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Abstract: Generally the domesticated dog is accepted as a very symbolic example 

among the domesticated species. The domesticated dog was used not only to protect 

properties and warn of approaching animals or humans by barking day or night, but 

also it was used to hunt and even as pet as a man’s close friend for centuries. The 

origin of dog always has been a controversial issue. There is no doubt about 

ancestor of dog which is wolf, but there are always arguments about time and place 

of domestication. There are three different place of domestication including Europe, 

Southeast of Asia and Middle East, but domestication time was not definite. 

Altogether there is still no definite answer about place and time of domestication. 
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INTRODUCTION 

The genus of Canis contains eight extant species including gray wolf 

(Canis lupus), red wolf (C. rufus), coyote (C. latrans), golden jackal (C. aureus), 

striped jackal (C. adustrus), black-backed jackal (C. mesomelas), Ethiopian wolf 

(C. simensis), and domestic dog (C. familiaris). The domestic dogs live in all 

countries except Antarctic because of international ban. IN the world there are also 

some feral dog population including the Dingo (C. f. dingo) of Australia and the 

New Guinea Singing dog (C. f. hallstromi) which are apparently extinct in the wild 

[1]. The domestic dog is phenotypically one of the most variable mammal species 

[2, 3] like horses and pigeons [4, 5]. The origins of the dog always have been 

debated among scientists [6-9]. It is quite understandable because there are more 

than 400 various breeds which range from tiny Chihuahuas to huge Saint Bernard 

[10]. Under intensity of human-animal relationship, three various pathways were 

offered as commensal, prey and directed domestication. Dog was accepted as a 

directed domesticated species together with cat, rat, mouse, guinea pig, chicken, 

pigeon, duck, turkey and possible pig [11].  

 

Even though all scientists agree with that the 

dog was domesticated from wolf, the geographic origin 

and time of dog is uncertain. The aim of this study is to 

review origin of dogs regarding with genetic 

relationship to other dog breeds and canids. Fossil dog 

bones which were unearthed from ancient 

archaeological sites were ignored in this review. Fossil 

dog bones and ancient dogs are going to be reviewed in 

another paper.  

 

The Chinese Researchers Indicates Yangtze River 

Basin (2006-2010) 

In a study Japanese and Asian dog breeds were 

searched by using phylogenetic analysis. The results 

claimed that the first domesticated dogs entered to 

Japan from southern or northern Asia and those dogs 

spread throughout Japan. Later than some other dogs 

were brought to Japan from Korean Peninsula and 

crossbred with the original dog breeds [12]. Ryabinina 

published two articles about Asian dog breeds in 2006. 

He suggested that the genetic diversity was high in the 

Central Asian Shepherd and the Northern Caucasian 

Volkodav and but low in the Caucasian Shepherd Dogs. 

Haplotypes of groups A, B, C, and E/W had been found 

in Central Asian Shepherd, haplotypes of groups A and 

B, in Caucasian Shepherd Dogs. The data proved a gene 

flow from Scandinavian dog populations to the 

Northern Caucasus. As a result of the analysis it was 

clear that breeds of the Caucasian Shepherd, Northern 

Caucasian Volkodav, Central Asian Shepherd, Turkish 

Akbash Shepherd and Turkish Kangal (Karabash) 

Shepherd were combined into a single group with an 

extremely low degree of differentiation [13]. Ryabinina 

examined another study and compared to Asian dogs 

with European dogs. Additionally, it was determined in 

this study that there were extremely close phylogenetic 

relationships in group of Asian guardian dog breeds and 

close relation to this group breed German Shepherd dog 
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and group “Laika”. One of Portuguese breeds of Serra 

da Estrella Mountain Dog revealed more relation to 

Asian guardian dogs than to other Portuguese breeds. 

Breed groups of Central Asian Sheepdog, Northern 

Caucasian Volkodav and Laika characterized by 

relatively high level of genetic diversity in contrast with 

Caucasian Ovtcharka [14]. 

 

Natanaelsson et al. [15] conducted a survey to 

detect Y chromosomal DNA in dogs. The search team 

claimed that the24159 bp of dog Y-chromosome 

sequence could be used forpopulation genetic studies. 

They also sequenced 14437 bp in a worldwide 

collection of dogs, identifying14 SNPs for future SNP 

analyses, and giving a first description of the dog Y-

chromosome phylogeny [15].A study came through to 

analyze the origin of contemporaneous breeds. In the 

study the analysis of paternally inherited Y 

chromosome markers combined with maternally 

inherited mitochondrial DNA and biparentally inherited 

autosomal microsatellite markers in both domestic dogs 

and their wild ancestor, the gray wolf. The results 

indicated that there was a sex bias in the origin of 

breeds, with fewer males than females contributing 

genetically, which clearly differed from the breeding 

patterns in wild gray wolf populations where both sexes 

had similar contributions. Moreover, a comparison of 

mitochondrial DNA and Y chromosome diversity in 

dog groups showed that paternal lineages were more 

differentiated among groups than maternal lineages. 

This results demonstrated a lower exchange of males 

than of females between breeds belonging to different 

groups, which illustrated how breed founders may have 

been chosen [16]. Björnerfeldt et al. realized an 

experiment to sequence the complete mitochondrial 

DNA genome in 14 dogs, six wolves, and three coyotes. 

They claimed that dogs had accumulated 

nonsynonymous changes in mitochondrial genes at a 

faster rate than wolves, leading to elevated levels of 

variation in their proteins. This result suggested that a 

major consequence of domestication in dogs was a 

general relaxation of selective constraint on their 

mitochondrial genome [17].  

 

Wayne and Ostrander revealed that newly 

developed genomic resources had expanded the 

understanding of canine evolutionary history and dog 

origins. They also suggested that the domestication 

involved genetic contributions from multiple 

populations of gray wolves probably through 

backcrossing. The advent of controlled breeding 

practices had segregated genetic variability into distinct 

dog breeds that possessed specific phenotypic traits. As 

a result genome-wide association and selective sweep 

scans allowed the discovery of genes underlying breed-

specific characteristics. The dog was finally emerging 

as a novel resource for studying the genetic basis of 

complex traits, including behaviour [18]. An 

experimental study was carried out to analyze the 

mitochondrial DNA (mtDNA) control region variation 

within and among breeds. In the study 125 domestic 

dogs containing 43 breeds, as well as one coyote and 

two wolves were sequenced. As a result 40 informative 

variable sites were identified that described 45 

haplotypes, 29 of which were observed only once [19]. 

 

Geyer et al. [20] carried out an analyze to 

investigate the nt230(del4) MDR1 mutation in White 

Swiss Shepherd dogs. The results showed that MDR1 

locus was located at 16.6 Mb, so two microsatellites 

were flanking each the MDR1 locus. This marker order 

was different from the genetic map applied by Neff et 

al. [21]. The results also revealed that among the 

analyzed White Swiss Shepherd dogs, one was 

homozygous for the MDR1(-) mutant allele, three were 

heterozygous, and three dogs exhibited the wild type 

MDR1(+) allele [20]. A study was materialized for 

Hardy-Weinberg Expectations in some canine breeds. 

In the study 109 single-nucleotide polymorphisms 

(SNPs) were genotyped from 13 genes in a cohort of 

894 dogs encompassing 33 breeds. Analysis of the 

entire cohort of dogs revealed a significant deviation 

away from HWE for all SNPs tested (P, 0.00001). In 

additional analysis of the cohort stratified by breed and 

subbreed indicated that the majority of the markers 

complied with HWE expectation. This suggested that 

canine case–control association studies could be valid if 

performed within defined breeds [22]. 

 

An analysis exerted to research phylogenomics 

of the domestic dog, dhole, fennec fox, gray fox, corsac 

fox, and red fox by using chromosome painting 

methods. The integrated map demonstrated an extensive 

conservation of whole chromosome arms across 

different canid species [23]. Parra et al. reported that 

compared histories with genetic relationships among 

five modern breeds of pointing dogs (English Setter, 

English Pointer, Epagneul Breton, Deutsch Drahthaar 

and German Shorthaired Pointer) were collected in 

Spain by using mitochondrial, autosomal and Y-

chromosome information. In the study 236 alleles in 

autosomal microsatellites, four Y-chromosome 

haplotypes and 18 mitochondrial haplotypes were 

identified. The modern English Setter, thought to have 

arisen from the Old Spanish Pointer, was the first breed 

to cluster independently when using autosomal markers 

and seemed to share a common maternal origin with the 

English Pointer and German Shorthaired Pointer. The 

result of analysis of mitochondrial DNA sequence 

showed the isolation of the Epagneul Breton, which had 

been formally documented, and showed Deutsch 

Drahthaar as the result of crossing the German 

Shorthaired Pointer with other breeds [24]. A Chinese 

research team succeeded a study to determine origin 

and phylogenetic analysis of Tibetan Mastiff 

additionally using 12 breeds of other dog breeds, grey 

wolves and coyotes as outgroups based on the mtDNA 

sequence. Tibetan Mastiff, domestic dog breeds, and 

grey wolves were clustered into a group and coyotes 

were clustered in a group separately. The research team 
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claimed that the approximate divergence time between 

Tibetan Mastiff and grey wolf was 58,000 years before 

the present, and the approximate divergence time 

between other domestic dogs and grey wolf was 42,000 

YBP. This indicated that the time of origin of the 

Tibetan Mastiff was earlier than that of the other 

domestic dogs [25]. 

 

A genomic architecture of segmental 

duplications and associated copy number variants study 

was carried out in domesticated dogs. In the study the 

first systematic and genome-wide analysis of segmental 

duplications and associated copy number variants were 

calculated in the modern domesticated dogs which 

exhibits considerable morphological, physiological, and 

behavioural variation. They also designed high-density 

tiling arrays spanning all predicted segmental 

duplications and performed aCGH in a panel of 17 

breeds and a gray wolf. As a result copy number 

variants covered 429 genes that were involved in a wide 

variety of biological processes such as olfaction, 

immunity, and gene regulation [26]. A study was 

realized for mutation in melanocortin gene in gray 

wolves. The observed result indicated that the 

melanistic K locus mutation in North American wolves 

derived from past hybridization with domestic dogs. 

Moreover it had risen to high frequency in forested 

habitats, and exhibits a molecular signature of positive 

selection. The same mutation also caused melanism in 

the coyote and Italian gray wolves. Hence this results 

proved that how traits selected in domesticated species 

could influence the morphologic diversity of their wild 

relatives [27]. 

 

Coat colour variation was investigated in a 

study because of being essential characteristics of 

domestic dog breeds. In the study genome-wide 

association studies executed more than 1000 dogs from 

80 domestic breeds to identify genes associated with 

canine fur phenotypes and distinct mutations in three 

genes, RSPO2, FGF5, and KRT71 (encoding R-

spondin–2, fibroblast growth factor–5, and keratin-71, 

respectively) were detected [28]. Pang et al. fished for 

582 bp of the control region by using 1.576 dogs and 40 

wolves and for 16.195 bp of mtDNA by using 169 dogs 

and 8 wolves from all over the World. After observed 

results the suggested that the dog had a single origin in 

southern China less than 16.300 years ago [29]. An 

experimental study was carried out in African village 

dogs by comparing some other dog breeds of the World. 

In the study 318 village dogs from 7 regions in Egypt, 

Uganda, and Namibia were researched by measuring 

genetic diversity >680 bp of the mitochondrial D-loop, 

300 SNPs, and 89 microsatellite markers. The team also 

analyzed breed dogs, including putatively African 

breeds (Afghan hounds, Basenjis, Pharaoh hounds, 

Rhodesian ridgebacks, and Salukis), Puerto Rican street 

dogs, and mixed breed dogs from the United States. 

Village dogs from most African regions appeared 

genetically distinct from non-native breed and mixed-

breed dogs, although some individuals clustered 

genetically with Puerto Rican dogs or United States 

breed mixes instead of with neighboring village dogs. 

The researchers emphasized that there was a similar 

mtDNA haplotype diversity in African and East Asian 

village dogs, therefore the hypothesis of an East Asian 

origin for dog domestication was suspicious [30]. 

 

In 2010 there were several researches about 

dog domestication and origin. The Insulin-like growth 

factor 1 (IGF1) small dog haplotype was studied 

derived from Middle Eastern grey wolves. The results 

suggested that grey wolf haplotypes from the Middle 

East had higher nucleotide diversity suggesting an 

origin there. Moreover PCA and phylogenetic analyses 

suggested a closer kinship of the small domestic dog 

IGF1 haplotype with those from Middle Eastern grey 

wolves. In accordance with past archeological studies, 

this molecular analysis was consistent with the early 

evolution of small size in dogs from the Middle East 

[31]. A study was conducted to research the IGF1 small 

dog haplotype in Middle Eastern grey wolves like study 

of Gray et al. [31]. The results suggested that 

comparisons between European dog breeds and village 

dogs or wolves would only capture variation and 

similarities relative to the European dog gene pool [32]. 

Again Klütsch and her team realized another 

experiment about dog-wolf hybridization in 

Scandinavia. The team analysed 582 bp of the mtDNA 

control region for 514 dogs of breeds earlier shown to 

harbour d1 and possibly related northern spitz breeds. 

The data demonstrated that subclade d1 originated in 

northern Scandinavia, at most 480–3000 years ago and 

through dog-wolf crossbreeding rather than a separate 

domestication event [33]. Domestic dog populations 

USA were investigated regarding geographic 

differences in mtDNA distribution in USA. According 

to observed results 91% of the variation was present 

within the regional dog populations. Based on those 

analyses, the significance of regional canine HV1 

haplotype distributions and frequencies revealed further 

the value of regional and mixed breed canine mtDNA in 

forensic investigations in the US [34].  

 

Akey et al. [35] realized an experiment for 

tracking footprints of artificial selection in the dog 

genome in 275 dogs from 10 breeds. The results proved 

a first-generation map of selection in the dog, illustrated 

how such maps could rapidly inform the genetic basis 

of canine phenotypic variation, and provided a 

framework for delineating the mechanistic basis of how 

artificial selection promotes rapid and pronounced 

phenotypic evolution. Boyko et al. implemented an 

analysis for a simple genetic architecture underlined 

morphological variation using 915 dogs from 80 

domestic breeds, 83 wild canids and 10 outbreed 

African shelter dogs. The results indicated that there 

was the efficacy of mapping multiple traits in the 

domestic dog using a database of genotyped individuals 
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and additionally highlight the important role human-

directed selection had played in altering the genetic 

architecture of key traits in this important species [36]. 

vonHoldt et al looked through genome-wide SNP and 

haplotype analyses related with a rich history 

underlying dog domestication. The research team 

revealed that Middle Eastern wolves were a critical 

source of genome diversity, although interbreeding with 

local wolf populations clearly occurred elsewhere in the 

early history of specific lineages. The evolution of 

modern dog breeds also seemed to have been an 

iterative process that drew on a limited genetic toolkit 

to create remarkable phenotypic diversity [37]. 

 

Recent Studies (2011-2014) 

Although dog and wolf lineages are difficult to 

separate in terms of nuclear genes, mitochondrial 

lineages are clearly distinguishable for the two species. 

A study revealed 12 dog and 4 wolf mtDNA control 

region haplotypes. The results demonstrated that none 

of the haplotypes were shared, confirming that mtDNA 

control region haplotypes could be used to discriminate 

between Croatian wolves and dogs, and to confirm the 

maternal ancestry of putative hybrids. The sequences of 

the two wolf-like animals clearly grouped into a dog 

cluster [38]. A PhD thesis was completed for the 

molecular ecology of Australian wild dogs named as. 

The thesis results found reinforce the variability in 

Australian wild dogs previously demonstrated by 

studies of diet and movements, and provided a novel 

and comprehensive overview of gene flow both among 

wild dogs and between dingoes and domestic dogs [39]. 

Also Oskarsson et al investigated Australian dogs 

regarding mtDNA by comparing Southeast Asian and 

Polynesian dogs. In the study haplotypes of A29, Arc1 

and Arc2 were searched and all three haplotypes were 

found in South China, Mainland Southeast Asia and 

Indonesia but absent in Taiwan and the Philippines. The 

results also indicated that the mtDNA diversity among 

dingoes was an introduction to Australia 4600–18 300 

years ago. These results asserted that Australian dingoes 

and Polynesian dogs originated from dogs introduced to 

Indonesia via Mainland Southeast Asia before the 

Neolithic, and not from Taiwan together with the 

Austronesian expansion [40].  

 

An experiment was carried out do fish the 

origin of the Tibetan Mastiff and species identification 

of Canis regarding on mitochondrial cytochrome c 

oxidase subunit I (COI) gene and COI barcoding. 

According to phylogenetic trees and networks studies 

domestic dogs had four maternal origins (A to D) and 

that the Tibetan Mastiff originated from Clade A. This 

result supported the theory of an East Asian origin of 

domestic dogs. In additionally clustering analysis and 

networking revealed the presence of a closer relative 

between the TibetanMastiff and the Old English 

sheepdog, Newfoundland, Rottweiler and Saint 

Bernard. This result demonstrated that many well-

known large breed dogs in the world, such as the Old 

English sheepdog, might have the same blood lineage 

as that of the Tibetan Mastiff [41]. Another Chinese 

research team conducted an analysis to investigate 

origins of domestic dog in southern east Asia supported 

by analysis of Y-chromosome DNA. They used 151 

dogs from various breeds, 12 wolves and 2 coyotes. The 

team found 28 haplotypes distributed in five 

haplogroups in which two other haplogroups were 

primarily restricted to East Asia. They claimed that 

Asia South of Yangtze was the principal, and possibly 

sole region of wolf domestication, that a large number 

of wolves were domesticated, and that subsequent dog–

wolf hybridisation contributed modestly to the dog gene 

pool [42]. 

 

Brown et al. [43] searched the phylogenetic 

distinctiveness of Middle Eastern and Southeast Asian 

village dogs regarding Y Chromosomes Illuminates 

Dog Origins. In the study 495 village dogs/dingoes 

from the Middle East and Southeast Asia, and 138 dogs 

from more than 35 modern breeds were used. 

According to observed results the importance of village 

dogs could be used to further elucidate origins and 

spread of the domestic dog. Ardalan et al. [44] 

examined the mtDNA among Southwest Asian dogs 

which contradicted independent domestication of wolf, 

but implied dog–wolf hybridization by using 582 dogs 

from southwest Asia. They compared to the results of 

582 dogs with 1.556 Old World and they suggested that 

97.4% of Southwest Asian dogs carried haplotypes 

belonging to a universal mtDNA gene pool, but that 

only a subset of this pool, five of the 10 principal 

haplogroups, was represented in Southwest Asia. 

 

In 2012 Ardalan et al. [45] realized another 

experiment for narrow genetic basis for the Australian 

dingo confirmed through analysis of paternal ancestry. 

The genetic evidence results demonstrated that a very 

restricted introduction of the first dingoes into 

Australia, possibly from New Guinea and moreover 

they were isolated feral dogs. Caprola and Savolainen 

[46] enforced an analysis for extensive phenotypic 

diversity among South Chinese dogs. The observed 

results submitted that the diverse morphologies of 

European dogs might have been formed from genetic 

“building blocks” still present in the dog population of 

rural southern China. 

 

Recently Pedersen et al. published a study as 

the effects of dog breed development on genetic 

diversity and the relative influences of performance and 

conformation breeding. They selected 8 dog breeds 

including Standard Poodle, Italian Greyhound, show 

and field English Setter, Red Setter, German 

Shorthaired and Wirehaired Pointers. According to 

results compared with their village dog relatives, all 

modern breed dogs exhibit reduced genetic diversity. 

Genetic diversity was even more reduced among breeds 

under selection for show/conformation [47]. Pertoldi et 

al. investigated Danish dog breeds including Danish 



 

 

 

 

Orhan Yilmaz.; Sch J Agric Vet Sci., Nov 2017; 4(11):491-497 

Available Online:  https://saspublishers.com/journal/sjavs/home    495 

 

Spitz, Danish-Swedish Farm Dog, Broholmer, Old 

Danish Pointing Dog, and Greenland Dog. The results 

interestingly demonstrated that the breed of Greenland 

Dog with a tenfold higher census population size 

compared to the other breeds had the lowest within-

breed genetic variation, emphasizing that census size 

was a poor predictor of genetic variation [48]. Sacks et 

al examnined an analysis by using Y chromosome of 

Dingoes and Southeast Asian Village dogs and created 

a theory for expansion of dogs from this region to the 

west and north. Sacks obviously accepted that the 

earliest archeological evidence of ancient dogs was 

discovered in Europe and the Middle East, some 5–7 

millennia before that from Southeast Asia. However 

mitochondrial DNA analyses suggested that most 

modern dogs originated from Southeast Asia. This case 

had fueled the controversial hypothesis that dog 

domestication originated in this region despite the lack 

of supporting archeological evidence. The research 

team proposed and investigated with Y chromosomes 

an alternative hypothesis for the proximate origins of 

dogs from Southeast Asia. The hypothesis was that a 

massive Neolithic expansion of dogs from this region 

happened and they largely replaced more primitive dogs 

to the west and north. The observed data suggested that 

the Dingoes exhibited a unique haplogroup 

characterized by a single distinguishing SNP mutation 

and 14 STR haplotypes. In additional the age of the 

European haplogroup was estimated to be only 1.7 

times older than that of the dingo population, 

suggesting an origin during the Neolithic rather than the 

Paleolithic as predicted by the Southeast Asian origins 

hypothesis. As a consequnce they hypothesized that 

isolation of Neolithic dogs from wolves in Southeast 

Asia was a key step accelerating their phenotypic 

transformation, enhancing their value in trade and as 

cargo, and enabling them to rapidly expanded and 

replaced more primitive dogs to the West. They also 

claimed that dingoes could have arrived in Australia 

directly from Taiwan, independently of later dispersals 

of dogs through Thailand to Island Southeast Asia [49]. 

 

CONCLUSİON 

What was the purpose of the domestication? 

Food, hunting, guarding or companionship? How many 

times the domestication happened? One time or 

multiple times? Where the domestication happened? In 

China, Europe, Eurasia, or Middle East? When the 

domestication happened? 12.000 or 500.000 years ago? 

Despite many theories there was a general indisputable 

opinion of the origin of the domestic dog that they were 

all descendants of the wolf, in spite of the huge 

variation in size and shape for the lashings of dog 

breeds. At last it can be concluded that there are still 

many challenges about processes of dog domestication. 
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