RS, wel FH, 9 A 9 EE T O duA dsyr detson, oleh weste], J6FI,
SVMAD2, HMGAZ, MSRB3, IGSFI 52 & = 7](Rimbault et al. 2013; Plassais et al. 2019; Bannasch
et al. 2021), WIF1, MSKB3, HMGAZ+ 1 E-%(Webster et al. 2015; Plassais et al. 2019), FGF5 <}
RSPO2 = ¥ Zlo] & ROF(Cadieu et al. 2009; Housley and Venta 2006)¥ H#EF HHA=

el A, 758 BAHCAME e Wst By oy FE:vith A ded 5o ddn
=93 938 &9 ch(Hansen Wheat et al. 2019). e =2 EHL JHz E4y dag 2d3Y
ARE T3] A"t AZE Aok, olE 53] 98 James A. Serpell & FAS = Jdd

C-BARQ(Canine Behavioral Assessment & Research Questionnaire)”} 92 2833 dth(Hsu and
Serpell 2003). ©] A& 7He &A4A, Felw, AEA, T4 5 0¥ d54 2L (F
36 /Mol £399)S AF=FE A4 Frlkste] e WA otk 2022 | 7 oF 7 v mhe] o] 4
A delH7E #Elen, ols GAS 4ol A&d ZAx w AV vAA dd FAAGF,
HMGA2, CD36, 1GSFI % A}o o] frejvw gk AdA el ﬂE]?iu}(Zapata et al. 2016). L.9F3}Apd,
753t Aol Abgt SNFS Sl HA el ¥ ot WeA 54 =%

Aeeks 7hshH O]Hﬁ P om  Atgkite] FE SHAA FAH FHA FFo A S0l

o] Fo] 58S HoJFTH(Webster et al. 2015; Plassais et al. 2019; Morrill et al. 2022).
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M Afel 744 A AFola wEEER, 1 /1938 Agd dF ATE oA Al 1A
| Eebelsmal AV 4 % 0 A-Ls @A A)RE AdE A
Z

A&H ol stvt. 53], 7

HAe olalsly] A g THAEC] AAMEALH, FHTol= TGobrokel FolAlotelA 2zt
SyAom 7537 o] oMtk olF XA E¥l(dual ancestry model)o] FEHWEIL QITh. 1Ev}
olE AHL F = vl SW HEol obF FFoho], ol FHEE ods] AT Al Aot
olF 3 e AR FTMEF AFE T e FHA - deA IS F5EA HAa, o]
uel #F b A 5A4S Welrl 9%k A= s JdgHdn. urt AF7hA o] g
A= ek F Wl ZRtEe] e, e dhd Ak sty A" Aol M=

=

ok JMTH(wild canids)®be] BHmE 7julo g 3 ¥ Zol BEAo] H=3 AAHo |t} (Dutrow et al.

2022). & 9], Plassais et al. (2022)2 t}eFsh ofA A&8E FE3 nudozxy, e ze
AP BAR IGF] FAA SFERERYC] AN ofAF(Hh, #@E, o9, ZAH F)oA HEH
A v, W] sdelAe AEA fdor 2AHNS THeS AAE, ol#g vl Ao
T84S T4 b Qv ol 54 dERfAATt tEstel FEs gelA winAow MdEHu
2 d F dEes HolFe THRE AHu. Ax, hEstet F3F5e 44 7jds 5o
AAsA olalat7] YA Bergstrom et al. (2022)9] A @ e 4ol st v o
Hete] AA A wwrh dgAelrt, ol wA A WiR-e FHA v 2SS dol, 75l
FHbE AdME s Qe M e e BeA S Wl b A4 dAE ATE = Ak o yolrt,
Aol o A= fFashs dol vaost, $FHAS, PeAnst 5 g RokR AT QAF
Abslete] AAxEE Y T3] st dth(Martinez et al. 2021; Oh and Cho 2023). <1< 7}
Sl ARl AHE Hrh Zlo] olsste d& BA olE9 Hitd XFAlE wele Wl 2AA &,
Azt Apalel i3t B&I ARF FE wHE RAGE dok 23 795 & F UE Aol
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Title: The Evolutionary Journey of Dogs: From Wolves to Companions
Abstract: As the first domesticated animal in human history and one of our closest companions today, the
dog possesses a complex domestication history. This process can be broadly divided into two major
phases. The first is the initial domestication stage, during which dogs diverged from an extinct lineage of
gray wolves. The second involves a prolonged and continuous phase of breed formation, shaped by
human coexistence and selection for diverse purposes and traits. In this review, we summarize key
hypotheses and findings from major studies on both phases and discuss why the domestication history of
dogs remains unresolved. We also explore the current limitations and ongoing debates that continue to
shape our understanding of this unique evolutionary journey.
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