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Thesis Abstract

Mitochondrial DNA (mtDNA) has been used extensively in the past few decades to
investigate the phylogeny and phylogeography of domesticates but numerous episodes of
homogenisation between populations caused by human agency have no doubt obscured past
genetic signals. This research statistically tests for mtDNA genetic structure and variation
within modern dog, ancient dog and modern chicken populations on a global scale using
Wright's F-statistics and analysis of molecular variance (AMOVA). It also investigates the
potential of the tramp ant Tapinoma melanocephalum (ghost ant) to be used as a new proxy
for human dispersals in Oceania. Based on extensive datasets combining primary analyses
and secondary sources, the statistical analyses reveal differing results according to species. A
distinct lack of maternal genetic structure and variation between global populations of
modern indigenous dogs is observed. The analyses conducted on 88 ancient dog specimens
dating prior to the 15th century, however, reveal mtDNA structure and variation between
continents. Thus, it is concluded that the genetic homogenisation observed within modern
dogs but absent in ancient populations most likely results from the European colonial
expansion and the development of transoceanic travel. In contrast, modern maternal genetic
structure was observed between chicken populations from across the world, and allowed for
hypotheses to be formulated regarding the early dispersals of chickens. These studies support
the fact that mtDNA fragments from modern dog populations cannot reliably infer their
origin and early dispersals while analyses conducted on mtDNA fragments of modern
chicken populations allow for the investigation of the origin and past migrations of chickens.
Looking at the ghost ant which has been widely but unintentionally dispersed, its
phylogenetic and phylogeographic analyses reveal two potential introductions of this tramp
species into Oceania. While the timing of their introduction cannot yet be deciphered due to
the lack of working samples, the correlation between the results and historical records infer
potential trading routes, revealing Tapinoma melanocephalum as a potential proxy to trace

past human migrations.
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I. Introduction
1.1 Scope of the Thesis

This thesis by publication investigates the power of maternal genetic data in inferring the
origins and early history of dogs (Canis familiaris) and chickens (Gallus gallus
domesticus). It constitutes of three primary aims:
e to statistically test for mitochondrial DNA (mtDNA) variation and genetic
structure in modern dog and chicken populations from across the world,
e to evaluate the impact human movements and trade have had on their
mitochondrial genetic diversities and,
e to appraise the extent to which their modern maternal genetic data can be used to
infer early dispersals.
Using Wright's F-statistics and analysis of molecular variance (AMOVA), | present a
qualitative assessment based on data from the primary analyses of 311 samples (modern
dogs, n=79; ancient dogs, n=112; modern chickens n=120) supplemented with additional
samples compiled from the literature. The total datasets under study amount to 2,587
modern dogs, 167 ancient dogs and 4,199 chickens. Moreover, given dogs and chickens
have been actively dispersed worldwide by human societies, | here test the use of an
invasive ant species Tapinoma melanocephalum (the ghost ant) as a proxy for human

migrations based on 206 newly collected samples from across Oceania.

In the past few decades, the development of sequencing technologies and methods of
phylogenetic analyses have led to an expansion in genetic research centred on animal
domestication. The strong focus on this research topic is unsurprising: domestication has
played a fundamental role in the demographic expansion and development of human
societies. From six million people prior to the advance of agriculture and farming, the
global human population has now reached seven billion (1). This mutual relationship
between animals and humans was and remains quite unique if only for the sustained role
of humans in the propagation and care of their domesticates (2). Animals such as cattle,
pigs, chickens, dogs and cats not only presented secure resources, but also filled
particular roles including beasts of burden, hunters and companions. This was no doubt
crucial to the establishment of human societies in new, more challenging environments
and led to the introductions of domesticates in regions beyond their progenitors' natural
range (2). The investigation of domestication processes therefore not only provides us
with a more refined understanding of the origins of domesticates and their early history, it

also allows for a better conception of the origins of early modern human societies.
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Numerous methods have been employed within the field of archaeology to identify
domesticates. The presence of specific morphological markers associated with the
transition of a species from a wild state to a domestic one has been largely documented
and applied throughout zooarchaeological studies. These characteristic features include
changes in facial structure such as a shortening of the snout leading to a reduction in the
number of teeth and their size as well as their placement within the mouth. A general
decrease in body size and a shift in proportions, most often observed within the shape of
the head resulting in a reduced brain size contribute to these morphological markers.
Finally, a change in the size and shape of horns and a loss of sexual dimorphism can also
be observed (3,4). The dog presents a good illustration of these characteristic features: it
possesses a juvenilisation of the skull displayed through a shorter face, a steeper forehead,

wider cranial dimensions, tooth crowning and a reduction in tooth size (2).

Other more indirect markers have been identified as evidence for animal domestication.
Specific pathologies such as the deformation of extremities in cattle can infer the
presence of draught animals (5). Herd demographics, including mortality profiles and sex
ratios, can be used to a certain extent as indicators of the sustainment of a herd for its
products by human management. The presence of a particular domesticated species
outside its wild progenitor's natural range no doubt highlights movement via human
agency. Finally, other indirect markers include associated landscape changes and the
presence of artefacts and mural depictions linked to animal husbandry (2,4)

In terms of genetic studies, the examination of haplotypes (DNA sequences each defined
by a combination of variable sites) as evolutionary units allows for the investigation of
ancestral relationships and consequently understanding the evolutionary ancestry of
domesticates (6). The combination of haplotype variation with other types of data
including geography, morphology and ecology brings us to the field of phylogeography
where the past of a species is inferred from phylogenetically-related sequence variants

based on their modern distributions (6).

The use of phylogenetic and phylogeographic approaches to understanding domestication
based on mtDNA fragments (see 'DNA' section below) was already in place by the late
1980s/early 1990s (7). Loftus et al. (8) used mitochondrial DNA fragments to investigate
whether or not Bos indicus and Bos taurus derived from the same domestication episode
around 8,000 - 10,000 years BP as was then widely believed. In the same year, Stanley et
al. (9) reported the first molecular evolutionary analysis conducted on the family

Camelidae based on the sequencing of a fragment from the cytochrome b gene (9). Vila
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et al.'s 1997 mitochondrial genetic analysis on the origin and domestication of the dog
(20) in particular, had quite an impact on highlighting the potential of genetic studies in
providing additional details on domestication where conventional zooarchaeological
techniques failed (11). Since then, the number of genetic studies conducted on numerous

domesticates has increased immensely.

A majority of the research conducted on modern populations, however, has been faced
with a temporal issue and has not been able to infer the genetic signatures present during
the initial steps of domestications or early dispersals. Firstly, the cohabitation of
domesticates with their wild progenitors within the latter's natural range would have led
to long-term gene flow between and within these wild and domestic animals. Such
introgressive hybridisation between domesticates and wild populations has been observed
for several species, including Vietnamese chickens (12), Hungarian cats (13) and honey
bees (14).

Secondly, agricultural societies usually dispersed from centres of domestication with their
animals. The introduction of domesticates on islands by maritime traders in the 17th
century quite clearly demonstrate these animals provided a certain security when moving
to a potentially more challenging environment. Due to the uncertain nature of their long
maritime journeys to the East Indies, European traders would establish way-stations along
the way (usually islands), and would release domesticates including pigs, goats, cattle and
chickens to ensure secure resources of food for later journeys (15). This led to the
introduction of domesticates into regions beyond their natural habitat. In the absence of
wild progenitor and other newly-introduced individuals, genetic isolation would have

ensued leading to the development of genetic signature specific to geographical locales.

However, the numerous migrations, trades and exchanges occurring throughout history
have no doubt played an important part in blurring ancient and region-specific genetic
signatures. This has been particularly accentuated since the development of transoceanic
travel in the late 15th century. As a consequence, the ability to infer past dispersals and
domestication centres from genetic data has been reduced. The admixture between
ancient and introduced populations, or the replacement of ancient populations with
newly-introduced ones, has been documented in the Americas for a number of species.
For instance, following the 1532 Spanish Conquest, the population of llamas and alpacas
in South America was reduced by about 90% (9). A study of ancient skin and fibre
samples from El Yaral in Peru dating prior to the colonial conquest revealed that five of

the six llamas sampled belonged to an extinct fine fibre breed (16). Another example
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regards New World dogs. Genetic analyses conducted on village/street dogs in America
have revealed an almost complete genetic replacement of these dogs by European dogs,
although a few small isolated populations were found to retain high proportions of
indigenous ancestry (17,18). Hybridisation between indigenous populations and newly-
introduced ones continues today. For instance, Chinese chickens are commonly bred with

commercial breeds originating from America and Europe (19).

Finally, the past two centuries have seen an intensification of selective breeding among
many domesticates that was first initiated in the 18th century. The horse was the first
animal to undergo selective breeding. By the mid-1750's, other domestic livestock
followed and the Victorian dog fancy soon came into full bloom by the mid-19th century
with the first formal dog show held in 1859 in Newcastle, England (20). Originally, the
creation of the first 'breeds' as we know them today did not rely on the purity of descent
or length of lineage. Rather, the aesthetics and qualities of the individual animals sufficed
and were deemed of primary concern. The question of pedigree, however, soon increased
in importance particularly when it came to enhancing one's breeding stock (20).Two
hundred years of intense selective pressures (physical and behavioural) would have had
an impact on the genetic structure and diversity of these domesticates.

The dog presents an interesting case study. Widespread by human societies, it has been
selected throughout time for specific behavioural and physical traits. The Victorian dog
fancy, in particular, has led to the emergence of the majority of the breeds observed
today. Furthermore, the relationship between man and dog is unlike that of any other
domesticate. While a majority of studies attempting to decipher dog origin have relied on
modern populations, few have made a distinction between breeds and village dogs.
Boyko et al. (21,22) observed that indigenous village dogs have not been subjected to
intense selection pressure, nor do they tend to be commonly transported throughout the
world as pets. Consequently, these native populations may have retained some ancient
genetic signature that could shed light on their domestication. However, no worldwide
statistical analysis has yet been undertaken on the mtDNA genetic structure and the

variation of geographically distinct populations.

What makes this specific part of the research particularly appealing to me is the direct
experience with my own dog. Rescued from a litter in our local horse-riding club in the
suburbs of Ipoh, Malaysia, it presented all the characteristics of a stray dog: floppy ears,
short coat, curly tail. It did not resemble any breeds we knew of. At the time, I did not pay

particular attention to the matter, but it was Boyko et al.'s study (21,22) that made me
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realise that this dog's ancestors would have possessed a genetic signature that was unigque
to the native population of the Malay Peninsula. Was this genetic signature still inscribed
in its DNA? Could all indigenous dogs really have retained some hints of their ancestral
region-specific genetic signature? As my family and | moved back to France, we took our
dog with us. It now resides thousands of miles away from its homeland. This brought a
second thought into my mind: by taking this dog to France, had we not taken the first step
towards introducing a new genetic signature within the French dog population? A single
dog would not necessarily have made much difference, but human movements through
time have been numerous and the close association of dogs to humans meant my dog was
certainly not the first to have travelled long distance and being introduced to a different
gene pool. Therefore, it seemed to me essential to conduct a statistical analysis on the
maternal genetic structure of and variation on indigenous dog populations worldwide, and
see whether they did retain region-specific signatures, or whether human movements

have had a much more powerful impact than previously thought.

The comparison with another domesticate was deemed essential not only to properly
compare the results with dogs, but also see how human movements and trade may have
impacted domesticates in different ways and why. Chickens provided the best
opportunity. Although they may not have a similar status of ‘companionship' as that of
dogs, their roles in the development of societies is comparable. Domesticated much later
than dogs, chickens have nevertheless been spread throughout the world on a similar
scale and have provided human societies with, among others, food and sources of
entertainment. Moreover, numerous previous studies have investigated the maternal
genetic diversity of chicken populations within countries, but such an analysis has never

been undertaken on a worldwide scale.

Finally, considering that domesticates have been intentionally moved around the world,
traded, exchanged and selectively bred for particular characteristics, the investigation of
human migrations through non-intentionally introduced invasive species was the next
logical step. Ghost ants (Tapinoma melanocephalum) are particularly closely associated
with humans. They live in disturbed habitats and have been known to travel in cargos or
suitcases with humans as transport vectors. Considering the impact human movements
most probably had on the genetic signatures of domesticates, it seemed essential to test if

other more ‘unique’ proxies could be used to infer early human dispersals.



1.2 DNA

First discovered in the 1860s by Friedrich Miescher, DNA, or deoxyribose nucleic acid,
was not properly understood until nearly a century later when Alfred Hershey and Martha
Chase demonstrated that this molecule carried hereditary genetic information essential to
the development, structure and function of an organism (23,24). Its chemical and physical
structures were revealed in 1953 by James Watson and Francis Crick (25): the DNA
molecule comprises two chains forming a double-helix held together by nucleotides.
These nucleotides consist of a base, a sugar (deoxyribose) and a phosphate linked
together to form the basic structural unit of DNA (23,25). There are a total of four bases:
the purine bases comprising adenine (A) and guanine (G) and the pyrimidine bases
consisting thymine (T) and cytosine (C). Each base (from one strand) pairs with a

complementary base from the opposite strand following the model A-T and C-G.

1.2.1 Mitochondrial DNA

While a majority of our DNA is found within chromosomes in the nucleus of cells, a
small portion can be found within organelles called mitochondria present in multiple
copies in the cytoplasm of virtually every cell. The mitochodrion is an important
organelle for the smooth functioning of cells as it represents the latter's principal source
of energy. Mitochondrial DNA is a small molecule with a circular structure found in
multiple copies within mitochondria. It is involved in respiration, and codes for proteins
and RNAs essential for the function of the mitochondrion (26). Even though it is of a
relatively small size compared to the nuclear genome (an average of 16,000 base pairs for
the mitochondrial genome versus billions of base pairs for the nuclear genome), the
mitochondrial genome (and the control region in particular) has often been used by
population geneticists and molecular systematicists for phylogenetic and phylogeographic
studies (11,27).

Mitochondrial DNA s relatively easy to amplify due to its multiple copies within each
cell; for every one copy of the nuclear genome, there are thousands of copies of the
mitochondrial DNA genome. Indeed, each cell encompasses between 1,000 to 10,000
mitochondria (depending on the type of cell) and 2 to 10 mtDNA molecules can be found
within each mitochondrion. The number of mtDNA molecules in a cell therefore ranges
between 2,000 and 100,000 (26). This is an appealing prospect when dealing with very
small amounts of DNA or ancient samples. For instance, mtDNA has proved useful in

forensic analyses where a single dog hair from a crime scene has been analysed (26,28).
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More recently, a study successfully amplified the full mitochondrial genome of several

archaeological canids, some dating as far back as 36,000 years BP (29).

Mitochondrial DNA also possesses a maternal mode of inheritance. It is passed down
from mother to offspring through the cytoplasm of the oocyte (egg). The head of the
sperm which fuses with the oocyte to deliver nuclear DNA from the paternal side does
not possess any mitochondria. Therefore, the father does not contribute towards the
embryo's mitochondrial DNA. There has been some speculation over this fact, but so far,
no examples within vertebrate pedigrees have revealed paternal inheritance (20,26).
Finally, mitochondrial DNA does not recombine and all changes occurring within a

mitochondrial DNA genome sequence are thus the results of mutations (11).

1.2.2 The Control Region

A majority of the mitochondrial DNA codes for proteins and RNAs. These are crucial to
the functioning of the mitochondrion. Among its 16,000 base pairs, however, is a major
non-coding region called the Control Region (CR) or Displacement loop (D-loop) located
between the genes coding for tRNA-proline and tRNA-phenylalanine. This region varies
in length depending on the organism. For instance, the control region in humans consists
of 1,122 base pairs (30) while those of the chicken and the dog consist of 1,227 base pairs
and 1,270 base pairs respectively (31,32).

Due to this region not coding for any proteins and not being part of the
transcription/translation process, mutations occurring within the control region do not
affect (positively or negatively) the functioning of the organism. Consequently, and
unlike other parts of the genome, these mutations are not quickly selected out but rather
accumulate quickly over time. This accentuated evolution rate allows for large sequence
divergence between species as well as between individuals. This provides the perfect tool
for geneticists as it allows for the differentiation of individuals within the same species
and allows us to understand the demographic history of a species based on sequences
(12).



1.2.3 Limitations to DNA studies

Although genetic analyses have been used extensively throughout the past few decades,
there are clear limitations to the technique that need to be taken into account. The
following issues only represent some of the major problems faced by geneticists when

dealing with modern and archaeological remains.

The first issue faced in all research is the question of post-mortem DNA decay and the
preservation of the remaining DNA. While this does not usually poses an issue with
modern samples, ancient material is much more problematic. At the death of an organism,
its DNA is usually degraded by endogenous nucleases (33). Should conditions be
favourable, such as rapid desiccation, low temperatures or high salt concentrations, the
nucleases will either be destroyed or become inactive. That is not to say the DNA will be
preserved indefinitely as slower processes such as oxidation and background radiation
will continue the degradation process. In addition, destabilisation and breaks in the
molecule may follow as a result of deamination, depurination and other hydrolytic
processes (33). This post-mortem decay affects the rate of success of DNA retrieval from

ancient remains.

Contamination is another major issue. Ancient samples, in particular, are more prone to it
due to the small amount of indigenous DNA they contain. For instance, a few studies
have claimed a Polynesian introduction of the chicken in South America prior to the
arrival of Europeans based on genetic analysis conducted on an ancient chicken bone
from the El Arenal-1 site in Chile (34). It was recently shown that the observed
conclusions resulted most likely from contamination (35). Cooper and Poinar (36) among
others, have specified several measures of precaution that need to be carefully followed
for the amplification of authentic DNA. Although some of their authenticity criteria may
only be applied to specific types of analysis, appropriate laboratory facilities and work
area, blank controls, independent replication and cloning of amplification products

remain essential and should not be discarded (36,37).

Another issue regards the archaeological record. While ancient DNA is essential to
providing a direct window into the past, it relies primarily on the findings of ancient
remains as well as the attributed date based on the archaeological data. Some regions
have been more focused upon in terms of archaeological investigations than others. This
has already led to a certain bias in the recovery of faunal remains. Furthermore, because

DNA analysis requires the sampling and destruction of parts of the recovered faunal
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remains, zooarchaeologists and museum curators may be reluctant to provide the samples

for genetic studies.

1.3 Using statistics to investigate genetic differentiation

1.3.1 Wright's F-statistics

When a population is divided into subpopulations, its level of heterozygosity decreases.
In particular, this reduction caused by population subdivision is closely related to the
decrease in heterozygosity resulting from inbreeding caused by mating between relatives.
In order to quantify this decline in heterozygosity, Wright developed the ‘fixation index,
of which the genetic symbol is F. This fixation index describes the decrease in
heterozygosity statistically expected with random mating at any one level of a population
hierarchy (see below) relative to another more inclusive one (38). This is a particularly
useful index of genetic differentiation as it 'allows for an objective comparison of the
overall effect of population structure among different organisms without getting into

details of allele frequencies, observed levels of heterozygosity and so forth' ((38):281).

There are generally three levels of population hierarchy that may be compared: total
population (T), regional groupings (R), and subpopulations (S). These hierarchical F-
statistics represent fixation indices which only differ by their reference populations (38):
(Note that for the following definitions, 'total population' represents all individuals
regardless of population subdivision).

e Fsr represents the proportionate reduction in heterozygosity of the

subpopulations (S) relative to the regional groupings (R) (38):

_ Hp-Hs
SRE

with Hg representing the average heterozygosity assuming the Hardy-Weinberg
expectation among organisms within region
and Hs representing the average heterozygosity assuming the Hardy-Weinber

expectation among organisms within random mating subpopulations



Frr represents the proportionate reduction in heterozygosity of the regional

groupings (R) relative to the total population (T) (38):

_ Hr-Hg
RT — HT

with Hg representing the average heterozygosity assuming the Hardy-Weinberg
expectation among organisms within region
and Hr representing the average heterozygosity assuming the Hardy-Weinber

expectation among organisms within the total population

Fst  represents the proportionate reduction in heterozygosity of the
subpopulations (S) relative to the total population (T). It compares the least

exclusive level to the most inclusive level of the population hierarchy (38):

with Hg representing the average heterozygosity assuming the Hardy-Weinberg
expectation among organisms within region
and Hr representing the average heterozygosity assuming the Hardy-Weinber

expectation among organisms within the total population

Fst has usually been considered the most informative statistic for the examination of the

overall level of genetic divergence among subpopulations (38). It has a theoretical

minimum of 0 (which indicates no genetic divergence) and a theoretical maximum of 1

(although the observed maximum is usually much smaller) (38). Because Fsr relies

primarily on the sample set, it is difficult to conduct comparisons between studies on the

same species, let alone on different species (Mwacharo, J. 2013. pers. comm.). When

conducting a study, it is thus important to take into account the different Fsr values

obtained within this study as opposed to direct comparison with other studies undertaken

on different datasets. Wright (39) has however provided qualitative guidelines for the

interpretation of this fixation index (38,39):

An Fgr value ranging from 0 to 0.05 is considered as an indication of little
genetic differentiation

An Fsr value ranging from 0.05 to 0.15 indicates moderate genetic differentiation
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e An Fgr value ranging from 0.15 to 0.25 shows moderately great genetic
differentiation

e An Fqr value greater than 0.25 is indicative of very great genetic differentiation

However, as noted by Wright, 'differentiation is by no means negligible if F is as small as
0.05 or even less' ((39):85). This re-enforces the comparison within the study as opposed

to between studies.

In 1969, Cockerham (40) developed the analysis of variance framework (ANOVA)
within which he demonstrated that the total variance of gene frequencies could be
partitioned into variance components linked with various subdivision levels (40,41). He
showed that this new framework preserved Wright's definition of F-statistics in terms of
the correlation of gene frequencies. Although these variance components and F-statistics
differed, they also represented an equivalent parameterization of the correlations of genes
(41). A conventional ANOVA therefore allowed for the comparison of average gene

frequencies among populations (41).

1.3.2 Analysis of Molecular Variance (AMOVA)

Molecular data not only reveals the frequency of molecular markers, it also holds other
types of information, such as the amount of mutational differences between alleles (41).
An AMOVA can be considered analogous to an ANOVA but it allows for the inclusion
of such information, analysing the mutations between molecular sequences as opposed to
assuming Mendelian gene frequencies. This hierarchical analysis partitions the total
variance into covariance components based on the differences observed at the various
levels of population hierarchy (among regional groups, among subpopulations within
regional groups and within the total population) (42). Consequently, 'AMOVA is a
hierarchical analysis analogous to ANOVA in which the correlations among genotype
distances at various hierarchical levels are used as F-statistics analogues, designated as ¢-
statistics' ((42):2092).
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Similarly to Wright F-statistics, the three levels of population hierarchy which can be
compared are (Vilal999):

e s represents the correlation of random genotypes within subpopulations (S)
relative to the total population (T). It is analogous to Wright's Fsr and represents
the proportion of genetic variation among subpopulations within the total

population (42).

e (¢t is the correlation of random genotypes within a regional grouping (C) relative
to the total population (T). This measures the proportion of genetic variation

among regional groupings within the total population (42).

e (¢sc represents the correlation of random genotypes within subpopulations (S)
relative to the regional groupings (C). It allows for a measure of the proportion of

genetic variation among populations within a region (42).

The significance of these ¢-statistics is determined by random permutation of sequences
among populations (42). Moreover, AMOVA takes into account sample size but small
sample size within subpopulations should be avoided to prevent introducing a bias. It is
generally preferable that the number of samples within each subpopulation exceeds 25

(Mwacharo, 2013 pers.comm.).

The computation of a Minimum Spanning Tree and a Minimum Spanning Network
among haplotypes can also be performed as part of the AMOVA. The information on the
amount of mutational differences in allelic content between haplotypes is entered as a
matrix of Euclidean squared distances used for the AMOVA calculations. This
computation can be undertaken using several methods; in the following analyses, the
distance matrices will be calculated based on pairwise differences. The Minimum
Spanning Tree and Minimum Spanning Network are then computed from these distance
matrices calculated between all pairs of haplotypes (43).

1.4 Structure of the thesis

This thesis was undertaken using the ‘paper approach': each chapter represents a separate
manuscript with the exception of Chapters | (Introduction) and VI (Conclusion). It
follows the style imposed by the journal PNAS (Proceedings of the National Academy of

Sciences). A brief description of the contents of each chapter follows below:

1-12



Chapter 1l aims to statistically test modern maternal genetic structure and
variation between eight indigenous dog populations originating from
geographically distinct regions. It also tests for genetic variation between breeds
and non-breeds. These analyses allow for an evaluation of the impact recent
human movements have had on the mitochondrial DNA genetic structure of dogs,
and assess whether mitochondrial DNA analyses conducted on modern dogs can

infer this domesticate's origin and past history.

Chapter 111 uses ancient dog samples collected from three geographic regions in
order to statistically assess past mitochondrial DNA structure and variation
between these geographically distinct populations. A comparison with the
modern results obtained in chapter Il provides a timeframe within which the
homogenisation of dog lineages observed in the modern data (chapter Il) may

have taken place.

Chapter IV focuses on modern chicken populations indigenous to eight distinct
regions as well as samples from commercial breeds (mainly layers, broilers and
sire lines). The aim of the paper is to statistically test for mitochondrial DNA
structure and variation between these populations. The results are interpreted in
light of archaeological and historical data with early pathways for the dispersals
of chickens out of Asia suggested.

Chapter V investigates the potential of the tramp ant Tapinoma melanocephalum
as a proxy for past human dispersals in Oceania considering its unintentional
distribution by human societies. This constitutes the first phylogenetic and
phylogeographic study conducted on this species. Results are interpreted using
historical documents and records of the first sightings of this ant within the

sampled area.

In addition to these six chapters, a manuscript published in PNAS can be found within the
thesis' supplementary data (Supplementary Appendix 1). The paper investigates the
dispersal of chickens in Oceania based on ancient and modern mitochondrial DNA and
provides evidence to refute the hypothesis that chickens were introduced in South
America by early Polynesians. My collaborative work on this research consisted of the

extraction, amplification and sequencing of 63% (107 samples) of the modern chicken
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samples as well as the identification of the 'ancient Polynesian' genetic signature, showing
that isolated chicken populations within Island Southeast Asia and Oceania retained an

ancestral genetic signature.
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I1. Evaluating the reliability of modern mitochondrial DNA
of domestic dogs in retracing dog domestication and past
history

II.1 Abstract

Although dogs were the first animals to be domesticated, questions surrounding their
domestication including the timing(s) and location(s) remain unanswered. Genetic studies
have attempted to elucidate such questions based on fragments of the mitochondrial DNA
control region (mtDNA CR) from both modern breeds and village dogs but have been unable
to agree on a domestication origin. One issue with a majority of these previous studies is the
lack of statistical support for the various measures of diversity used. East Asia South of the
Yangtze River has been suggested as a potential domestication centre based on a higher
genetic diversity while similar levels of genetic diversity have been found in African village
dogs. To test statistically the mitochondrial DNA variation between modern dogs across the
Old World, I conducted some analyses of molecular variance (AMOVA) on 1,277 non-breed
dogs from six geographically distinct populations based on a 582bp fragment of the mtDNA
CR. These included 79 samples analysed specifically for this study. To include modern
American populations, I conducted additional AMOVAs on a shorter fragment (304bp) of
the mtDNA CR which encompassed 1,983 non-breed dogs. I also tested for mtDNA
variation between breeds and non-breeds using the same two fragments. These AMOVAs
were conducted on a dataset of 1,846 breed and non-breed dogs for the 582bp fragment and
2,587 breed and non-breed dogs for the 304bp fragment. My results demonstrate low to non-
existent maternal genetic variation between non-breed dog populations across the world,
highlighting a relatively homogenous gene pool. Human migrations have been constant
throughout time but the translocation of animals including dogs over great distances has
particularly increased since the advent of transoceanic travel in the late 15" century. The
lack of mtDNA genetic structure observed today is a probable result of these numerous
episodes of homogenisation between previously independent populations. In addition, no
mtDNA variation has been found between breeds and non-breeds, suggesting a lack of

genetic structure already present by the time most modern breed were created.
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11.2 Introduction

For over 12,000 years, the domestic dog (Canis familiaris) has played an integral part in
various aspects of our society. First used as a mean for obtaining food, its roles developed
with the emergence of agriculture and soon came to include flock protection and pest
control. Today, dogs not only fulfil their traditional tasks and that of companions, they also
act as important protagonists in national security and biomedical sciences (1). With such an
encompassing role in people’s lives and history, speculations on the dog’s origin and
domestication process have provided the grounds for debate from before Darwinian times.
The observed rich phenotypic diversity led Darwin to speculate that dogs originated from at
least two canine species: the wolf (Canis lupus) and the golden jackal (Canis aureus) (2).
Genetic analyses have now confirmed this domesticate descends from the gray wolf (Canis

lupus) (3), yet the conditions surrounding dog domestication remain unclear.

The oldest canid remains positively identified as early domesticated dogs have been
uncovered throughout the Old World in Europe, the Levant, Iraq, Northern China and the
Russian Far East. Some of these specimens date as far back as 16,000 years BP, pre-dating
the first settled agricultural societies (4). However, key morphological features identified and
used by zooarchaeologists to differentiate between this domesticate and their wild ancestors
were not fixed during the initial phases of domestication (4). This renders the identification
of early dogs problematic. Furthermore, the discovery of early canid remains largely depends
on the location and number of archaeological investigations. Consequently, defining the
number of geographical origins and timing of dog domestication from the archaeological

record alone is difficult.

Pioneer studies in dog genetics based their initial analyses on fragments of the non-coding
dog mitochondrial DNA control region (mtDNA CR). Mitochondrial DNA comprises of
non-coding regions with a high rate of polymorphism caused by previous mutation events,
resulting in an evolution rate five to ten times greater than that of the nuclear genome. It also
possesses a maternal mode of inheritance. All of these attributes make mitochondrial DNA a
valuable marker for the study of population genetics and phylogenetic research (5, 6). The
initial studies in dog genetics demonstrated backcrossing events between wolves and dogs
shortly after domestication and indicated the presence of four mtDNA lineages (clades) (3,
7). This observation was refined by Savolainen et al/. who found two additional clades
(although one was defined by a single individual) (8), consequently hypothesising that dogs
descended from a minimum of five female wolf lines. As over 95% of all studied individuals

fell into three universally represented clades (A, B and C) with similar frequencies, it was
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assumed that Eurasian dogs shared a common origin from a single gene pool (8) with

regional differences caused by founder effects during dog migrations or mutations (9).

A larger genetic variation observed in East Asia led Savolainen et al.(8) to speculate a single
domestication event within this region: East Asia possessed a higher number of haplotypes
(when corrected for sample size, there were 20.2 haplotypes for 51 East Asian dogs
compared to 16 haplotypes for 51 Southwest Asian dogs) and a higher proportion of unique
haplotypes. This theory was also supported by morphological data based on characteristic
jaw features common to dogs and some Chinese wolves (10). Pang et al. (11) followed on
from these conclusions and conducted a comprehensive mtDNA survey on over 1,500 dogs
from major dog populations across the Old World, with a particular emphasis on East Asian
samples. The findings confirmed clades A, B and C as dominant clades worldwide, and
demonstrated that Asia South of the Yangtze River possessed a distinct maximum for every
measure of diversity undertaken in the study. This included the number of haplotypes
(adjusted for sample size) and the number of unique haplotypes. Furthermore, the frequency
of universal haplotypes was found to be at its lowest in the same region. With Asia South of
the Yangtze River encompassing the full range of genetic diversity observed in the study, the

results supported a single domestication event within the region (11).

African village dogs were however shown to exhibit a similar level of mtDNA control region
diversity to that of the East Asian dogs sampled by Savolainen ef al. (12). Boyko et al. did
not suggest Africa as a possible origin for dog domestication but rather highlighted the fact
that high levels of genetic diversity found in East Asia may be a result of sampling bias (12).
Indeed, high levels of mtDNA diversity have been previously demonstrated in village dogs
(13), and Savolainen et al.’s data (12) included not only numerous East Asian village dogs
but also other regions comprising primarily of breeds. Pang et al. (11) addressed this
observation with a direct comparison of haplotype frequencies, showing that the smaller
South Chinese dataset contained 73% more haplotypes than Boyko’s African dataset, and
that no adequate compensation for the difference in sample size between the two regions had

been taken into account when making the claim (11).

Since the publication of the two research papers in 2009 by Boyko ef al. (12) and Pang et al.
(11), other studies have joined in the debate, testing the genetic diversity among village dog
populations throughout various regions by means of haplotype frequencies, universal
haplotypes and haplotypes unique to specific regions (14, 15). However, the level of mtDNA
diversity between geographically defined regions has never been statistically tested, nor have

the direct frequency comparisons ever been given statistical significance. Assessing genetic
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variation between regional groups has been undertaken for numerous species through
Wright’s F-statistics and particularly by analyses of molecular variance (AMOVA) (16, 17).
This statistical technique is a hierarchical analysis of variance which partitions the total
variance into covariance components based on genotype distances among groups, among
sub-populations within groups and within populations. Designated as ¢-statistics, these are
analogous to Wright’s F-statistics but take into account information not only based on allele

frequencies, but also the amount of mutational differences between alleles (17-19).

Figure 1: Village dog from the Santa Cruz Islands sampled for
this study. Its phenotype is characteristic of village dogs with its
floppy ears and curly tail. Some village dogs are also piebald (23).

In addition to the lack of statistical tests, some of the main published research conducted on
dog mtDNA diversity, including those of Savolainen et al. (8) and Pang et al. (11), make no
distinction between breeds and non-breeds. These two categories are however clearly distinct
in terms of history, ecology and genetics. Since the emergence of the ‘Victorian dog fancy’
200 years ago, breeds have undergone and continue to follow intense artificial selection and
close control of their breeding in order to ensure pedigrees of qualities. A breed can be
defined as a ‘type of dog that differs from all others in some way, has a separate history and
breed name and has been breeding true for a number of generations’ (20). Maintaining the
quality of breeds led to the necessity of establishing breed clubs and pedigree studbooks,
promoting the working, showing and breeding of purebred dogs following breed standards
(21). On the opposite side of the scale come indigenous village dogs (Figure 1). Following a
similar lifestyle to that of their ancestors, these human commensals have been living free of
controlled breeding and artificial selection, and are believed to retain a certain degree of their

ancient geographical genetic signature with little admixture from external non-indigenous
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dogs (12, 22, 23). Higher mitochondrial DNA diversity has also been observed in village
dogs from Portugal compared to native Portuguese breeds, and in African village dogs (12,

13).

In order to statistically test the genetic variation in modern dog mitochondrial DNA between
regions (and consequently provide statistical significance to the claims made by both Pang
and Boyko), I conducted an analysis of molecular variance (AMOVA) on a 582bp fragment
of the control region, encompassing 1,277 non-breed dogs from six geographically distinct
regions across the Old World. This dataset included 79 indigenous dog samples specifically
analysed for this study (71 dogs from Island southeast Asia and Near Oceania and eight dogs
from Pakistan). Geographical barriers were used to define each of the six regions. To include
the American continent for which available sequence length consisted of 304bp only, I
conducted an AMOVA on a second dataset constituting of 1,983 non-breed dogs from eight
geographically distinct modern dog populations. In order to investigate the best population
partitioning, I not only tested multiple groupings based on results from previous researches,
but also experimented with various a posteriori groups based on geographical barriers
between regions and pairwise Fsr values. Furthermore, I used AMOVA to test for significant
partitioning of breeds and non-breeds in order to assess how the proportion of breeds and
non-breeds in a regional dataset may influence the overall genetic diversity of that region.
For the present study, the term ‘breed’ will refer to the officially registered and recognised
breeds to date of the American Kennel Club (AKC) founded in 1884 and now encompassing
178 breeds and the United Kennel Club (UKC) established in 1898 (21, 24). The statistical
analysis was conducted on both the 582bp mtDNA CR fragment and the shorter 304bp
mtDNA CR fragment consisting respectively of a dataset of 1,846 dogs and 2,587 dogs from
across the world. I tested for two population partitioning for the non-breed dogs based on 1)
the long-term purity of the individual (pure-bred or mixed-bred) and ii) their sampling

location.
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11.3 Results and Discussion

11.3.1 Genetic variation in mitochondrial DNA of non-breed dogs between regions

1,277 non-breed indigenous dogs from six geographically distinct populations were analysed
on a 582bp fragment of the mtDNA control region. This dataset included 79 dogs sampled
exclusively for this study (ISEA, n=71; Pakistan, n=8). 198 haplotypes were identified (see
median-joining network in Supplementary Figure 3), six of which had not been previously
observed and were exclusive to the ISEA dataset. A detailed analysis of the ISEA dataset
including novel sequences specific to this study can be found in the supplements (SI 1, Supp.
Table ST6 and Supp. Figure SF1). As expected from previous studies of the Old World gene
pool, the Old World dataset was characterised by a predominance of clade A (73% average),
clade B (17.3% average) and clade C (9.2% average). Clade D was found in five samples all
originating from the Near East while five dogs from Asia South of the Yangtze River
possessed haplotypes from clade E. No indigenous dog population exhibited a haplotype
from clade F (Figure 2, Supplementary Table ST14).

Figure 2 (next page): Clade distribution for each dog population based on 582bp.
Colours on map correspond to the countries falling under each ‘non-breed’ dog population.
Dots mark countries with only one sample. Asia South Yangtze refers to the population from
Asia South of the Yangtze River previously defined by Pang et al. (11). Number for each
dataset is given by n. The number in brackets corresponds to the number of samples analysed
specifically for this study and included in the total number n.

Note: Clade E is only found in five individuals (0.4%) in the ‘Asia South Yangtze’ dataset.
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Asia South of the Yangtze River exhibited the highest number of haplotypes (n=112) but
was also the most sampled region with 494 dogs (Table 1). South Asia, on the contrary,
possessed the smallest dataset (64 dogs sampled) and unsurprisingly the lowest number of
haplotypes (n=23). Only five haplotypes were common to all populations: A11, A17, A18,
A20 and BO1. This differs from Pang et al.’s 14 universal haplotypes found in Europe,
Southwest Asia and East Asia (11). Sub-Saharan Africa exhibited the highest percentage of
samples carrying a universal haplotype (50%) whereas ISEA had the lowest (29.4%),
followed by Asia South of the Yangtze River (31.4%). The latter region also possessed the
highest number of unique haplotypes (n=71) compared to an average of 13 for the other
regions. Finally, all regional populations shared haplotypes with one another (Supplementary
Table ST15). Asia South of the Yangtze River shared the most haplotypes with all other
regions followed closely by ISEA (average of 18 and 16 haplotypes respectively). Based on
the results obtained for the different measures of diversity undertaken on the non-breed
dataset (following the approach from Savolainen et al. (8) and Pang et al. (11)), Asia South
of the Yangtze River did appear to exhibit not only the highest number of haplotypes
(although here not corrected for sample size) and unique haplotypes, but also among the

lowest proportion of universal haplotypes as defined in this study.

Dog Populations n'  nH?> nuH (%)?® %uH/TotalH nUTs* ©%UTs®
Sub-Saharan Africa | 106 31 8 (25.8) 4.04 53 50
Near East 183 40 16 (40) 8.08 69 37.7
South Asia 64 23 8 (34.8) 4.04 22 34.4
East Asia 243 46 18 (39.1) 9.09 108 44.4
Asia South Yangtze | 494 112 71 (63.4) 35.86 155 31.4
ISEA 187 47 17 (36.2) 8.59 55 29.4

Table 1: Table showing haplotype data for each dog population based on the
582bp fragment of the control region.

"Number of samples

2 Number of haplotypes within the population

3 Number of unique haplotypes (percentage of unique haplotypes / total number of
haplotypes within the population)

* Number of samples carrying a universal haplotype

> Percentage of individuals carrying a universal haplotype within that population

However, based on Wright’s F-statistics, the overall level of genetic divergence between
geographically distinct populations was low (Table 2), with all Fgr values falling below
0.027 (P < 0.001). According to Wright’s qualitative guidelines, Fsr values below 0.05 can
be considered as indicative of little genetic differentiation (25, 26). These low Fgr values
clearly demonstrate a lack of phylogeographic structure between modern populations and

hint towards a low level of mitochondrial DNA variation between geographic regions.
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Table 2: Fsr values within non-breed populations for the 582bp fragment of the
mtDNA control region. All p-values < 0.05

When populations were divided into two groups separating Asia South of the Yangtze River
from the rest of the Old World primarily based on Savolainen et al.’s (8) and Pang ef al.'s
(11) previous studies (Model 1), AMOVA results (Table 3) showed that over 96% of all the
genetic variation was found within populations (P < 0.05) and that 2.38% of the variation
was among populations within groups (P < 0.05). Although ¢cr was non-significant (P >
0.05), it is worth noting that 0.88% of the genetic variation was distributed among groups —
that is between Asia South of the Yangtze River and the rest of the Old World. These results
show that the genetic variation is found primarily within populations. The genetic variation

between Asia South of the Yangtze River and the other regions is practically non-existent.

Expanding the Asia South of the Yangtze River group to include populations from
neighbouring regions such as Island Southeast Asia (Model 2), East Asia (Model 3) or both
(Model 4) resulted in similar observations (Table 3); 96%-97% of the overall genetic
variation was found within populations (P < 0.05) and 2-3% of the variation was found
among populations within groups (P <0.05). The genetic variation between groups remained
low with an average of 0.5% although this value was again found to be non-significant
(P > 0.05). Partitioning the Old World into a Western group (Sub-Saharan Africa and the
Near East) and an Eastern group (South Asia, East Asia, Asia South of the Yangtze River
and ISEA) (Model 5) resulted in a low increase of ¢cr (from 0.5% to 1.24% - Table 3),
although the value remained non-significant and the genetic variation was mainly distributed
within populations as observed with previous results (96.4%). Thus, analyses of molecular
variance conducted on various a priori groups suggested by observations of published

studies do not provide statistical support for the mtDNA variation suggested between Asia
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South of the Yangtze River and other regions. Rather, it highlights the fact that there is little
maternal genetic variation between geographically distinct modern dog populations across

the Old World.

Among populations

Within Populations within groups

Among groups
Hierarchical Clusters 99 P

st % Psc % $cr %o
Non-Breeds (582bp)
Model 1
[AsiaSouthYangtze] [Sub-Saharan Africa,| 0.03264 96.74 0.024 2.38 0.00883* 0.88

Near East, South Asia, East Asia, ISEA]

Model 2
[AsiaSouthYangtze, ISEA] [Sub-Saharan | 0.03146 96.85 0.02551 2.54 0.0061* 0.61
Africa, Near East, South Asia, East Asia]

Model 3

[AsiaSouthYangtze, East Asia] [Sub-
Saharan Africa, Near East, South Asia,
ISEA]

Model 4

[AsiaSouthYangtze, East Asia, ISEA]
[Sub-Saharan Africa, Near East, South
Asia]

Model 5

[AsiaSouthYangtze, ISEA, East Asia,
South Asia] [Sub-Saharan Africa, Near
East]

0.03069 96.93 0.02708 2.7 0.00371* 0.37

0.03199 96.8 0.02652 2.64 0.00561%* 0.56

0.03591 96.41 0.0238 2.35 0.0124* 1.24

Table 3: AMOV A results for Models 1-5 between non-breed dog populations
based on 582bp fragment of the mtDNA control region. *p >0.05

Brackets represent the various groupings, populations within these groups are
separated by a comma.

To include North and South American non-breed populations to my dataset, a shorter
fragment of 304bp was analysed. This also allowed the addition of a further 341 dogs from
the Old World (see Materials and Methods). Due to the removal of over 250bp for this
analysis, the samples could no longer be compared to the haplotypes defined by the 582bp
fragment; for instance, one haplotype defined by these 304bp encompassed 14 haplotypes
defined by the 582bp. Nevertheless, as showed by the median-joining network
(Supplementary Figure 4), the shorter fragment retained the most informative SNPs (Single
Nucleotide Polymorphism) enabling classification in the previously identified clades. A total
of 138 haplotypes was found among all non-breeds. The increased number of samples did
not affect the clade distribution (Figure 3, Supplementary Table 16): clade A dominated
(71.55% of the samples on average), followed by clade B and clade C (18.7% and 9.3%
respectively). Clade D and E were present at very low percentages. Clade F remained absent.
Regarding the North and Central America dataset, 119 samples fell in clade A (70.8%), 42 in
clade B (25%) and seven in clade C (4.2%). For the South American dataset, 114 samples
belonged to clade A (57.9%), 49 to clade B (24.9%) and 32 to clade C (16.2%).
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Interestingly, two samples (one from Bolivia, the other from Peru) possessed a sequence
falling under clade D (1%). This is surprising as clade D is thought to be restricted to

Scandinavia and the Near East, with one sample from India (8, 11).

Asia South of the Yangtze River exhibited yet again the most haplotypes (n=72). North
America and South America had 26 and 28 haplotypes respectively. South Asia had the
smallest dataset and, similarly to the low number of haplotypes found for the 582bp
fragment, displayed only 19 haplotypes. Only four haplotypes identified for the 304bp
fragment were common to all populations. All populations shared haplotypes with one
another (Supplementary Table 17). Asia South of the Yangtze River shared on average the
most haplotypes with other populations (14 on average) while South Asia shared the least
(average of 9) probably due to sample size. It is interesting to note that North and South
American populations both shared the most haplotypes with one another and with the Near

East.

Fsr values obtained between the eight geographically distinct populations based on the
shorter 304bp fragment range from 0.00588 to 0.03239 (Table 4). These values are similar to
the ones obtained for the previously defined six modern dog populations based on the 582bp
fragment (0.00803 to 0.02668). This expanded dataset based on a shorter fragment continues
to support a lack of phylogeographic structure and low levels of mtDNA variation between

modern populations.

II-11



America
n=168
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n=197

Figure 3: Clade distribution for each dog population based on 304bp of the mtDNA Control
region. Colours on map correspond to countries falling under each ‘non-breed’ dog population. Dots
mark countries with only one sample. Asia South Yangtze refers to the population from Asia South
of the Yangtze River previously defined by Pang et al. (11). Number for each dataset is given by n.
The number in brackets corresponds to the number of samples analysed specifically for this study

and included in the total number n.
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Near East
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Fsr Value
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(25,26)

Table 4: Fsr values within non-breed populations for the 304bp fragment of the mtDNA
control region. *p >0.05

AMOVA results conducted on the 304bp fragment of the mtDNA CR did not differ from
those obtained from the 582bp fragment (Table 5). Although the data encompassed 365 dogs
from the American continent as well as an additional 341 dogs from the Old World, the
various testable a priori groupings did not provide statistical support to the claim that Asia
South of the Yangtze River differed genetically from the remaining populations based on
mitochondrial DNA. A first partitioning of this worldwide dataset into continents (America
and Eurasia: Model 6) resulted in 96.9% of the genetic variation distributed within
populations (P <0.05), 2.86% of the genetic variation among populations within groups (P
<0.05) and 0.23% of the variation among groups (ie. the continents) although the latter value
was found non-significant (P > 0.05). Partitioning Eurasia into two groups with one group
comprising of Asia South of the Yangtze River and ISEA (Model 7) did not result in
alternative percentages (96.85% variation found within populations, 2.27% variation found
among populations within groups and 0.89% variation among groups although the value was
still found to be non-significant). Due to the previous observation that North America, South
America and the Near East all shared the most haplotypes with one another, I tested three
other groupings (Models 8-10) incorporating the Near East, and the Near East and Sub-
Saharan Africa with the American populations. In all three cases, all AMOVA results
including ¢cr were significant (P < 0.05) but did not differ from previous analyses; the
majority of the mitochondrial DNA variation was found within populations (95-96%) with 1-
2% of the variation distributed among populations within groups and 2-3% found among

groups.
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Among populations

Within Populations within groups

Amon roups
Hierarchical Clusters 99 p

st % bsc % der %

Non-Breeds (304bp)

Model 6

[North America, South America]
[AsiaSouthYangtze, Sub-Saharan Africa,] 0.03096 96.9 0.02871 2.86 0.00231* 0.23
Middle East, South Asia, East Asia,
ISEA]

Model 7

[North America, South America] [Sub-
Saharan Africa, Middle East, South Asia,
East Asia] [AsiaSouthYangtze, ISEA]

0.03153 96.85 0.02288 2.27 0.00886* 0.89

Model 8

[South America, Middle East] [North
America, Sub-Saharan Africa, East Asia,
South Asia, ISEA, AsiaSouthYangtze]

0.04048 95.95 0.01818 1.78 0.02272 2.27

Model 9

[North America, South America, Middle
East] [Sub-Saharan Africa, South Asia,
AsiaSouthYangtze, East Asia, ISEA]

0.03975 96.03 0.01564 1.53 0.02449 2.45

Model 10

[North America, South America, Sub-
Saharan Africa, Middle East] 0.0375 96.25 0.01751 1.72 0.02035 2.03
[AsiaSouthYangtze, ISEA, East Asia,
South Asia]

Table 5: AMOVA results for the Models 6-10 between non-breed dog populations
based on the 304bp fragment of the mtDNA control region. *p >0.05

Brackets represent the various groupings, populations within these groups are separated by
a comma.

The analyses of molecular variance conducted on the mitochondrial DNA control region of
modern non-breed indigenous dogs from geographically distinct populations across the Old
World and worldwide (respectively based on a 582bp and a 304bp fragment) have
demonstrated that 95-97% of the genetic variation observed is distributed within populations.
This highlights little maternal genetic variation between modern non-breed dog populations

from geographical regions across the world.

A population’s genetic structure is usually affected by both historical and ecological factors.
Upon reaching new territories, natural selection would be the driving force in a species’
adaptation to its new environment, consequently leading to the development of genetic
signatures specific to geographical locales and increasing genetic differentiation with
geographic distance (27). Barriers of a geographical nature such as mountain ranges, deserts
and oceans would usually restrict movement between regions and populations. This has been
observed in several species such as the puma (Puma concolor) (28) or the moose (Alces
alces) (29), each of which consisted of fragmented units exhibiting genetic isolation by

distance. The main populations designated in the current study were defined as such in order
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to reflect natural barriers: i.e. the Sahara Desert or the Indus Kush mountain range. These
would have presented relatively difficult obstacles for indigenous stray dogs to cross without
some form of aid from human groups, whether it be food, shelter or boats (see
Supplementary Information SI2 and Supp. Figure 2 for further details on these geographical

barriers).

Furthermore, the lifestyle of these non-breed indigenous dogs is one that would not incline
their dispersal without the presence of humans. Feral dogs live in a wild and free state and
tend to avoid human interactions at all costs. On the contrary, stray dogs or village dogs
exhibit and maintain a certain social bond with human groups, usually looking to be cared
for (30). Their subsistence relies heavily on human activities as they mainly feed themselves
on domestic and farmyard refuse as well as handouts from people. This is not a habit unique
to villages and towns; similar lifestyles are observed in the countryside where dependence on
human activities remains as important and crucial. This demonstrates that these dogs display
a certain ‘awareness’ to the fact that humans are responsible for their food; thus avoidance
would not be in their best interests (23). Consequently one would assume these dogs would
remain close to human settlement and not migrate of their own accord. Considering the lack
of genetic variation between these various geographically distinct populations, external

historical factors must have been involved in order to explain the current AMOVA results.

Dogs have an incredible ability to adapt to the needs expressed by the people with whom
they take up residence. Since their domestication, they have constantly migrated with human
societies throughout the world at varying latitudes, climates, altitudes and topographies (31).
For instance, zooarchaeological studies on the development of dogs in Britain from the
Mesolithic to the late 11" century AD have demonstrated the appearance of late Iron Age
dogs which, in modern terms, are described as ‘toy dogs’. These differ in size from their
Early Iron Age counterparts and were probably imported from the Roman Empire
flourishing across the English Channel (32, 33). With the conquest of Britain by the Romans,
this import from mainland Europe did not cease. Rather, further decrease in size was
observed so much so that these new dogs became of a size similar to that of the Pomeranian
today: 230mm at shoulder height as opposed to 290mm for the late Iron Age dogs (32, 33).
Zooarchaeological analyses on Italian dogs during the Roman period reflected similar
fluctuations in size, confirming the likely import of these smaller ‘toy dogs’ from Italy into
Britain (32-34). Larger dogs also appeared within Romano-British archaeological contexts,
leading to the assumption that not one but two variety of dogs were introduced to Britain
during that time (although these studies have noted the difficulty in distinguishing between
these larger dogs and wolves) (33).
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The translocation of dogs through human agency can also be seen through biomolecular
analyses, linguistic studies and historical documents in the islands of the Greater and Lesser
Antilles colonised around 500 BC by horticulturalists from northern South America (35).
Dogs were brought along as attested from the archaeological record but also based on
linguistic studies; the terms used to describe dogs in populations both from the Caribbean
and northern South America do not derive from any European language and appear
relatively similar (‘aon’ and ‘auri’ respectively) (35). Lithic and ceramic material studies
have attested the existence of past exchange networks present within and between the islands
and archipelagos, as well as on a larger scale between the insular Caribbean and mainland
Central and South America (36). Strontium isotope ratios have demonstrated that pre-
Columbian dogs were moved through these inner networks within the Antilles, although no
evidence based on strontium isotope analysis have yet been found to confirm dog movement
between the Antilles and the continent (36). Interestingly, when Columbus first encountered
the Taino people in 1492, he describes a small type of dog that did not bark but chortled,
howled or whined. These dogs usually constituted part of the diet; they provided a good food
source to the Spaniards during the first famine (35). Similarly, Rodrigo Rangel, then
personal secretary of Hernando De Soto during the latter’s North American expedition in
Tampa Bay, Florida, 1539, writes of small dogs which did not bark and were raised in
houses as a food resource (37). Such similar characteristics between these two descriptions

may reflect dog movement between the islands and the northern continent.

Probably the biggest impact that human societies would have caused on the genetic structure
of the geographically distinct dog populations across the world is the European colonial
expansion. The previous examples highlighted translocation of dogs over relatively ‘small’
distances when taking the world as a geographical reference. With the advent of transoceanic
travel, European societies found themselves with great potential for market expansion and
began importing and exporting both domesticates and exotic animals (38, 39). To ensure
constant sources of food, water and wood along major trading routes, the various Dutch,
English, French and Portuguese fleets established safe heavens on uninhabited islands and
trading posts in inhabited ports. Islands in particular saw the full exploitation of their native
fauna and flora and the introduction of livestock including pigs, goats, cattle and chickens.
Hunting dogs were generally later introduced to help with the catching of goats and pigs
(38). Consequently, if dogs were introduced later on uninhabited islands along maritime
routes, they would have travelled with Europeans to other Eastern colonies, affecting the

genetic diversity of the indigenous dog populations.
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Support for this extant dog dispersal and admixture following the European expansion can
be found in a recently published study on a transmissible cancer that propagates naturally in
dogs called the canine transmissible venereal tumour (CTVT). Genome analyses have
revealed CTVT probably arose 11,000 years ago within a genetically isolated dog population
whose limited genetic diversity would have aided the cancer in its escape from the immune
system. An analysis on a modern Brazilian dog and a modern Australia dog displaying
CTVT has determined their most recent common ancestor would have lived about 460 years
ago. This coincides with European global expansion (40). Considering this cancer is sexually
transmitted, this new discovery only emphasises the admixture that has taken place

following the rapid human global exploration beginning in the late 15" century.

The New World was no exception to this admixture between native and European dogs.
Dogs were widespread in America by the time Europeans set foot in the New World in the
late 15" century (35); Columbus talks of mastiffs and small dogs only six days after his
landing (41). However, molecular data and statistical modelling conducted on modern
village/street dogs and ancient samples have demonstrated that despite larger historical
population size and potential refugia through isolated human groups, native American dog
lineages were greatly impacted and suffered an extensive replacement by European dogs (31,
42). Exceptions to this are a few Arctic breeds for which no European influence was
observed and a few North and South American breeds that exhibited at most 30% European

female lineages implying marginal replacement (43).

11. 3.2 Genetic variation in mtDNA diversity between breeds and non-breeds

Unlike any of the non-breeds subpopulations, the Pure-Breed dataset based on the 582bp
fragment of the mtDNA control region comprised all six clades: A (69.9%), B (16.9%), C
(8.1%), D (4%), E (0.7%) and F (0.4%). The Mixed-breed dataset, however, only contained
clades A-C (Supplementary Table 14). Following the observations made by previous papers,
the 21 samples from clade D originated from Scandinavia and Turkey (with an additional
Spanish Greyhound for which the sampling location is unknown). The four samples from
clade E derived from Japan and Korea while the two samples from clade F were found solely

in Japan.

When the Pure-Breed and Mixed-Breed datasets are combined, the ‘Breed’ dataset exhibited
83 haplotypes defined by up to 63 polymorphic sites. No single haplotype was found unique

to one particular breed, which conforms with previous observations (3, 44). However, 43%
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of the total number of haplotypes found within the Breeds dataset was unique to this
grouping (32 haplotypes unique to the Pure Breed dataset and 2 unique to the Mixed-Breed
dataset). The Breed dataset contained all five observed universal haplotypes and shared a
relatively high number of haplotypes with every non-breed population: 30 with Asia South
of the Yangtze River, 25 with ISEA, 23 with the Near East and 19 with Sub-Saharan Africa
and East Asia (Supplementary Tables 14 and 15).

The Fgr results between the breeds and the various geographically distinct non-breed
populations reveal little genetic differentiation (Table 6); a maximum Fgr value of 0.01348
was found between ISEA non-breed population and the pure-breeds (Table 3). According to
Wright’s qualitative guidelines, this is well below the 0.05 threshold value corresponding to
‘little’ genetic differentiation ((19, 26). The mixed-breed dataset presents slightly higher
values, ranging from 0.01998 (P<0.001) to 0.02582 (P<0.008), which likely reflects
sampling error due to the relatively small sample size of the mixed-breed dataset (n=38)
when compared to the other datasets (ie. Pure-breed n=531, Near East n=183). Nevertheless,
the Fgr remain characteristic of low maternal genetic differentiation between the various

breed and non-breed datasets.

582bp 304 bp

Dog

. Pure-Breed Mixed-Breed| Pure-Breed Mixed-Breed
Populations

North America N/A N/A 0.01200 0.00111%
South America N/A N/A 0.00986 0.00412*
Near East 0.00808 0.02006 0.01746 0.01182
Sub-Saharan 0.01023 0.00662* 0.00658 0.01038
Africa
South Asia 0.01060 0.02581 0.00966 0.01358
ISEA 0.01348 0.02552 0.01285 0.01520
Asia South 0.00944 0.01998 0.00908 0.01249
Yangtze
East Asia 0.00972 0.00986* 0.00873 0.00000%*
Pure-Breed 0.00000 0.00759* 0.00000 0.00222*
Mixed-Breed / 0.00000 / 0.00000

Table 6: Fsy values between breed and non-breed dog populations
based on both the 582bp and the 304bp fragment of the mtDNA
control region. *p >0.05, # negative value adjusted to 0
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The analysis of molecular variance (AMOVA) conducted between the groupings of breeds
and non-breeds (Model 11) confirmed these observations (Table 7); 98.92% of all genetic
variation was found within populations (P=0), 1.51% was found among populations within
groups (P=0) and no genetic variation was found among the groups. Similarly to the results
obtained for the non-breed populations, the latter value was found to be non-significant.
Such an outcome could be predicted given the low number of unique haplotypes found
within the Non-breeds in comparison to the overall number of haplotypes observed (15.4%).
Similarly to the previous analysis, ¢st and ¢sc values were both significant, highlighting the
fact that a majority of the genetic variation was found within populations and that very little

genetic structure existed within each of the two groups.

In order to include the American datasets in our comparison between breeds and non-breeds,
I conducted a second AMOVA based on the shorter 304bp fragment. This resulted in a total
of 1,983 non-breed dogs as described above and 604 samples from breeds: 539 pure-breeds
and 65 mixed-breeds (Materials and Methods). The Fsr values ranged from 0.00658 to
0.01746 (Table 6), providing slightly lower values compared to the ones obtained for the
582bp fragment and supporting the previous observation. The AMOVA (Model 12)
revealed similar results from the ones obtained through the longer fragment (Table 7); a
majority of the genetic variation (98.34%) was apportioned within populations (P=0), 2.77%
of the variation was found among populations within groups (P=0) and no genetic variation

was found among groups (result non-significant, P >0.05) (Table 4).

In order to take the data further and enable a better comparison between the breed and non-
Breed datasets in terms of their geographical regions, we split the samples (582bp fragments)
from breeds into their sampling locations based on six regions that reflected as much as
possible the six regions defined for the non-breed populations (see Materials and Methods).
AMOVA results (Model 13) confirmed that the genetic differentiation is primarily
distributed among populations (96.92%, P=0) and that there is very low genetic
differentiation among the populations within the groups (Table 7). The ¢cr remained non-

significant.
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Among populations

Within Populations Among groups

Hierarchical Clusters within groups
¢ST % ¢sc % ¢CT %
Breeds vs Non-Breeds
Model 11 (582bp)
[Pure-Breed, Mixed-Breed]
[AsiaSouthYangtze, Sub-Saharan Africa,| 0.01083 98.92 0.01503 1.51 ox*# 0
Middle East, South Asia, East Asia,
ISEA]

Model 12 (304bp)

[Pure-Breed, Mixed-Breed] [Sub-
Saharan Africa, Middle East, South Asia,|] 0.01657 98.34 0.02742 2.77 0*¢ 0
East Asia] [AsiaSouthYangtze, ISEA,
North America, South America]

Model 13 (582bp)

[Sub-Saharan Africa, Near East, South
Asia, ISEA, East Asia,
AsiaSouthYangtze] [Breed_America,
Breed_ChinaSoutheastAsia,
Breed_NorthAsia, Breed_Europe,
Breed_NearEast, Bred_Sub-
SaharanAfrica]

0.03078 96.92 0.03507 3.52 O*g 0

Table 7: AMOV A results for Models 11-13 between breed and non-breed dog
populations based on the 582bp and the 304bp fragment of the mtDNA control
region. *p >0.05, 1inegative value adjusted to 0. Brackets represent the various groupings,
populations within these groups are separated by a comma.

The breeding history of the domestic dog is unique in itself. The selection for desired
behavioural and aesthetic traits has led to more morphological diversity than can be found
within the remainder of the family Canidae and presents researchers with the unique
opportunity to explore the genetic grounds of disease susceptibility, morphological variation
and behavioural traits (45). The definition of a breed differs from author to author but all
acknowledge the purity of the bloodline and the notion of intense controlled breeding
necessary to obtain desired aesthetic and/or behavioural standards. For instance, Morris
defines a breed as ‘a type of dog that differs from all others in some way, has a separate
history and breed name and has been breeding true for a number of generations’ (20) while
Larson mentions that ‘modern breeding practices date as early as the 19™ century and focus

on strict aesthetic requirements and closed bloodline’ ((4):8879).

Archaeological faunal remains have confirmed that dog diversity in size and bodily
proportions already existed in Prehistoric times but based on the archaeological record,
distinct breed types did not appear until ¢.3000 to 4000 years ago. The frequent depictions of
greyhound-type dogs on Egyptian and Western Asian paintings and pottery have provided
the earliest evidence for the existence of certain types of dogs (46, 47). Roman times saw the

establishment of main breed types, each well-defined with the dogs’ qualities and functions
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(47) but the idea of recognised breeds did not emerge until 1486 with Dame Juliana Berners
and her treatise on hunting in the Boke of St. Albans (48). As observed by Sampson and
Binns, this written list demonstrates the relative importance attached to different breeds at
the time (48). However, the very notion of a breed as is understood today has its roots in the
Victorian era some 200 years ago. A breed as described by the Victorians implied ‘a
subspecies or race with definable physical characteristics that will be reliably reproduced in
the offspring of intrabreed matings’ ((49):235). This era of exhibitions and dog shows saw
the creation and development of a majority of dog breeds known today and the establishment
of kennel clubs and studbooks keeping close record on breed standards (48). Recorded

bloodline also became a crucial element in dog breeding (49).

AMOVA results between breeds and non-breeds have shown little genetic variation between
these two groups, consequently supporting a previous observation that these recent breeds
emerged from a relatively homogenous gene pool (4). Indeed, ancient village dogs would
have not only evolved into modern street and village dogs, but would also have represented
the founders of ancient and modern dog breeds (22). Considering the homogenisation of
once-independent dog lineages due to human migrations through time, and particularly
accentuated since the late 15™ century, it is unsurprising that no genetic variation can be
found between carefully and intensely bred dogs and non-breed dogs. Brown observes that
present European and North American stray dogs would be more likely to reflect secondary
admixture with the recently created breeds as opposed to Asian and African village dogs that
have supposedly bred independently from modern breeds and are more likely to reflect the
deeper indigenous ancestry of their regions (15). However, this was not observed nor

supported by my AMOVA analysis.

An additional observation derived from the AMOVA results reveals that selection did not
appear to have an impact on the genetic diversity of breeds in comparison to non-breeds.
This shows that selection is likely based on autosomal traits that are not sex-specific, nor are
they limited to particular geographical regions. Consequently, selection did not majorly

affect the level of mitochondrial DNA variation throughout time and generations.

I1.4 Conclusion

Through an extensive dataset of previously published and novel modern dog sequences from
populations worldwide, I have shown using multiple AMOVA analyses conducted on

mtDNA CR fragments, that little to no genetic variation exists between non-breed dog
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populations that are geographically distinct. This casts questions on the claim made by Pang
et al. (11) in establishing Asia South of the Yangtze River as the domestication centre for
dogs based on higher genetic diversity. Indeed, this lack of maternal genetic variation in our
modern dog populations demonstrates that numerous episodes of homogenisation between
previously independent dog lineages caused by human migrations led to a current
homogenous gene pool found worldwide. Consequently, the capacity of modern
mitochondrial DNA genetic data in inferring dog domestication and early history shows

clear limitations.

Regarding breeds, my data clearly shows the lack of any maternal genetic variation between
non-breed dogs and dogs that have followed close intensive breeding in the last 200 years.
This suggests that the observed homogenous gene pool found among modern dogs today was
already present to a certain extent 200 years ago, when the concept of a breed as we know it
today was first invented and distinctive breeds were created. The careful selection of
particular phenotypes in the creation of breeds must also have enticed considerable gene
flow between breeds. Indeed, certain mutations have been found responsible for specific
phenotypes. Given the unlikely probability that these mutations arose independently across
multiple dog populations, the data supports significant degree of gene flow between breeds
(4). My results are not only in agreement with these observations, they also provide

statistical support.

The studies on the Iron Age, Roman and pre-Columbian dogs based on zooarchaeological
and historical data represent only a few of the examples showing the translocation of dogs
via human agency throughout historical periods. Although relatively ‘regional’, these would
have contributed to admixture between indigenous dog populations. In particular, the
homogenisation of the dog maternal gene pool must have become accentuated with the
invention of transoceanic travel and the European exploration and colonial expansion in the
last five centuries, leading to the lack of mtDNA variation observed today. In addition to the
market expansion offered by transoceanic travels, the ever-changing political situations of
colonies belonging to the various empires would have ensured continuous exchange of dogs
and consequently admixture between populations. Finally, in our modern world where faster
and cheaper modes of transports are constantly being developed, this admixture is ever
present. Traditional ways of life also continue to contribute as can be observed in northern
South America with the Trio (50) and Waiwai (51) societies who continue to exchange dogs

with other human groups.
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Because modern mitochondrial DNA data cannot provide an accurate understanding of dog
domestication and early history, it is essential that we turn towards ancient data. The
analyses by Leonard et al. (22) have already demonstrated the power of comparing ancient
and modern data in order to understand dogs’ past history (31). In addition, a recently
published analysis conducted on the mitochondrial DNA of Prehistoric canids suggested
possible European dog domestication (52), a hypothesis that had not yet been considered by
modern genetics. Genetic techniques beyond mitochondrial DNA have also demonstrated
their importance in better understanding the past and should be used in conjunction with

other techniques.

A final line of evidence that would need further investigation regards ancient wolf data.
Combined with ancient dog data, these may help provide a better understanding of the
number and location of dog domestication events. As the wolf’s historical range comprised
of the whole of the holarctic, the number of opportunities during the Late Pleistocene for
independent domestication events and also continuous genetic exchange between wolves and
dogs would have been quite high (3). Hybridisation between wolves and dogs has already
been suggested through mtDNA and single nucleotide polymorphism (14, 53). Research
conducted on the major histocompatibility complex genes has shown through various types
of simulations that the number of wolves involved in the dog domestication process was
larger than the five or six founding lineages theorised by mtDNA, and suggested that
backcrossing with male wolves at an early domestication stage would have led to nuclear
diversity enrichment in comparison to maternally-inherited mtDNA (54, 55). If mtDNA
genetic structure between wolf populations did occur in the past and given the evidence
found for dog-wolf hybridisation at an early stage of domestication, this genetic structure
would most likely be reflected in the dogs’ own past genetic structure. A recent study on
modern wolf samples and ancient samples dating between 44,000 and 1,200 BP has however
demonstrated major haplogroup replacement through time, which confirms the necessity to

use ancient data if we are to better understand dog domestication and subsequent history.

I1.5 Materials and Methods

I1.5.1 Sampling Protocol and Geographical Distribution

A total of 1,767 modern dog samples from eight previous major studies (7, 8, 11, 12, 14, 56-
58) and a complementary 79 samples from this study (Pakistan n=8, Island Southeast Asia
and Near Oceania n=71) were analysed in this research. The sequences consisted of a 582bp

fragment of the mtDNA CR previously amplified across major studies. The samples

II-23



originated from across the Old World, Africa and Near Oceania. An additional 706 samples
from a total of 11 previously published studies (7, 8, 11, 12, 14, 15, 42, 56-59) were used to
investigate a 304bp fragment of the mtDNA CR in order to extend the dataset geographically

and include the New World and samples from three other major studies.

A first partitioning grouped samples as ‘Breeds’ and ‘Non-Breeds’. Each dataset was further
split into sub-populations based on either the recognition as pure-bred dogs or mixed-bred
dogs (for ‘Breeds’) or, if not recognised as a breed, the geographical origin of the samples
(for ‘Non-Breeds’). A list of all samples including their corresponding haplotypes,
geographical origin, breed (if applicable) and Genbank accession number can be found in

Supplementary Tables 1-10.

I1.5.1.1 Non-Breeds

My ‘Non-Breeds’ 582bp fragment dataset consists of a total of 1,277 samples partitioned
into six geographically distinct populations: i) Sub-Saharan Africa comprises of African
countries located below the Sahara Desert; ii) the Near East region also encompasses Egypt
(located above the Sahara Desert) and Iran in Southwest Asia; iii) South Asia includes
Pakistan and India; iv) East Asia excluding Chinese provinces south of the Yangtze River
(hereafter referred to as ‘East Asia’) spans from Nepal to Mongolia via North China; v) Asia
south of the Yangtze River follows Pang et al.’s definition (11) and includes mainland
southeast Asia and vi) Island Southeast Asia and Near Oceania (‘ISEA’) covers the countries
from the Philippines to the Solomon Islands. For the analysis conducted on the 304bp
fragment, an additional 706 samples were included and partitioned in their corresponding

geographical locations.

I included, under my ‘Non-Breed’ dataset, any stray/village/street dogs that had been
described as such in papers, as well as any owned dogs which did not belong to any specific
breed; for instance, some authors described some of their samples as ‘hunting dog’. Personal
communication with the authors confirmed the indigenous nature of the dog but also
highlighted the fact that some ‘non-breed’ dogs were nevertheless ‘owned’ and did not
solely consist of stray dogs. It is important to mention here that the identification of a free-
ranging dog as ‘feral’, ‘stray’ or ‘owned’ is a matter of degree (60) and a complexity to
resolve due to the multitude of terms used to describe them (i.e. ‘rural’, ‘indigenous’,
‘village dog’). In a majority of studies, dogs have been classified based on their behaviour
and ecological traits, their origin, main type of range, the degree of access to public areas

and the level of dependency on and control by humans (30).
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11.5.1.1.1 Sub-Saharan Africa

The Sub-Saharan Africa 582bp fragment dataset comprises of 106 samples taken from (8,
11, 12). In the research by Boyko et al. (12), the authors used a combination of 89
microsatellite markers or 300 SNPs to determine the degree of inferred admixture of village
dogs. We selected samples with an inferred admixture < 25%; these were classified as
‘indigenous’ by Boyko et al. (12) and represented dog populations that developed genetic
signatures specific to their regions. Samples from (8, 11) were confirmed to be ‘indigenous’
by the authors [Savolainen, P. 2013. pers. comm.]. The current dataset comprises of the
following regions: Gambia (n=4), Lesotho (n=6), Namibia (n=58), South Africa (n=2),
Tanzania (n=1) and Uganda (n=35). An additional 13 samples (Namibia, n=2; Uganda,
n=11) were selected for the 304bp analysis. See Supplementary Table 1 for further

information on the samples.

11.5.1.1.2 Near East

A total of 183 samples (582bp) and 387 samples (304bp) fell within this region. Samples
include Egypt (582bp, n=26; 304bp, n=34), Iran (582bp, n=131; 304bp, n=327), Saudi
Arabia (n=1), Syria (n=1) and Turkey (n=22). Two samples originated from the Persian
Plateau but their precise location is unknown. Of these, 109 samples were selected from the
study by Ardalan ef al. (14) based on several criteria. Ardalan et al. (14) aimed to represent
the indigenous dog populations across Southwest Asia. Their study encompassed dogs from
various rural locations and included non-breed working dogs as well as indigenous
sighthounds, stray dogs and Canaan dogs. Among the latter, the Bakhmul, Baxtiyari, Gorgi,
Kalagh-Tazi, Kars dog, Kordi, Mazandarani, Qahderijani, Sangesari, Sarabi and Torkaman
were selected for our study as they were classified as indigenous. Furthermore, Ardalan et al.
(14) argue their southwest Asian dataset is a faithful representation of indigenous dogs
within this specific region (14). The samples by Boyko et al. (12) comprised samples for
which the inferred admixture was < 25% (identified as indigenous dogs). Samples from
Savolainen ef al.(8) and Pang et al. (11) were confirmed to be ‘indigenous’ (Savolainen, P.
2013. pers. comm.). The 196 samples from Brown et al. (15) only consisted of samples for
the 304bp analysis. These were identified as indigenous dogs from Iran. Further sample

details can be found in Supplementary Table 2.
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11.5.1.1.3 South Asia

My South Asian dataset contained my eight samples from indigenous dogs from Pakistan
and for which no pure-bred or cross-bred were targeted during sampling (Zahir, M. (sample
provider) 2013. pers. comm.) as well as 56 samples from two other studies (8, 11). As
mentioned above, all dogs from these two studies were confirmed as indigenous. A total of
64 samples were used for both fragments (Pakistan, n=8; India, n=56). See Supplementary

Table 3 for further information.

11.5.1.1.4 East Asia (excluding China South of the Yangtze River)

243 dog samples were selected for both fragments from Savolainen et al. (8) and Pang et al.
(11) based on the indigenous status of the dogs. Samples included China (n=238), Mongolia
(n=2) and Nepal (n=3). All Chinese provinces are located in North China above the Yangtze
River as defined by Pang et al. (11): Anhui, Heilongjiang, Liaoning, Qinghai, Shanxi,

Shanxixian, Sichuan and Tibet. Further details are given in Supplementary Table 4.

I1.5.1.1.5 Asia South of the Yangtze River (Asia South Yangtze)

This region was defined by Pang ef al. (11) in order to make our results more comparable
with these authors' observed results. The region consisted of Chinese provinces located south
of the Yangtze River and mainland Southeast Asia. The dataset included 306 samples from
the Chinese provinces of Guangdong, Guangxi, Guizhou, Hainansanya, Hunan, Jiangxi and
Yunnan, 52 samples from Taiwan, eight samples from Cambodia, 98 samples from Thailand
and 30 samples from Vietnam, bringing the total number of samples for this region to 494.
An additional 91 samples were used for the 304bp analysis (China, n=2; Taiwan, n=39 and
Thailand, n=50). Samples from Savolainen et al. (8), Pang et al. (11) and Brown et al. (15)
were confirmed to be indigenous dogs. Samples by Oskarsson et al. (57) were collected in an
area with low influx of foreign dogs, avoiding crossbreeding with modern dog breeds.

Additional information on samples can be found in Supplementary Table 5.

11.5.1.1.6 Island Southeast Asia and Near Oceania

The samples included in my ‘ISEA’ dataset were collected from four previous studies (8, 11,

15, 57) and included 71 samples collected and analysed for this study specifically. All 116
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dogs from Savolainen et al. (8), Pang et al. (11) and Oskarsson et al (57) were described as
indigenous. 33 samples from ISEA (304bp only) were taken from the study by Brown ef al.
(15), who sampled village dogs from Bali, the Philippines and Brunei. Given the known
‘isolated’ characteristic of the Bali dog population, I have excluded these from the current
analysis. The 71 dogs analysed in this study were collected during the South Sea expedition
‘Lapita Voyage’ in an attempt to re-create and follow the hypothetical migration route of the
Lapita peoples out of Taiwan into Oceania (61). No breeds or known crosses of pure-breeds
were targeted. The dogs’ phenotypes lacked resemblance with any known modern breeds
and resembled more the traditional ‘village dog’ as described by Coppinger and Coppinger
(23). The dogs sampled were either street dogs or dogs associated with rural settlements. The

remoteness of the islands makes crossbreeding with modern breeds extremely limited.

The total ISEA amounted to 187 samples for the 582bp fragment analysis and 220 samples
for the 304bp fragment analysis: the Philippines (582bp, n=44; 304bp, n=68), Brunei (n=9,
304bp only), Indonesia (n=77), New Guinea (n=25) and the Solomon Islands (n=41). Further
information can be found in Supplementary Table 6. Additional GPS coordinates and

photographs are available upon request.

11.5.1.1.7 North and Central America

The North and Central American dataset (hereafter referred to as ‘North America’) included
168 samples for the 304bp fragment only and incorporated previously published samples
from Castroviejo-Fisher et al. (42). No purebred dogs or crosses of purebred dogs were
targeted by the authors. The dogs were either street dogs or came from rural and isolated
areas but most were familiar with human interactions either as pets (US and Canada) or
associated with communities (Leonard, J. 2013. Pers. comm.). Sample locations include
Canada (n=73), USA (n=2), Costa Rica (n=3), Cuba (n=5), Mexico (n=70), Panama (n=9)
and Belize (n=6). See Supplementary Table 9 for further sample information.

11.5.1.1.8 South America

Similar to the North American dataset, the samples used for the South American dataset
were taken from the study by Castroviejo-Fisher et al. (42), with all dogs being non-breed
dogs. A total of 197 samples for the 304bp fragment only were kept for the present study.
Samples locations include Argentina (n=43), Bolivia (n=26), Brazil (n=42), Paraguay (n=1),
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Peru (n=23), Uruguay (n=6) and Venezuela (n=56). For further sample information, see

Supplementary Table 10.

11.5.1.2 Breeds

Only breeds recognised by the American Kennel Club (AKC) (24) and/or the United Kennel
Club (UKC) (71) were included in our ‘Breeds’ dataset. See Supplementary Table 12 for a
complete list of recognised breeds used in this study, including sample number for both the
582bp and 304bp analyses, and their recognition date by the corresponding Kennel Club. All
other questionable breeds or breeds awaiting status were discarded. This ‘Breeds’ dataset
was further partitioned into ‘Pure-Bred’ and ‘Mixed-Bred’ dogs based on information given
by the authors of the corresponding studies. A total of 569 and 604 samples were used for
the 582bp fragment and 304bp fragment analysis respectively. To the best of our knowledge,
the geographical origins found within the Supplementary Table reflects the sampling

location and not the geographical origin of the breeds themselves.

11.5.1.2.1 Pure-Breeds

Samples from ‘Pure-Bred’ dogs were taken from six previous studies (7, 8, 11, 56, 58, 59)
with samples from Muifioz-Fuentes et al. (59) only being used for the 304bp analysis.
Samples were described as pure-breeds and when unknown, personal communications with
the authors ensured their corresponding status. For the 582bp fragment, a total of 569
samples belonging to 134 breeds recognised by the AKC (24) and/or the UKC (71) were
used while the 304bp fragment encompassed 604 samples from 135 AKC (24) and/or UKC
recognised breeds (71). See Supplementary Table 7 for further details on the samples.

11.5.1.2.2 Mixed-Breeds

The ‘Mixed-Bred’ dataset consists of samples from Boyko ef al. (12) for the 582bp fragment
analysis and samples from Boyko et al. (12) and Muifioz-Fuentes et al. (59) for the 304bp
fragment analysis. Regarding the samples from Boyko et al. (12), the degree of admixture in
African village dogs (see ‘Sub-Saharan Africa’ above) was taken into account: samples with
an inferred admixture higher than 60% meant the dog was considered an ‘admixed breed’
(12). 42 samples met the 60% threshold and qualified for our ‘mixed-bred’ dataset. The 23

samples from Mufioz-Fuentes et al. (59) originated from British Columbia and were
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identified by the corresponding authors as mixed-bred dogs ((59). See Supplementary Table

8 for further details on the samples.

11.5.1.2.3 Additional dataset: Breeds per Region

In order to take the data further and conduct a direct comparison between the Breed and
Non-Breed datasets in terms of their geographical regions, I combined both Pure-Breed and
Mixed-Breed datasets and partitioned the resulting data according to sampling location. One
sample (PBrd481) had to be removed due to its unknown sampling location, leading to a
total dataset of 568 samples from dog breeds. The breed geographical partitioning was

designed to correspond with the regions previously defined for the Non-Breeds.

The data was partitioned as follows: America, n=32, China and Southeast Asia, n=37, North
and Northeast Asia, n=162, Europe, n=251, Near East and Southwest Asia, n=45 and Sub-
Saharan Africa, n=41. See Supplementary Tables 7-8, column ‘Brd Region’ for the

geographical regions to which samples were assigned.

I1.5.2 DNA Extraction, Amplification and Sequencing

Modern dog hairs were obtained from 71 ISEA and Near Oceania dogs and 8 Pakistan dogs.
DNA extraction was conducted based on the protocol designed by Pfeiffer et al. (62). An
average of five hairs were taken from each sample and washed in a 1/10 bleach dilution.
They were rinsed five repetitive times using ddH,O. The hairs were then digested in a 340ul
extraction buffer containing 100mM Tris-HCI, pH 8.0, 100mM NaCl, 3mM CaCl,, 2% SDS
(w/v) 40mM DTT and 250pg/ml proteinase K. The samples were incubated overnight at
56°C. The DNA was purified using the QIAquick PCR purification Kit (QIAGEN Ltd, UK)

following the manufacturer’s instructions.

The forward primer H15422 (5’-CTCTTGCTCCACCA TCAGC-3’) and the reverse primer
L16106 (5’-AAACTATATGTCCTGAAACC-3") were used to amplify a 684bp fragment
(excluding primers) corresponding to the positions 15,423 — 16,106 on the complete dog
mitochondrial DNA reference sequence (Genbank Acc. Nb. U96639) (63). The amplified
sequence corresponded to a hypervariable control region fragment of the mitochondrial
genome. The PCR amplification was performed in 25ul containing 2pl extract, 0.76x PCR
Gold Buffer, 1.89mM MgCl,, 1.04U Tag, 0.18mM dNTP and 0.75uM of each primer. The

PCR thermal cycling reactions consisted of a 2 minute denaturation step at 94°C, followed
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by 35 cycles of 45s denaturation at 94°C, 45s annealing at 52°C, 45s at 72°C, then a 10
minute final extension step at 72°C. The PCR amplifications were visualised on a 0.5x
agarose gel. No modern contamination was identified for the DNA extraction and the PCR
blanks. Sequencing was performed on a 48-capillary 3730 DNA Analyser in a DNA
laboratory located in a physically separated building. The sequencing primers were identical

to the ones used for DNA amplification. Sequencing was undertaken on both strands.

I1.5.3 DNA Sequence Analysis

Sequences were visualised on Geneious (Geneious Pro 5.3.4 created by Biomatters.
Available from http://www.geneious.com) and aligned using MAFFT v7.017 (64). The
alignments were confirmed visually. Sequences with missing data were removed. The
obtained 582bp sequences (Supplementary Information SI3) were compared to published
sequences of selected dog populations (3, 7, 8, 11, 12, 14, 56-58, 65, 66) Some populations
followed the haplotype nomenclature attributed by Vila, others by Savolainen.
Consequently, haplotypes were converted in order to follow the Savolainen nomenclature
and ensure better comparison with previously published data. A full comparison can be
found in Supplementary Table 11. Additional haplotypes for which no Savolainen haplotype
equivalent existed retained their original names. Sequences were collapsed to haplotypes
using FaBox v1.41 (67) and DnaSP v5.10 (68). Bayesian trees were built using MrBayes
v2.0.3 Plugin for Geneious (created by Suchard, M. and Biomatters Ltd.) and rooted using a
Canis latran sequence. A median-joining network was built for both datasets (582bp and

304bp) using NETWORK 4.6.1.2 (www.fluxusengineering.com, (69)) and Gephi (70).

I1.5.4 Population Variation

Wright’s F-statistics were all computed through ARLEQUIN v3.5.1.3 (71). They have a
theoretical minimum of 0 indicative of a lack of divergence and a theoretical maximum of 1
indicating fixation for alternate alleles in different subpopulations. However, the
interpretation of Fgr values can be difficult. Wright has provided the following qualitative
interpretation of Fsr values (25, 26):

*  Fgr>0.25 indicates very great differentiation

* Fgr between 0.15 and 0.25 are considered to represent moderately great

differentiation

* Fgrbetween 0.15 and 0.05 indicates moderate differentiation
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*  Fgr<0.05 may be considered as indicating little genetic differentiation.
These are only qualitative guidelines as Wright also notes that differentiation is by no mean
negligible if the Fgr value is as low as 0.05 or less. It is also worth noting that Fgr values are
subject to larger sampling error when estimated from smaller sample size (72). See Chapter I

for more details on Wright's F-statistics.

Population genetic variation was assessed by analysis of molecular variance (AMOVA)
based on 13 groupings. These groupings can be found in Tables 3, 5 and 7 within the Results
and Discussion section. ¢-statistics representing haplotype distances correlations at various
levels of hierarchical clusters ¢cr, Psc and st were calculated using ARLEQUIN v3.5.1.3.

(71) and significance of the results were evaluated based on 1023 permutations.
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I1.8.1 Supplementary Information SI 1: ISEA Dataset: sequence analysis of the 71
newly sampled dogs

I analysed 683bp (excluding primers) of the mtDNA CR for 71 dogs from ISEA and Near
Oceania (Supplementary Table 6). A total of 45 haplotypes were observed, six of which
were novel and specific to ISEA and Near Oceania (Supplementary Table T13). The
phylogenetic analysis grouped all my new dog sequences in the previously described
haplogroups A-C. As observed with published phylogenetic studies on this 582bp fragment,
the Bayesian posterior probability support for the Bayesian tree was relatively low
(Supplementary Figure 1). However, as pointed out by Pang et al. (1), the full mtDNA
genome analysis previously showed these haplogroups had high support with neighbour-
joining bootstrap values exceeding 92% and Bayesian values reaching 100% (1), thus

confirming the topography of this 582bp CR fragment.
Among the ISEA village dog population, 123 samples belonged to clade A, (65.8%), 36 fell

in clade B (19.2%) and 28 samples (15%) came under clade C (Supplementary Table 13).

This reflects the results observed from previous studies of the Old World gene pool, with a
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predominance of clades A, B and C currently found in every population. Interestingly, the
ISEA dataset had among the lowest percentage of clade A samples (65.8%, only second
lowest after SA with 62.3%) and an almost equivalent number of samples falling under
clades B and C (19.2% and 15% respectively). No clade D, E or F was found among these
new individuals. This re-emphasises the observation that these three clades are regionally
restricted: clade D tends to be found primarily in Central Europe and the Middle East
whereas clades E and F are restricted to East Asia (1,2). Dividing the ISEA dataset into its
various islands (Philippines, Kalimantan, New Guinea and the Solomon Islands) brought
forward an interesting observation: clade A continued to dominate the assemblage, followed
by clade B then C with the exception of Kalimantan. This island contained 22.2% of clade C

samples in comparison to 12.7% of clade B samples.

Six novel haplotypes represented by a total of nine samples were identified in Near Oceania:
five on the island of New Guinea (clade A, n=3; clade B, n=1; clade C, n=1) and 1 (clade A)
within the Solomon Islands. This may be explained by the fact that the island of New Guinea
has had limited sampling in the past while the Solomon Islands have never been previously
sampled. In addition, the remoteness of these islands would contribute towards the

preservation of indigenous haplotypes within these local dog populations.

References

1. Pang JF, et al. (2009) mtDNA data indicate a single origin for dogs south of Yangtze River,
less than 16,300 years ago, from numerous wolves. Molecular Biology and Evolution.
26(12):2849-64.

2. Savolainen P, et al (2002) Genetic evidence for an East Asian origin of domestic
dogs. Science. 298(5598):1610-1613.

11.8.2 Supplementary Information SI 2: Details on the geographical barriers defining
non-breed dog populations

The non-breed dog populations have been defined based on geographical barriers that would
have contributed towards isolation by distance. These comprised of deserts, mountain
ranges, rivers and oceans (Supplementary Figure 2). Separating Sub-Saharan Africa from the
remainder of the non-breed populations is the Sahara Desert. The Sahara Desert is the largest
warm-climate desert on Earth with a surface area of approximately 9,000,000 km? (1). The
Near East is located west of the Hindu Kush and the Indus River, separating it from North
China/Mongolia and to a certain extent South Asia. Moreover, this region can be considered
in itself a barrier, populated by the Arabian Desert and numerous mountains including the

Taurus Mountains and the Zagros Mountains. East Asia is isolated from the West through
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the Tien Shan and the Hindu Kush Mountains as well as the Himalayas. It is only separated
from Asia South of the Yangtze River by the Yangtze River as defined by Pang ef al. in their
2009 study (2). The Yangtze River may not represent an important geographical obstacle but
its drainage basin is 6,300kms long and has a catchment area of 1.94 x 10° km* (3). Unstable
Holocene environmental conditions within the Yangtze Delta led to five declines in human
civilisation, clearly impacting upon these human societies and their development and
supposedly indirectly affecting dog populations (4). Finally, ISEA remains isolated through
its oceanic barrier, although it is important to note that the island of Borneo was part of the

mainland Southeast Asia landmass during the Last Glacial Maximum.

References
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26(12):2849-64.

3. Chen Z, et al. (2001) Yangtze River of China: historical analysis of discharge variability and
sediment flux. Geomorphology. (41): 77-91.

4. Zhang Q, et al. (2005) Environmental change and its impacts on human settlement in the
Yangtze Delta, P.R. China. Catena. (60):267-277.

11.8.3 Supplementary Information SI 3: Sequences of the 79 samples analysed for this
study

>ISEAO01 Canis familiaris LV141

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAO03 Canis familiaris LV 144

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA04 Canis familiaris LV 145

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
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CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA16 Canis familiaris LV206

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA33 Canis familiaris JLNO15

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA37 Canis familiaris LV083

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA46 Canis familiaris LV136

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS55 Canis familiaris LV049

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA64 Canis familiaris LV111

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
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GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 112 Canis familiaris OL512 Pakistan

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS52 Canis familiaris LV042

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA63 Canis familiaris LV107

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAG61 Canis familiaris LV067

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS50 Canis familiaris LV039

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCATTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGNGCTATTCAGTCAAT

>ISEA70 Canis familiaris GL-LV35

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCATTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT
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>ISEA11 Canis familiaris LV178

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA12 Canis familiaris LV180

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA13 Canis familiaris LV190

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA20 Canis familiaris LV224

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA18 Canis familiaris LV210

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA---------

>ISEA39 Canis familiaris LV094

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 113 Canis familiaris OL515 Pakistan

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
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GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAO02 Canis familiaris LV 143

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAO05 Canis familiaris LV155

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA09 Canis familiaris LV175

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA10 Canis familiaris LV177

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA38 Canis familiaris LV135

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS56 Canis familiaris LV056

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
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CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA21 Canis familiaris LV227

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA31 Canis familiaris JLNO16

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA65 Canis familiaris LV114

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS59 Canis familiaris LV064

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAACCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA30 Canis familiaris LV400

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS57 Canis familiaris LV059

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
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CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA---------

>ISEA60 Canis familiaris LV066

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 110 Canis familiaris OL517 Pakistan

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 114 Canis familiaris OL516 Pakistan

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 115 Canis familiaris OL518 Pakistan

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 116 Canis familiaris OL519 Pakistan

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 117 Canis familiaris OL520 Pakistan

ACA-
CCCCTACATTCATATATTGAATTACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
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CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT

ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT

GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA36 Canis familiaris LV081

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTT
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA41 Canis familiaris LV079

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTT
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS58 Canis familiaris LV063

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTT
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA06 Canis familiaris LV172

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCACAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA45 Canis familiaris GL-LV07

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS51 Canis familiaris LV040

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
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TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA71 Canis familiaris GL-LV08

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA43 Canis familiaris LV100

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA47 Canis familiaris LVO11

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA48 Canis familiaris LV023

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA69 Canis familiaris GL-LV29

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>SwA 111 Canis familiaris OL509 Pakistan

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
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ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAACGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA62 Canis familiaris LV106

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGCTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAATTCACTGATCTTTCAACAGTAATCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA40 Canis familiaris LV098

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATCCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTC
TGCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTA
TCAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS53 Canis familiaris LV045

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACGGTAATCAAATGCATATCACCTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAS54 Canis familiaris LV046

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTCCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATATTA
ACTCAATCTCATAGTTCACTGATCTATCAACGGTAATCAAATGCATATCACCTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACTTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATCTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCACCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGAATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEA07 Canis familiaris LV173
ACACCCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCC
CCTATGTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACA
TATCAACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAA
TCACCATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGG
GTTACTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAA
TTCTCGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCAT
TTGGTATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTAT
CTTCTGCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA
TTTATCAACTCACGCATAAAATCAAGGTGCTATTCAGTCAAT

>ISEAO08 Canis familiaris LV174
ACACCCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCC
CCTATGTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACA
TATCAACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAA
TCACCATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGG
GTTACTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAA
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TTCTCGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCAT

TTGGTATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTAT
CTTCTGCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA
TTTATCAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA14 Canis familiaris LV200
ACACCCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCC
CCTATGTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACA
TATCAACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAA
TCACCATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGG
GTTACTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAA
TTCTCGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCAT
TTGGTATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTAT
CTTCTGCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA
TTTATCAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA15 Canis familiaris LV201
ACACCCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCC
CCTATGTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACA
TATCAACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAA
TCACCATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGG
GTTACTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAA
TTCTCGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCAT
TTGGTATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTAT
CTTCTGCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA
TTTATCAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA17 Canis familiaris LV207

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA---------

>ISEA67 Canis familiaris LV128

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCA---------

>ISEA19 Canis familiaris LV223

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA27 Canis familiaris LV293

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
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ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA28 Canis familiaris LV294

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA29 Canis familiaris LV295

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA44 Canis familiaris LV007

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA49 Canis familiaris LV025

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA22 Canis familiaris LV230

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGNGCTATTCAGTCAAT

>ISEA23 Canis familiaris LV234

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
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GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT

GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA68 Canis familiaris LV133

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCT
GCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTAT
CAACTCACGCATAAGATCAAGGTGCTATTCAGTCAAT

>ISEA32 Canis familiaris JLN026
ACACCCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCC
CCTATGTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACA
TACTAACTCAATCTCATAATTCACTGATCTGTCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTA
ATCACCATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGG
GGTTACTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTTTATTTACTCCAATCCTACTA
ATTCTCGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCA
TTTGGTATCTTTTAATTTTTAGGGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTA
TCTTCTGCTCTCAGGGGATATGCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATC
A

>ISEA42 Canis familiaris LV099

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATCTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAGTGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATTCTTACATAGGACATATCA
ACTCAATCTCATAATTCATTGATCTGTCAGCAGTAATCAAATGCATATCACTTAGTCCAATAAGGGCTTAATCACC
ATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTAC
TATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTCTATTTACTCCAATCCTACTAATTCTC
GCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGGT
ATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAATTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAG
ATCAAGGTGCTATTCAGTCAAT

>ISEA24 Canis familiaris LV250

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATACTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAA
ATCAAGGTGCTATTCAGTCAAT

>ISEA25 Canis familiaris LV253

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATACTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAA
ATCAAGGTGCTATTCAGTCAAT

>ISEA34 Canis familiaris LV255

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATACTA
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ACTCAATCTCATAATTCACTGATCTATCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAA
ATCAAGGTGCTATTCAGTCAAT

>ISEA26 Canis familiaris LV254

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATACTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAA
ATCAAGGTGCTATTCAGTCAAT

>ISEA35 Canis familiaris LV264

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATACTA
ACTCAATCTCATAATTCACTGATCTATCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAACCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACCTTATTTACTCCAATCCTACTAATTCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAA
ATCAAGGTGCTATTCAGTCAAT

>ISEA66 Canis familiaris LV119

ACA-
CCCCTACATTCATATATTGAATCACCCCTACTGTGCTATGTCAGTATTTCCAGGTAAACCCTTCTTCCCTCCCCTAT
GTACGTCGTGCATTAATGGTTTGCCCCATGCATATAAGCATGTACATAATATTATATCCTTACATAGGACATACTA
ACTCAATCTCATAATTCACTGATCTGTCAACAGTAACCGAATGCATATCACTTAGTCCAATAAGGGCTTAATCAC
CATGCCTCGAGAAACCATCAATCCTTGCTCGTAATGTCCCTCTTCTCGCTCCGGGCCCATACTAACGTGGGGGTTA
CTATCATGAAACTATACCTGGCATCTGGTTCTTACCTCAGGGCCATAACTTTATTTACTCCAATCCTACTAATTCT
CGCAAATGGGACATCTCGATGGACTAATGACTAATCAGCCCATGATCACACATAACTGTGGTGTCATGCATTTGG
TATCTTTTAATTTTTA-
GGGGGGAATCTGCTATCACTCATCTACGACCGCAACGGCACTAACTCTAACTTATCTTCTGCTCTCAGGGGATAT
GCCCGTCGCGGCCCTAATGCAGTCAAATAACTTGTAGCTGGACTTATTCATTATCATTTATCAACTCACGCATAAA
ATCAAGGTGCTATTCAGTCAAT
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11.8.4 Supplementary Figures

Ca
s,
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n

Supplementary Figure 1: Bayesian tree based on the 582bp fragment of the mtDNA CR.
Consensus tree built using Bayesian Monte Carlo-Markov Chain and rooted by a coyote
sequence Canis latran. Numbers represent the Bayesian posterior probability support. Colours
denote clades: clade A (black), clade B (blue), clade C (yellow), clade D (green), clade E (pink)
and clade F (orange).
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Supplementary Figure 2: Map of geographical barriers within locations under study.
Location and extent of the geographical barriers are shaded in grey. Colours represent the origin
of the six non-breed dog populations.
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11.8.5 Supnlementarv Tables

Supplementary Table ST1: Full details for the Sub-Saharan African dataset including location of sample, haplogroup, haplotype, Sample Id, Genbank
Accession Number and Source. Sorted by fragment length and countries.

AMOVA Ref
Afr03
Afr04
Afr10
Afr103
Afr106
Afr108
Afr111
Afr113
Afr115
Afr119
Afr121
Afr127
Afr128
Afr130
Afr131
Afr135
Afr137
Afr14
Afr140
Afr17
Afr18
Afr19
Afr20
Afr26
Afr27
Afr28
Afr36
Afr37
Afrd9
Afr50
Afr54
Afr56
Afr57
Afr61
Afr63
Afre4
Afr69
Afr70
Afr77
Afr78
Afr80
Afrg1
Afrg5
Afrg6
Afrg9
Afro0
Afro6
Afr124
Afr126
Afr129
Afr132
Afr136
Afrd2
Afr65
Afr82
Afr101
Afr116
Afr142
Afr05
Afr105
Afr109
Afr11
Afr110
Afr117
Afr139
Afr15
Afr29
Afr30
Afr31
Afr38
Afr39
Afr40
Afr51
Afr55
Afr66
Afr74
Afr75
Afr79
Afrg3
Afr87
Afro3
Afr06
Afr107
Afr138
Afr143
Afr145
Afr21
Afrd44
Afr59
Afr60
Afr84
Afrg8
Afr92
Afr146
Afr147
Afr148
Afr149
Afr150
Afr151
Afr152
Afr153
Afr154
Afr155
Afr156
Afr158
Afr157
Afro1
Afr95
Afr07
Afr12
Afr122
Afr123
Afr125
Afr22
Afr32
Afr43
Afr52
Afr72
Afr73

Sample Id
NA16
NA17
NA88
NA8
NA24
NA47
NA78
NA93
NA31
NA38
NA59
NA81
NAGO
NA36
NA34
NA44
NA40
NAB4
NA70
NA79
NA89
NA96
NA27
NA82
NAG6
NA83
NA25
NA86
NA85
NA14
NA84
NA12
NA76
NA42
NA11
NA94
NA19
NA30
NA49
NA53
NA91
NA71
NA73
NA87
NA13
NAB9
NA72
NAB3
NA62
NA75
NA21
NA33
NA74
NA23
NA15
NA98
NA10
NA54

UG130
uUG125
uG17
uG141
UG35
UGT74
uG37
UG140
UG144
UG102
uGe6
uG126
uG124
UG115
UG131
UG58
UG33
UG153
uGe9
UGT72
UG53
UG5
uGe3
uG142
uGs3
uG123
uG26
uG8s
UG133
uGeo
UG149
uG101
UG31
uG120
UG150
27
z72
273
z74
275
276
224
225
m346
m84
m85
m88
m86
NA77
NA51
uG117
UG105
uG77
UG51
uG137
uG111
UG59
uG122
uGos
uG138
UG44

Genbank Acc. Nb
GQ375179
GQ375165
GQ375186
GQ375177
GQ375170
GQ375174
GQ375181
GQ375165
GQ375170
GQ375184
GQ375179
GQ375174
GQ375185
GQ375174
GQ375182
GQ375178
GQ375179
GQ375184
GQ375184
GQ375177
GQ375177
GQ375177
GQ375182
GQ375177
GQ375186
GQ375188
GQ375174
GQ375198
GQ375177
GQ375179
GQ375170
GQ375177
GQ375184
GQ375178
GQ375179
GQ375165
GQ375181
GQ375183
GQ375177
GQ375183
GQ375174
GQ375177
GQ375187
GQ375174
GQ375174
GQ375174
GQ375174
GQ375200
GQ375200
GQ375203
GQ375200
GQ375203
GQ375200
GQ375201
GQ375200
GQ375213
GQ375212
GQ375212
GQ375194
GQ375187
GQ375177
GQ375195
GQ375177
GQ375164
GQ375196
GQ375195
GQ375195
GQ375165
GQ375191
GQ375187
GQ375194
GQ375193
GQ375194
GQ375197
GQ375177
GQ375165
GQ375165
GQ375189
GQ375165
GQ375164
GQ375174
GQ375200
GQ375200
GQ375200
GQ375200
GQ375200
GQ375200
GQ375205
GQ375200
GQ375200
GQ375200
GQ375200
GQ375200
AF531674
AF531674
AF531684
AF531668
AF531684
AF531672
EU816524
AF531674
AF531723
AF531679
AF531699
AF531679
AF531722
GQ375168
GQ375168
GQ375169
GQ375169
GQ375168
GQ375169
GQ375168
GQ375169
GQ375169
GQ375169
GQ375169
GQ375169
GQ375169

Haplogrou

PPP>PPPPPPPPPO0P>POP>PPI>rrP0000000000OESZB>EI2>P>>2>>P>2>>>>22>2>2>2200000000000>>>2>>>>2>>>>>2>>>>2>>>2>>>>2>>>>2>2>>2>>>2>>2>2>2>2>2>2>2>>> > >

Haplotype
A20 (VilA15)
A18 (VilA2)
VilA22
A17 (ViIA13)
A27 (VIIAT)
A11 (VilA11a)
A80 (ViIA17)
A18 (VilA2)
A27 (VIIAT)
AB5 (VilA20)
A20 (VilA15)
A11 (VilA11a)
A38 (VilA21)
A11 (VilA11a)
VilA18
A71 (vilA14)
A20 (VilA15)
AB5 (VilA20)
AB5 (VilA20)
A17 (VilA13)
A17 (ViIA13)
A17 (ViIA13)
VilA18
A17 (VilA13)
VilA22
VilA24
A1 (ViA11a)
A153 (VilA34)
A17 (ViIA13)
A20 (VilA15)
A27 (VIIAT)
A17 (ViIA13)
AB5 (VilA20)
A1 (vilA14)
A20 (VilA15)
A18 (VilA2)
A80 (VilA17)
A32 (ViIA19)
A17 (ViIA13)
A32 (VilA19)
A1 (ViA11a)
A17 (VilA13)
A03 (VilA23)
A11 (VilA11a)
A1 (ViA11a)
A11 (VilA11a)
A1 (ViA11a)
BO1 (VilB1b)
BO1 (VilB1b)
B38 (vilB3a)
BO1 (VilB1b)
B38 (vilB3a)
BO1 (VilB1b)
BO1 (VilB1c)
BO1 (VilB1b)
vilC6
CO8 (VilC5)
€08 (VilC5)
A49 (VIIA30)
A03 (VilA23)
A17 (ViIA13)
VilIA31
A17 (ViIA13)
A22 (VilA1)
VilA32
ViIA31
VilA31
A18 (VilA2)
AO1 (VilA27)
A03 (VilA23)
A49 (VIIA30)
VilA29
A49 (VIIA30)
VIIA33
A17 (ViIA13)
A18 (VilA2)
A18 (ViIA2)
A02 (VilA25)
A18 (ViIA2)
A22 (VilA1)
A1 (ViA11a)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
B41 (VilB4)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
BO1 (VilB1b)
A22
A22
A32
A16
A32
A20
A153
A22
B02
A27
A48
A27
BO1
ViIAS
ViIAS
ViIA6
VilAB
ViIAS
VilAB
ViIAS
VilAB
ViIA6
VilAB
ViIA6
VilAB
ViIA6

582b
v
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Region
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa

Southeast Africa
West Africa
West Africa
West Africa
West Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa

Counti

Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Namibia
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Lesotho
Lesotho
Lesotho
Lesotho
Lesotho
Lesotho

South Africa
South Africa

Tanzania
Gambia
Gambia
Gambia
Gambia
Namibia
Namibia
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda
Uaganda
Uganda

North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
Uganda Isles
Uaanda Isles
Uganda Main
Uaanda Isles
Uganda Main
Uaanda Main
Uganda Main
Uaanda Isles
Uganda Isles
Uaanda Main
Uganda Main
Uaanda Isles
Uganda Isles
Uaanda Main
Uganda Isles
Uaanda Main
Uganda Main
Uaanda Isles
Uganda Main
Uaanda Main
Uganda Main
Uaanda Main
Uganda Main
Uaanda Isles
Uganda Main
Uaanda Isles
Uganda Main
Uaanda Main
Uganda Isles
Uaanda Main
Uganda Isles
Uaanda Main
Uganda Main
Uaanda Main
Uganda Isles
N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

North

North
Uganda Main
Uaanda Main
Uganda Main
Uaanda Main
Uganda Isles
Uaanda Main
Uganda Main
Uaanda Main
Uganda Main
Uaanda Isles
Uganda Main

Categol
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous
Indiaenous
Indigenous
Indiaenous
Indigenous
Indigenous
Indigenous
Indigenous
Indigenous

Source
Boyko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Boyko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009

Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009
Bovko et al., 2009



Supplementary Table ST2: Full details for the Near East dataset including location of sample, haplogroup, haplotype, Sample Id, Genbank Accession
Number and Source. Samples sorted by fragment length and countries.

| AMOVA Ref |Samp|e Id Genbank Acc. Nb Haplogroup Haplotype 582bp 304bp

Afr02

SWA317
SWA318
SWA319
SWA320
SWA321
SWA322
SWA323
SWA353

EG49
EG35
EG47

Conl7

GQ375170
GQ375171
GQ375172
GQ375164
GQ375165
GQ375165
GQ375173
GQ375166
GQ375166
GQ375166
GQ375170
GQ375166
GQ375164
GQ375171
GQ375164
GQ375166
GQ375199
GQ375200
GQ375199
GQ375199
GQ375200
GQ375199
GQ375208
GQ375207
GQ375208
GQ375207
HQ452466
AF531664
AF531655
AF531656
AF531664
AF531664
AF531664
AF531664
AF531664
EU789725
AF531669
AF531669
AF531669
AF531669
AF531670
AF531671
AF531671
AF531671
AF531671
EUB16506
HQ452466
HQ452468
HQ452469
AF531671
EU816506
AF531669
AF531670
AY656705
AF531669
AF531670
AF531670
AF531671
AF531655
AF531669
AF531671
AF531671
HQ452471
AF531664
AF531671
AF531674
AF531674
EU816506
AF531664
AF531664
AF531664
AF531664
AF531669
AF531669
AF531669
AF531670
AF531671
AF531671
AY656705
AF531664
AF531664
AF531669
AF531670
AF531671
AF531671
AF531679
AF531671
AF531671
AF531671
AF531664
AF531664
AF531664
AF531664
AF531664
AF531671
AF531656
AF531664
AF531664
AF531664
AF531671
AF531674
EU816506
EU816506
AF531664

>>>>>>>>>>>>P>>>>P>>>>P>>>>>>>>>>>>>>>P>P>>>>>>>>>P>>>>>>>P>P>>>>P>>>P>P>>>P>P>>>P>>>>P>>2>>2>2000000000®>BB>>>>>>>>>>>>> >

Region Country Location specific Category Source
A27 (VilA7) v v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
VilA8 v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
A33 (VilA9) v v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
A22 (VIIAL) v v North Africa Eavpt Giza Indiaenous Bovko et al., 2009
A18 (VilA2) v v North Africa Eaypt Giza Indigenous Bovko et al., 2009
A18 (ViIA2) v v North Africa Eavpt Giza Indiaenous Bovko et al., 2009
VilA10 v v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
A169 (VIIA3) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
A169 (VIIA3) v v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
A169 (VIIA3) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
A27 (VIIAT) v v North Africa Eavpt Luxor Indigenous Boyko et al., 2009
A169 (VIIA3) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
A22 (VilAL) 4 v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
VilA8 v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
A22 (VilAL) 4 v North Africa Eaypt Giza Indigenous Bovko et al., 2009
A169 (VIIA3) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
BO2 (ViBla) v v North Africa Eaypt Kharga Oasis Indigenous Bovko et al., 2009
BO1 (ViB1b) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
BO2 (ViBla) v v North Africa Eaypt Kharga Oasis Indigenous Bovko et al., 2009
B02 (viBla) v v North Africa Eavpt Kharga Oasis Indiaenous Bovko et al., 2009
BO1 (VilBlb) v v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
B02 (viBla) v v North Africa Eavpt Kharga Oasis Indiaenous Bovko et al., 2009
CO03 (VilC2) v v North Africa Eaypt Giza Indigenous Bovko et al., 2009
CO7 (ViIC1b) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
CO03 (VilC2) v v North Africa Eaypt Luxor Indigenous Bovko et al., 2009
CO7 (ViIC1b) v v North Africa Eavpt Luxor Indiaenous Bovko et al., 2009
A167 v v Western Asia Iran Dezful, Xuzestan Baxtivari Ardalan et al., 2011
All v v Western Asia Iran Golestan Gorai Ardalan et al., 2011
A02 v v Western Asia Iran Kerman Guard Dog Ardalan et al., 2011
A03 v v Western Asia Iran Sabzevar, Xorasan Guard Doa Ardalan et al., 2011
All v v Western Asia Iran Hormozgan Guard Dog Ardalan et al., 2011
All v v Western Asia Iran Kerman Guard Doa Ardalan et al., 2011
All 4 v Western Asia Iran Boruierd, Lorestan Guard Dog Ardalan et al., 2011
All v v Western Asia Iran Joaatay, Xorasan Guard Doa Ardalan et al., 2011
All v v Western Asia Iran Guard Dog Ardalan et al., 2011
Al5 v v Western Asia Iran Mashhad, Xorasan Guard Doa Ardalan et al., 2011
A7 4 v Western Asia Iran Kerman Guard Dog Ardalan et al., 2011
A7 v v Western Asia Iran Tehran Guard Dog Ardalan et al., 2011
A7 v v Western Asia Iran Abaveysan, Xorasan Guard Dog Ardalan et al., 2011
A7 v v Western Asia Iran N/A Guard Dog Ardalan et al., 2011
A18 v v Western Asia Iran Gili, Markazi Guard Dog Ardalan et al., 2011
Al9 v v Western Asia Iran Borazian, Bushehr Guard Doa Ardalan et al., 2011
A19 4 v Western Asia Iran Jahrom, Fars Guard Dog Ardalan et al., 2011
Al9 v v Western Asia Iran Toroa, Xorasan Guard Doa Ardalan et al., 2011
A19 4 v Western Asia Iran Ashxane, Xorasan Guard Dog Ardalan et al., 2011
A135 v v Western Asia Iran Mazinan, Xorasan Guard Doa Ardalan et al., 2011
A167 v v Western Asia Iran Susangerd, Xuzestan Guard Dog Ardalan et al., 2011
A171 v v Western Asia Iran Markazi Guard Doa Ardalan et al., 2011
A172 4 v Western Asia Iran Kerman Guard Dog Ardalan et al., 2011
Al9 v v Western Asia Iran Kordestan Kordi Ardalan et al., 2011
A135 4 v Western Asia Iran llam Kordi Ardalan et al., 2011
Al7 v v Western Asia Iran 1 i Ardalan et al., 2011
A18 v v Western Asia Iran Fereydunkenar, Mazandaran Mazandarani Ardalan et al., 2011
A82 v v Western Asia Iran Sari, Mazandaran Mazandarani Ardalan et al., 2011
A7 4 v Western Asia Iran Esfahan Qahderijani Ardalan et al., 2011
A18 v v Western Asia Iran Bastam, Semnan Sangesari Ardalan et al., 2011
A18 4 v Western Asia Iran Shahrud, Semnan Sangesari Ardalan et al., 2011
A19 [4 v Western Asia Iran Semnan Sangesari Ardalan et al., 2011
A02 v v Western Asia Iran Ardabil Sarabi Ardalan et al., 2011
A17 [4 v Western Asia Iran Mahneshan, Zanjan Sarabi Ardalan et al., 2011
A19 v v Western Asia Iran Ardabil Sarabi Ardalan et al., 2011
A19 v v Western Asia Iran Azarbayjan Sarabi Ardalan et al., 2011
A275 4 v Western Asia Iran Ardabil Sarabi Ardalan et al., 2011
All [4 v Western Asia Iran Afcang, Xorasan Sheep dog Ardalan et al., 2011
A19 v v Western Asia Iran markazi Sheep dog Ardalan et al., 2011
A22 [4 v Western Asia Iran Joveyn, Xorasan Sheep dog Ardalan et al., 2011
A22 4 v Western Asia Iran N/A Sheep dog Ardalan et al., 2011
A135 v v Western Asia Iran Bardaskan, Xorasan Sheep dog Ardalan et al., 2011
All 4 v Western Asia Iran Fars Stray dog Ardalan et al., 2011
All v v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
All 4 v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
All v v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
A7 4 v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
A7 v v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
A7 4 v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
A18 v v Western Asia Iran Tehran Strav doa Ardalan et al., 2011
A19 v v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
A19 [4 v Western Asia Iran Tehran Stray dog Ardalan et al., 2011
AB2 v v Western Asia Iran Vardavard, Tehran Stray dog Ardalan et al., 2011
All v v Western Asia Iran Golestan Torkaman Ardalan et al., 2011
All v v Western Asia Iran Censevli, Golestan Torkaman Ardalan et al., 2011
Al7 v v Western Asia Iran Golestan Torkaman Ardalan et al., 2011
A18 v v Western Asia Iran Golestan Torkaman Ardalan et al., 2011
Al9 v v Western Asia Iran Golestan Torkaman Ardalan et al., 2011
A19 v v Western Asia Iran N/A Indigenous Pang et al., 2009
A27 v v Western Asia Iran N/A Indigenous Pana et al., 2009
Al19 v v Western Asia Iran N/A Indigenous Pang et al., 2009
Al9 v v Western Asia Iran N/A Indigenous Pana et al., 2009
Al19 v v Western Asia Iran N/A Indigenous Pang et al., 2009
All v v Western Asia Iran Golestan Indiaenous Pana et al., 2009
All v v Western Asia Iran Golestan Indigenous Pang et al., 2009
All v v Western Asia Iran Golestan Indigenous Pang et al., 2009
All v v Western Asia Iran Golestan Indigenous Pang et al., 2009
All v v Western Asia Iran Semnan Indigenous Pang et al., 2009
Al19 v v Western Asia Iran Semnan Indigenous Pang et al., 2009
A03 v v Western Asia Iran Khorasan Indigenous (Sheepdog) Pang et al., 2009
All v v Western Asia Iran Golestan Indigenous (Sheepdog) Pang et al., 2009
All v v Western Asia Iran Khorasan Indigenous (Sheepdog) Pang et al., 2009
All v v Western Asia Iran Tehran Indigenous (Sheepdog) Pang et al., 2009
Al19 v v Western Asia Iran Eelam Indigenous (Sheepdog) Pang et al., 2009
A22 v v Western Asia Iran Tehran Indigenous (Sheepdog) Pang et al., 2009
A135 v v Western Asia Iran Eelam Indigenous (Sheepdog) Pang et al., 2009
A135 v v Western Asia Iran Eelam Indigenous (Sheepdog) Pang et al., 2009
All v v Western Asia Iran N/A Indigenous Savolainen et al., 2002
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SWA354
SWA355
SWA356
SWA357
SWA358
SWA359

SWA140

341G
331G

EG41
EG18
EG51
EG3
EG16
Iran01
Iran02
Iran03
Iran04
Iran05
Iran06
Iran07
Iran08
Iran09
Iran10
Iran1l
Iran12
Iran13
Iran14
Iran15
Iran16
Iran17
Iran18
Iran19
Iran20
Iran21
Iran22
Iran23

AF531671
AF531671
AF531671
AF531671
AF531673
AF531677
AF531677
AF531679
AF531670
AF531727
AF531722
AF531722
AF531722
AF531722
EUB16543
AF531722
AF531722
AF531722
AF531722
AF531727
AF531727
AF531722
AF531727
AF531731
AF531722
HQ452473
AF531722
AF531722
AF531723
AF531722
EU816544
AF531727
AF531722
AF531723
AF531727
AF531727
AF531723
AF531723
AF531722
AY656710
AY656710
AF531716
AF531717
AF531717
AF531717
AF531715
AF531715
AF531717
AF531716
AF531739
AF531739
AF531739
AF531739
AF531723
AF531723
AF531716
AF531723
AF531655
AF531664
AF531670
AF531670
AF531670
AF531672
AF531672
AF531672
AF531679
AF531691
HQ452466
AF531722
AF531722
AF531722
AF531723
AF531724
HQ452476
HQ452476
HQ452476
AF531716
AF531720
AF531740
GQ375168
GQ375169
GQ375168
GQ375169
GQ375167
GQ375211
GQ375209
GQ375206
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
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Supplementary Table ST3: Full details for the South Asia dataset including location of sample, haplogroup, haplotype, Sample Id, Genbank

Accession Number and Source. Samples sorted by fragment length and country.

| AMOVA Ref | Sample Id Genbank Acc. Nb Haplogroup Haplotype 582bp 304bp Region Country Location specific Category Source
SA02 m235 AF531670 A A18 ['4 v South Asia India Delhi Indigenous Pang et al., 2009
SA04 m318 AF531685 A A33 ['4 v South Asia India Goa Indigenous Pang et al., 2009
SA05 m321 AF531655 A A2 v v South Asia India Goa Indigenous Pang et al., 2009
SA06 m322 AF531664 A All ['4 v South Asia India Goa Indigenous Pang et al., 2009
SA07 m323 AF531700 A A49 v v South Asia India Goa Indigenous Pang et al., 2009
SA08 2362 AF531669 A A17 ['4 v South Asia India Madras City Indigenous Pang et al., 2009
SA09 2366 AF531659 A A6 ['4 v South Asia India  Mannargudi District Indigenous Pang et al., 2009
SA10 2363 AF531670 A A18 v v South Asia  India Nagai District Indigenous Pang et al., 2009
SA11 2364 AY660647 A A76 v v South Asia India Nagai District Indigenous Pang et al., 2009
SA12 2368 AF531659 A A6 v v South Asia  India Nagai District Indigenous Pang et al., 2009
SA13 m230 AF531664 A All v v South Asia India Sanelakapu Indigenous Pang et al., 2009
SAl4 m231 EU816522 A A151 v v South Asia India Sanelakapu Indigenous Pang et al., 2009
SA15 2369 EU816529 A A158 v v South Asia India  South Arcot District Indigenous Pang et al., 2009
SA16 m200 AY660647 A A76 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA20 m204 AF531672 A A20 v v South Asia  India Tamil Nadu Indigenous Pang et al., 2009
SA22 m206 AF531668 A A16 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA23 m207 AF531668 A A16 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA24 m208 AF531664 A All v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA26 m210 EU816523 A A152 v v South Asia  India Tamil Nadu Indigenous Pang et al., 2009
SA27 m211 AY660648 A ATT v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA28 m212 AY660649 A AT8 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA29 m213 EU816521 A A150 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA30 m214 EU816524 A A153 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA31 m215 AF531655 A A2 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA32 m216 AY660649 A A78 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA33 m217 AF531664 A All v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA35 m219 EU816523 A A152 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA36 m220 AF531664 A All v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA37 m221 AF531679 A A27 v v South Asia  India Tamil Nadu Indigenous Pang et al., 2009
SA38 m222 EU816521 A A150 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA39 m223 AF531672 A A20 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA40 2365 AF531664 A All v v South Asia India Tanjore District Indigenous Pang et al., 2009
SA18 m202 AF531722 B B1 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA21 m205 AF531722 B B1 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA34 m218 AF531722 B B1 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SAO1 m234 AF531717 C C3 v v South Asia India Darjeeling Indigenous Pang et al., 2009
SA03 m228 AF531717 C C3 v v South Asia India Gareluk Indigenous Pang et al., 2009
SAL7 m201 AF531717 C C3 ['4 v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA19 m203 AF531717 C C3 ['4 v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA25 m209 AF531719 (o} C5 v v South Asia India Tamil Nadu Indigenous Pang et al., 2009
SA41 367 AF531716 [} c2 v v South Asia  India Tanjore District Indigenous Pang et al., 2009
SA42 m10 AF531664 A All v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA43 m128 AF531664 A All v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA44 m58 AF531659 A A6 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA45 m59 AF531659 A A6 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA46 m61 AF531659 A A6 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA47 m4 AF531664 A All v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA48 m6 AF531664 A All v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA49 m56 AF531667 A Al4 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA50 m57 AF531667 A Al4 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA51 m60 AF531667 A Al4 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA52 m42 AF531679 A A27 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA55 m7 AF531664 A All v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA53 m43 AF531722 B Bl v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA54 m62 AF531717 C C3 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SA56 m8 AF531717 C C3 v v South Asia  India N/A Indigenous Savolainen et al., 2002
SWA110 OL517 This study A A02 v v South Asia Pakistan N/A Local indigenous breed This study
SWA114 OL516 This study A A02 v v South Asia Pakistan N/A Local indigenous breed This study
SWA115 OL518 This study A A02 v v South Asia Pakistan N/A Local indigenous breed This study
SWA116 OL519 This study A A02 v v South Asia Pakistan N/A Local indigenous breed This study
SWA117 0OL520 This study A A02 v v South Asia Pakistan N/A Local indigenous breed This study
SWA112 OL512 This study A All v v South Asia Pakistan N/A Local indigenous breed This study
SWA111 OL509 This study A A20 v v South Asia Pakistan N/A Local indigenous breed This study
SWA113 OL515 This study A A33 v v South Asia Pakistan N/A Local indigenous breed This study
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Supplementary Table ST4: Full details for the East Asia dataset including location of sample, haplogroup, haplotype, Sample Id, Genbank
Accession Number and Source. Samples sorted according to fragment length and country.

| AMOVA Ref | Sample Id Genbank Acc. Nb Haplogroup Haplotype 582bp 304bp Region Country Location specific Category Source
EANASY01 5825 AF531703 A A52 v v EastAsia China Tibet Tibetan indigenous dog Pang et al., 2009
EANASY100 5959 D83635 A A65 (4 v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY104 9907 AF531664 A All v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY106 9909 AF531664 A All v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY111 9914 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY112 9915 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY113 9916 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY114 9917 AF531664 A A1l v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY115 9918 EU816519 A A148 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY116 9919 AF531706 A A55 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY118 9921 EU816518 A A147 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY119 9922 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY120 9923 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY121 9924 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY123 9926 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY124 9927 AF531671 A A19 (4 v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY126 9929 AF531668 A Al6 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY129 9932 AF531669 A A17 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY130 9933 AF531664 A All v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY134 9937 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY135 9938 AF531664 A All v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY137 9940 EU816481 A A109 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY138 9941 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY139 9942 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY140 9943 AF531664 A All v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY141 9944 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY142 9945 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY143 9946 EU816468 A A95 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY144 9947 AF531672 A A20 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY145 9949 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY146 9950 AF531668 A Al6 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY147 9951 AF531669 A A17 (4 v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY148 9953 AF531664 A All v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY149 9954 EU816471 A A98 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY150 9955 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY151 9956 AF531670 A A18 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY154 9959 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY156 9961 AF531669 A A17 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY157 9962 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY158 9963 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY159 9965 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY161 9967 AF531669 A A17 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY162 9968 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY165 9971 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY166 9972 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY167 9973 AF531669 A A17 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY168 9974 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY170 9976 AF531669 A A17 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY171 9977 AF531664 A All v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY172 9978 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY173 9979 EU816510 A A139 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY174 9980 AF531671 A A19 v v  EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY175 9981 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY176 9982 AF531671 A A19 (4 v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY177 9983 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY181 9987 AF531664 A A1l (4 v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY183 9989 AF531669 A A17 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY185 9991 AF531671 A A19 v v EastAsia China Shanxixian Indigenous Pang et al., 2009
EANASY33 9823 AF531706 A A55 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY35 9825 AF531690 A A39 v v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY36 9826 AF531674 A A22 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY37 9827 AF531674 A A22 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY38 9828 AF531671 A A19 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY39 9830 AF531664 A All (4 v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY42 9835 AF531664 A All v v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY43 9836 AF531690 A A39 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY45 9838 EU816513 A Al142 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY47 9840 AF531674 A A22 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY49 9842 AF531690 A A39 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY50 9843 AF531671 A A19 (4 v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY56 9850 AF531672 A A20 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY58 9853 EU816513 A Al42 (4 v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY59 9854 AF531664 A All v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY60 9855 AF531670 A Al18 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY61 9856 AF531664 A All v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY62 9857 AF531671 A A19 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY63 9858 AF531670 A A18 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY64 9859 AF531674 A A22 (4 v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY65 9860 AF531664 A All v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY66 9861 AF531664 A A1l v v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY67 9862 AF531664 A All v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY70 9865 AF531690 A A39 v v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY71 9867 AF531671 A A19 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY72 9869 AF531664 A All (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY73 9870 AF531664 A All v v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY74 9871 AF531670 A Al18 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY75 9873 AF531668 A Al6 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY77 9875 AF531669 A A7 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY78 9876 AF531671 A A19 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY80 9878 AF531671 A A19 (4 v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY81 9879 AF531671 A A19 v v EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY84 9882 AF531671 A A19 (4 v  EastAsia China Heilongjiang Indigenous Pang et al., 2009
EANASY85 6000 AF531706 A A55 v v EastAsia China Qinghai Indigenous Pang et al., 2009
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Supplementary Table ST5: Full details for the Asia South of the Yangtze River dataset including location of sample, haplogroup, haplotype,

Sample Id, Genbank Accession Number and Source. Samples sorted according to fragment length and country.

[_AMOVA Ref _ Genbank Acc. Nb_Sample Id | Haplogroup] Haplotype |582bp|304bp]  Region | Country | Location Specific | Categor Source
ASY100 AF531706 5888 A A55 v v East Asia China Guangdong Indigenous Pang et al., 2009
ASY102 AF531689 5895 A A38 [4 v East Asia China Guangdong Indigenous Pang et al., 2009
ASY103 AF531714 5896 A A73 v v East Asia China Guangdong Indigenous Pang et al., 2009
ASY105 AF531714 5854 A A73 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY106 AF531714 5855 A A73 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY107 AF531669 5856 A A17 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY108 AF531714 5857 A A73 (4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY109 AF531714 5858 A A73 ['4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY110 AF531714 5859 A A73 (4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY111 AF531714 5860 A A73 ['4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY112 EU816517 5861 A Al46 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY113 AF531714 5862 A A73 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY114 EU816458 5863 A A85 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY115 AF531714 5865 A A73 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY116 EU816496 5866 A A125 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY117 EU816492 5867 A Al121 4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY118 AF531689 5868 A A38 [4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY119 EU816483 5869 A Alll 4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY120 AF531695 5871 A Ad4 (4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY121 EU816480 5872 A A107 ['4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY122 AF531714 5873 A A73 (4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY123 EUB16461 5874 A A88 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY124 AF531714 5875 A A73 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY125 AF531656 5877 A A3 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY126 AF531695 5878 A Ad4 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY127 EU816501 5879 A A130 v v East Asia China Guangxi Indigenous Pang et al., 2009
ASY128 AF531656 5880 A A3 (4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY129 AF531714 5881 A A73 [4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY131 EU816460 5883 A A87 (4 v East Asia China Guangxi Indigenous Pang et al., 2009
ASY132 EU816458 10054 A A85 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY133 EU816520 10055 A A149 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY135 AF531669 10058 A A17 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY136 EU816478 10059 A A105 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY137 AF531664 10060 A All v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY139 AF531664 10062 A All v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY140 AF531671 10063 A A19 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY142 AF531714 10065 A A73 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY143 EU816458 10066 A A85 4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY144 EU816514 10067 A Al143 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY147 EU816477 10070 A A104 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY148 AF531670 10071 A Al18 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY150 EU816470 10073 A A97 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY151 AF531664 10074 A All (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY152 AF531662 10075 A A09 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY153 AB007398 10076 A A75 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY154 AF531695 10077 A Ad4 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY155 AF531695 10078 A Ad4 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY156 AF531702 10079 A A51 [4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY158 AF531702 10081 A A51 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY159 AF531669 10082 A A17 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY160 EUB16466 10083 A A93 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY161 AF531664 10084 A All ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY162 EUB16484 10085 A Al12 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY163 EU816458 10086 A A85 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY164 AF531674 10087 A A22 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY165 AF531656 10088 A A3 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY166 AF531664 10089 A All v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY167 EU816501 10090 A A130 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY168 AF531714 10091 A A73 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY169 EU816473 10092 A A100 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY170 AF531695 10093 A Ad4 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY171 AF531670 10094 A A18 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY172 EUB16464 10095 A A91 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY173 EU816482 10096 A A110 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY174 AF531695 10097 A Ad4 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY176 AF531714 10099 A A73 ['4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY177 AF531681 10100 A A29 4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY180 AF531714 10103 A A73 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY181 AF531664 10104 A All v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY183 AF531670 10106 A A18 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY184 AB007398 10107 A A75 v v East Asia China Guizhou Indigenous Pang et al., 2009
ASY187 EU816514 10140 A Al143 4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY188 AF531671 10148 A A19 (4 v East Asia China Guizhou Indigenous Pang et al., 2009
ASY189 EU816471 9995 A A98 4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY190 AF531714 9996 A A73 (4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY191 AF531664 9997 A All 4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY192 EU816471 9998 A A98 [4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY194 EU816471 10000 A A98 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY196 EU816476 10002 A A103 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY197 AF531695 10003 A Ad4 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY198 EU816471 10004 A A98 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY200 EU816467 10006 A A94 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY201 AF531664 10007 A All (4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY202 EU816471 10009 A A98 ['4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY203 EUB16471 10010 A A98 (4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY206 AF531668 10018 A Al6 [4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY207 EUB16486 10019 A All4 (4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY209 EU816471 10021 A A98 ['4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY210 EU816457 10022 A AB4 v v East Asia China Hunan Indigenous Pang etal., 2009
ASY211 AF531664 10023 A All v v East Asia China Hunan Indigenous Pang et al., 2009
ASY212 EU816471 10024 A A98 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY214 AF531664 10026 A All [4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY215 AF531656 10027 A A3 v v East Asia China Hunan Indigenous Pang et al., 2009
ASY216 EU816472 10028 A A99 4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY219 AF531714 10035 A A73 (4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY221 AF531695 10037 A Ad4 ['4 v East Asia China Hunan Indigenous Pang et al., 2009
ASY222 EU816471 10038 A A98 v v East Asia China Hunan Indigenous Pang et al., 2009
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Supplementary Table ST6: Full details for the Island Southeast Asia and Oceania (ISEA) dataset including location of sample, haplogroup, haplotype, Sample Id, Genbank Accession
Number and Source. Samples sorted according to fragment length and country.

| AMOVA Ref Sample Id Genbank Acc. Nb  Haplogroup Haplotype 582bp 304bp Region Country Location Category Source
ISEA145 KA126 AF531664 A All v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog ~ Oskarsson et al., 2012
ISEA109 Indo2 AF531664 A All v v ISEA Indonesia N/A Indigenous Savolainen et al., 2002
ISEA113 m3 AF531670 A Al18 v v ISEA Indonesia N/A Indigenous Savolainen et al., 2002
ISEA114 KA13 HQ452445 A A214 v v ISEA Indonesia Kalimantan Local non-breed dog ~ Oskarsson et al., 2012
ISEA157 KA114 HQ452445 A A214 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA158 KA116 HQ452445 A A214 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA159 KA120 HQ452445 A A214 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA115 KA29 HQ452446 A A215 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA116 KA30 HQ452446 A A215 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEAL117 KA31 HQ452446 A A215 v v ISEA Indonesia Kalimantan Local non-breed dog ~ Oskarsson et al., 2012
ISEA118 KA32 HQ452446 A A215 v v ISEA Indonesia Kalimantan Local non-breed dog ~ Oskarsson et al., 2012
ISEA146 KA123 HQ452446 A A215 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog ~ Oskarsson et al., 2012
ISEA160 KA111 HQ452446 A A215 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA161 KA115 HQ452446 A A215 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA162 KA118 HQ452446 A A215 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA119 KA1l AY660633 A A29 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA120 KA14 AY660633 A A29 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA121 KA15 AY660633 A A29 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA122 KA16 AY660633 A A29 v v ISEA Indonesia Kalimantan Local non-breed dog ~ Oskarsson et al., 2012
ISEA123 KA21 AY660633 A A29 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA147 KA124 AY660633 A A29 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA163 KA110 AY660633 A A29 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA124 KA1 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA125 KA10 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA126 KA12 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA127 KA20 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog ~ Oskarsson et al., 2012
ISEA128 KA25 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA129 KA26 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA130 KA27 AB007398 A A75 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA148 KA122 AB007398 A A75 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA149 KA130 AB007398 A A75 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA150 KA132 AB007398 A A75 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA164 KA113 AB007398 A A75 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
ISEA165 KA117 AB007398 A A75 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog  Oskarsson et al., 2012
ISEA166 KA119 AB007398 A A75 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog  Oskarsson et al., 2012
ISEA169 KA102 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEA170 KA103 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEA171 KA104 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEA172 KA105 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEA173 KA106 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEAL174 KA107 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEAL175 KA108 AB007398 A A75 v v ISEA Indonesia Kallimantan, Mallinau Local non-breed dog  Oskarsson et al., 2012
ISEA112 m2 AB007398 A A75 v v ISEA Indonesia N/A Indigenous Savolainen et al., 2002
ISEA131 KAS8 EU816462 A A89 v v ISEA Indonesia Kalimantan Local non-breed dog  Oskarsson et al., 2012
ISEA151 KA121 AF531722 B BO1 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA152 KA125 AF531722 B BO1 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA153 KA128 AF531722 B BO1 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog  Oskarsson et al., 2012
ISEA154 KA129 AF531722 B BO1 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog ~ Oskarsson et al., 2012
ISEA155 KA131 AF531722 B BO1 v v ISEA Indonesia Kalimantan, Latta Laga Local non-breed dog ~ Oskarsson et al., 2012
ISEA167 KA109 AF531722 B BO1 v v ISEA Indonesia Kalimantan, Loksad Local non-breed dog ~ Oskarsson et al., 2012
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Supplementary Table ST7: Full details for the Pure-Breed dataset including location of sample, haplogroup, haplotype, Sample 1d, Genbank Accession Number and Source. The column

‘Brd_Region’ refers to the population the samples were allocated into during the testing of Model 13 in AMOVA. Samples sorted based on fragment lentgh and ‘Brd-Region".

PBrd476
PBrd475
PBrd474
PBrd477
PBrd478
PBrd110
PBrd78
PBrd200
PBrd201
PBrd202
PBrd345
PBrd346
PBrd347
PBrd111
PBrd112
PBrd113
PBrd137
PBrd138
PBrd351
PBrd352
PBrd353
PBrd79
PBrdg8o
PBrd81
PBrd52
PBrd53
PBrd54
PBrd55
PBrd273
PBrd56
PBrd57
PBrd58
PBrd539
PBrd540
PBrd225
PBrd226
PBrd227
PBrd59
PBrd208
PBrd209
PBrd48
PBrd49
PBrd50
PBrd338
PBrds538
PBrd60
PBrd328
PBrd329
PBrd210
PBrd228
PBrd332
PBrd333
PBrd334
PBrd51
PBrd229
PBrd231
PBrd335
PBrd336
PBrd337

| AMOVA Ref | Sample Id Genbank Acc. Nb nglogroup nglmype 582bp 304bp Brd Rﬂon Region Country Location sjecific Breed Source
48 AF531656 A AO3 v 4 Brd_SubSh Africa Benin N/A Basenji Pang etal., 2009
247 EU816528 A A157 v v Brd_SubSh Africa Benin N/A Basenji Pang et al., 2009
46 AF531668 A Al6 v v Brd_SubSh Africa Benin N/A Basenji Pang et al., 2009
228 AF531658 A AO5 v v Brd_SubSh Africa D.R.Congo N/A Basenji Pang et al., 2009
232 AF531658 A A0S v v Brd_SubSh Africa D.R.Congo N/A Basenji Pang etal., 2009
m74 AF531669 A A17 v v Brd_Am America N/A N/A Greenland dog Savolainen et al., 2002
P19 AF531670 A Al8 v 4 Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
L50 AF531681 A A29 v v Brd_Am America N/A N/A Alaskan Malamute Savolainen et al., 2002
P10 AF531681 A A29 v v Brd_Am America N/A N/A Alaskan Malamute Savolainen et al., 2002
p5 AF531681 A A29 v v Brd_Am America N/A N/A Alaskan Malamute Savolainen et al., 2002
P6 AF531681 A A29 v 4 Brd_Am America N/A N/A Alaskan Malamute Savolainen et al., 2002
P7 AF531681 A A29 v v Brd_Am America N/A N/A Alaskan Malamute Savolainen et al., 2002
P9 AF531681 A A29 v v Brd_Am America N/A N/A Alaskan Malamute Savolainen et al., 2002
m71 AF531683 A A31 v v Brd_Am America N/A N/A Greenland dog Savolainen et al., 2002
m72 AF531683 A A3l v v Brd_Am America N/A N/A Greenland dog Savolainen et al., 2002
m73 AF531683 A A31 v v Brd_Am America N/A N/A Greenland dog Savolainen et al., 2002
P3 AF531683 A A3l 4 v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P4 AF531683 A A31 v v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P22 AF531683 A A3l v 4 Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P23 AF531683 A A31 v v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P24 AF531683 A A3l v v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P18 AF531683 A A31 v v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P20 AF531683 A A3l v v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
P21 AF531683 A A31 v v Brd_Am America N/A N/A Canadian Eskimo Dog Savolainen et al., 2002
H1 AF531654 A AO1 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
m12 AF531654 A A01 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
mi15 AF531654 A AO1 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
m9 AF531654 A A01 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
m21 AF531656 A AO3 v v Brd_ChSEA East Asia China Tibet Shar-pei Savolainen et al., 2002
mll AF531656 A A03 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
mi4 AF531656 A AO3 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
H2 AF531656 A A03 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
5892 AF531661 A AO8 v 4 Brd_ChSEA East Asia China Guangdong Shar-pei Pang etal., 2009
5893 AF531661 A A08 v v Brd_ChSEA East Asia China Guangdong Shar-pei Pang et al., 2009
m4 AF531664 A All 4 v Brd_ChSEA East Asia China N/A Pekingese Savolainen et al., 2002
m6 AF531664 A All v v Brd_ChSEA East Asia China N/A Pekingese Savolainen et al., 2002
m7 AF531664 A All v v Brd_ChSEA East Asia China N/A Pekingese Savolainen et al., 2002
m10 AF531664 A All v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
mi17 AF531669 A A7 4 v Brd_ChSEA East Asia China N/A Pug Savolainen et al., 2002
m19 AF531669 A A17 v v Brd_ChSEA East Asia China N/A Pug Savolainen et al., 2002
NY32 AF531670 A Al8 v 4 Brd_ChSEA East Asia China N/A Chinese Crested Savolainen et al., 2002
R94 AF531670 A A18 v v Brd_ChSEA East Asia China N/A Chinese Crested Savolainen et al., 2002
R95 AF531670 A Al8 v 4 Brd_ChSEA East Asia China N/A Chinese Crested Savolainen et al., 2002
m30 AF531674 A A22 v v Brd_ChSEA East Asia China N/A Tibetan terrier Savolainen et al., 2002
5891 AF531689 A A38 v v Brd_ChSEA East Asia China Guangdong Shar-pei Pang etal., 2009
m13 AF531689 A A38 v v Brd_ChSEA East Asia China N/A Chow-chow Savolainen et al., 2002
m22 AF531695 A Ad4 4 4 Brd_ChSEA East Asia China Tibet Tibetan Mastiff Savolainen et al., 2002
m25 AF531695 A Ad4 v v Brd_ChSEA East Asia China Tibet Tibetan Mastiff Savolainen et al., 2002
m20 AF531701 A A50 4 v Brd_ChSEA East Asia China N/A Pug Savolainen et al., 2002
m5 AF531722 B BO1 v v Brd_ChSEA East Asia China N/A Pekingese Savolainen et al., 2002
H135 AF531722 B BO1 4 4 Brd_ChSEA East Asia China Tibet Tibetan spaniel Savolainen et al., 2002
H69 AF531722 B BO1 v v Brd_ChSEA East Asia China Tibet Tibetan spaniel Savolainen et al., 2002
m32 AF531722 B BO1 v v Brd_ChSEA East Asia China Tibet Tibetan spaniel Savolainen et al., 2002
R96 AF531732 B B11 v v Brd_ChSEA East Asia China N/A Chinese Crested Savolainen et al., 2002
m8 AF531717 (o} Cco3 v v Brd_ChSEA East Asia China N/A Pekingese Savolainen et al., 2002
Tpoin AB007393 A A02 v v Brd_NAsia East Asia Japan N/A Pointer Tsuda et al., 1997
H76 AF531658 A A0S v 4 Brd_NAsia East Asia Japan N/A Tibetan terrier Savolainen et al., 2002
m26 AF531658 A AO5 v v Brd_NAsia East Asia Japan N/A Tibetan terrier Savolainen et al., 2002
m28 AF531658 A AO5 v v Brd_NAsia East Asia Japan N/A Tibetan terrier Savolainen et al., 2002
m29 AF531658 A AO5 v v Brd_NAsia East Asia Japan N/A Tibetan terrier Savolainen et al., 2002
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m31
Oakil
Oshil
Oshi2
2113
Oaki6
Thok.a
Ohok2
Ohok3
Ohok4
Tkai.b
Okish1
Oshi28
Oshikol
z111
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Oaki2
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Oshil2
Oshi13
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Oshil5
z125
z110
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Oaki4
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L68
Oshi27
z134
Ohok8
Oshil6
Oshil7
Oshil8
Oshi1l9
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Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996

Tsuda et al., 1997
Okumura et al., 1996
Tsuda et al., 1997
Tsuda et al., 1997
Okumura et al., 1996
Pang et al., 2009
Tsuda et al., 1997
Pang et al., 2009
Tsuda et al., 1997
Tsuda et al., 1997
Tsuda et al., 1997

Savolainen et al., 2002

Pang et al., 2009
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996



PBrd128
PBrd13
PBrd14

PBrd296

PBrd286

PBrd287

PBrd288

PBrd292

PBrd293

PBrd386

PBrd387

PBrd388

PBrd389

PBrd390

PBrd391

PBrd479

PBrd289

PBrd176
PBrd15

PBrd488

PBrd489

PBrd490

PBrd149

PBrd150

PBrd151

PBrd369

PBrd370

PBrd491

PBrd492

PBrd493

PBrd494

PBrd495

PBrd496

PBrd497

PBrd498

PBrd499

PBrd500

PBrd501

PBrd502

PBrd503

PBrd504

PBrd505

PBrd506

PBrd507

PBrd508

PBrd509

PBrd510

PBrd511

PBrd512

PBrd522

PBrd523

PBrd515

PBrd516

PBrd524

PBrd525

PBrd526

PBrd527

PBrd528

PBrd517

PBrd518

PBrd519

PBrd520

PBrd521

PBrd529

PBrd530

PBrd531

PBrd532

Ohok7
Oaki8
Oaki9
Oshiko2
Oshi1l0
Oshill
Oshi3
L63
L67
Oshi4
Oshis
Oshié
Oshi7
Oshig
Oshi9
z132
Oshi26
Okish4
Tak.b
jd107
jd108
jd110
P80
P81
P82
P83
P85
jd102
jd104
jd105
jd111
jd112
jd12
jd124
jd125
jd126
jd14
jd17
jd19
jd22
jd23
jd27
jd30
jd31
jd3s
jd4
jd4d
jd9
jdb79
jd119
jd120
jd28
jda13
jd20
jd3
jd32
jd33
jd121
jdb4s
jd10
jd11
jd34
id6
jdag
jd18
jd13
jd101

D83607
D83607
D83607
D83636
D83630
D83630
D83630
AF531717
AF531717
D83630
D83630
D83630
D83630
D83630
D83630
AF531717
D83632
D83611
AB007381
AF531654
AF531654
AF531654
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
EU816524
EU816524
AF531668
AF531668
EU816532
EU816532
EU816532
EU816532
EU816533
AF531670
AF531674
AF531674
AF531674
D83613
D83607
AF531716
AF531717
D83632

mMmOO@WX>>»>»2>2>2>»2>2>2>2>2>2>2>2>2>2>2>2>2>>>2>2>>>2>2>2>2>2>2>2>2>2>2>2>2>2>P2>2222>2TTTMOOO0O0O00000O0000T®®

B14

B14

All

All

B14

AN N U N N N N O O N O N O O O N O O N O N O O O O O O O O N O O O O O O O N O O O O O N O U UL O U0 UL U0 UL U U0 UL U0 O O SR RN

AN Nh U N N N N U N0 U N0 U N N U N0 U N U U N0 N0 N N0 U U0 U N U O U0 N N0 U U N0 U U U0 U0 N0 U 0 U0 U0 U0 U N U N U U N U N O O O N N N0 N O O O N N

Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia

East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia
East Asia

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea
Korea

11-76

N/A
N/A
N/A
Honshu Island
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
Honshu Island
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Hokkaido
Akita
Akita

Shikoku

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Shiba Inu

Japanese Chin

Shiba Inu
Kishu
Akita
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo
Jindo

Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Savolainen et al., 2002
Savolainen et al., 2002
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Okumura et al., 1996
Pang et al., 2009
Okumura et al., 1996
Okumura et al., 1996
Tsuda et al., 1997
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009
Pang et al., 2009



PBrd533
PBrd534
PBrd30
PBrd31
PBrd32
PBrd33
PBrd61
PBrd271
PBrd272
PBrd318
PBrd232
PBrd314
PBrd315
PBrd317
PBrd342
PBrd106
PBrd107
PBrd108
PBrd212
PBrd213
PBrd236
PBrd237
PBrd238
PBrd354
PBrd355
PBrd356
PBrd357
PBrd358
PBrd46
PBrd269
PBrd270
PBrd34
PBrd316
PBrd139
PBrd268
PBrd140
PBrd141
PBrd142
PBrd343
PBrd47
PBrd223
PBrd240
PBrd241
PBrd242
PBrd320
PBrd368
PBrd239
PBrd319
PBrd313
PBrd96
PBrd97
PBrdog
PBrd205
PBrd235
PBrd28
PBrd39
PBrd40
PBrd100
PBrd101
PBrd168
PBrd169
PBrd363
PBrd364
PBrd365
PBrd366
PBrd367
PBrd99

jd103
jdb72
H52
H53
R105
R106
NY45
H13
H56
NY12
L22
H50
H51
L25
H22
H10
He4
R108
H20
H62
H49
H57
H18
H19
H32
R116
R43
R45
NY18
H15
H16
H41
L24
R37
R36
H100
H101
NY63
H61
He4
H11
H38
H45
R102
NY16
R103
H30
H48
H60
Ho9
NY69
R47

R69
L53
NY94
NY95
H96

H77
L48
NY68
NY71
NY90

R89
H9

D83632
D83632
AF531654
AF531654
AF531654
AF531654
AF531654
AF531655
AF531655
AF531655
AF531664
AF531664
AF531664
AF531664
AF531664
AF531668
AF531668
AF531668
AF531668
AF531669
AF531669
AF531669
AF531669
AF531669
AF531669
AF531669
AF531669
AF531669
AF531669
AF531670
AF531670
AF531670
AF531672
AF531674
AF531674
AF531676
AF531676
AF531676
AF531678
AF531680
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531729
AF531716
AF531717
AF531669
AF531669
AF531669
AF531670
AF531670
AF531670
AF531670
AF531670
AF531671
AF531671
AF531671
AF531671
AF531671
AF531671
AF531671
AF531671
AF531671
AF531671

>>P>>>P>>P>P>P>PP>PPPrPrP 000000 POEBSSE>>B>P>>>P>>P>P>>P>P>>P>>PP>>>>>P>>PP>>>>>R>>>>MM

EO1
EO1
AO1
AO1

A01
A01
A02
A02
A02

All
All
All
All
Al6

Al6
Al6
AL7
AL7
AL7

AL7
A17
AL7
AL7
AL7

A18
A18
A18
A20
A22

A24
A24
A24
A26
A28

BO1
BO1
BO1
BO1
BO1

Co2
Cco3
AL7
AL7
AL7

Al8
Al18
Al18
Al18
A19

A19
A19
A19
Al19
A19

A19
A19

AN N UL UL U U N U U0 U N U O N O N N U O O N O N O O O N O O O O O O O UL UL U0 UL U U0 UL U UL U0 U0 O U U U0 U U U0 UL U0 U0 O O O U0 O O U0 O O SR N

AN N N N N N0 N U N0 U N0 U0 N N U0 N0 U N U U N0 N0 N N U U0 U N U O U0 U N0 U0 U U0 U U U0 U0 N0 U U0 U0 U U0 U N0 U0 N U U N U N U O O U N N0 U0 O O O NN

Brd_NAsia
Brd_NAsia
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe

East Asia
East Asia
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe

Korea
Korea
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Britain
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent

1-77

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Jindo
Jindo
Border Collie
Border Collie
Border Collie
Border Collie
Collie
Irish setter
Irish setter
West Highland White Terrier
Pointer
Border Terrier
Border Terrier
Terrier Kerry blue
Whippet
Golden Retriever
Golden Retriever
Golden Retriever
Newfoundland
Norfolk Terrier
Chesapeake Bay Retriever
Flat-coated Retriever
Labrador Retriever
Labrador Retriever
Labrador Retriever
Labrador Retriever
Labrador Retriever
Labrador Retriever
Cavalier King Charles spaniel
English setter
English setter
Border Collie
Soft-coated Wheaten Terrier
Irish wolfhound
Scottish deerhound
Irish wolfhound
Irish wolfhound
Irish wolfhound
Wire fox terrier
Cavalier King Charles spaniel
Otterhound
Golden Retriever
Golden Retriever
Golden Retriever
Yorkshire Terrier
Golden Retriever
Flat-coated Retriever
West Highland White Terrier
Airedale terrier
German Shepherd
German Shepherd
German Shepherd
Maremma Sheepdog
Pyrenean Shepherd
Beauceron
Bracco Italiano
Bracco ltaliano
German Shepherd
German Shepherd
Keeshond
Keeshond
German Shepherd
German Shepherd
German Shepherd
German Shepherd
German Shepherd
German Shepherd

Pang et al., 2009
Pang et al., 2009
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002



PBrd204
PBrd230
PBrd321
PBrd64
PBrd65
PBrd67
PBrd68
PBrd306
PBrd307
PBrd37
PBrd36
PBrd206
PBrd207
PBrd117
PBrd118
PBrd94
PBrd233
PBrd116
PBrd177
PBrd341
PBrd70
PBrd72
PBrd93
PBrd178
PBrd63
PBrd66
PBrd75
PBrd76
PBrd62
PBrd01
PBrd102
PBrd103
PBrd104
PBrd244
PBrd245
PBrd267
PBrd95
PBrd464
PBrd465
PBrd466
PBrd468
PBrd470
PBrd467
PBrd469
PBrd537
PBrd404
PBrd403
PBrd396
PBrd397
PBrd401
PBrd412
PBrd413
PBrd414
PBrd416
PBrd400
PBrd415
PBrd418
PBrd480
PBrd420
PBrd409
PBrd402
PBrd398
PBrd399
PBrd408
PBrd411
PBrd419
PBrd406

L56
R32
L21
H33
H66
NY87
NY89
L57
L58
H47
L14
L19
R76
R51
R6
R34

H6

R8

L23
NY88
NY82

R78
NY10
H81
L20
R84
NY83
R40
H95
H98
NY11
H28
H35
L18
R33
m327
m328
m329
m334
m336
m333
m335
Y85
m548
m546
m533
m537
m544
m558
m559
m561
m565
m542
m564
m568
m226
m571
m554
m545
m538
m539
m553
m556
m570
m551

AF531672
AF531672
AF531672
AF531672
AF531672
AF531672
AF531672
AF531674
AF531674
AF531674
AF531675
AF531679
AF531679
AF531682
AF531682
AF531686
AF531691
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531724
AF531727
AF531727
AF531727
AF531727
AF531728
AF531733
AF531715
AF531715
AF531715
AF531717
AF531717
AF531719
AF531739
AF531664
AF531664
AF531664
AF531664
AF531664
AF531674
AF531674
AF531670
AF531655
AF531658
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531669
AF531669
AF531669
AF531669
AF531671
AF531672
AF531695
AF531722
AF531722
AF531722
AF531722
AF531722
AF531727

WPOO®OEEP>P>B>PB>PP>P>P>2>>>2>>2>2>2>2>22>2>22>22>22>200000000000 00D EOEOIEB>B>IB>>E>BP>>D>>P>>>>>D>>

A20
A20
A20
A20

A20
A20
A22
A22
A22

A27
A27
A30
A30
A34

BO1
BO1
BO1
BO1
BO1

BO3
BO6
BO6
BO6
BO6

B12
co1
co1
co1
Cco3

Co5
D06
All
All
All

All
A22
A22
A18
A02

All
All
All
All
All

All
AL7
AL7
AL7
AL7

A20
Ad4
BO1
BO1
BO1

BO1
B06

AN N UL N U N N N O O N O O N O O N O O O O O O O O O O O O O L O N UL UL U0 UL U UL U0 U0 UL U U U0 U U U0 U0 U0 U0 O O O U0 O O U0 O O SR RN

AN N U N N N0 N N N0 U N0 U0 N N U N0 U N U U N0 N0 N U U U0 U0 U U0 O U U N0 U U N0 U U U0 U0 N0 U U0 U0 U U0 U N U0 N U U N U N U O O N0 N N0 U0 O O O NN

Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe

Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe

Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
Continent
England
England
England
England
England
England
England
France
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany
Germany

11-78

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Pharaoh Hound
Ibizan Hound

Belgian Sheepdog (Groenendael)

Dachshund (Wire-haired)
Dachshund (Wire-haired)
Dachshund
Dachshund
St Bernard
St Bernard
Boxer
Borzoi
Maremma Sheepdog
Maremma Sheepdog
Hamiltonstovare
Hamiltonstovare
Spanish Greyhound
Puli

Belgian Sheepdog (Groenendael)

Kooikerhondje
Weimaraner
Dachshund
Doberman pinscher
Finnish Hound
Kuvasz
Dachshund
Dachshund (Wire-haired)
Dutch Shepherd
Dutch Shepherd
Danish Swedish Farmdog
Affenpinscher
German Shepherd
German Shepherd
German Shepherd
Giant Schnauzer
Giant Schnauzer
Sarplaninac
Spanish Greyhound
Greyhound
Greyhound
Greyhound
Greyhound
Greyhound
Greyhound
Greyhound
Poodle
Bernese Mountain Dog
Jack Russel Terrier
Jack Russel Terrier
Bearded Collie
German Shepherd
Schnauzer
Australian Shepherd
Poodle
Rhodesian Ridgeback
German Shepherd
Jack Russel Terrier
Labrador Retriever
Great Dane
German Shepherd
Anatolian shepherd dog
Tibetan Mastiff
Golden Retriever
Golden Retriever
Bearded Collie
Golden Retriever
Welsh Terrier
Dachshund

Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Pang et al., 2009
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Pang et al., 2009
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005



PBrd407
PBrd405
PBrd410
PBrd417
PBrd194
PBrd195
PBrd196
PBrd371
PBrd372
PBrd109
PBrd211
PBrd224
PBrd234
PBrd246
PBrd247
PBrd248
PBrd339
PBrd340
PBrd35
PBrd373
PBrd374
PBrd375
PBrd376
PBrd377
PBrd73
PBrd74
PBrd197
PBrd41
PBrd42
PBrd132
PBrd133
PBrd214
PBrd87
PBrd134
PBrd135
PBrd218
PBrd219
PBrd43
PBrd44
PBrd136
PBrdg2
PBrd83
PBrd198
PBrd199
PBrd215
PBrd216
PBrd217
PBrd360
PBrd361
PBrd362
PBrd45
PBrd8s
PBrdg89
PBrd90
PBrd91
PBrd144
PBrd145
PBrd308
PBrd146
PBrd147
PBrd191
PBrd220
PBrd221
PBrd222
PBrd309
PBrd310
PBrd311

m552
m549
m555
m567

m130
mi31
mi132
m133
R79

H3
R77
H12
H44

NY72
L36
L5
NY53
NY73
NY74
NY75
NY78
NY81
R41
R42
H70
L26
L62
L41
R93
r19
L28
H73
L40
H26
H94
L27
L61
L42

L2

R2
H68
L37
L38

L4

r20
R14
R16
R17

NY40
L39
L60
R12
R13
H91
R92
L32
H37
H65

R1
H25
H93

R4

L3
L33
L34

AF531727
AF531717
AF531717
AF531717
AF531655
AF531655
AF531655
AF531655
AF531655
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531669
AF531654
AF531654
AF531655
AF531655
AF531655
AF531655
AF531664
AF531664
AF531664
AF531664
AF531664
AF531664
AF531669
AF531669
AF531669
AF531679
AF531679
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531724
AF531717
AF531717
AF531717
AF531735
AF531735
AF531735
AF531735
AF531735
AF531735
AF531735
AF531735
AF531735

00000000000 P®E®IP®EB>P>E>E>P>P>IEP>>2>2>2>>2>2>>2>2>>P>2>2>2>2>2>2>2>2>2>2>2>2>2>2>2>2>22>222>22>20000

B06
co3
Cco3
co3

A02
A02
A02
A02
All

All
All
All
All
All

All
All
All
All
All

All
All
All
AL7
A01

A02
A02
A02
A02
All

All
All
All
All
AL7

AL7
A27
A27
BO1
BO1

BO1
BO1
BO1
BO1
BO1

BO1
BO3
Cco3
co3
Cco3

Dol
Do1
D01
Do1
D01

D01
DO1

AN N N L N N N O N O O N O O N O O S O O O N O O O O L O O U UL UL UL U U0 UL U UL U0 U0 U U U U0 U U U O U0 U O O O U0 O O U0 O O SR N

AN N U N N N0 N U N0 U N0 U0 N N U N0 U N U U N0 N0 N U0 U U0 U0 N U0 O U0 U N0 U0 U U0 U U U0 U0 U0 U N0 U0 U U0 U N U0 N U U N U N U O U N0 N N0 N O O O N N

Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe

Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe

Germany
Germany
Germany
Germany
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia

11-79

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Giant Schnauzer
Giant Schnauzer
Boxer
Border Collie
Leonberger
Leonberger
Leonberger
Leonberger
Leonberger
Catalonian Sheepdog
Mudi
Papillon
Pyrenean Mastiff
Rottweiler
Rottweiler
Rottweiler
Swedish Vallhund
Swedish Vallhund
Borzoi
Rottweiler
Rottweiler
Rottweiler
Rottweiler
Rottweiler
Drever
Drever
Leonberger
Norwegian Buhund
Norwegian Buhund
Icelandic sheepdog
Icelandic sheepdog
Norrbottenspets
Finnish spitz
Icelandic sheepdog
Icelandic sheepdog
Norwegian elkhound
Norwegian elkhound
Norwegian Buhund
Norwegian Buhund
Icelandic sheepdog
Finnish lapphund
Finnish lapphund
Norwegian Lundehund
Norwegian Lundehund
Norrbottenspets
Norrbottenspets
Norrbottenspets
Finnish spitz
Finnish spitz
Finnish spitz
Norwegian Buhund
Finnish spitz
Finnish spitz
Finnish spitz
Finnish spitz
Swedish Elkhound
Swedish Elkhound
Finnish Hound
Swedish Elkhound
Swedish Elkhound
Lapponian Herder
Norwegian elkhound
Norwegian elkhound
Norwegian elkhound
Swedish lapphund
Swedish lapphund
Swedish lapphund

Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002



PBrd359
Pbrd393
PBrd84
PBrd85
PBrd86
PBrd92
PBrd148
PBrd192
PBrd193
PBrd424
PBrd448
PBrd450
PBrd445
PBrd421
PBrd428
PBrd431
PBrd453
PBrd449
PBrd438
PBrd439
PBrd451
PBrd429
PBrd432
PBrd437
PBrd440
PBrd456
PBrd435
PBrd441
PBrd463
PBrd458
PBrd459
PBrd454
PBrd444
PBrd430
PBrd422
PBrd427
PBrd433
PBrd436
PBrd442
PBrd443
PBrd446
PBrd461
PBrd462
PBrd447
PBrd460
PBrd434
PBrd457
PBrd423
PBrd426
PBrd452
PBrd425
PBrd455
PBrd481
PBrd305
PBrd298
PBrd299
PBrd300
PBrd301
PBrd302
PBrd303
PBrd304
PBrd261
PBrd262
PBrd179
PBrd180
PBrd184
PBrd185

R91
NY93

R52

R53

R10
R50
L35
L1
m407
m456
m462
m453
m401
ma24
m431
mae7
m457
maa4
m445
m463
m426
m436
m442
maa7
m470
m440
m448
m557
m493
m495
m468
m452
m427
ma04
m413
ma37
m441
ma49
m450
ma54
m510
m536
m455
m497
m439
ma71
m405
m409
m466
m408
m469
m332
m33
P12
P15
P14
pi13
pl6
R31
P11
H92
m66
L31
RS
L29
R9

AF531735
AF531735
AF531735
AF531735
AF531735
AF531736
AF531737
AF531737
AF531738
AF531654
AF531655
AF531655
AF531656
AF531664
AF531664
AF531664
AF531664
AF531668
AF531669
AF531669
AF531669
AF531670
AF531670
AF531670
AF531670
AF531670
AF531671
AF531672
AF531672
AF531674
AF531678
AF531691
AY656703
AY656704
AY656706
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531722
AF531727
AF531727
AY656709
AF531715
AF531716
AF531716
AF531716
AY656710
AY656710
AF531669
AF531722
AF531657
AF531657
AF531658
AF531663
AF531663
AF531674
AF531685
AF531654
AF531654
AF531655
AF531655
AF531656
AF531656

>>>2>2>2>2P2>22>P2>2>202>20000000000WOTOEE®EOI@EP>B>IB>P>B>PB>P>>2>>P>2>2>>2>2>>2>2>2>2>2>2>>»>»2>000000000

DO1
D01
DO1
D01

D02
D03
D03
D04
A01

A02
A03
All
All
All

Al6
AL7
AL7
AL7
Al18

Al8
A18
Al8
Al19
A20

A22
A26
A40
A80
A8l

BO1
BO1
BO1
BO1
BO1

BO1
BO1
BO6
BO6
B20

Co2
Co02
Co2
cos
cos

BO1
A04
A04
A05
Al10

A22
A33
A01
A01
A02

AO3
AO3

AN N U U N U N N N N N O O N O N O N O O N O O N O O O O O O O O O N O O N UL U UL UL U UL U U0 UL U0 UL U0 U0 U U0 UL U0 U0 UL O O U0 U0 O U0 O O SR RN

AN NA N N U N N U N0 U N U N N U N0 U N U0 U N0 N0 N N0 U U0 U0 N U0 O U0 U N0 U0 U N0 U U U0 U0 N0 U U0 U0 U N0 U N U N U U N U N U O O N N N0 U O O O N N

Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe
Brd_Europe

Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia

Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
N/A
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Africa
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia

Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Scandinavia
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
N/A
Algeria
N/A
N/A
N/A
N/A
N/A
N/A
North Africa
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia

11-80

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Finnish lapphund
Swedish lapphund
Finnish lapphund
Finnish lapphund
Finnish lapphund
Finnish spitz
Swedish Elkhound
Lapponian Herder
Lapponian Herder
Border Collie
Icelandic Sheepdog
Pembroke Welsh Corgi
Norwegian Buhund
Pyrenean Mastiff
Rhodesian Ridgeback
Siberian Husky
Hungarian Puli
Icelandic Sheepdog
Norwich Terrier
Staffordshire Bull Terrier
Cardigan Welsh Corgi
Hungarian wire-haired Vizsla
Poodle
French Bulldog
Samoyed
Briard
Portuguese Water Dog
Scottish Terrier
Polish Lowland Sheepdog
Bergamasco
Cavalier King Charles Spaniel
Hungarian Puli
Irish Terrier
Hungarian wire-haired Vizsla
Lancashire Heeler
Lhasa Apso
Coton de Tulear
Lowchen
Bedlington Terrier
Bedlington Terrier
Norwegian Buhund
Collie
Poodle
Parson Russel Terrier
Dutch Shepherd
Portuguese Water Dog
Briard
Beauceron
Bouvier des Flandres
Bouvier des Flandres
Schapendoes
Schapendoes
Greyhound
Sloughi
Sloughi
Sloughi
Sloughi
Sloughi
Sloughi
Sloughi
Sloughi
Samoyed
Samoyed
East Siberian Laika
East Siberian Laika
East Siberian Laika
East Siberian Laika

Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Angleby et al., 2005
Pang et al., 2009
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002



PBrd181
PBrd182
PBrd183
PBrd186
PBrd263
PBrd187
PBrd188
PBrd129
PBrd130
PBrd189
PBrd264
PBrd265
PBrd131
PBrd266
PBrd190
PBrd20
PBrd21
PBrd22
PBrd348
PBrd349
PBrd23
PBrd243
PBrd24
PBrd25
PBrd26
PBrd350
PBrd471
PBrd322
PBrd323
PBrd324
PBrd325
PBrd326
PBrd327
PBrd02
PBrd03
PBrd0o4
PBrd344
PBrd312
PBrd115
PBrd249
PBrd165
PBrd166
PBrd250
PBrd114
PBrd252
PBrd255
PBrd258
PBrd259
PBrd260
PBrd378
PBrd379
PBrd167
PBrd251
PBrd253
PBrd254
PBrd257
PBrd18
PBrd155
PBrd156
PBrd19
PBrd157
PBrd158
PBrd159
PBrd160
PBrd161
PBrd162
PBrd163

R22
R23
27
R25
H21
p33
r26
H90
L54
P35
m65
mé7
m40
m68
p34
L10
P27
P29
P43
pas
P28
L43
P26
P42
P59
P60
2254
R30
P67
P63
P64
P65
R29
H102

L13
NY57
m113
NY58
Ny52

82

R83

P37

H82

P39

R57

L11
m115
NY50

R56

58

R81

P38

p36
m119

m34

R72

m9l

m95

R70

m99

mo4
m101
m92
m96
m97
m100

AF531658
AF531658
AF531658
AF531666
AF531670
AF531679
AF531679
AF531681
AF531681
AF531692
AF531722
AF531722
AF531715
AF531715
AF531718
AF531658
AF531658
AF531658
AF531658
AF531658
AF531662
AF531664
AF531684
AF531684
AF531684
AF531684
AF531723
AF531659
AF531660
AF531661
AF531664
AF531670
AF531687
AF531723
AF531723
AF531723
AF531723
AF531723
AF531669
AF531662
AF531664
AF531664
AF531664
AF531668
AF531678
AF531722
AF531723
AF531723
AF531723
AF531723
AF531723
AF531731
AF531678
AF531694
AF531722
AF531723
AF531655
AF531664
AF531664
AF531668
AF531700
AF531722
AF531720
AF531720
AF531720
AF531720
AF531740

CO0O00WP2>22PP0O>P000OEOREB>IBIPRR2P>PPO0O00E®REP>IZ>E>RP>>OP>P>2>2222>22>22>22>200000>2>2>2>2>2>2>2>> >

AO5
AO5
AO5
A13

A27
A27
A29
A29
A4l

BO1
co1
co1
Cco4
A05

A05
A05
A05
A09
All

A32
A32
A32
B02
A06

A08
All
Al8
A35
B02

B02
B02
B02
AL7
A09

All
All
Al6
A26
BO1

B02
B02
B02
B02
B10

A43
BO1
B02
A02
All
All
Al6
A49
BO1
Co6
Co6

Co6
D05

AN N N UL N N N N O O N O O N O O O N O O N O N O O O O O O O O O O O O O O O O N O U UL UL UL UL U U0 O U0 UL O U0 UL U0 UL O U0 O U0 O O SR RN

AN N U N U N N U N0 U N U N N U N0 U N U U N0 N0 N N U U U N U O U0 U N0 U0 U N0 U U U0 U0 U0 U 0 U0 U U0 U N U N U U N U N U O U U0 N N0 U0 O O O NN

Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_NAsia
Brd_SubSh
Brd_SubSh
Brd_SubSh
Brd_SubSh
Brd_SubSh
Brd_SubSh
Brd_SubSh
Brd_SubSh
Brd_Subsh
Brd_SubSh
Brd_SubSh
Brd_MESWA
Brd_ChSEA
Brd_ChSEA
Brd_ChSEA
Brd_ChSEA
Brd_ChSEA
Brd_ChSEA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA
Brd_MESWA

North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
North Asia
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South Africa
South West Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southeast Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia
Southwest Asia

Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
Siberia
N/A
N/A
N/A
N/A
N/A
N/A
N/A
South Africa
South Africa
South Africa
South Africa
Afghanistan
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Afghanistan
Afghanistan
Afghanistan
Afghanistan
Kazakstan
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
Saudi Arabia
Saudi Arabia
Saudi Arabia
Syria
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey
Turkey

11-81

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

East Siberian Laika
East Siberian Laika
East Siberian Laika
West Siberian Laika
Samoyed
West Siberian Laika
West Siberian Laika
Siberian Husky
Siberian Husky
West Siberian Laika
Samoyed
Samoyed
Siberian Husky
Samoyed
West Siberian Laika
Basenji
Basenji
Basenji
Basenji
Baseniji
Basenji
Rhodesian ridgeback
Basenji
Basenji
Basenji
Basenji
Afghan Hound
Thai ridgeback
Thai ridgeback
Thai ridgeback
Thai ridgeback
Thai ridgeback
Thai ridgeback
Afghan Hound
Afghan Hound
Afghan Hound
Afghan Hound
Afghan Hound
Greyhound
Saluki
Caucasian Ovcharka
Caucasian Ovcharka
Saluki
Greyhound
Saluki
Saluki
Saluki
Saluki
Saluki
Saluki
Saluki
Caucasian Ovcharka
Saluki
Saluki
Saluki
Saluki
Anatolian shepherd dog
Kangal
Kangal
Anatolian shepherd dog
Kangal
Kangal
Kangal
Kangal
Kangal
Kangal
Kangal

Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Pang et al., 2009
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002
Savolainen et al., 2002



PBrd164
PBrd256
PBrd330
PBrd331
PBrd105
PBrd17
PBrd29
PBrd297
PBrd38
PBrd143

m98
m35
m23
m24
JAL5213
JAL5217
JAL5218
JAL5206
JAL5203
JAL5204

AF531740
AF531723
AF531696
AF531696
FN298203
FN298207
FN298208
FN298197
FN298195
FN298196

@WP>>>>>>>wo

D05
B02
A45
A45
N/A
N/A
N/A
N/A
N/A
N/A

%KX RXXXRXXSS

AN A UL N0 N0 U0 N N NN

Brd_MESWA
Brd_MESWA

Southwest Asia
Southwest Asia
East Asia
East Asia
North America
North America
North America
North America
North America
North America

Turkey

United Arab Emirates

China
China
Canada
Canada
Canada
Canada
Canada
Canada

11-82

N/A
Dubai
Tibet
Tibet
British Columbia: Bella Bella, Campbell Island
British Columbia: Ocean Falls
British Columbia: Ocean Falls
British Columbia: Shearwater, Denny Island
British Columbia: Shearwater, Denny Island
British Columbia: Shearwater, Denny Island

Kangal
Saluki
Tibetan Mastiff
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Supplementary Table ST8: Full details for the Mixed-Breed dataset including location of sample, haplogroup, haplotype, Sample Id, Genbank Accession Number and Source.
The column 'Brd_Region' refers to the population the samples were allocated into during the testing of Model 13 in AMOVA. Samples sorted based on fragment length and

'Brd_Regions’.
| AMOVA Ref | Sample Id Genbank Acc. Nb Haplogroup  Haplotype 582bp 304bp Brd_Region Region Country Location specific Category Source
MBrd50 PR6 GQ375165 A A18 (VilA2) [ (4 Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd51 P5 GQ375174 A All (ViIAlla) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd52 PR5 GQ375177 A Al17 (ViIA13) [ v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd53 P8 GQ375174 A All (ViAlla) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd56 PR3 GQ375192 A Al185 (VilA28) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd57 P9 GQ375190 A A29 (VilA26) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd58 P3 GQ375189 A A02 (VilA25) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd59 PR1 GQ375191 A A01 (VilA27) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd60 P6 GQ375165 A A18 (VilA2) v v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd63 PR2 GQ375177 A A17 (ViIA13) (%4 v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd54 P1 GQ375200 B BO1 (VilB1b) [ (4 Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd55 PR4 GQ375200 B BO1 (VilB1b) (%4 v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd62 P7 GQ375200 B BO1 (VilB1b) [ v Brd_Am Central America Puerto Rico N/A Admixed Breed Boyko et al., 2009
MBrd24 NA103 GQ375177 A A17 (ViIA13) (%4 v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd26 NA1 GQ375177 A Al17 (ViIA13) [ (4 Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd28 NA123 GQ375174 A All (ViAlla) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd29 NA120 GQ375174 A All (ViAlla) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd32 NA4 GQ375177 A A17 (VilA13) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd33 NA5 GQ375165 A A18 (VilA2) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd36 NA117 GQ375174 A All (ViAlla) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd39 NA121 GQ375174 A All (ViAlla) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd40 NA122 GQ375170 A A27 (VilA7) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd42 NA107 GQ375178 A A71 (vilA14) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd43 NA125 GQ375177 A A17 (ViIA13) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd47 NA55 GQ375174 A All (ViAlla) v v Brd_SubSh Africa Namibia North Admixed Breed Boyko et al., 2009
MBrd37 NA105 GQ375200 B BO1 (VilB1b) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd38 NA111 GQ375200 B BO1 (VilB1b) v v Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd44 NA102 GQ375201 B BO1 (VilB1c) v (%4 Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd46 NA9 GQ375200 B BO1 (VilB1b) v (%4 Brd_SubSh Africa Namibia North Admixed Breed Boyko et al., 2009
MBrd34 NA106 GQ375208 C C03 (VilC2) v (%4 Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd35 NA109 GQ375208 C CO03 (VilC2) [ (4 Brd_SubSh Africa Namibia Central Admixed Breed Boyko et al., 2009
MBrd64 UG29 GQ375174 A All (ViAlla) v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd65 UG38 GQ375196 A VilA32 v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd66 UG13 GQ375175 A VilA1lb v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd67 UG18 GQ375174 A All (ViIAlla) v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd69 uG6 GQ375164 A A22 (VilAl) v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd70 UG20 GQ375177 A Al17 (ViIA13) v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd68 uG2 GQ375200 B BO1 (VilB1b) v v Brd_SubSh Africa Uganda Mainland Admixed Breed Boyko et al., 2009
MBrd01 JAL5198 FN298190 A N/A x v North America Canada British Columbia: Shearwater, Denny Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd02 JAL5199 FN298191 A N/A ® v North America Canada British Columbia: Shearwater, Denny Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd04 JAL5201 FN298193 A N/A x v North America Canada British Columbia: Shearwater, Denny Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd05 JAL5202 FN298194 A N/A x v North America Canada British Columbia: Shearwater, Denny Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd06 JAL5208 FN298198 A N/A x (%4 North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd07 JAL5209 FN298199 A N/A x v North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd08 JAL5210 FN298200 A N/A x v North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd09 JAL5211 FN298201 A N/A x v North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd10 JAL5212 FN298202 A N/A x (%4 North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd11 JAL5214 FN298204 A N/A 3 v North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
MBrd13 JAL5216 FN298206 A N/A 3 v North America Canada British Columbia: Bella Bella, Campbell Island Mix-Breed Mufioz-Fuentes et al., 2010
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Canada
Canada
Canada
Canada
Canada
Canada
Canada
Canada
Canada
Canada
Canada
Canada
Namibia
Namibia
Namibia
Namibia

British Columbia: Ocean Falls
British Columbia: Klemtu, Swindle Island
British Columbia: Klemtu, Swindle Island
British Columbia: Klemtu, Swindle Island
British Columbia: Klemtu, Swindle Island
British Columbia: Shearwater, Denny Island
British Columbia: Bella Bella, Campbell Island
British Columbia: Ocean Falls
British Columbia: Ocean Falls
British Columbia: Klemtu, Swindle Island
British Columbia: Ocean Falls
British Columbia: Klemtu, Swindle Island
North
Central
Central
Central

Mix-Breed
Mix-Breed
Mix-Breed
Mix-Breed
Mix-Breed
Mix-Breed
Mix-Breed
Mix-Breed
Mix-Breed
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Admixed Breed
Admixed Breed
Admixed Breed
Admixed Breed

Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Mufioz-Fuentes et al., 2010
Boyko et al., 2009
Boyko et al., 2009
Boyko et al., 2009
Boyko et al., 2009



Supplementary Table ST9: Full details for the North and Central America dataset including location of sample, haplogroup, haplotype, Sample Id,
Genbank Accession Number and Source. Samples sorted based on fragment lenght and country.

AMOVA Ref
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