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Momusayus u yenw: I'eorpaduyaeckoii ocooeHHOCTRIO CeBepHOTo KaBkasa sBisieTcs ero
pacrnonioxkeHre Ha rpanuiie EBponsl u [lepenneit A3uu, 9T0 BMECTE C COCEACTBOM C
[MpuyepnomopbeM u I[lOBOIDKBEM TOCIYKHIO (OPMUPOBAHHIO MHIPAIMOHHBIX U
TOProBbIX IyTeH, cBsa3aBmuX bimkuauii Boctok u EBpony B pa3inyHble HCTOPUUECKUE
MEepUoAbl, YTO B CBOIO O4YEpenb OTPa3WiIoCh HAa ATHOTEHE3E HapoAOB pErHoHa.
dopMupoBaHrEe TEHETHYECKOW CTPYKTYphl HapoaoB CeepHoro KaBkaza B Oosnblieid
CTETIEHH MPOTEKAJI0 O Hayasla BBIACJICHUA STHUYECKUX IPYII B IEpHoA OPOH30BOTO U
JKeJIe3HOro BeKoB. B 6poH30BOM Beke Ha Tepputopun KaBkasza pa3BuBaInch HECKOJIBKO
apXeoJIOTUYECKUX KYJbTYp: MAaHKOICKas, Kypa-apakcKas, CeBEepOKaBKa3CKasg |
3aBepIIaroas epruo] KoOaHCKasl, BO BpeMEHa KOTOPOH HacelleHHE yKe OblJI0 3HAKOMO
C JKEIIe30M, YTO TOBOPUT O Hayalie Mmepexojia OT OPOH30BOrO K xkejie3HoMy Beky [1, 2].
B mepuon xene3Horo Beka MpPOMCXOJWIM MOBCEMECTHBIE MUTpAIMM HAa TEPPUTOPUHU
CTEMHOW ¥ FOPHO-J0MMHHON EBpa3uu, uTo oTpasmiock Ha reHoQoHaax nomysui [3].
B cBs131 CO CIIOKHBIMM IPOLIECCAMU STHOTEHE3a MO SN Ha TeppuTopu CeBepHOTO
KaBkaza wmMeeTcs BOmpoc O TIPEAKOBBIX KOMIIOHEHTaX B HMX TeHOPOHAAX —
MPEEeMCTBEHHOCTH OT JAPEBHUX apXEOJOTHYECKHX KyJIbTyp peruoHa. [lng pemeHus
JIAHHOW 3a7jauv TpoBoauTcs uccinenoBanne apeBHeidl JIHK kymbryp Opon30BOTO M
JKese3Horo Beka ¢ Tepputopun CesepHoro Kaskasa.

Memoowr u anecopummur: J1ng uccienopanus Obl1 0TOOpaH najgeoMarepuan B BUze 3y0oB
28 mpencraBuTenei  MallKONCKOW, KOOAHCKOW, capMaTckod ¥ TYHHCKOM
apXeoJoTHYecKuX KynbTyp. HWHpopmauus o0 NpUHAAIEKHOCTH 00pasloB K
OTpeJIeNIeHHON KYJBTYpe U O BO3pPAacTe UcCie yeMbIX 00paslioB NMepBOHAYATIBHO Oblia
MperocTaBiieHa apxeosoraMu. [lJis MOATBEPKACHUS MPUHAIEKHOCTH HCCIEAYEMBIX
00pa3oB K H3yyaeMOMY BpPEMEHHOMY IepuoJy OBUIO NpPOBEICHO IaTHPOBAHHE
METOAOM PaaUOYyTJIEPOJHOTO aHalIM3a, BCErO TaKMM 00pa3oM OBUIO HCCIEJOBAHO
10 o6pasuos. [peenss JJHK Beigensnace u3 3y0oB, ¢ manbpHennnM cozganuem JJHK
oubnmorex ans NGS cexBeHupoBanus Ha miatgopme Illumina HiSeq. B pesynbrate
ouonHpopmarnyeckoro aHanuza JaHHBIX NGS ceKBEeHHPOBaHMs OBUTH BBIYMCIICHBI
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nokasarenu conepxanus sunoreHnoit JJHK (cpeanee 32.15 %), ypoBHM KOHTaMHHAIIMN
(<3 % 23 obpasna, 4-17 % 5 obpasioB) u crenenn nmopexacHuii apesneir JJTHK mo
C>T 3amenam (8-27 %). OmnpenenieH TeHETHYECKUI TOJ HCCICAYEMbIX OOpa3IoB —
11 xenmuH u 17 My>X4HH, a Takxke 1o pesynbratam Metona READ uckirodeHs! poacT-
BEHHHMKH W3 JanbHedmero ananmu3za (1 oOpasemn). beuin ompeneneHsl ramiorpymnibl
mutoxouapuanbHot JIHK u Y-xpomocomsbl. [[si aHaiiv3a MOJHOT€HOMHBIX JIaHHBIX
npoBoauanck PCA u ADMIXTURE c¢ ucnons3oBanueM Habopa gaHHbix “1240K+HO”
naboparopuu Dr David Reich, mpu sToM 5 00pasiioB u3 ucciemnyeMoii BEIOOpKU ObLTH
WCKIIOYEHBl W3 aHaluM3a U3-3a HH3KOTO KOJIW4YecTBa ompeneneHHbIX SNP
(<10 000 SNP) [4].

Peszynomamur: Tamnorpynnsl  mutoxonapuansroit JIHK o0pasmoB uccnemyeMbix
apXeOJIOTHYEeCKUX KYJIbTYp OPOH30BOTO U KEJIE3HOTO BEKOB MPEACTaBICHb B OCHOBHOM
3amagHoeBpasuiickumu muHEsiME Tarmorpynn H, 1, J, T, U, X (82.1 %). Bocrouno-
eBpa3uiCKUe JIMHUK TpejacTaBieHbl BeTBsamu ramtorpynn A, C, M (17.9 %). Cpenn
ramiorpynn Y -XpoMocOMBI 00pa3oB OpOH30BOI'O M JKEJIE3HOT0 BeKa MpeoliaiaroT
nepeaHeasuaTckue JTuHUM ramiorpynn G2 u J Y-XpoMOCOMBI, BCTPEUAIOTCS TaKXKe
eMHWYHBIE HOCUTENH raruorpymnmsl R1b, paHee BBISBICHHOWH Yy NpeICTaBHTEICH
CTEMHBIX KynbTyp. OOpa3npl BCEX HCCIEAYEMBIX apXeoJIOTHUECKHX —KYJIBTYp
OPOH30BOT0 1 YKEJIE3HOTO BEKOB 10 TaHHBIM PCA aHanm3a kiacTepusyroTcs B OCHOBHOM
¢ coBpeMeHHbIMHM nomyisuusimu KaBkaza u bmmknero Boctoka. Ilo pesynbratam
ADMIXTURE anann3a kaBKa3CKAW KOMITOHEHT SIBIISIETCSI OCHOBHBIM y OOJBIIMHCTBA
uccienyeMbix o0Opasnos. Jlanueie, nonydennele meromamu PCA u ADMIXTURE,
COOTBETCTBYIOT OIPEAEICHHBIM HAMH raIyIorpyniaM OIHOPOIUTEIBCKUX MapKEPOB.
Buigoowi: IlomydeHHble pe3ynabTaThl AEMOHCTPUPYIOT BBICOKHE IIOKA3aTeNnH psna
MPEIKOBBIX KOMIIOHEHTOB B TEHO(OHAAX apXeoslorudeckux KynbTyp CeBepHOro
KaBkasza, 4To oTpakaeT CIOXKHBIEC yTH ITHOTEHE3a B PETHOHE B TIEpHO, OPOH30BOTO H
JKEJIE3HOT'O BEKOB.

Qunancuposanue. VicciaenoBaHue BBIMOJHEHO B paMKaX T'OCYAapCTBEHHOTO 3aaHUS
MuHmcTepcTBa HAyKH | Bbiciiero oopasoBanus PO (Ne 075-03-2024-123/1).
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Motivation and Aim: A geographic feature of the North Caucasus is its location on the
border of Europe and Western Asia, which, together with its proximity to the Black Sea
and Volga regions, served to form migration and trade routes that connected the Middle
East and Europe in various historical periods, which in turn affected the ethnogenesis of
the peoples of the region. The formation of the genetic structure of the North Caucasus
peoples took place to a greater extent before the beginning of the separation of ethnic
groups, during the Bronze and Iron Ages. In the Bronze Age, several archaeological
cultures developed in the Caucasus: Maikop, Kura-Araks, North Caucasus and the
Koban culture, which ended the period, during which the population was already familiar
with iron, which indicates the beginning of the transition from the Bronze to the Iron
Age [1, 2]. During the Iron Age, widespread migrations took place in the territory of
steppe and mountain-valley Eurasia, which ultimately affected in the gene pools of
populations [3]. In connection with the complex processes of ethnogenesis of
populations in the North Caucasus, there is a question about the ancestral components in
their gene pools — continuity from the ancient archaeological cultures of the region. To
solve this problem, a study of ancient DNA of Bronze and Iron Age cultures from the
territory of the North Caucasus is being carried out.

Methods and Algorithms: For the study, paleomaterial was selected in the form of teeth
from 28 representatives of the Maikop, Koban, Sarmatian and Hunnic archaeological
cultures. Information about the culture of the samples and the age of the samples was
provided by archaeologists. To confirm that the samples belonged to the time period
being studied, dating was carried out using radiocarbon analysis; a total of 10 samples
were dated. Ancient DNA was isolated from teeth, with further creation of DNA libraries
for NGS sequencing on the lllumina HiSeq platform. As a result of bioinformatics
analysis of NGS sequencing data, indicators of endogenous DNA content (average
32.15 %), contamination levels (<3 % 23 samples, 4-17 % 5 samples) and the degree of
damage to ancient DNA by C>T substitutions (8 %) were calculated — 27 %). The
genetic sex of the studied samples was determined — 11 women and 17 men; and based
on the results of the READ method relatives were excluded from further analysis
(1 sample). Mitochondrial DNA and Y-chromosome haplogroups were determined. To
analyze the genome-wide data, PCA and ADMIXTURE were performed using the
“1240K+HO” dataset from Dr David Reich; 5 samples from the study sample were
excluded from the analysis due to the low number of identified SNPs (<10,000
SNPs) [4].

Results: The mitochondrial DNA haplogroups of the studied archaeological cultures of
the Bronze and Iron Ages samples are represented mainly by West Eurasian lines of
haplogroups H, I, J, T, U, X (82.1 %). East Eurasian lineages are represented by branches
of haplogroups A, C, M (17.9 %). Among the Y-chromosome haplogroups of the Bronze
and Iron Age samples, the West Asian lines of the G2 and J Y-chromosome haplogroups
predominate; there are also single carriers of the R1b haplogroup, previously identified
among representatives of steppe cultures. According to PCA analysis, samples of all
studied archaeological cultures of the Bronze and Iron Ages are clustered mainly with
modern populations of the Caucasus and the Middle East. According to the results of
ADMIXTURE analysis, the Caucasian component is the main one in the majority of the
studied samples. The data obtained by the PCA and ADMIXTURE methods correspond
to the haplogroups of uniparental markers we determined.
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Conclusion: The results obtained demonstrate high levels of a number of ancestral
components in the gene pools of archaeological cultures of the North Caucasus, which
reflects the complex paths of ethnogenesis in the region during the Bronze and Iron Ages.
Funding: The study was carried out within the state assignment of the Ministry of
Science and Higher Education of the Russian Federation (No. 075-03-2024-123/1).
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