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THE ANALYSIS OF PATERNAL AND MATERNAL LINES OF ANCIENT OBJECTS FROM
ELEKE SAZY NECROPOLIS

Djansugurova L.!, Kahbatkyzy N.!, Samashev Z.2, Bekmanov B.!

!RSE Institute of General Genetics and Cytology, State Historical and Cultural Museum-Reserve "Berel",
2East Kazakhstan region, Katon-Karagaysky district, Zhambyl settlement

Abstract. A paleogenetic analysis of the human remains of 3 objects of Early Irone Age from the Eleke
Sazy necropolis (Katon-Karagai district, East Kazakhstan) was carried out. It was shown that paternal
line of the Elite Saka man (mound 4) was characterized by the Rlalal-M417 haplotype of the Y-
chromosome. The J1blale mtDNA haplotype was defined for man and young woman from mound 4.
The maternal line of older elite Saka woman (mound 8) was belong to A haplotype of mtDNA.
Keywords: paleogenetics, Early Saka, Y-chromosome, mtDNA, haplogroup

EJJEKE CA3bl KOPBIMBIHAH TABBIJIFAH EPTE KE3EHT'E JKATATBIH CYHEK
KAJIIBIKTAPBIHBIH TI'AIIJIOTOIITAPBIH AHBIKTAY

JKancyriposa JL.B.}, Karsi6aTkbizel H.l, Camames 3.C.%, Bekmanos B.0.!

1KP BbIM TK «Kannel renetuka xxoHe nutosorusd UHCTUTYThl» PMK, Anmatsl, Kazakcran

« JI» MEMIIEKETTIK TAPUXU-MOICHU KOPBIK-Mypaxkaibl, LI bIFbI KcTaH 00ibIckl, KaToHKaparai
2«bepe €MJICKETTIK Ta oe 0 axkaiinl, 111 ¢ Kazakcran o0abicel, KaTonkapara
aynansbl, XKamOwL1 a., Kazakcran

Annarna. Enexe Cassl kopsiMbiHaH TaObutraH (Katon-Kaparaii aynansl, [eireic Kazakcran o0IbIChH)
epTe TeMmip JoyipiHe >KaTaThblH YII aJaMHBIH CYHEK KaJJbIKTapblHA TAJICOT€HETHUKAIBIK Tajaayiiap
Kyprizunai. Ne4-mii KopraHHaH TaOBUIFAH ODIIMTAJBIK CaK TYKbIMBIHA >KaTaThlH €p aJaMHBIH Y -
XpoMocomachkl OoibiHIIa ramtoTuni Rlalal-M417 tunimen cunattanasl. CoHmaii-aK, 0Cbl KOpFaHHAH
TaObUIFaH ep koHe aiien anamaapabiH MT/IHK Ooiiprama rarmmoronTapsl J1blale 6os1aTbIHBI aHBIKTAIIB.
No8-m1i kopraHHaH TaObUIFaH JJIUTANBIK CAaK TYKBIMBIHA JKATaThIH €rJIe KacTarbl OHEN aJaMHBIH
ramioToObl A THUITIHE )KaTaThIHBI AaHBIKTAJIIBL.

TyiliH ce31ep: nmajgecoreHeTKa, epTe Ke3eHre JKaraThlH cakrap, Y -xpomocomMa, MT/IHK, ramioromn.

AHAJIN3 OTHOBCKUX M MATEPUHCKHUX JIMHUH JIPEBHUX OBBEKTOB M3
HEKPOIIOJIA EJIEKE CA3bI

Jxancyryposa JI.B.., Karbioarksissl H.l, Camames 3.C.%, Bekmanos B.O.!

rroa «UucTuTyT 0011ei renetrku u nuronorun» KH MOH PK,Anmatsl, Kazaxcran
T'ocynapCTBEHHBIH MCTOPUKO-KY/IBTYPHBIN My3eif-3anoBeanuk «Bepem», Bocrouno-Kaszaxcranckas
obnacte, Karon-Kaparaiickuit paiion, c.Kam6su1, Kazaxcran

AHHOTauus. bbul IpoOBeIeH NManeoreHeTHYECKU aHaIN3 4eI0BEYECKUX OCTAaHKOB TPeX 00BEKTOB SMOXU
paHHero >xenesHoro Beka u3 Hekpomois Enexke Casel (Katon-Kaparaiickuii paifon Bocrouno-
Kazaxcranckas oOmacth). bbulo moka3zaHo, 4TO OTLOBCKas JIMHUS SIUTHOTO caka (KypraH Ne4)
xapakTepuzoBanach ramiotunom Rlalal-M417 Y-xpomocomsl. J1blale rammorun mt/IHK Ob11
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ONpeJeNeH Ul MYXYMHBI MU MOJIOJOM keHIuHbl U3 Ne4 kyprana. MarepuHckas JIMHUS MOXHION
IUTHOM CaKCKOM ykeHIIMHbI (Ne8 kypran) npuHaanexana K A ramnoruny MtIHK.
KurroueBsble ci1oBa: najgcoreHeTuka, paHHue caku, Y -xpomocoma, MTIHK, ramtorpymnmna.

Introduction

The paleogenetic approach becomes an increasingly common component in the archaeological
materials analysis and serves as a link between diverse research directions combining it into the one
integrated interdisciplinary approach. Currently, the methods of paleogenetics in archaeological and
historical studies are very popular and informative. Because they allow to solve the questions of the
genetic history of population groups, define their relationships between ancient and modern populations,
and do the reconstruction of the sexual, family and social structure of ancient human communities [1-5].

To analyze the populations and individual ethnic groups gene pool and, to determine their basic
characteristics, dynamics, history and geography, a huge number of polymorphic markers are used.
Among them are high polymorphic loci of coding genes, insertion-deletion polymorphism, micro- and
minisatellite or short terminal repeats (STR), single-nucleotide substitution (SNP). From the standpoint
of population studies, there are 3 main widely used groups of polymorphic DNA markers: 1) mutations
of mitochondrial DNA (mtDNA), transmitted only through the maternal lines; 2) STR and SNP markers
of Y-chromosome, inherited only by paternal line; 3) autosomal markers, available for the analysis of
maternal and paternal inputs.

The population polymorphism of each group of markers is determined by the factors of
microevolution: migration, selection, genetic drift and mutations. In population studies, the variability of
a single locus is not significant, but the combination of alleles of closely linked polymorphic loci, which
called haplotype, presents a great important.

Polymorphism of mitochondrial DNAs is long ago used in population studies because of the
relative simplicity of DNA isolation. This polymorphism type is characterized by the recombination
absence and maternal type of inheritance. In this regard, the mitochondrial genome can evolve only
through the consistent accumulation of mutations in generations. About 30% of mtDNA variability
determines the interpopulation and intergroup differences.

The great potentialities of the Y-chromosome, as a tool for evolutionary research, are associated
with its haploidity. Y-chromosome is transmitted strictly along the paternal line and is not involved in
recombination processes, in which other chromosomes exchange by alleles of different historical origin.
More than 95% of the Y-chromosome length is represented by a non-recombining site. Y-chromosome
undergoes only spontaneous mutational changes, and it transmits from generation to generation in a more
permanent form than other genome parts, specifically as a separate haplotype represented by a
combination of a large number of polymorphic alleles. 59% of Y-chromosomes genetic diversity is due
to interindividual differences, 25% references to interpopulation differences, and 16% - to diversity
between geographic regions [6, 7]. Another important population characteristic of the Y-chromosome is
the very high degree of geographical differentiation, which is much higher than in other genome regions.
Based on these properties, Y-chromosome polymorphism is estimated as a sensitive system for
determining population migrations within the large regions and continents.

To analyze the origin of ethnic groups and establishing the links between ancient and modern
populations, the large-scale studies of archaeological finds and modern populations based on wide
genome sequencing are gaining the great importance because they can provide the information about
various types of polymorphism [1-5].

In the frame of project entitled “Ancient treasures of East-Kazakhstan”, the massive archeological
studies are carried out in East-Kazakhstan region by the groups of Z.Samashev and other leading
archaeologists. Among them there are famous necropolis Berel in Katon-Karagai district, Shilikty in
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Zaisan district, Ablaikit in Ulan district, Kyrykungir in Abai district, and necropolis Eleke-Sazy in
Tarbagatai district.

Figure 1 — Golden Man from necropolis Eleke-Sazy

The most important find of 2018 (archaeologist Z. Samashev) was so called Golden Man from
Eleke-Sazy pantheon (figure 1). A well-preserved skeleton of a young man of 17-18 years old (height is
approximately 165-170 cm) of a Europeoid physical type in a rich military equipment was found in the
burial (mound 4). Warrior undoubtedly belonged to the elite of Saka society. This is evidenced by the
nature of the burial, a large number of gold items of clothing and military equipment, as well as traces of
posthumous mummification of the object. Together with Golden Man, a woman of 11-13 years old was
buried in mound 4. In the mound 8, the bone remains of an individual of an anthropologically unidentified
sex were found, characterized by age as 35-40 years old. The artifacts were dated by the Early Saka
period (VI11-VII centuries BC).

The aim of this study was paleogenetic analysis of paternal and maternal lines of 3 objects
representing elite Sakas from Eleke-Sazy necropolis.

Materials and methods

Study objects. The objects of this paleogenetic study were human bone remains (teeth and samples
of Glenoid Fossa from temporal bone (Cochlea)) of 3 individuals from the mounds 4 and 8 of the Eleke
Sazy necropolis (Tarbagatai district, East Kazakhstan region).

The sampling (figure 2) was done on September, 7th, 2018 in the on the territory of the Regional
Museum of History and Local Lore, Administration of Culture, Archives and Documentation of the East
Kazakhstan region. The object Golden Man was presented in the exhibition hall. Another objects from
the mounds 4 and 8 were provided by anthropologist Egor Kitov.

Selecting bone fragments, whole teeth were taken (4) and with the help of a Dremel 4000 drill a
fragment of Glenoid Fossa from Petrous bone was cut out on the one side of each object's skull. During
the sampling of bone remains, to avoid unnecessary contamination of the objects by the foreign DNAs,
we tried to observe the principles of sterility, which were available for the current conditions: treatment
of surfaces by the 70% ethanol, work in lab coats, gloves and masks, sterile packaging of research
materials. Before treatment, bone materials were measured using a metric system.
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Figure 2 — Sampling of bone remains of Eleke-Sazy individuals

Pretreatment of bone sampleas and paleo-DNA extraction. Before preparing the bone powder,
mechanical cleaning of bone fragment surfaces was performed using emery discs of Dremel 4000. The
teeth were first divided in half transversely, coronary dentin was cut out with the help of a dental drill.
Then followed the consistant washing of bone fragments by deionized water and 96% ethanol. After
drying, to destroy the foreign DNAs on the surface layers, the bone fragments and teeth were packed in
labeled sterile packets, and UV-treatment for 15 minutes (each side) was carried out.

Further, all procedures were performed under very sterile conditions in specially equipped rooms
(clean area). The bone fragments were ground to prepare bone powder. Grinding was performed using
a drill and a TissueLyser Il homogenizer (Qiagen, Germany) in the 30 Hz mode, for 40 seconds.

50 mg of bone powder was taken to isolate the paleo-DNAs. Decalcification was performed using
0.5 M EDTA (pH 8.0) at 37°C on a shaker at a speed of 1000 rpm for 16 hours.

Paleo-DNA extraction was performed according to the protocol of Dabney et al. [8] with minor
modifications. 2 types of control were used: positive (DNA of an ancient bear from the Pleistocene cave)
and negative (only reagents without a sample).

Extraction of ancient DNA was performed using lysis buffer (100 uM EDTA, 0.25 mg/ml
proteinase K), incubating overnight (16 hours) at 37°C. Next, bone powder incubated with extraction
buffer was precipitated by centrifugation at 2000 rpm for 15 minutes. The collected supernatant was
added to 10 ml of binding buffer (5M GuHCL1, 40% Isopropanol, 100 mM NaAc). This containing DNA
solution was transferred onto silica membranes in MinElute Columns (Qiagen, Germany) columns in the
presence of the hemotrophic guanidine hydrochloride salt. The solution was centrifuged at 12,000 rpm
for 2 minutes. The bound DNA membranes were washed with 2 times 720 ul of a commercial PE wash
buffer (Qiagen, Germany). After drying, DNA elution was performed using 100 pl TET buffer (1 nM
EDTA, 10mM Tris-HC1, 0.05% Tween-20).

Quantitative and qualitative evaluation of DNA samples and paleo-DNA degradation was
evaluated using a commercial reagent kit on a 2100 bioanalyzer (Agilent Technologies, USA) according
to the manufacturer's protocol.

TagMan analysis. Genotyping of Y-chromosome haplogroup specific SNPs (ISOGG 2018, version
13.307 from 24.12.2018) was done by the RT-PCR using the TagMan probes (ThermoScientific, USA)
according to the manufacture protocols. TagMan probes were aimed for the 26 SNPs: M17, M20, M184,
M207, M217, M231, M215, M242, M285, M253, M306, M343, M324, M417, M449, M479, M511,
M514, M516, P15, L415, L460, L581, CTS5368/22215, PF4610, L901.

Library preparation and NGS analysis. Library preparation for NGS was done according to
standard protocol [8]. 20 pul DNA extract was subjected to partial uracil-DNA-glycosylase (UDG)
treatment. To obtain blunt ends, the extract was combined with 30 pl of the reaction mixture (1x NEB
buffer 2, 100 uM dNTP mix, 0.8mg/ml BSA, 1mM ATP, 0.4U/ul T4 Polynucleotide Kinase (Biolabs,
UK), 0.024U/ul T4 Polymerase, (Biolabs, UK), then incubated for 15 min at 15°C and for 15 min at
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25°C. The same treatment was carried out in the case of negative and positive control. DNA was purified
using MinElute column (Qiagen, Germany). 18 ul of DNA solution was used for ligation of adapters in
reaction mixture containing 1xQuick Ligase buffer, 250 nM Solexa Adapter Mix and 0.25U/1 Quick
ligase (Biolabs, UK), which incubated for 20 min at room temperature. Then the MinElute column
(Qiagen, Germany) were used again for DNA purification. 20 pul of DNA was used for the “filling
reaction” in reaction mixture containing 1xIsothermal buffer, 125Nm dNTP, 0.4U/ul Bst polymerase
(Biolabs, UK), that was incubated for 20 minutes at 37°C, then - for 20 min at 80°C without further
purification. DNA library fragments were stored at -20°C. was used for the quantification of library
fragments was done using the DyNAmo HS SYBER Green Q PCR Kit (ThermoScientific, USA), I1S7
and IS8 primers according to the manufacture’s protocol. The dilutions of standard from 1 to 10 copies/pul
were performed. PCR conditions were 95°C 10 min, 60°C 30 sec, 72°C 30 sec.

50 ng preamplified libraries were double indexed as described by Kircher M. et al. (2012) [10] in
a 100 pl PCR reaction mixture containing 0.25U/ul Pfu Trubo Polymerase (Agilent Technology, USA)
and 1000 nM each of 1S5 and 1S6 indexing primers. PCR conditions were 95°C 2 min, 6 cycles of 58°C
30 sec, 72°C 1 min followed by a final extension of 72°C 10 min. Indexed libraries were MinElute
purified and their concentration was measured with Qubit, and size distribution was checked on Agilent
2200 TapeStation Genomic DNA ScreenTape.

Biotinilated mtDNA baits were prepared from three overlapping long-range PCR products
according to [11], but using the primers described in [12]. Capture was done according to [11]. PCR
conditions were: 98°C 1 min, 10 cycles of 98°C 20 sec, 60°C 30 sec, 72°C 30 sec, followed by a final
extension of 72°C 30 sec. The captured and amplified library mix was purified on MinElute column and
eluted in 15 pl EB. Before sequencing, libraries were quantified with Qubit, and quality checked and
Agilent 2200 TapeStation Genomic DNA ScreenTape. Sequencing was done using MiSeq analyzer
(MMumina, USA) with MiSeq Reagent Kit v3 (MS-102-3003) generating 2x150 bp paired-end sequences.

Data analysis. DNA sequencing data were processed using the EAGER v1.92.50 pipeline [13].
From VCF files FASTA format was generated with the Genom Analysis Tool Kit (GATK v3.5) Fasta
Alternate Reference Maker walker. Sequences shorter than 25 nucleotide were removed from this dataset.
Mitochondrial haplogroups were determined using both HaploGrep2 and HaploFind for Mt-calls. The Y
haplogroup was determined using the yHaplo program.

Results and their discussion. Paleo-DNAs extracted from ancient bone fragments and teeth taken
from Eleke-Sazy necropolis allowed to create suitable libraries for NGS. Quantative and qualitive
charachteristics of DNA-fragments of libraries represents table 1.

Table 1 — Charachteristics of paleo-DNAs libraries

Table 1 — Charachteristics of paleo-DNAs libraries

DNA ; g Indexing
Sample code Fragment ; Aveéa%e Concen:trziltlon, Molarll'fl}/, T
length (bp) ength (bp) nE nenos Efficiency T ——
ESZ1 70-700 242 20.5 138 245,58 9.29E+10
ESZ2 a0-180 270 21 132 253,12 i
ESZ3 707709 253 19.6 127 178,87 AATELL
Positive control 70-700 162 9,73 101 229,73 4.83E+08

It was established, that anthropologicaly undefined individual from Eleke sazy mound 8 was a
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woman carrying A haplotype of mtDNA. Golden Man and young woman buried in the mound 4 had the
same J1blale mtDNA haplotype, that indicates the relationship from maternal side of both individuals.
Ansient elite Saka objects mitochondrial DNA mutations and haplogroups are represented in table 2.We
have successfully sequenced all 3 ancient objects DNAs. The number of sequenced reads was quite
efficient for ancient samples: ESZ1 (Golden Man/mound 4) - 4526052; ESZ2 (object/mound 8) -
49954656; ESZ3 (woman/mound 4) — 24395572. Contamination of mtDNA was estimated as 0,00 (for
ESZ2) and 0,01 (for ESZ1 and ESZ2). Estimation of nuclear DNA contamination of revealed following:
ESZ1 - 0,0028; ESZ2 - 0,1967; ESZ3 —0,2611.

Table 2 — Eleke Sazy individuals mtDNA mutations and haplogroups

Table 2 — Eleke Sazy individuals mtDNA mutations and haplogroups

Hample Ar.Ch' Sex mtDNA mutations mtDNA
code object haplogroups
73G, 146C, 242T, 263G, 295T, 462T, 489C, 750G, 1438G,
Golden 2158C, 2706G, 3010A, 3107C, 4216C, 4769G, 5460A, 7028T,
ESZ1 Man/ Male | 8269A, 8557A, 8860G, 10398G, 11251G, 11719A, 12007A, Jiblale
mound 4 12612G, 13708A, 13879C, 14766T, 15326G, 15452A, 16069T,

16126C, 16145A, 16172C, 16222T, 16261T, 16569N, 310.1C
73G, 152C, 235G, 263G, 310.1C, 663G, 750G, 1438G, 1736G,
object/ | - | 2706G, 3107C, 4248C, 4769G, 4824G, 5794C, 7018T, 8794T, A+152+
mound 8 8860G, 11719A, 12705T, 14766T, 15326G, 15346A, 16223T, 16362
16290T, 16319A, 16362C, 16569N
73G, 146C, 242T, 263G, 295T, 462T, 489C, 750G, 1438G,
o 2158C, 2706G. 3010A. 3107C, 4216C, 4769G. 5460A, 7028T,
ESZ3 | i, | Female | 8260A, 8557A, 8860G. 10398G, 11251G, 11719A.12007A, Jiblale
12612G, 13708A, 13879C, 14766T. 15326G, 15452A, 16069T,
16126C, 16145A, 16172C, 16222T, 16261T, 16569N, 310.1C

ESZ2

According to our data, representatives of the J (J, J1d1a, J1c2, J1c16, J1d, J2blcl, JT) haplogroup
mtDNA in the cohort of studied modern Kazakhs were met with a total frequency of 3,7% (9/246),
without tribal specificity. The J mtDNA clade derives around 45,000 years before present. Based on
ancient DNA tests, haplogroup J firstly met at woman who lived in the Near East or Caucasus. The time
of J1b subclade appearance were estimated as 23,300 years (+ 4,300 years) in Near East and as 5,000
years (x 2,200 years) in Europe. J1bla found in Europe, the Caucasus and India, J1blal found in western
Europe. There were no data about J1blale subclade origin.

Haplogroup J averages 7,6% and varies from 4,4% among Georgians to 10,9% in Poles. Diaz-
Zabala H.J. with coauthors [14] noted that in the Puerto Rican population haplogroup J distributed with
a frequency of 23% and the most frequent subclade of this haplogroup is J1blal (16%). Ancient DNA
studies have associated J1blal with the diffusion of Proto-Germanic and Proto-Celto-Italic speakers,
because its frequencies are higher in North-Central Europe. However, there is an opinion that some
populatioons such as Moroccan Jews, or Turks could be responsible for the distribution of Jlblal in
Europe. Battles between the Ottoman Empire and Spanish-led Catholic coalitions were common during
the 16th century, and could have led to the introduction of Near Eastern mtDNAs to Spanish colonies in
the Americas [14].

We suppose that distribution of J mtDNA haplogroups and their subclades was related with
migrations of Paleolithic populations to central part of Eurasia from Near East through Caucasus.
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Possibly the carriers of J1 mtDNA clade migrate to the Central Eurasian Steppe and Altai mountains
regions before Early Bronze Age. The quite high frequencies of J1 and related subclades (J1a, Jic, J1d
and others) in Central Asia are evidenced this hypothesis. And 146C mutation of mtDNA HVR2 region
that related with J1blale subclade could be appeared in early Saka tribes of Altai.

Haplogroup A of mtDNA is more older than J1blale subclade. The appearance of A haplogroup
is believed took place in Asia about 30,000-50,000 years before present. Quite low diversity of A
haplogroups subclades supports the opinion that it could be descended from a population that has
emerged from a bottleneck approximately 20,000 years ago.High distribution of A haplogroup and
related subclades between ancient and modern populations of China, Mongolia, Japanese, Tibet, Altai,
Siberia, Far East and very rare frequencies in West Europe supports the idea that it might have originated
in and spread from the Far East. The A highest frequencies are among Native Americans, its largest
overall population is in East Asia, and its greatest variety is in East Asia. Our data represent the variety
of A subclades (A, A5a, Al4, Al5, Al16, A+152+16362) at modern Kazakhs - 5,69% (14/246). 1t should
be noted that 50% of mMtDNA A haplogroup carriers belong to Kazakh tribe Kerey (Middle zhuz), which
related to East Kazakhstan region.But 2 individs belonging to Junior zhuz (Alimuly and Baiuly tribes)
and 1 individ representing the Senior zhuz (Suan tribe) have the same maternal line (mtDNA haplotype
A+152+16362) with ancient woman from Eleke-sazy mound 8.

The analysis of Y-chromosome SNPs has revealed that paternal line of Saka Golden Man belongs
to R1alal-M417 haplogroup. Table 3 represents Y-chromosome haplogroup-specific SNPs identified at
paleo-DNA of Eleke Sazy ancient man.

Table 3 — Y-chromosome SNP-markers identified at Eleke Sazy ancient man

Table 3 — Y-chromosome SNP-markers identified at Eleke Sazy ancient man

SNP Ref. number Ancestoral Alterated SNL:S atRsZl
DNA sample
MA417 117316771 G A A
M449 1517306692 C A A
M207 152032658 A G G
Mi516 rs17307105 A G G
MS511 rs17307677 T C C
M3514 1517315926 C I? T
M306 1s 1558843 C A A

According to the Underhill P.A. with coauthors [15] the R1alal defining SNPs are M207, M173,
M306, M420, M449, M511, M513, SRY10831.2, M515, M448, M459, M516, M17, M198, M512,
M514, M515, and M417. The 7 SNPs from this list were identified at elite Saka from Eleke Sazy
necropolis. All identified SNPs correspond to the analyzed subclade of R1a.

While R1a originated about 25,000 years ago, its subclade M417 (R1lalal) diversified ca. 5,800
years ago [15]. The authors believe that diversification occurred in the vicinity of Iran and Eastern
Turkey. This suggests the possibility that R1a lineages accompanied expansions of ancient populations
initiated during the Copper, Bronze, and Iron ages, partially replacing previous Y -chromosome strata, an
interpretation consistent with limited ancient DNA evidence [12]. The distribution of M417-subclades in
Central and Eastern Europe and in Asia suggests that Rlala diversified within the Eurasian Steppes
between Middle East and Caucasus. The place of origin of thise subclade plays a role in the debate about

the origins of Proto-Indo-Europeans [15].
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Rlalal (R-M417) is the most widely found subclade, in two variations which are found
respectively modern population of Europe (R1alalb1-7282) and Central and South Asia (R1lalalb2-
Z93). Our data show that the total frequency of Rla and Rlala-M17 at modern Kazakhs is 9.58%
(166/1732). R1a-M17 and R1ala-M17 were found with low frequencies among representatives of many
different tribes. The most representative imput of these clades were noted in the representatives of Argun-
Momyn-Atygai (57.69%), Zhetiru-Tabyn (32.0%) and Argun-Momyn-Tobykty (22.72%) tribes. This
circumstance testifies the fact that R1a subclade of Y-chromosome was quit popular among paternal lines
of Saka populations distributed throughout the vast territory of present Kazakhstan in Early Iron age.

We hope that the whole genome analysis of Eleke Sazy individuals and other Elite Saka from the
Kazakhstan territory, which is doing in collaboration with Johannes Krause team (Department of
Archaeogenetics, Max Planck Institute for the Science of Human History, Jena, Germany), will provide
more detailed information not only about the origin of the paternal and maternal lines of the Elite Sakas
from Eleke Sazy necropolis, but also determine the migration history of this ancient population, and
define the phylogenetic relationships between the associated Eurasian Saka communities.
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