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Screening the dataset for related individuals

We used the software KINGROUP2 (Konovalov et al. 2004) to identify groups of kin (e.g. full-
siblings and half-siblings) and Cervus 3.0 (Marshall et al. 1998) to identify parent-offspring
pairs. These analyses were carried out independently for two datasets consisting of the same
individuals, but differing in the set of loci used. The number of loci for this analysis had to be
reduced to less than 1,000 due to the limits set for KINGROUP input files. The first dataset was
constructed by selecting highly variable loci (having minor allele frequencies between 0.496
and 0.500) without missing data, which resulted in 903 SNPs. The second dataset was
constructed by selecting loci without missing data, pruning for linkage disequilibrium with a
criterion of r’=0, and then selecting highly variable loci (with minor allele frequency between
0.492 and 0.500; the lower frequency threshold being established empirically in order to
achieve a required number of SNPs). This resulted in 993 SNPs.

The results of the CERvuUs analysis were identical between the two datasets, and
identified 23 groups of closely related individuals (parent-offspring and/or sibling groups).
The results of the KINGROUP analysis were also consistent, identifying 21of the kin groups
from CERVUS as related at a full-sibling level, and two groups as related at a half-sibling level
(with one discrepancy between the results from the two datasets). The closely related
individuals were removed from the dataset, with only one individual per kin group retained.
This way we obtained a dataset of 200 unrelated individuals, which was used in all the

subsequent analyses.

Analysis of genetic differentiation in Eurasian FBDs
Methods
We analysed population genetic structure using the LD-pruned FBD dataset. We used the

Bayesian clustering methods with no prior population information as implemented in



ADMIXTURE (Alexander et al. 2009) and STRUCTURE (Pritchard et al. 2000). The maximum
number of genetic clusters (K) assumed in these analyses was set to 14, equal to the number
of the sampling sites. In ADMIXTURE, we used the termination criterion that stops the run
when the log-likelihood increases by less than € = 10~* between iterations. To identify the
optimal value of K, we applied a cross-validation method, where 10 datasets were created by
removing 10% of the genotypes at random, analysed as described above, and variation in the
results was compared between different K values. The K value that exhibited the lowest
cross-validation error was considered as the optimal K.

STRUCTURE was run assuming K from 1 to 14, with 100,000 MCMC iterations
preceded by 20,000 burn-in iterations. We used the admixture model with correlated allele
frequencies and ran three replicates for each K value. Selection of optimal K was carried out
taking into account likelihood and Evanno et al. (2005) AK values.

In addition, we carried out a spatially explicit analysis of genetic structure using the
software GENELAND (Guillot et al. 2008). The spatially explicit analyses are more
computationally demanding, and we thus reduced the number of SNPs by carrying out a more
stringent pruning for LD using the criterion of r’<0.1, which resulted in a set of 43,024 SNPs.
The analysis was run with four independent replicates for 10,000 MCMC iterations with
1,000 burn-in iterations, for K values between 1 and 14. The model assuming correlated allele
frequencies among populations was used.

We assessed the presence of an isolation-by-distance pattern in the FBDs across Eurasia
by testing for a correlation between Fst/(1-Fst) and the natural logarithm of geographic
distance using a simple (univariate) Mantel test implemented in GENALEX 6.5 (Peakall &
Smouse 2012). We also used GENALEX to carry out a spatial autocorrelation analysis based

on pair-wise Fst values between 14 sampling sites.



Results

ADMIXTURE indicated K=2 as the most likely number of clusters, but most individuals were
admixed between these two clusters without clear biological interpretation. Most European
FBDs had higher assignment probabilities to one cluster, while most Middle Eastern and East
Asian FBDs had higher assignment to the second cluster. Most Central/West Asian
individuals had nearly equal assignment probabilities to each cluster (Supplementary Fig.
1A). Individual assignment K=3 provided a clearer biological scenario, with one cluster
defining the populations from the Middle East (Saudi Arabia and Iraq), the second cluster
defining the populations from East Asia (China and Thailand), while most individuals from
Europe, Central/West Asia and East Russia had an admixed ancestry between all three genetic
clusters. At K=4 a clearer distinction between European and Central/West Asian populations
was obtained. Larger values of K did not reveal further geographically-defined clusters
(Supplementary Fig. 1A).

Genetic clustering patterns inferred in STRUCTURE were consistent with those described
for ADMIXTURE. Both likelihood and Evanno’s AK values indicated K=5 as the optimum
number of clusters, but the fifth genetic cluster did not have any clear biological interpretation
and its addition caused little change in the clustering patterns relative to K=4 (Supplementary
Fig. 1B).

GENELAND analysis resulted in considerable inconsistencies between replicates, with K
value indicated as optimal varying between 8 and 12. The geographic distribution of the
inferred genetic clusters was largely inconsistent between different runs, and did not show any
clear spatial pattern, except for populations from Saudi Arabia and Iraq being consistently
grouped together.

The Principal Component Analysis (PCA) based on individual pair-wise distances

showed little clustering, reflecting a large degree of similarity among FBD populations. The



PC1 differentiated East Asian and Middle Eastern dogs from European and Central/West
Asian dogs (Supplementary Fig. 2A), while PC2 did not correspond to any clear geographic
division. PC3 differentiated East Asia from the Middle East, with other regions having
intermediate positions (Supplementary Fig. 2B). FBDs from Europe and Central/West Asia
were not clearly differentiated. Similarly, PCA based on population-level pair-wise Fst
between sampling sites grouped together Europe, Central/West Asia and East Russia into a
single cluster. This cluster was differentiated from the Middle Eastern populations at PC1 and
from East Asian population at PC2 (Supplementary Fig. 2C).

Weak population differentiation was also supported by a tree of inter-individual
identity-by-state (IBS) distances (Supplementary Fig. 3), where dogs from different sampling
locations and broader regions of Eurasia did not form geographically distinct clades.
Individuals from the Middle East were an exception, as they grouped into a single sub-clade,
although within a larger clade containing dogs from multiple geographic locations. This
pattern suggests that the Middle Eastern dogs have been relatively isolated from other dog
populations in West Asia, but only recently.

Finally, we found a weak, but significant correlation between genetic differentiation
(Fst/(1-Fst) coefficient) among the 14 sampling sites and their geographic distance
(R?=0.056, P=0.041; Supplementary Fig. 4A). The spatial autocorrelation analysis showed a
trend of declining autocorrelation for distance classes between 1,000 and 4,000 km, and no
dependence of spatial autocorrelation on geographic distance for larger distance classes
(5,000-9,000 km; Supplementary Fig. 4B). The heterogeneity test was significant at the whole

correlogram level (P=0.002).



Estimation of differences in past effective population size between local FBD populations
Methods
We estimated effective population sizes (Ng) based on the extent of LD, measured as r?
coefficient, using the method described in Tenesa et al. (2007). We estimated Ng using the
equation E(r?) = 1/(a+4Ng c) + 1/n, where ¢ is the genetic distance between loci in Morgans,
and 1/n is the adjustment for small sample size (Hayes et al. 2003). The parameter a =1 is
assumed in the absence of mutations, and a =2 if mutations are accounted for. Here the
assumption of a =2 is more accurate, but because our goal was not to accurately reconstruct
the demographic history, but to assess whether any population has higher historical Ng values
compared to other populations, we used both a =1 and a = 2 to check whether this may affect
our conclusions.

Average r? values were calculated within 20 distance classes between 2.5 kb and 1
Mb. Assuming that 1Mb = 1 cMorgan, they correspond to 0.0025-1 cMorgan. Each genetic
distance (c) and its associated average r? value corresponds to a N estimate in a particular
time in the past (measured in generations), estimated as t =~ 1/(2c) (Hayes et al. 2003). The
distance classes considered here provide Ng estimates in a period between 50 and 20,000
generations ago, or between 150 and 60,000 years ago, if we assume a 3-year generation time,
estimated for grey wolves (Mech & Seal 1987). Although the generation time of modern dogs
may be shorter (Freedman et al. 2014), it is unclear when the generation turnover became
accelerated. However, the generation time assumed does not affect the relative Ng
comparisons between different regions. Because the timing of the demographic changes
estimated using this approach is not precise (as it assumes a linear relation between the
recombination distance and time, which does not hold for all demographic scenarios; Hayes et

al. 2003), we did not use this approach to estimate the absolute timing of demographic events



in the dog evolutionary history, but only to identify differences in the demographic history of

different regional populations.

Results

We inferred temporal variation in effective population sizes (Ng) in FBD populations from
LD patterns. This method of inferring past population dynamics is less precise than methods
based on genome re-sequencing data (e.g. see Freedman et al. 2014), therefore we did not use
it to obtain accurate reconstruction of population dynamics. We instead used this analysis to
identify differences in the demographic history of different regional populations. LD-based
NEe estimates are expected to be higher in source populations relative to derived populations in
time periods preceding their split, as seen in African vs non-African human populations
(McEvoy et al. 2011). We found that, independently of the value assumed for the model
parameter alpha, Chinese FBDs had higher Ng estimates than any other FBD population
throughout all the time periods assessed (Supplementary Fig. 7). The populations from
Thailand and Mongolia had intermediate Ng estimates between the Chinese population and all
the remaining populations until about 2,500 years ago, and in the following time periods had

comparable Ng estimates to West Eurasian populations.

Measures of fit for the TREEMIX trees

Residuals from the TREEMIX tree without migration events indicated populations that did not
fit well the tree model, with SE of the residual covariance exceeding 60 (Supplementary Fig.
16A). Such high residual covariance was due to two FBD populations from Saudi Arabia
showing signs of admixture with grey wolves. Indeed, the addition of 10 migration edges
revealed gene flow from wolves to these FBD populations, and improved the overall fit of the
model, with SE of the residual covariance below 19 (Supplementary Fig. 16B). In consistence

with this, P-values of all these 10 inferred migration edges obtained from the jackknife



analysis were below 0.0004, indicating that the inclusion of these gene flow events
significantly improves the fit of this phylogenetic model to the data. The TREEMIX tree with
15 migration edges did not result in considerably better residual fit as compared with 10
migration edges, but additional gene flow events suggested by the residual plot were either
between pairs of pure-breeds or between adjacent FBD populations (Supplementary Fig.

16C).

Assessment of the population divergence chronology in the evolutionary history of
extant dogs

We used the program KIMTREE (Gautier & Vitalis 2013) to identify the tree topology that
constitutes the most likely representation of the evolutionary history of extant dogs. KIMTREE
uses Kimura’s time-dependent solution of the diffusion equation describing genetic drift to
estimate population divergence times. These time estimates are conditional on a history of
population splits, which are represented as either bifurcations or polytomies. The estimates of
branch lengths (reflecting the divergence times) can be obtained for different topologies,
which can be subsequently compared using the deviance information criterion (Spiegelhalter
et al. 2002).

In order to achieve relatively large sample sizes, we applied this analysis to five dog
groups, identified based on the genetic structure and phylogenetic analyses described above.
This included (a) FBDs from Western Eurasia (Europe and Central/West Asia), (b) FBDs
from the Middle East, (c) FBDs from East Asia, (d) modern European breeds, (e) East Asian
and Arctic breeds. We excluded dog breeds with ambiguous positions in the dog phylogeny,
including European spitz-type breeds, Eurasier, and Tibetan terrier. We pruned the dataset
from loci with MAF<0.01 and more than 10% of missing data, as well as loci in strong

linkage disequilibrium (with the threshold of r? < 0.5). This resulted in 104,769 SNPs. Due to



limitations associated with computer memory, we could not complete the KIMTREE analysis
using this entire dataset. Therefore, we divided the data into two datasets with almost equal
number of SNPs (52,384 and 52,385). The analysis of these two datasets provided us with two

pseudo-replicates, which gave very consistent results, supporting their validity.

Assessment of an indigenous status of East Asian FBDs
To address the question of whether East Asian FBDs are indigenous, i.e. whether there is
evidence for the long-term presence of these lineages in East Asia, we analysed an additional
SNP dataset obtained from published whole-genome sequences of dogs and wolves (Wang et
al. 2013, Freedman et al. 2014, Gou et al. 2014), available in the DogSD database (Bai et al.
2015; http://dogsd.big.ac.cn). We analysed 40 individuals, including: 7 Chinese indigenous
dogs from Diging, 3 Chinese indigenous dogs from Lijlang, 3 Chinese indigenous dogs from
Yingjiang, 4 Tibetan mastiffs, 1 Australian dingo, 1 Basenji, 4 Kunming dogs (a modern
Chinese breed originating from an admixture of German shepherds with local cross-breed
dogs), 4 German shepherds, 1 Malinois, and 8 grey wolves from China, Russia, Israel and
Croatia. We used PLINK to merge SNP datasets downloaded from this database into one
dataset, and prune it from loci with MAF<0.01 and loci in linkage disequilibrium (r°<0.5).
We constructed a neighbour-joining tree of inter-individuals IBS distances, a maximum-
likelihood tree of population divergence, and a PCA plot, using the methods described above.
The analysis of this SNP dataset showed that Chinese FBDs are distinct from modern
dog breeds (where modern breeds included the Kunming dog — a modern Chinese breed of
European origin), but cluster with the Australian dingo (Supplementary Fig. 20). The dingo is
a wild domestic dog whose ancient East Asian origin and isolation from other dogs for at least
3,500 years is well documented by genetic and archaeological studies (Larson et al. 2012,

Oskarsson et al. 2012, Sacks et al. 2013). Clustering of Chinese FBDs with the dingo



indicates that they belong to the East Asian lineage from which the dingo originated at least
3,500 years ago, supporting their indigenous origin. These results also demonstrate a clear
genetic distinctiveness of Chinese FBDs from modern pure-breed dogs, with the exception of

one individual that might be admixed with Kunming dogs.
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Supplementary Figure 1
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Supplementary Figure 1. Population genetic structure in Eurasian FBDs. Population
genetic structure inferred using (A) ADMIXTURE and (B) STRUCTURE, for K between 2
(bottom) and 7 (top). Membership in different genetic populations is represented by different
colours.
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Supplementary Figure 2
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Supplementary Figure 2. Principal Component Analysis of genetic differentiation
among FBDs from different parts of Eurasia. (A) Representing individual-based genetic
distances: PC1 and PC2 (an outlier from Armenia groups with pure-breed dogs: see
Supplementary Figure 8), (B) Representing individual-based genetic distances: PC2 and PC3.
(C) Representing pair-wise Fst between local populations of FBDs.
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Supplementary Figure 3
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Supplementary Figure 3. Tree of inter-individual IBS distances between FBDs. (A)
Simplified tree with only individuals branching from basal nodes distinguished, while all the
others are presented as one clade. (B) Detailed tree, with individuals from different regions
are distinguished by colours. Individuals from the same geographic location or the same breed
clustering together are represented as triangles.
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Supplementary Figure 4
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Supplementary Figure 4. Genetic differentiation between local populations of FBDs in
relation to their geographic distance. (A) Relationship between transformed pair-wise Fst
values (Fst/(1-Fst)) and natural logarithm of geographic distance, illustrating isolation by
distance pattern; (B) Spatial autocorrelation of genetic differentiation between populations,
represented as pair-wise Fsr. “r”” denotes the autocorrelation coefficient, and U and L upper

and lower limits of the 95% confidence interval for the null hypothesis of no autocorrelation.
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Supplementary Figure 5
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Supplementary Figure 5. Frequency distribution of runs of homozygosity (ROHS),
illustrating autozygosity levels in local populations of FBDs. The vertical axis represents
the cumulative number of ROHs of length equal to or greater than the length represented on
the horizontal axis.



Supplementary Figure 6
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Supplementary Figure 6. Linkage disequilibrium in selected populations of FBDs in
comparison with grey wolves. Linkage disequilibrium is represented by average genotypic
association coefficient r? and is plotted as a function of inter-SNP distance. The sample size
for each local dog and wolf population was 9 individuals. (A) LD values for the entire range
of genetic distances, with only Chinese FBD and wolf populations distinguished, (B) LD
values for the genetic distances between 1.25 and 115 kb, (C) LD values for the genetic
distances between 115 and 1000 kb. It is important to stress that this analysis did not include
pure-breed dogs but only FBDs.
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Supplementary Figure 7
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Supplementary Figure 7. Temporal changes in effective population size of Eurasian FBD
populations inferred from the linkage disequilibrium (A) for alpha = 2, (B) for alpha = 1.
Although none of these plots provides a correct representation of the dog population
dynamics, they consistently show higher N estimates in China, Thailand and Mongolia
compared to other regions, consistent with East Asian FBDs being ancestral to FBDs from
other regions. It is important to stress that convergence of all the dog populations into a single
NE curve at times pre-dating domestication is not expected for LD-based estimates, but
instead the ancestral populations are expected to have higher Ng estimates (see McEvoy et al.
2011).
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Supplementary Figure 8. Principal component analysis of genetic differentiation among
FBDs and pure-breed dogs. (A) with FBDs from different regions distinguished by different
symbols, (B) with groups of dog breeds distinguished by different symbols, (C) with local
FBD populations distinguished by different symbols, (D) with individual dog breeds
distinguished by different symbols. GS x BC cross — a F1 cross between German shepherd
and Border collie.
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Supplementary Figure 9
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Supplementary Figure 9. Principal component analysis of genetic differentiation among

dogs and grey wolves. (A) Including all non-related individuals from FBD, LUPA and UK
databases and grey wolves (B) Based on a dataset reduced to even out the number of FBDs,
“ancient” and modern dog breeds, and grey wolves. FBDs are labelled with region name.
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Supplementary Figure 10. Neighbour-joining tree of Fst distances: (A) among FBD
populations (marked with green circles) and pure breed dogs, with Caucasian wolves are used

as an outgroup and (B) among FBD populations (marked with green circles) and pure breed

dogs from the UK dataset. Both Caucasian and Eastern European wolves are used as an

outgroup. Eastern European wolf genotypes are from Stronen et al. (2013). Pure breed dogs

from the LUPA dataset (\Vaysse et al. 2011) are not included here because genotype calling
this dataset is incompatible with the Eastern European wolf dataset. Comparison between (A)
and (B) shows that using a larger set of wolves as an outgroup does not change the tree

topology.
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Supplementary Figure 11
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Supplementary Figure 11. Maximum likelihood tree of genetic differentiation among
FBDs and breed dogs, constructed in TREEMIX without introducing the migration
parameter, drawn using MEGA®G software. German shepherd was excluded from this analysis.
This is the same tree as in Figure 1B in the main text, but showing the details of bootstrap
support instead of presenting results of the RASP analysis.
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A

ALL OTHER DOGS

m 2IMGMONGOLIA
m 12MGMONGOLIA
m 15MGMONGOLIA
®  11MGMONGOLIA
m 22MGMONGOLIA
MONGOLIA
MONGOLIA
MONGOLIA

m IMGMONGOLIA
m 9MGMONGOLIA
m 27MGMONGOLIA
s MONGOLIA

a 2MGMONGOLIA
m 17MGMONGOLIA
m 9CHCHINA
e—— CHINA

m 7CHCHINA

m S5CHCHINA

m GTHA THAILAND
k THAILAND

Shar Pei

Siberian Husky
Alaskan Malamute
Greenland Sledge Dog
Shiba Inu

Grey wolf

LEGEND

B EAST ASIAN FBDs

Bl EAST ASIAN BREEDS
GREY WOLVES

35



Gordon sester
trgish settes

D —
tany Spanie

 — )
Yorkstie Tomrins
Jack Rl Terer

P — T R

e Toio

Baigian Tersuren,
st Calie
A

ah Watfhund
Whasten Tenier
German Spte
Buness Mosntan Dog

Mewourctars Hesiever

S
w s
H Outan

—
f———8PLAND ARO SLOVENA
o mwcast mssin

I
25 st0vesn

SR

B SR KATAGHTAN
m HKZKAZAGHTAN

e A

WO CENTRAL BUSSI
1IFLPOLAD
 VIREAST RUSSA

l 0 s s
R
ot
o Tetrosn
P p—
—
—)
—— Y
o coma

(E—

W CATAKKSTAN
= TSRS EAST RUSSIA
u AR AR

= TORUS ERST RUSSA.

&
[ —— i By

| .y
THARAND

= VISREASTRUSSA

2IMG MONGOLA

m 1MG MONGOW
15MG MONGOLA

e —— A ZAGHSTAN AN TRIKISTAN

LEGEND

m EAST ASIAN FBDs

A EAST ASIAN BREEDS

= MIDDLE EASTERN FBDs

m CENTRAL/WEST ASIAN FBDs

" EAST RUSSIAN FBDs.

® EURCPEAN FBDs

A MODERN EUROPEAN BREEDS
A EUROPEAN SPITZ-TYPE BREEDS
A EURASIER

36



Supplementary Figure 12. Tree of inter-individual IBS distances among free-breeding
and pure-breed dogs. (A) Simplified tree with only individuals branching from basal nodes
distinguished, while all the others are presented as one clade. Individuals from the same
geographic location or the same breed clustering together are represented as triangles. (B) A
tree showing details of this large clade, which is also presented in a separate file due to its
large size. Breeds of different origin are distinguished with colours.
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Supplementary Figure 13
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Supplementary Figure 13. Tree of IBS inter-individual distances among pure-breed
dogs. (A) Simplified tree distinguishing only breeds branching from basal nodes in the tree,
while all other breeds (all of which are of European origin) are grouped into one cluster. (B)
A tree showing details of this large clade, with individuals from the same breed clustering
together represented as triangles. Breeds of different origin are distinguished with colours.
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Supplementary Figure 14
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Supplementary Figure 14. Maximum likelihood tree of genetic differentiation among
FBDs and breed dogs, constructed in TREEMIX (A) assuming 10 events of post-divergence
gene flow and including German shepherd, (B) assuming 10 events of post-divergence gene
flow and without German shepherd, (C) assuming 15 events of post-divergence gene flow and
without German shepherd. The colour of arrows represents gene flow intensity, increasing
from light yellow to red. The figures were created using an R script distributed with TREEMIX

software.
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Supplementary Figure 15
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Supplementary Figure 15. Maximum likelihood tree of genetic differentiation among
FBDs and pure-breed dogs, constructed in TREEMIX, assuming 10 gene flow events. The
colours of arrows represent gene flow intensity, increasing from light yellow to red. P-values
of all the inferred migration edges are below 0.0004. Bootstrap support for nodes is marked if
above 50%. Bootstrap support for some groups of pure-breed dogs is not shown because of
space constraints in the figure, but this information is non-essential for this study. Bootstrap
support for the clade grouping Chinese and Thai FBDs, Shar Pei and Shiba Inu is relatively
low, because in some replicates this clade also included Eurasier (a breed of mixed East Asian
and European origin; trees representing bootstrap replicates are available upon request). Gene
flow from wolves to Arctic dog breeds is only detected when 15 gene flow events are

assumed (see Supplementary Fig. 14C).
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Supplementary Figure 16
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Supplementary Figure 16. Plots of residual fit from the TREEMIx maximum likelihood trees: (A) without gene flow events, (B) with 10
gene flow events, (C) with 15 gene flow events. These plots correspond to the TREEMIX trees from Supplementary Figure 11 and
Supplementary Figure 14 B and C, respectively. Population pairs with residuals higher than zero are more closely related than it is represented i
the tree, and therefore populations with high positive residuals are candidates for additional admixture events (Pickrell & Pritchard 2012).

The breeds and FBD populations included in the plot are as follows: Australian Kelpie, Beagle, Belgian Tervuren, Bernese Mountain Dog,
Border Collie, Border Terrier, Brittany Spaniel, Cairn, Cocker Spaniel, Dachshund, Dalmatian, Doberman, Elkhound, English Bulldog, English
Setter, Eurasier, Finnish Spitz, German Spitz, Golden Retriever, Gordon Setter, Greenland Sledge Dog, Greyhound, Siberian Husky, Irish
Wolfhound, Jack Russel Terrier, Keeshond, Labrador Retriever, Alaskan Malamute, Miniature Poodle, Newfoundland Retriever, Nova Scotia
Duck Tolling Retriever, Rottweiler, Rough Collie, Schipperke, Shar Pei, Shetland Sheep Dog, Shiba Inu, Staffordshire Bull Terrier, Standard
Poodle, Tibetan Terrier, Vizsla, Weimaraner, Wheaten Terrier, Yorkshire Terrier, FBD-Armenia, FBD-Bulgaria, FBD-Central Russia, FBD-
China, FBD-East Russia, FBD-Irag, FBD-Kazakhstan, FBD-Mongolia, FBD-Poland, FBD-Saudi Arabia 1, FBD-Saudi Arabia2, FBD-Slovenia
FBD-Tajikistan, FBD-Thailand, and grey wolves.

n
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Supplementary Figure 17
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W-Eurasia: FBDs from Europe and West/Central Asia, Middle East: FBDs from the Middle East, East
Asia: FBDs from East Asia, E-Asian Breeds: dog breeds originating from East Asia.
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Supplementary Figure 17. Tree topologies inferred in KIMTREE, based on two
sets of SNPs originating from the equal division of the original SNP set (made
due to computational issues). Pairs of trees (Al and A2), (B1 and B2), (C1 and C2)
represent three different topologies analysed for two sets of SNPs. Trees (Al) and
(A2) represent the topology having the strongest support based on the DIC values.
The branch lengths in these trees are estimated as t~ T/(2Ng), where Ng is the
effective size of the population the branch leads to, and T is time (in generations). The
estimated t values are provided for each branch. The most likely tree topology is
identified using the deviance information criterion (DIC).
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Supplementary Figure 18
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Supplementary Figure 18. Biogeographic reconstruction of the distribution of
ancestral dog populations inferred using the RASP software, based on dog
phylogeny created in TREEMIX assuming no post-divergence gene flow (A) with
uncertainty assessed using Bayesian Binary MCMC method,; this is the same tree as in
Figure 1B, presented with more details; (B) with uncertainty assessed using S-Diva
method. Distribution of ancestral dog populations is marked on nodes using colour-
codes. Arctic breeds were assigned to East Asia, according to their primary origin
(Brown et al. 2013, 2015, van Asch et al. 2013).
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Supplementary Figure 19
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Supplementary Figure 19. Biogeographic reconstruction of the distribution of
ancestral dog populations inferred using the RASP software, based on dog
phylogeny created in TREEMIxX assuming 10 events of gene flow (A) with uncertainty
assessed using Bayesian Binary MCMC method, (B) with uncertainty assessed using
S-Diva method. Distribution of ancestral dog populations is marked on nodes using
colour-codes. Arctic breeds were assigned to East Asia, according to their primary
origin (Brown et al. 2013, 2015, van Asch et al. 2013). The effect of the presence of a
breed of admixed East Asian and European origin (Eurasier) is visible as an
ambiguity of the geographical assignment of the respective nod to either East Asia or
Europe.
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Supplementary Figure 20
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Supplementary Figure 20. Evolutionary relationships between indigenous
Chinese dogs, pure-breed dogs of modern and ancient origin, and grey wolves
from the DoGSD database (Bai et al. 2015). (A) Neighbour-joining tree of inter-
individual 1BS distances (B) Maximum likelihood TREEMIX tree constructed without

assuming gene flow; (C) PCA plot.
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Supplementary Table 1. List of dog breeds with basal position in the dog phylogeny
according to four different studies (modified from Larson et al. 2012). Primary place
of origin is provided if known from earlier studies, and different than present origin.

Parker vonHoldt  Larson

etal. etal. etal. Present Primary  Functional
Breed 2004 2010 2012 study Origin origin group
Chow Chow y y EA spitz
Shar-Pei y y y y EA spitz
Shiba Inu y y EA spitz
Akita y y y y EA spitz
Alaskan Malamute vy y y AR EA! spitz
American Eskimo amb AR EA! spitz
Greenland Sledge spitz
Dog y AR EA!
Siberian Husky y y y EA(AR) spitz
Samoyed amb y WA(AR) spitz
Dingo y AU EA? wild dog
New Guinea
Singing Dog y NG EA? wild dog
Afghan Hound y y C-WA sighthound
Saluki y y y ME sighthound
Basenji y y y AF sighthound
Tibetan Terrier amb amb amb EA non-specified
Canaan y ME spitz
Eurasier y amb EU/EA spitz
Finnish Spitz y amb EU spitz
Keeshond n amb EU spitz
Schipperke n amb amb EU spitz
Elkhound n amb EU spitz
German Spitz amb EU spitz

y — early-branching position, n — not early-branching position, amb — ambiguous
EA — East Asia, AR — Arctic, WA — West Asia, C-WA — Central/West Asia, ME — Middle
East, EU — Europe, AF — Africa, AU — Australia, NG — New Guinea
Yvan Asch et al. 2013

2 Oskarsson et al. 2012
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Supplementary Table 2. A list of FBDs used in this study and their sampling

sites.

ID

Sampling site

Sampling site name

Region

23A
24A
25A
26A
27A
28A
29A
30A
31A
32A
33A
34A
35A
36A
37A
38A
39A
40A
41A
42A
43A
44A
45A
46A
47A
89R
91R
92R
93R
94R
95R
96R

Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Yerevan, Armenia
Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Armenia
Central Russia
Central Russia
Central Russia
Central Russia
Central Russia
Central Russia

Central Russia

Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
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97R
98R
99R
100R
102R
104R
105R
106R
107R
1KZ
2Kz
3KZ
4KZ
5KZ
6KZ
TKZ
8KZ
9KZ
10KZ
11KZ
12KZ
13KZ
14KZ
15KZ
16KZ
17KZ
18KZ
19KZ
20KZ
1TDZ
2TDZ
3TDbZ
4TDZ
5TDZ
6TDZ
7TDZ

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Tomsk, Russia

Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Almaty, Kazakhstan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan

Dushanbe, Tajikistan

Central Russia
Central Russia
Central Russia
Central Russia
Central Russia
Central Russia
Central Russia
Central Russia
Central Russia
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Kazakhstan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan

Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
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8TDZ
9TDZ
10TDZ
12TDZ
13TDZ
14TDZ
15TDZ
16TDZ
17TDZ
18TDZ
19TDZ
20TDZ
2CH
3CH
4CH
5CH
6CH
7CH
8CH
9CH
10CH
1IMG
2MG
3MG
4MG
6MG
8MG
IMG
10MG
11IMG
12MG
13MG
14MG
15MG
16MG
17MG

Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Dushanbe, Tajikistan
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Zibo, Shandong Province, China
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia

Ulan Bator, Mongolia

Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
Tajikistan
China

China

China

China

China

China

China

China

China

Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia

Mongolia

Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West Asia
Central/West 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
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18MG
20MG
21MG
22MG
23MG
25MG
26MG
2TMG
28MG
29MG
30MG
31IMG
1TAJ
2TAJ
3TAJ
4TAJ
5TAJ
6TAJ
TTA]
8TAJ
10TAJ
11TAJ
12TAJ

13TAJ

14TAJ

16TAJ

17TA]

18TAJ

19TAJ

21TAJ

22TAJ

23TAJ

24TAJ
108R

Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Ulan Bator, Mongolia
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand
Mueang Khon Kaen District, Thailand

Mueang Khon Kaen District, Thailand

Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand
Mueang Maha Sarakham District,
Thailand

Ussuriysk, Primorsky Krai, Russia

Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Mongolia
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand

Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand
Thailand

Thailand

East Russia

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 Russia
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109R
110R
111R
112R
113R
114R
116R
118R
119R
120R
121R
122R
123R
124R
126R
125R
127R
128R
2BL
3BL
4BL
6BL
8BL
9BL
10BL
11BL
12BL
1PL
2PL
3PL
4PL
5PL
6PL
7PL
8PL
9PL

Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Ussuriysk, Primorsky Krai, Russia
Bulgaria

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Bulgaria

Zduny, Poland

Zduny, Poland

Zduny, Poland

Zduny, Poland

Zduny, Poland

Zduny, Poland

Zduny, Poland

Zduny, Poland

Zduny, Poland

East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Bulgaria
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland

East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
East Russia
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe
Europe

Europe
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10PL
13PL
14PL
15PL
16PL
17PL
18PL
19PL
20PL
21PL
11PL
12PL
2SL
3SL
4SL
5SL
6SL
7SL
8SL
9SL
10SL
11SL
12SL
13SL
14SL
1p
2p
3p
4p
Sp
6p
7p
8p
2AS
10AS
11AS

Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Zduny, Poland
Skofije, Slovenia
Portoroz, Slovenia
Ankaran, Slovenia
Koper, Slovenia
Koper, Slovenia
Portoroz, Slovenia
Skofije, Slovenia
Skofije, Slovenia
Hrvaska, Slovenia
Koper, Slovenia
Koper, Slovenia
Ankaran, Slovenia
Piran, Slovenia
Basrah, Iraq
Basrah, Iraq
Basrah, Iraq
Basrah, Iraq
Basrah, Iraq
Basrah, Iraq
Basrah, Iraq

Basrah, Iraq

Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia

Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Poland
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Slovenia
Iraq

Iraq

Iraq

Iraq

Iraq

Iraq

Iraq

Iraq
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1

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
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
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13AS
14AS
15AS
16AS
17AS
18AS
19AS
20AS
21AS
24AS
25AS
27AS
28AS
29AS
30AS
31AS
32AS
22AS
26AS
36AS
37AS
38AS
40AS
41AS

Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Riyadh, Saudi Arabia
Al-Baha, Saudi Arabia
Al-Baha, Saudi Arabia
Al-Baha, Saudi Arabia
Al-Baha, Saudi Arabia
Al-Baha, Saudi Arabia

Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 1
Saudi Arabia 2
Saudi Arabia 2
Saudi Arabia 2
Saudi Arabia 2
Saudi Arabia 2

Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
Middle East
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Supplementary Table 3. A list of dog breeds used in this study, and their regions

of origin. "UK" dataset was produced in the present study, and consisted of dogs

sampled in the United Kingdom. "LUPA" is a published, publicly available dataset
deriving from Vaysse et al. (2011). Columns N(LUPA) and N(UK) provide the

number of representatives of each breed present in these two datasets.

Breed

N(LUPA) N(UK) Breed origin

Australian Kelpie
Bearded Collie

Border Collie

Rough Collie

Shetland Sheepdog
Beagle

Dachshund

Belgian Tervuren
German Shepherd Dog
Doberman

Malinois

Bernese Mountain Dog
Dalmatian

Rottweiler
Weimaraner

Vizsla

Border Terrier

Cairn Terrier

Jack Russell Terrier
Lakeland Terrier
Parson Terrier
Wheaten Terrier
Yorkshire Terrier
English Bulldog
Staffordshire Bullterrier
Brittany Spaniel
Cocker Spaniel
Springer Spaniel
English Setter

Gordon Setter

Golden Retriever
Flatcoated Retriever
Labrador Retriever
Newfoundland Retriever
Nova Scottia Duck-
Tolling Retriever

Toy Poodle

Miniature Poodle
Standard Poodle
Greyhound

16

10
12
12
12
25

12

12
26

25

12

12
13

12
14

12
25
14

14
25

23

12
11

2

P NN OO W

Australia, ultimately 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

North America, ultimately Europe
North America, ultimately Europe
North America, ultimately Europe

North America, ultimately Europe
Europe
Europe
Europe
Europe
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Elkhound 12 Europe

Irish Wolfhound 11 Europe

Keeshond 2 Europe

Schipperke 25 Europe

German Spitz 2 Europe

Finnish Spitz 12 Europe

Eurasier 12 mixed Europe and East Asia

Tibetan Terrier 2 East Asia

Shar Pei 11 East Asia

Shiba Inu 2 East Asia

Siberian Husky 2 East Asia (east Siberia)

Alaskan Malamute 2 North America, ultimately East
Asia

Greenland Sledge Dog 12 Greenland, ultimately East Asia




Supplementary Table 4. Genetic diversity at genome-wide autosomal SNPs in FBDs

populations in Eurasia. Ho — observed heterozygosity, He — expected heterozygosity,

N — number of individuals used to calculate the diversity indices. Intra-population

divergence was calculated using EIGENSOFT software. The table is sorted according to

Ho values.
Intra-population

Location Region N Ho He divergence
Armenia C/W Asia 9 0.3538 0.3341 1.061
Kazakhstan C/W Asia 9 0.3502 0.3312 0.994
Mongolia E Asia 9 0.3484 0.3293 0.973
Bulgaria Europe 9 0.3447 0.3268 0.964
Tajikistan C/W Asia 9 0.3441 0.3288 1.005
China E Asia 9 0.3427 0.3239 0.972
Poland Europe 9 0.3415 0.3295 1.024

Iraq Middle East 4 0.3383 0.2967 0.946
Central Russia  C/W Asia 9 0.3336 0.3287 1.023
Thailand E Asia 9 0.3336 0.3264 1.058

East Russia NE Asia 9 0.3266 0.3275 1.040
Slovenia Europe 9 0.3254 0.3285 1.029
Saudi Arabial Middle East 9 0.3021 0.3070 0.986
Saudi Arabia2 Middle East 5 0.2973 0.2783 0.924
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Supplementary Table 5. Autozygosity in FBD populations in Eurasia.

Autozygosity is measured as number of homozygous segments (ROHSs) of different

length identified in individuals from each population.

Total Number  Freq. Number  Freq. Number  Freq. Largest
Region number of of of of of of ROH

of ROHs ROHs ROHs ROHs ROHs ROHs length
Location ROHs <1Mb <IMb 1-2Mb 1-2Mb >2Mb >2Mb  (Mb)
Iraq ME 59 10 0.17 15 0.25 34 0.58 19
China EA 70 19 0.27 35 0.50 16 0.23 9
Armenia C-WA 100 23 0.23 44 0.44 33 0.33 31
Kazakhstan C-WA 111 13 0.12 62 0.56 36 0.32 26
S.Arabia2 ME 116 15 0.13 37 0.32 64 0.55 53
Mongolia EA 118 21 0.18 46 0.39 51 0.43 12
Bulgaria EU 136 26 0.19 49 0.36 61 0.45 24
Thailand EA 163 26 0.16 64 0.39 73 0.45 54
Tajikistan  C-WA 166 26 0.16 71 0.43 69 0.42 41
Poland EU 173 37 0.21 74 0.43 62 0.36 61
Central
Russia C-WA 191 33 0.17 51 0.27 107 0.56 73
Slovenia EU 241 39 0.16 88 0.37 114 0.47 53
S. Arabial ME 320 25 0.08 98 0.31 197 0.62 52
East Russia EA 333 43 0.13 110 0.33 180 0.54 88

EA — East Asia, C-WA — Central/West Asia, ME — Middle East, EU — Europe
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