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Abstract. The variability of nucleotide sequences of complete mitochondrial genomes in the Shors, a Turkic-speaking
people from the Altai-Sayan region, was studied. The Shors exhibit a high level of nucleotide diversity due to the
presence of two components of the East and West Eurasian origin in their gene pool (79.5 and 20.5 %, respectively).
However, a relatively low level of mtDNA haplotype diversity was found among the Shors, which is associated with the
high prevalence of certain identical mitochondrial haplotypes. Multidimensional scaling of interpopulation genetic
distances indicates that the Shors fall in between East Asian ethnic groups and indigenous East Siberian peoples.
By examining the polymorphism of whole mitochondrial genomes in individuals with the same hypervariable segment 1
haplotype belonging to haplogroup F1b1, found in ~37 % of the Shors, we identified six mtDNA haplotypes belonging
to haplogroups F1b1-b1 and F1b1-b2. Phylogeographic analysis shows that the Shor mitochondrial gene pool is
characterized by a high frequency (65.9 %) of mtDNA haplogroups found solely in the Altai-Sayan region: A-alcla,
B4b1a3ala, C4aladala, Cde, C5¢c*, D4bla2ala, D4m2a2, D5c1a2b, F1b1-b1, F1b1-b2, F2b1b1, and H8b1a. According to
molecular dating results, the evolutionary age of these mtDNA haplogroups varies from 0.9 to 5.0 thousand years. All
of the mtDNA haplogroups listed are of East Asian origin, except for the West Eurasian H8b1a. The isolated evolution of
mitochondrial haplogroups specific to the peoples of the Altai-Sayan region is assumed to have been facilitated by their
isolation from East Asian neighbors. This isolation occurred during the Bronze Age, when the Afanasyevo culture formed
as a result of the mixing of indigenous populations and migrants — representatives of the Yamnaya culture, which existed
in the Urals and Volga regions. In the absence of a significant influx of additional East Asian mtDNA haplotypes to the
populations of the Altai-Sayan region over several thousand years, it appears that existing genetic lineages of East Asian
origin diversified.
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AHHoTauuA. MNonyyeHbl JaHHble 06 M3MEHUMBOCTA HYKNEOTUAHbIX NOCNEA0BATENbHOCTEN LENbIX MUTOXOHAPUANbHbIX
reHOMOB Yy LIOPLEB — TIOPKOA3bIYHOrO Hapoaa Antae-CasHCKOro pervoHa. Y LopLeB BbiABMEH BbICOKMI YPOBEHb
HYKNeoTUAHOrO pa3Hoobpa3una, OO6YCNOBAEHHbIN HanuuveM B reHodpoHAe [ABYX KOMMOHEHTOB BOCTOYHO- U
3anafHoeBpasninckoro npoucxoxgeHms (79.5 n 20.5 % cooTBETCTBEHHO). [Tpy 3TOM OTMEYEH OTHOCMTENbHO HU3KUIA
(B macwrabax Crbrpu) ypoBeHb pasHoobpasusa rarmnotnnos MTHK, Uto cBA3aHO C BbICOKOW pacnpoCTPaHEHHOCTbIO
y LIOPLEB HEKOTOPbIX OAMHAKOBbIX MUTOXOHAPWANbHbIX ranaoTUnoB. Pe3ynbtaTbl MHOFOMEPHOrO LUKanMpoBaHUA
MEXMONYNALUMOHHbBIX FeHeTUYeCKNX AUCTaHUUA CBUAETENbCTBYIOT O TOM, UYTO LIOPLbl 3aHMMAIOT MPOMEXYTOUHOEe
NOMOXEHNEe MeXAy STHMYECKMMU rpynnamu BocTouHol A3um u KopeHHbiMK Hapofamu BoctouHoin Cubupwm.
WccnepoBaHne nonumopdmama LenbiX MUTOXOHAPUANIbHbIX FEHOMOB Y WHAVBMAYYMOB, XapaKTepusyoLnxca
OfVIHaKOBbIM ranjoTMNoM runepBapuabenbHOro cermeHTa 1, KOTopbIi OTHOCUTCA K ramnorpynne F1b1 n obHapyxeH y
~37 % wopues, no3Bonuno onpefenutsb 6 rannotunos MTAHK, npuHagnexawwmx K rannorpynnam F1b1-b1 n F1b1-b2.
Pe3synbtathl dunoreorpapryeckoro aHanmsa nokasanu, YTo 0OCOOEHHOCTbIO MUTOXOHAPUANIbHOTO reHopoHAa WopLes
ABNAETCA BblCOKaA yactoTa (65.9 %) rannorpynn MTAHK, KoTopble pacnpocTpaHeHbl UCKMYMTENBHO B NOMNYNALMUAX
Antae-CasaHckoro pervoHa: A-alcla, B4bla3ala, C4aladala, Cde, C5c*, D4bla2ala, D4m2a2, D5cla2b, F1b1-b1,
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F1b1-b2, F2b1b1, H8b1a. 3BontoLynoHHbIN Bo3pacT 3Tmx rannorpynn MTAHK cornacHo pesynbratam MoneKynsapHOro
fAaTupoBaHuA BapbupyeT oT 0.9 go 5.0 Tbic. neT. Bce ykasaHHble Bbiwe rannorpynnbl MTAHK BocTouHOasmaTckmne no
NPOVCXOXAEHNIO, 33 WCKIIOUYeHeM 3anagHoeBpasuiickorn H8bla. O6ocobneHHOMYy pPa3BUTMIO MUTOXOHAPUANbHBIX
rannorpynn, cneunduuHbix anAa HapopoB AnTae-CasHCKOrO PEervoHa, BO3MOXHO, CMOCO6GCTBOBana M3onAuus ot
BOCTOYHOA3MATCKUX cocefield, Bbi3BaHHasA GopmrpoBaHneM adaHacbeBCKOro HacefleHUA B 3rMoXy 6POH30BOro BeKa B
pe3ynbTaTe CMeLWeHnA NONyALUUA KOPEHHbIX XUTENe perroHa N MUrpaHToB — NpefcTaBuTenel AMHON KynbTypHO-
ncropmyeckon obLHoOCTY, cylecTBoBaBllen B lMpuypanbe n [oBomkbe. B ycnoBuax OTCYTCTBUA WMHTEHCMBHOMO
npuTOKa JOMOSTHUTENIbHBIX BOCTOYHOA3MATCKMX rannotnnos MTAHK B TeueHMe HeCKONbKMX TbICAY NeT B MOMNyNALMAX
Antae-CafHCKOro pervoHa, No Bcer BUAMMOCTU, NPOU30oLLNa AnBepcrdUKaLMA YyKe MMEBLLUMXCA FTeHETUYECKUX JIMHUIA

BOCTOYHOA3MaTCKOro NPOnNCXoxxaeHuaA.

KnioueBble cnoBa: MI/ITOXOHp,pVIaJ'IbeII7I reHom; d)I/IJ'IOFeOFpad)I/IHECKI/IVI aHanuMs; nonynAaunmn 4YenoBeKa; CI/I6VIpb; wopubl

Introduction

Studies of mitochondrial DNA (mtDNA) polymorphisms
have demonstrated that the gene pools of most ethnic groups
in Western Siberia contain significant contributions from West
Eurasian mtDNA lineages. This component is most prevalent
(comprising 20—40 % of the gene pool) among modern popula-
tions in the Altai—Sayan region, including the Khakass, Shors,
Teleuts, Altai-Kizhi, Telengits and Altai Kazakhs (Derenko et
al., 2003; Derenko, Malyarchuk, 2010; Gubina et al., 2013).
Paleogenomic studies have shown that the Neolithic population
of Altai and neighboring regions primarily consisted of East
Asian mtDNA lineages, although some West Eurasian mtDNA
lineages, such as U2el, were already present in the region
approximately 7.5 thousand years ago (Wang K. et al., 2023;
Gill et al., 2025). The influx of Eastern European populations
into southwestern Siberia and Mongolian steppes during the
Bronze Age (5.0—4.0 thousand years ago) led to a significant
increase in the proportion of European genetic components in
the gene pool of the ancient population (Allentoft et al., 2015).
However, about 2.0 thousand years ago, the expansion of the
Xiongnu caused a significant increase in the proportion of East
Asian mtDNA haplotypes in the gene pools of the peoples of
Central Asia and the Altai—Sayan region (Damgaard et al.,
2018; Jeong et al., 2020).

The Shors are an indigenous people inhabiting Mountain
Shoria in southern Kemerovo Oblast. They speak a language
belonging to the Uyghur group of Turkic languages. According
to ethnographic data, they are related to other ethnic groups of
the Northern Altai: the Chelkans, Kumandins, and Tubalars.
In anthropological terms, however, the Shors and Kumandins
exhibit similarities to certain Ugric and Samoyedic peoples,
such as the Khanty, Mansi, and Selkups, who are character-
ized by the Uralic anthropological type (Moiseev, 1999). The
Shors appear to be Turkicized descendants of the Ugric-,
Samoyedic-, and Ket-speaking populations of the northern
taiga region of the Altai—Sayan Highlands (Peoples of Siberia,
1956). According to the 2021 Russian Federation census, there
are 10,500 Shors.

An analysis of hypervariable segment 1 (HVS1) of the mito-
chondrial genome has shown that the Shors inhabiting the Altai
and Sayan Mountains are genetically similar to other ethnic
groups in the region, including the Khakass, Teleuts, Altai-
Kizhi, Tuvinians, Todjins, and Tofalars (Derenko, Malyarchuk,

2010; Gubina et al., 2022). However, a phylogenetic analysis
of HVS1 nucleotide sequences shows that the Shors are some-
what distant from the main cluster of Altai-Sayan populations
(Derenko, Malyarchuk, 2010). This distance may be due to
their distinct anthropological composition and their presumed
kinship with Ugric and Samoyedic peoples. This hypothesis
is supported by the presence of certain mitochondrial lineages
(J1b1 and U4b1) in the mitochondrial gene pool of the Shors,
which are characteristic of indigenous populations in West
Siberia and the Volga-Ural region (Derenko, Malyarchuk,
2010).

An interesting feature of the mitochondrial gene pool of
the Shors, as well as the related Khakass people, is the high
prevalence of mtDNA haplotypes belonging to the East Asian
haplogroup F (ranging from 15 to 40 %), although their fre-
quencies among other Siberian ethnic groups are significantly
lower (Derbeneva et al., 2002; Derenko et al., 2007; Gubina
et al., 2013). The greatest diversity of mitochondrial lineages
within haplogroup F is found in Southeast Asian populations
(Hill et al., 2007).

The gene pools of the Shor and Khakas peoples are domi-
nated by F1b mtDNA lineages, which originated in southern
China (Hill et al., 2007). One of these F1b haplotypes, with
the 16189-16232CA-16249-16304-16311 HVS1 motif, is
widespread among the Shors (up to 37 %) and the Khakass
(up to 26 %) (Derenko et al., 2007; Gubina et al., 2013). It is
believed that this is due to the “founder effect” that occurred
when these populations formed (Derenko, Malyarchuk, 2010).
Due to the low resolution of mtDNA HVSI1 polymorphism
analysis, it is reasonable to employ a more informative method,
such as analysis of nucleotide sequence variability in whole
mitochondrial genomes. This will clarify the extent to which
previously identified F1b mtDNA HVS1 sequences in the
Shors are similar. Additionally, analyzing the polymorphism of
the entire mitochondrial genome of the Shors at the population
level would provide the most comprehensive understanding
of their gene pool diversity and enable us to trace the phylo-
genetic relationships among mtDNA haplotypes using phy-
logeographic analysis. This work aims to study these issues.

Materials and methods
Whole blood samples were taken from 33 Shors chosen from
residents of the Tashtagol District of the Kemerovo Region.
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The Regional Ethics Committee for Medical and Biological
Research under the Presidium of the Far Eastern Scientific
Center of the Russian Academy of Sciences, Magadan, ap-
proved the study (Protocol No. 001/011, January 21, 2011).

We determined the nucleotide sequences of whole mitochon-
drial genomes by Sanger DNA sequencing on an ABI 3500xL
genetic analyzer (Applied Biosystems), as in our previous
work (Derenko, Malyarchuk, 2010). Amplification products
were sequenced using the BrilliantDye™ Terminator Cycle
Sequencing kit v3.1 (Netherlands). The SeqScape 2.7 soft-
ware package (Applied Biosystems) was used for alignment
and assembly of the mitochondrial genomes. The nucleotide
sequences of the Shors’ mitochondrial genomes have been
deposited in GenBank (www.ncbi.nlm.nih.gov) under acces-
sion numbers PX641521-PX641539. The analysis also utilized
11 previously sequenced mitochondrial genomes from Shors
in the Tashtagol District of the Kemerovo Region (Table S1)!.

We performed phylogenetic analysis of mitochondrial ge-
nome nucleotide sequences and estimated the evolutionary age
of mtDNA monophyletic clusters using the mtPhyl v4.015 soft-
ware package (https://isogg.org/wiki/MtPhyl), as previously
described (Malyarchuk et al., 2025). We used the phylogenetic
classifications proposed by the PhyloTree (www.phylotree.org)
and YFull MTree (https://www.yfull.com/mtree/) resources to
determine mtDNA haplogroups.

Our phylogeographic analysis of mtDNA involved data
on the variability of complete mitochondrial genomes from
various human populations as reported in GenBank, the Logan
DNA Project (http://www.ianlogan.co.uk), and YFull MTree.
As of November 2025, GenBank contains over 62,500 mi-
tochondrial genomes from individuals of different ethnic
backgrounds worldwide (https://www.mitomap.org/foswiki/
bin/view/MITOMAP/GBFreqlnfo). The ethnic affiliation of
the studied samples was determined based on information
provided in the databases.

A comparative analysis of mtDNA variation at the inter-
ethnic level is based on 2,923 mitochondrial genomes from
various East Asian populations. These include Han Chinese
and Japanese (Zheng et al., 2011), Evenks, Yakuts, and Evens
from Yakutia, Nivkhs, Udegeys, and Yukaghirs (Duggan et
al., 2013), Koryaks and Evens from the Magadan region,
Chukchi (Derenko et al., 2023), Buryats (Derenko et al.,
2018), Mongols, Barghuts, and Khamnigans (Derenko et al.,
2022), Uyghurs (Zheng et al., 2017), Tajiks and Kyrgyz (Peng
et al., 2018), Daurs (Wang C.-Z. et al., 2022). We used the
DnaSP 5.10.01 software package (Librado, Rozas, 2009) to
calculate genetic diversity parameters in the populations. We
performed an analysis of molecular variance (AMOVA, Fst
analysis) based on pairwise nucleotide differences between
mitogenomes using the Arlequin 3.5.1.2 software package (Ex-
coffier, Lischer, 2010). We used the multidimensional scaling
method of interpopulation Fist differences (STATISTICA 10
software package, StatSoft Inc.) to investigate the distri-

1 Supplementary Tables S1, S2 and Figure S1 are available at:
https://vavilov.elpub.ru/jour/manager/files/Suppl_Mal_Engl_30_5.xlsx
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bution of populations in two-dimensional space. We calcu-
lated interpopulation genetic distances (D, u Dyy) using the
equation

D, =Dyy—(Dy+ Dy)/2,

where Dyy is the average number of nucleotide differences
between populations X and Y; Dy and Dy are the average
numbers of nucleotide differences within populations X and
Y, respectively (Nei, 1987).

Results and discussion

Diversity of the mitochondrial gene pool

among the Shor people and genetic differentiation

of East Asian populations

Analysis of mitochondrial genome nucleotide sequence poly-
morphisms encompassing the Shors (33 new samples and
11 previously published ones) and other ethnic groups in Sibe-
ria, Central Asia, and East Asia showed that the mitochondrial
haplotypes belong to 23 haplogroups (Table 1 and Table S1).

Compared to other East Asian populations, the Shor sample
studied is characterized by relatively low haplotype diversity
(H =0.979), comparable to data from populations in North-
east Siberia, such as the Chukchi, Koryaks, Yukaghirs, and
Nivkhs (Derenko et al., 2023). This is apparently due to the
high prevalence of identical haplotypes among the Shors,
which mainly belong to haplogroup F1bl (Table 1). At the
same time, the nucleotide diversity among the Shors is at its
maximum level, with & = 0.00236 and an average number of
pairwise nucleotide differences of £ =39.01. Previous studies
have shown that similar nucleotide diversity values are found
among the Daurs, Kyrgyz, and Khamnigans (Derenko et al.,
2023).

An analysis of genetic differences based on the number of
nucleotide substitutions per site between populations (Dyyand
D) showed the least genetic differences of Shors from the
Han, Uyghurs, Mongols, and Kyrgyz (Table 2). The results of
Fst-analysis also demonstrated minimal differences between
the Shors and the Mongols, Han, Kyrgyz, and Uyghurs (Fst
values of 5.5-6.0 %), while F'st differences between the Shors
and Paleo-Asian populations (Chukchi, Koryaks, and Nivkhs)
exceeded 20 % (Table S2).

Our analysis of interpopulation Fst differences conducted
using multidimensional scaling showed that the Shors are situ-
ated between the compactly clustered East Asian ethnic groups
and the scattered Eastern Siberian populations, as illustrated
in Figure 1 in a two-dimensional genetic space. In the latter
group, only the Evens, Evenki, Koryaks, and Yukaghirs show
a tendency toward clustering. Unfortunately, the Samoyedic
and Ugric groups are absent from the populations studied.
This is due to the lack of population-level data on whole
mitochondrial genome variability for many ethnic groups in
Siberia and Eastern Europe. Therefore, a more detailed study
of the origins of the Shors — for instance, based on the mixing
of Samoyedic and Ugric tribes with Turkic-speaking groups —
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Table 1. mtDNA haplogroups of the Shors, their evolutionary age, and geographic distribution

mtDNA n Age, thousands Distribution in Altai Distribution in other regions
haplogroup of years

A-alcla 1 1.29 Shors, Kumandins, Tubalars None

B4b1a3ala 1 - Shors, Kumandins, Chelkans

C4aladala 1 1.72 Shors, Teleuts

C4a2al 4 - Shors Yakuts, Evenki

C4e 2 1.72 Shors, Teleuts None

C5¢c* 1 4.98 Shors, Teleuts, Kumandins, Chelkans, Tubalars

D4b1a2ala 1 3.24 Shors, Kumandins, Chelkans, Tubalars

D4j7 1 4.16 Shors, Teleuts, Kumandins, Tubalars Buryats, Barghuts
D4m2a2 1 0.86 Shors, Chelkans, Tubalars None

D5cla2b 2 2.06 Shors, Kumandins, Chelkans, Tubalars

F1b1-b1 6 0.86 Shors, Chelkans

F1b1-b2 9 0.86 Shors

F2b1b1 1 0.86 Shors, Chelkans, Tubalars, Altaians

G3al12 1 19.01 Shors East Asia

M10a1-a1 2 4.6 Mongols, Daurs

Z4a 1 - East Asia

H1b2c 1 - Europe (Russians, Poles)
H6a1b 1 - Europe, West Asia
H8b1a 3 4.22 Shors, Tubalars, Teleuts, Altaians None

J1b1al 1 - Shors West Eurasia

K1-a4 1 -

U4b1b1-a 1 3.54 Shors, Kumandins, Teleuts, Altaians West Eurasia (Tatars, Mansi, Persians)
U5b2b4c 1 1.29 Shors Tuvinians

Note. n - the number of samples belonging to the haplogroup. Dashes (-) indicate cases where the evolutionary age cannot be determined because
of data shortage.

Table 2. Interpopulation genetic distances (Dyy, and D, are numbers of substitutions per site between populations)
between the Shors and other East Asian ethnic groups

Ethnic group Dyy D, Ethnic group Dyy D,
Chinese (Han) 0.0022 0.00012 Tajiks 0.00247 0.00024
Uighurs 0.00228 0.00013 Udege 0.00223 0.00028
Mongols 0.00236 0.00013 Evenki 0.00239 0.00035
Kyrgyz 0.00243 0.00013 Evens 0.0024 0.00039
Daurs 0.00245 0.00016 Koryaks 0.00241 0.00047
Japanese 0.00218 0.00017 Nivkhs 0.00225 0.00048
Khamnigans 0.00244 0.00018 Yukaghirs 0.00244 0.00051
Buryats 0.00238 0.00019 Chukchi 0.00245 0.00074
Barghuts 0.00244 0.00021

Note.The distance values are ranked by D,.
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Fig. 1. Results of multidimensional scaling of interpopulation Fst values based on pairwise nucleotide differences
between whole mitochondrial genomes in populations from Siberia, East Asia, and Central Asia.

The colors indicate the linguistic affiliation of the populations: red for the Turkic group of the Altaic family; yellow for the Mongolic
group of the Altaic family; green for the Tungusic group of the Altaic family; purple for the Chukotko-Kamchatkan family; orange for the
Sino-Tibetan family; pale pink for the Japanese language; light yellow for the Indo-Iranian group of the Indo-European family (Tajiks),
and other colors for linguistic isolates (Nivkhs and Yukaghirs).

remains to be conducted after databases on mtDNA variation
among indigenous Siberian and neighboring populations are
expanded.

Diversity of F1b1 haplotypes in the Shors
Previous studies have shown that 30 of the 82 Shor indi-
viduals examined (36.6 % of the sample) exhibit the HVS1
haplotype 16189-16232CA-16249-16304-16311, belonging
to haplogroup F1bl (Derenko et al., 2007). In this study, we
sequenced the entire mitochondrial genomes of 15 Shor indi-
viduals carrying this haplotype. Our study demonstrated that
the HVS1 haplotype belongs to two haplogroups: Flbl-bl
and F1bl-b2. The former has already been recorded among
the Chelkans and Khakass, according to the YFull MTree
database. The latter is a new haplogroup, which we have
identified only among the Shors (Fig. 2). The evolutionary
age of both haplogroups is 0.86 thousand years. However, if
the age is estimated without considering identical samples,
i. e., based solely on haplotypes, it increases to 1.72 (0—4.13)
thousand years for both.

At the same time, haplogroup F1bl-b is approximately
7.7 thousand years old, and it includes mitochondrial lineages
found among Japanese and Chinese peoples (Fig. 2). This

suggests that F1b1-b mtDNA lineages were introduced into
the Altai peoples’ gene pools from East Asia quite some time
ago. Conversely, the high prevalence of a few F1b1-b mtDNA
haplotypes in the Shor population could be due to a founder
effect in their demographic history.

The high population specificity of Altai mtDNA variants

The results of the phylogeographic analysis show that the
mitochondrial gene pool of the Shor sample is predominantly
composed of East Asian haplotypes (79.5 %) (Table 1). The
West Eurasian mitochondrial lineages identified in the Shors
are represented by single haplotypes (H1b2¢, H6alb, J1blal,
and K 1-a4) or subclades (U4b1b1-a and USb2b4c) of relatively
recent evolutionary origin (within the last 3.5 thousand years).
However, some subclades of West Eurasian mtDNA haplotypes
evolved over a relatively long period within the gene pools
of Siberian peoples (Table 1, Table S1). One example is hap-
logroup U4b1b1-a, which is primarily found in the Altai region
but has also been observed in populations in the Volga region
and Iran. All other U4b1b1 subgroups have been identified in
European populations. Haplogroup U5b2b4 is primarily found
in European populations, but its subgroup, USb2b4c, has been
identified among the Shors and Tuvinians. Haplogroup H8b
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Fig. 2. Phylogenetic tree of mtDNA haplogroup F1b1-b.
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“Ins” denotes a nucleotide insertion. Nucleotide positions where reverse mutations were recorded are underlined, and recurrent mutations are marked
with the symbol “<". GenBank accession numbers and ethnic affiliation are shown.

is of particular interest because its distribution is associated
with Western Eurasia (subgroups H8b2 and H8b3). However,
the most diverse subgroup is H8b1, which has been recorded
in various Siberian and Central Asian populations. Its evolu-
tionary age is estimated to be between 8.0 and 9.5 thousand
years old (Fig. S1) (Derenko et al., 2014), which points to a
long-standing presence of the H8b1 haplogroup in eastern
North Eurasia. The H8bla subgroup is primarily found in the
Altai region.

A distinctive feature of the mitochondrial gene pool of
the Shors is the high frequency (65.9 %) of mtDNA haplo-
groups that are found exclusively in the Altai region: A-alcla,
B4bla3ala, C4aladala, C4e, C5c*, D4bla2ala, D4m2a2,
D5cla2b, F1bl-bl, F1bl-b2, F2blbl, and H8bla. Accord-
ing to molecular dating results, their evolutionary ages range
from 0.86 to 4.98 thousand years (Table 1, Fig. S1). All of the
aforementioned mtDNA haplogroups are of East Asian origin,
except for H8bla.

Conclusion

Archaeological, anthropological, and paleogenomic data
show that the emergence of the Afanasyevo archaeological
culture in the Altai and the steppes of the Minusinsk Basin
during the Bronze Age (approximately about 5.0 thousand
years ago) was associated with the migration of the Yamnaya
culture population from the Volga-Ural region (Allentoft et
al., 2015; Jeong et al., 2020). This population was character-
ized by the Proto-European anthropological type and genetic
lineages of West Eurasian origin. This explains the presence
of a wide variety of West Eurasian mtDNA haplotypes among
the populations of the Altai—Sayan region. It is of particular
interest, though, that the component of the Shor mitochondrial
gene pool specific to Altai peoples is mainly represented by
East Asian mitochondrial lineages. Their evolutionary age,
approximately up to 5.0 thousand years ago, falls within the
period of isolation from East Asian neighbors’ gene pools
caused by the formation of the mixed Afanasyevo population.
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In the absence of a significant influx of additional East Asian
haplotypes over the course of several thousand years, it appears
that the existing genetic lineages of East Asian origin began
to diversify within the populations of the Altai-Sayan region.
The isolated development of mitochondrial haplogroups may
have also been facilitated by the local natural features, as the
Altai—Sayan mountain range could have served as a refuge
for preserving “relict” gene pools and as a regulator of human
migration patterns (Balanovska et al., 2014).

The study of the variability in full-length mtDNA nucleotide
sequences demonstrates that the mitochondrial gene pool of
the Shors is characterized by a high frequency (65.9 %) of a
genetic component specific to ethnic groups inhabiting Altai,
such as the Kumandins, Chelkans, Tubalars, and Teleuts. This
component is primarily represented by mitochondrial lineages
of East Asian origin. These lineages diversified during the
formation of a mixed population based on the indigenous Altai
populations and migrants from the Yamnaya cultural-historical
community, which existed in the Ural and Volga regions.
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