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ABSTRACT In this study, geographic and linguistic distributions of contemporary and ancient matches with the
paternal and maternal lineages of two individuals exhumed from the exemplary Pazyryk culture burial site of Ak-
Alakha-1 mound 1 were investigated. Using the shared paternal and maternal haplotypes observed in both ancient
individuals, extensive database and literature searches were conducted revealing numerous full matches among
contemporary Eurasians, majority of whom speak Altaic Languages. Despite the current focus on the two Pazyryk
individuals, a rare glimpse into the ancient migrations was gained through the discovery of paternal and maternal
haplotype matches across an immense geography that spans from Yakutia to Turkey. In addition to a vast array
of archaeological findings in such Scythian “frozen graves’ across Central Asia, accumulating archaeogenetic data
are expected to shed light on the anthropology of these otherwise mysterious people.

INTRODUCTION

Scythians were nomadic pastoralists who
lived between the 9" and 1% centuries BCE. They
inhabited a vast geography spanning the Eur-
asian Steppe, starting from the VistulaRiver in
Eastern Europe, through the Central Asia, and
finally reaching the Tarim Basin in Northwest
China. Such aspatial and temporal expanse nat-
urally entailed contactswith numerous other civ-
ilizations of the time, which is reflected by the
different names attributed to the Scythians in
ancient records such as the Skyth(ai) by the
Greeks, Saka by the Persians, Sai by the Chi-
nese, Asgus(ai) by the Assyrians, and Ishkigu-
[u by the Urartians (King and Thompson 1907,
Herodotus 1920; L uckenhill 1927; Ercilasun 2008;
Durmus2012).

From the linguistic perspective alone, the
ethnonyms associated with the Scythians may
perhaps have an Old Turkic and/or Mongolic
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root to start with. Briefly, the ancient Persian
terminology of Saka isreminiscent of the Turkic
word yaga for ‘ coast, shore or edge’, of course,
being an Iranized version of the word with a y-
to s- sound change. Intriguingly, the contempo-
rary Turkic population of Yakutsalso call them-
selves Sakha, which is seemingly the Yakut
equivalent of the general Turkic word yaga [y-
to s- sound change is typical of the Yakut lan-
guage, and one of the characteristics that dif-

ferentiate it from the other Turkic languages]

(Kiriscioglu 1994; Stachowski and Menz 2006).
Theancient Greek terminol ogy, which hasfound
the most widespread use today, parallels the
ancient Persian one. According to Herodotus,
the Skythai and Saka were the same people
(Herodotus 1920). Curiously, when the Greek
plurality marker —ai is removed, the remaining
part, Skyt(h), seemsto retain the Old Turkic and
Mongolic plurality marker —. Hence, the Greek
version could be aGrecified version of the orig-
inally Turkic-Mongolic Sagat or Sagit (Ercilas-
un 2008). Incidentally, the Scythian tribe names
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Targutae, Skolot and Paralat also end with the
sound —¢ and hence could be interpreted as
Tiirkiit, Sikiiliit and Barulat, in turn being the
plural formsof the Turkic tribal names Tiirk, Cigil
and Barula (Zeki Velidi Togan 1981).

The debate around the population continu-
ity associated with the ancient Scythiansisstill
an unsettled one. Minns could not have been
more correct in stating more than a century ago
that “Perhaps no question touching the eth-
nography of the ancient world has been more
disputed than that of the affinities of the Scyth-
ians” (Minns1913; Kristiansen 1998; Damgaard
et al. 2018). Indeed, more than a few different
ethnic affinities were proposed for the Scyth-
ians, such aslranian, Urdic-Altaic (proto-Turkic)
and Slavonic being the most prominent and per-
sistent ones (Denis 1990; Mallory and Adams
1997; Findley 2004; Beckwith 2009; Cynarski
2018). Themost convincing proposal for the eth-
nic origins of the ancient Scythiansremainsthe
possibility that “They were not a specific peo-
ple”, but rather one that comprised avariety of
ethnicities “referred to at variety of times in
history, and in several places, none of which
was their original homeland” (Kristiansen
1999).

The Scythian cultural heritageisevident from
the legacy of an immense array of artifacts left
behind, such as those recovered at numerous
kurgan burials across the Eurasian Steppe. At
least in the archaeological context, the terms
Scythian and Scythic are used interchangeably
without a specific linguistic or ethnic connota-
tion to imply a broader display of mounted no-
madic characteristics associated with the Scy-
tho-Siberian culture, such as the presence of
special weapons, horse gear and of course “the
animal style” artwork (Davis-Kimball 1995; Di
Cosimo 1999). Among these, the most notableis
“the animal style”, the development of which
was seemingly influenced by two important pro-
gressive stepsin human civilization: the emer-
gence of metal processing and progress in ani-
mal husbandry. In the Scythian period, “the an-
imal style” had becomeanintegral art form used
for decorating everyday objects such as horse
gears, jewelry, weapons, mirrors, handled wine
jugs, cups, vases, batons, calyptras, appliqués,
shields, plagues, saddlery, beltsetc. Furthermore,
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it was also apparently used as symbols on ban-
ners(Roux 1997).

Whileit wasoriginally thought that the Pon-
tic-Caspian Steppe, situated just above the Black
Sea, was the heartland for the Scythian culture,
amorerecent hypothesis suggested Central Asia
asamorelikely origin (Bashilov and Yablonsky
2000; Yablonsky 2000). The strongest support
for a Central Asiatic origin stems from the dis-
covery of the earliest Scythian kurgan in Tuva
from Southern Siberia (Grjaznov 1984). Potential
Asiaticoriginsfor “theanimal style” artistictra-
ditionsalso provide further support for the Cen-
tral/East Asian origin of this culture (Bashilov
and Yablonsky 2000). Fortunately, special envi-
ronmental circumstances associated with the
Siberian permafrost provided a unique opportu-
nity for therecovery of highly preserved Scyth-
ian human remains and associated organic arti-
facts, as part of “frozen grave” burials that are
dated between 6" and 3" centuries BCE. Scyth-
ian burias, such as those associated with the
Pazyryk culture, were found at numerous sites
across the Altai Mountains, modern-day Kaza-
khstan and Mongolia. Along with these unique
archaeological findings, an increasing amount
of anthropol ogical and archaeogenetic data col-
lectively suggest an admixed genetic and cul-
tural character for the Scythians comprising west
and east Eurasian influences (Alekseev 1986;
Voevodaet a. 1998; Voevodaet a. 2000; Clisson
et al. 2002; Chikisheva2003; Lalueza-Fox et al.
2004; Ricaut et al. 2004a; Ricaut et al. 2004b;
Pilipenko et a. 2010; Pilipenko et al. 2015; Gubi-
naet al. 2016; Juraset al. 2017; Movsesian and
Bakholdina2017; Damgaard et al. 2018).

Of particular interest to the current study are
the archaeogenetic investigations associated
with the exemplary mound 1 from the Ak-Ala-
kha-1 site on the Ukok Plateau in the Altai Re-
public (Polosmak 1994a; Pilipenko et al. 2015).
Thistypical Pazyryk “frozen grave’ was dated
around 2268+39 years before present (BIn-4977)
(Gersdorff and Parzinger 2000). Initial anthropo-
logical findings suggested an undisturbed dual
inhumation comprising “amiddle-aged Europe-
an-type man” and “a young European-type
woman”, both of whom presumably had a high
socia status among the Pazyryk elite (Polosmak
19944). In contrast, recent archaeogeneticinves-
tigations revealed somewhat contradicting re-
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sultssince analyses at both the amel ogenin gene
and Y-chromosome short tandem repeat (Y-STR)
loci clearly established that both Scythianswere
actually males and had paternal and maternal
lineages that are typically associated with east-
ern Eurasians (Pilipenko et al. 2015). Through
the use of mitochondrial, autosomal and Y-chro-
mosomal DNA typing systems, it was possible
to not only investigate the potential relation-
ships between the two ancient Scythians but
also to gather initial phylogenetic and phylo-
geographic information on their paternal and
maternal lineages (Pilipenko et . 2015). Archaeo-
genetic data also helped to establish that the
two ancient Scythians had (a) the same mito-
chondrial hypervariableregion 1 (HVRLY) profile,
hence both had a shared/closely related mater-
nal lineage, (b) possibly the same or a closely
related paternal lineage, sincethetwo individu-
alshad afull match across 12 loci at which data
was available for both individuas, but (c) the
absence of afirst-degree kinship due to the ex-
clusions at three out of six autosomal STR loci.
The shared mitochondrial HVR1 profile, which
was subsequently confirmed elsewhere, corre-
sponded to the east Eurasian haplogroup C
(C4al1+16129), which isobserved frequently in
the gene pool of the Pazyryk people from other
burial sites, such asat Ak-Alakha-5, Ala-Gail-2
and Berel’, aswell asthat of contemporary Alta-
ians (Derenko et al. 2003; Derenko et al. 2007,
Gubinaet a. 2013; Pilipenko et al. 2015; Unter-
lander et al. 2017). Based onthe Y-STR dataavail-
able, the two Ak-Alakha-1 Scythians had an in
silico haplogroup assignment of N, which first
appeared in southeastern Asiaand then expand-
edinsouthern Siberia(Roots et a. 2007; Pilipenko
etal. 2015).

Objectives

Current study aims to investigate the geo-
graphical distributions of the ancient and con-
temporary matches and close genetic variants
of the maternal and paternal lineages observed
inthetwo Scythiansfrom theexemplary Ak-Ala
kha-1 kurgan. An effort is also made to present
the contemporary matches of both types of hap-
lotypesin alinguistic context.

METHODOLOGY

Potential matrilineal and patrilineal genetic
continuity of the Pazyryk culture population was
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investigated based on already available archaeo-
genetic data for two individuals exhumed from
the Ak-Alakha-1 Pazyryk burial site (Pilipenko
etal. 2015). Y-STR haplotypes matching with or
having only a few allelic variations from that
observed in thetwo Scythiansfrom Ak-Alakha-
1 were compiled through searches at the Y-Chro-
mosome STR Haplotype Reference Database
(YHRD), Y-Search Utility of the Laboratory of
Human Population Genetics, Research Centre
of Medical Genetics, Moscow, and literature
(Willuweit and Roewer 2015; Chukhryaevaet al.
2016). In cases where the Y-chromosomal SNP
based haplogroup assignments were not avail-
able, the online 21-haplogroup version of the
Whit Athey haplogroup assignment algorithm
was used instead (Athey 2006). M edian-joining
network (M-JN) analysiswas carried out with a
17-loci (DY $456, DY S3891, DY S390, DY S389l1,
DY $458,DY S19,DY S385ab, DY S393, DY S391,
DY $S439, DY S635, DY S392, Y-GATA-H4,
DY $437, DY $438, and DY $448) Y-STR dataset
that was compiled from the literature and using
the Network v.5.0.0.0 software as previously
described (Banddlt et al. 1999; Gurkanet a. 2017).
mMtDNA (HVR1, 16024-16365) haplotypes match-
ing with those observed in the two ancient
Scythians were compiled through searches at
the EM POP database and literature (Parson and
Dur 2007). Close variants of the PZ1 mtDNA
HVR1 haplotype with asingle missing or addi-
tional mutation were also compiled, albeit only
from relevant archaeogenetic studies.

RESULTS

Searchesfor full 17-loci matcheswith the Ak-
Alakha-1 Y-STR haplotype (PZ1) reveaded 15
such haplotypes among the contemporary pop-
ulations across the Eurasian geography that
belonged to: (a) 10 Turkic-speaking individuals
from Turkey, Afghanistan and Russia(five Turk-
ish, three Turkmen, one Tatar and one Uzbek),
(b) three individuals from the Muslim Hui and
Dongxiang minoritiesin China, (c) one Tgjik in-
dividual from Afghanistan, and (d) oneindivid-
ual of an unspecified ethnic background from
Russia (Table 1a). Notably, the only match be-
tween the PZ1 Y-STR haplotype and another
ancient DNA samplewasthat from a 15" century
CE Yakut individual, athough at only 12 loci
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that wasin common (Crubezy et a. 2010). There
werealso 75 additional near matchesin contem-
porary populations from various Eurasian eth-
nicities, each having only a few alelic repeat
differencesfrom the 17-loci PZ1 Y-STR haplo-
type (Table 1a). Similar searchesfor full mMtDNA
HVR1 matches with the Ak-Alakha-1 mtDNA
haplotype (PZ1) revealed 145 such haplotypes
among contemporary Eurasian populations, plus
15fromamong ancient cultures (Table 1b). While
close variants of the PZ1 mtDNA haplotype
among contemporary populationswere too many
tobelisted in Table 1b, 18 close variantsamong
ancient populations were included.

Figure lisagraphical illustrationfor the geo-
graphic distributions of the exact matches be-
tween thel7-loci Y-STR and/or mtDNA HVR1
haplotype from Ak-Alakha-1 (PZ1) and those
from contemporary and ancient populations.
Among the noteworthy observations are: (a)
matchesbetween the PZ1 mtDNA haplotypeand
those from other ancient cultures are seemingly
restricted to the Altai mountains and further to
the east, although such conclusions could be
somewhat biased considering the limitationson
the amount of archaeogenetic data currently
available, (b) matches betweenthe PZ1 mtDNA
hapl otype and those from contemporary popu-
lations are more widespread and largely con-
centrated along a diagonal axis running from
Yakutiain the northeastern Siberia, through the
Central Asia and Caucasus, to Asia Minor;
matches observed that are seemingly further
away fromthisaxisare till related with the eth-
nicitiesalong themain axis (for example, Turkic,
Mongolic, Tungusic and Uralic) (c) matches
between the PZ1 17-loci Y-STR haplotype and
those from contemporary populations have a
narrower distribution and are mostly restricted
to Turkic populationsfrom Afghanistan, Russia
and Turkey, although there are also three indi-
viduals from the Muslim minorities in China.
Turkey isthe only country wherein full matches
with both the PZ1 17-loci Y-STR and mtDNA
HVR1 haplotypes are observed, at least in the
same ethnic group, that is, Turkish.

Table 2 provides a summary of the matches
between the PZ1 Y-STR (17-loci) and mtDNA
(HVR1) haplotypes and those of the contempo-
rary and ancient populations, organized interms
of the language families that each sample is

Int J Hum Genet, 19(1): 29-47 (2019)

known to be associated with. The majority
(66.7%) of thefull 17-loci Y-STR matchesamong
the contemporary populations are those from
Turkic-speaking ethnicities, while the rest are
distributed among ethnicities associated with
Indo-European (13.3%), Mongolic (6.7%) and
Sino-Tibetan language families (13.3%). The
same trend continues for the close alelic vari-
ants of the PZ1 17-loci Y-STR haplotype ob-
served among the contemporary populations
with the following breakdown of language fam-
ilies associated with each ethnicity: Turkic
(34.6%), Mongoalic (28%), Tungusic (1.3%), Urdic
(20%), Indo-European (10.7%) and Sino-Tibet-
an (5.3%). Notably, samples originating from eth-
nicitiesassociated with thelarger Altaic language
family also account for 63.9 percent. A total of
145 full matcheswiththe PZ1 mtDNA HVR1 hap-
|otype were observed among the contemporary
populations and with the following frequencies
based on the language families of the associat-
ed ethnicities: Turkic (45.5%), Mongolic (15.2%),
Tungusic (16.6%), Koreanic (0.7%), Urdic (9%),
Indo-European (9.7%), Caucasian (1.4%), Sino-
Tibetan (1.4%) and Afro-Asiatic (0.7%). Sam-
plesoriginating from ethnicities associated with
the larger Altaic language family were found to
comprise the excess majority with 77.9 percent.
Therewerealso 15 full matches betweenthe PZ1
mtDNA haplotype and those originating from
ancient cultureswith the following breakdown:
Pazyryk (20%), Tachtyk (6.7%0), Xiongnu (13.3%),
Jinggouzi (13.3%) and Yakut (46.7%). Finally, 18
closevariantsof the PZ1 mtDNA haplotypewere
also observed among the samples originating
from ancient cultures with the following break-
down: Pazyryk (22.2%), Zevakino-Chilikta
(5.6%), Xiongnu (22.2%), Jinggouzi (5.6%) and
Yakut (44.4%).

Figure 2 depicts the M-JN for the matches
and close allelic variants between the PZ1 17-
loci Y-STR haplotype and those from contem-
porary populations. Thereisagain aclear dom-
inance throughout the entire network by the
samples associated with the Altaic language
family. Therearefour major star-like descent clus-
ters around the haplotypic ancestral nodes of
PZ1/1/30/141/53, 15/37/46, 8/44 and 24/50, where-
in ethnicities associated with the Altai c languag-
es are present in every case and often consti-
tute the majority. Figure 3 depicts a phylogenet-
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Table 2: Distributions of the language families and ethnicities of the individuals bearing full or very
close Y-STR (17-loci) and/or mtDNA (HVR1) haplotype matches with those from the Ak-Alakha-1
burial site

Language Population Ethnicity Number of Number of mtDNA
Family D’ Y-STR matches matches
Altaic: Turkic TUR Turkish 5 (+9) 3
AZE Azeri - 1
KAZ | KZJ| KZA Kazakh (+1) 6
uIG Uighur (+2) 1
YAK Yakut (+2) 10 (+7 +8)
CHU Chuvash (+1) -
TAT Tatar 1(+3) -
NOG Nogay (+2) -
TMN Turkmen 3 (+1) -
uzB Uzbek 1(+1) 2
CHL Chelkan (+4) -
KYR Kyrgyz - 1
ALT Altaian - 13
TUV Tuvan - 27
Altaic: Mongolic DON Dongxiang 1 (+4) -
MON/KHL Mongolian/Khalkha (+15) 4
KHL/BUR/DAR Khalkha, Buriat, Dariganga (+1) -
KHL/UUL/BUR Khalkha, Uuld, Buryat (+1) -
BUR Buryat - 11
KAL Kalmyk - 2
BAR Barghuts - 5
Altaic: Tungusic MCH Manchu (+1) -
EVE/EVW Evenk - 22
uLC Ulch - 1
ORO Orogen - 2
Altaic: Koreanic KOR Korean - 1
Uralic MAN Mansi (+2) 1
KHA Khanty (+13) 3
YUK Yukaghir - 5
CHV Chuvantsi - 1
NGA Nganasan - 3
Indo-European RUS Russian 1 (+6) 1
UKR Ukrainian (+1) -
TAJ Tajik 1(+1) 12
AFG Afghant - 1
Caucasian ADG Adygei - 2
Sino-Tibetan NHA/HAN/HIM Han (+2) 2
HUI Huis 2 (+2) -
Afro-Asiatic ARB Arab - 1
Unknown PAZ Pazyryk® - (+3+4)
TAC Tachtyk” - (+1)
ZEV Zevakino-Chilikta’ - (+1)
X10 / XBK Xiongnu - (+2+4)
JN Jinggouzi® - (+2+1)
EAU East Asian Unknown - 1
Total 15 (+75) = 90 145 (+15+18)= 178

"Population ID’s as described in Tables 1a and 1b, except for PAZ, which collectively denotes PZ2, PZ3, PZ4, BTG,
AA1, AA5 and VK2. The number of full 17-loci Y-STR haplotypes are shown in bold fonts, while those with only
a few allelic variations from the PZ1 haplotype are shown in brackets [for example, (+1)]. The number of full
mtDNA HVR1 matches are also shown in bold fonts, while those corresponding to ancient DNA samples with full
or closely matching haplotypes are shown in bold and plain fonts, respectively, and both in brackets [for example,
(+1+1)]. *Actual ethnicity and hence the language spoken by this individual is unknown. $Predominantly Chinese-
speaking Muslims, Hui’s paternal lineages are closer to those of Uighur, Mongolian and Manchu minorities in China
(Zhao et al. 2017). "No consensus exists on the precise language family of these ethnicities.
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Unknown (Scythian)
Indo-European

Altaic *:PAZ/1/30/41/53
Uralic # :Hui haplotypes

Fig. 2. M-JN analysis of the 17-loci Y-STR haplotypes corresponding to the Scythian haplotype PZ1
from Ak-Alakha-1 burial site and its contemporary matches and close allelic variants (Haplotypes 1
through 54 from Table 1la).
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Fig. 3. A phylogenetic network for the ancient PZ1 mtDNA haplotype (HVR1) (haplogroup C) in
relation to other fully matching or very closely related (only a single mutation event apart) ancient
haplotypes. Each node size is proportional to the number of haplotypes reported (for example, PZ1 was
observed in two individuals at Ak-Alakha-1, etc., refer to Table 1b for further details). Abbreviations
for population I1Ds are the same as those in Table 1b. Tangential nodes denote the same HVR1 haplotype,
but different populations and/or time periods and/or sites, while the arrows separating two nodes
denote a single mutation event. Asterisks denote Pazyryk sample nodes.

Source: Author

ic network around the PZ1 mtDNA HVR1 haplo-
type, comprising full and very closevariantsfrom
various archaeogenetic investigations. In the
entire network, the PZ1 haplotype is the most
frequent one (17 haplotypes), which is also ob-
served intheremainsfrom Jinggouzi, Tachhytk,

Int J Hum Genet, 19(1): 29-47 (2019)

Xiongnu and Yakut cultures, as well as other
Pazyryk sites. The second most frequent vari-
ant (eight haplotypes) is that with only a miss-
ing mutation of 16093C, and it isobservedinthe
remains from Jinggouzi, Xiongnu, Yakut and
Pazyryk cultures. The most ancient haplotype
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in the entire phylogenetic network corresponds
to that from the Zevakino-Chilikta culture, and
differsfrom PZ1 by the absence of the 16129A
mutation.

DISCUSSION

A recent large-scale archaeogenetic study
revealed that different Scythian populationsfrom
across the Eurasian Steppe not only shared dis-
tinct cultural traditions but also strong genetic
connections (Unterlander et al. 2017). Thiscould
be best explained by the presence of a substan-
tial amount of geneflow among the ancient Scyth-
ian populations, which would also be consis-
tent with their already known nomadic/semi-no-
madic pastoralist lifestyles. Through ancient
mitochondrial DNA studies, it was also shown
earlier that the Altai Mountains constituted a
geographical barrier for the genetic admixture of
the east and west Eurasian popul ations up until
thebeginning of thelronAge (Calafell et a. 1996;
Comeas et al. 1998). The beginning of the Iron
Age seemingly coincided with the eastward
population expansion from the Pontic-Caspian
Steppe in Eastern Europe and a westward ex-
pansion of the east Eurasian populations. In-
deed, archaeogenetic data on Iron Age nomad
samples originating from eastern and western
parts of the Eurasian Steppe suggest that the
genetic composition of the ancient Scythians
could beamixture of thelate Copper Age/Early
BronzeAge Yamnacultureand East Asian/North
Siberian elements (Unterlander et a. 2017). Each
ancient Scythian group was also found to bear
closer genetic connections with the contempo-
rary populations from the same region, hence
indicating substantial population continuity
across more than two millennia. For instance,
the ancient Pazyryk people were found to share
a similar mtDNA gene pool with not only the
contemporary Altaians and nearby populations
but also with the pre-Iron Age popul ationsfrom
thesameregion (Gonzalez-Ruiz et a. 2012).

A potential reason for the collapse of the
oncethriving Pazyryk culture could be attribut-
ed to the expansion of the Xiongnu people, who
are credited with the formation of the first no-
madic empire in Central Asia between the 2™
BCE and 1% CE. Traces of contacts between the
Pazyryk and Xiongnu cultures are already evi-
dent in many respects, even in the current study,

Int J Hum Genet, 19(1): 29-47 (2019)

wherein both the Ak-Alakha-1 mtDNA haplo-
type, as well as its close variant (missing the
16093C mutation) that were observed in other
Pazyryk people, were shown to be shared by
ancient Xiongnu people from Egyin Gol Valley
in Mongolia and Transbaikal Areain Buryatia
(Fig. 2). Xiongnu are also thought to be geneti-
cally and culturally linked with the subsequent
Mongolic and Turkic expansionsfrom the same
region, which could help further explain the shar-
ing of boththeAk-Alakha-1 mtDNA and Y-STR
haplotypes among contemporary populations
associated with these two ethnicities (Pilipenko
et al. 2018). In other words, thereis an apparent
population continuity from the Scythiansto the
Xiongnu and then onto the Turkic people, pos-
sibly because the former two already bore pro-
to-Turkic elements. Following the collapse of
the Pazyryk culture, not all members of the com-
munity disappeared, but some seemingly formed
the basis of a genetic continuity with the con-
temporary Altaians and other nearby popula-
tionsin terms of both the paternal and maternal
lineages (Dulik et al. 2012; Gonzalez-Ruiz et a.
2012).

Asillustrated in Figure 1, both the paternal
and maternal lineages belonging to the two
Scythiansfrom Ak-Alakha-1 kurgan site exhibit
clear signs of reproductive success across al-
most the entire Eurasian landscape and over two
and a half millennia. In agreement with the re-
sults from the current study, eastern Scythian
lineageswereaready shown to haveamorewide-
spread distribution among the contemporary
populationsand intriguingly almost exclusively
among the Turkic-speaking populations, who
are also spread over a substantial part of the
Eurasian geography (Unterlander et al. 2017).

It is also noteworthy that a relatively high
level of matching was observed in both the ma-
ternal and paternal lineages of the two ancient
Scythians from Ak-Alakha-1 site and contem-
porary populationsfromAnatolia (Tables laand
b, Fig. 1). This is despite the fact that the Y-
chromosomal haplogroup N and mtDNA haplo-
group C aretoday observed at their highest fre-
guenciesin both contemporary and ancient east
Eurasian populations. As in the case of the
Pazyryk culture, thereisample evidencefor ge-
netic admixture of the eastern and western pa-
ternal and maternal lineages in the contempo-
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rary populationsfrom Turkey along with an over-
all population continuity of the original Anato-
lian genetic stock (Cinnioglu et al. 2004; Serin et
al. 2016). For instance, the overall frequency of
the Y-chromosomal haplogroup N (combined N*
and N3a) was noted as only four percent across
the whole country, where N* was found to ac-
count for seventy-five percent of these N lin-
eages (Cinnioglu et al. 2004). That being said, N*
alone was also shown to account for up to sev-
en percent in Eastern Black Sea Regionin Tur-
key, while the combined N*/N3afrequency was
six percent and ten percent in the Central Anato-
lia and Aegean Regions, respectively (Cinnio-
glu et a. 2004). In the meantime, while thereis
il relatively limited mtDNA dataavailablefrom
the entire country, mtDNA haplogroup C (C4
and C4al+16129A) was also observed with a
frequency of four percent among the contempo-
rary populations in South and Southeastern
Anatolia, where haplogroups C4 and C4al+
16129A accounted for one percent and three
percent, respectively (Serin et al. 2016). Thesub-
stantial presence of theAk-Alakha-1 mtDNA and
Y-STR haplotypes in the contemporary Anato-
lian populations may be attributed to two major
historical events: (a) the less likely being the
Scythian invasion of Anatoliaaround 7™ centu-
ry BCE and settlement for around 30 years near
theArasor Araxes River (Herodotus 1920), and
(b) the more likely being the Central Asiatic
Turkic migrationsinto Anatoliafrom around 11"
century CE onwards, keeping in mind the ever
growing support for astrong genetic continuity
between the ancient eastern Scythians and the
proto-Turkic tribes (Unterlander et al. 2017). It
should be further emphasized that, the detec-
tion in contemporary Anatolian populations of
ancient Y-STR and/or mtDNA haplotypesfrom
south Siberian cultures (for example, Xiongnu
and Kurgan cultures, etc.) is by no means un-
precedented and certainly not limited to those
typically associated with East Eurasian popula-
tions(that is, Y-chromosomal haplogroup R1al
and mtDNA haplogroups U4 and T1 are aso
shared between the both populations) (Keyser-
Tracqui et a. 2003; Keyser et a. 2009; Pilipenko
et al. 2018). Instead of simply disappearing upon
the collapse of the Scythian culture, “the animal
style” flourished over an even larger geograph-
ical domain, such as through the ethnic tradi-
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tions of various Turkic peoples. Among the nu-
merous examples are the re-appearance of the
ever-popular Scythian symbolism attached with
deer and deer antlersin theinsigniaof the Kok-
Turk royal family, aswell as ornamental motifs
on numerous other artifacts from the associated
period (Coruhlu 2014).

Traces of the Scythian influence among oth-
er Turkic people, such as those as far as from
northeastern Siberia, namely Yakuts or Sakhas,
were also previously proposed, but these pro-
posals remain contested (Gogolev 1993; Savi-
nov 2010). Recent archaeogenetic data seem to
support a connection between the contempo-
rary Yakutsand ancient Scythians, especialy in
terms of the Pazyryk culture, because the cur-
rent model suggests that a demographic expan-
sion of the autochthonousAltaiansismorelike-
ly to account for the genetic admixture and di-
vergity in Central Asia(Voivod et a. 2003; Gonza-
lez-Ruiz et al. 2012). Population genetics studies
on contemporary Sakhas suggested that they
have (@) rather heterogeneous maternal lineag-
es, featuring close affinities with both the au-
tochthonous Northeastern Siberian populations,
such as Evenks, who were traditionally Tungu-
sic-speaking reindeer-herders and hunter-gath-
erers and Southern Siberian Turkic-speaking
Tuvans, who had a traditional economy based
on semi-nomadic horse and cattle breeding (Pa-
kendorf et a. 2003; Puzyrev et a. 2003), and (b)
very homogenous paternal lineages, both geo-
graphically and chronologically, possibly due
to apopulation bottleneck or founder effect, with
an affinity to those from the Lake Baikal area
(Pakendorf et al. 2006; Crubezy et a. 2010). Asit
can be clearly seen from Table 1b and Figure 1,
theAk-Alakha-1 mtDNA haplotypeanditsclose
variants are found abundantly among ancient
and contemporary Yakuts. Furthermore, a full
match at only the 12 common loci available was
also observed between the Y-STR haplotype of
Ak-Alakha-1 and a15" century CE ancient Yakut,
which constitutesthe only match so far between
the Ak-Alakha-1 haplotype and that of an an-
cient individual from elsewhere. It may also be
added that the ornamental edge patterns on the
felt hats of both ancient Scythiansfrom Ak-Ala-
kha-1 are also often encountered in diverse
Yakut artifacts (Neustroev 1994; Polosmak
1994b; Neustroev 2010). M oreover, closer com-
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parative analyses of the Pazyryk archaeol ogical
materials with the contemporary Siberian arti-
facts suggest that only those belonging to
Yakuts have an unusually similar or evenidenti-
cal patterns with those of the Pazyryk culture
(Johansen 2008).

Potential connections between the Yakuts
and Pazyryk people, the latter of whom are
known to have an admixed genetic character
comprising both Indo-European and East Asian
lineages, may also help raisethe veil of secrecy
over the previously proposed linguistic ties be-
tween the Yakut and Sanskrit languages (Sidor-
ov 1997). Such an indirect link between the
Yakutsand I ndo-Europeans through the admixed
Scythian ancestors could shed light on the inex-
plicable high frequency of HLA-A1, B17 geno-
type among the contemporary Yakuts (Fefelova
1990). Mg or histocompatibility complex HLA-
B17 genotype is associated with a predisposi-
tionto ankylosing spondylitis(AS), or the Bekh-
terev disease, which is encountered with the
highest frequencies among Indo-Iranians but
almost absent in Mongoloids. Among Yakuts,
the HLA-B17 geneand ASismore common than
in any other ethnic groups in modern Yakutia.
Among the Yakut patients, gastroduodenal ero-
sive and ulcerative lesions induced by non-ste-
roidal anti-inflammatory drugs are encountered
along with ASfive times more frequently com-
pared to non-indigenous populations (for exam-
ple, Russian, etc.) (Fedotov 2011). Interestingly,
the older individual from the Ak-Alakha-1 kur-
gan 1 was also diagnosed with AS (Polosmak
2001; Chikisheva2003).

In response to aggressive Xiongnu expan-
sioninto the Altai region around the 2™ century
BCE, some membersof the Pazyryk culture may
have started moving up North, and eventually
reached the Vilyuy River at the beginning of 1%
century CE. Notably, there is clear population
continuity between the Uralic people such as
Khants, Mansis and Nganasans, Paleo-Siberian
people such as Yukaghirs and Chuvantsi, and
the Pazyryk people even when considering just
thetwo mtDNA and Y-STR haplotypesfrom the
Ak-Alakha-1 mound 1 kurgan (Tables 1a, b, Ta-
ble 2, Fig. 1). These concepts are also in agree-
ment with the famous Yakut ethnographer Kse-
nofontov, who suggested that technologies as-
sociated with ferrous metallurgy were brought
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totheVilyuy Valley at around 1% century CE by
the first (proto) Turkic-speaking pioneers (K se-
nofontov 1992). Yakut ethnogenesis per se pos-
sibly involved two major stages, thefirst being
the proto-Turkic epoch through the arrival of
Scytho-Siberian culture originating from South-
ern Siberia, such as that associated with the
Pazyryk culture and the second being the prop-
er Turkic epoch.

CONCLUSION

As part of an in-depth case study, extensive
searches were carried out in online databases
and literature for matches with the paternal and
maternal lineages of the two Pazyryk individu-
asfromtheAk-Alakha-1 mound 1 kurgan, which
helped revea a clearer picture of some of the
ancient migrations across the Eurasian land-
scape. While the archaeogenetic data associat-
ed with the two ancient Scythians alone certain-
ly can not be considered representative of the
whole Pazyryk Culture, let donethat of the highly
admixed Scythian populations at large, a rare
glimpse into the genetic continuity of the two
individuals from a Pazyryk Kurgan that seem-
ingly captured contemporary human imagina-
tionwas still possible. A major limitation of the
current study remains the fact that despite the
increasing amount of archaeogenetic data that
hasbecome available, thereisstill unequal data
coverageon al therelevant ancient culturesand
contemporary populations from across the Eur-
asian landscape.

RECOMMENDATIONS

Current investigation underscores the need
for the generation of more population genetics
data that are both spatially and geographically
representative so that more authoritative con-
clusions on potential Scythian population con-
tinuity may be drawn.
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