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The Armenians living in Artsakh, a landlocked region in the South Caucasus, are
characterized by strong and distinct national identity. The genetic legacy of this geographic group
is of particular scientific interest due to its reproductive isolation during many centuries. However,
there is no comprehensive study of matrilineal genetic variation of the Artsakh population so far.
Here, we have analyzed the high resolution mitochondrial DNA typing data of 44 unrelated males
from Artsakh and compared it with those of other neighboring Armenian and non-Armenian
populations. The results indicate that matrilinear gene pool of the Artsakh population
predominantly comprises the European lineages, while only weak traces of Central Asian genetic
influence were detected. In addition, along with other Armenian geographic groups, the Armenians
of Artsakh has close genetic affinity to the Near Eastern populations.

Artsakh Armenians — mtDNA — population genetics

Upgwfuntd, Iwpwywjhu Undywuh |Gruwjhu ppgwlncd, puwyynn hwjtpp, punipwanpdnid Gu
hunwy wpunwhwjnywéd wqgwiht hupuniejwdp: SYjw) whuwphwapwywl fudph gBUGnhywywu
Ywnnigdwédph ncuntdbwuhpniejniup pwgdwnuwnwl JEyntuwgdwl ywwntwnny wnwgwgunud £ JG6
ghinwywl hGwnwepepnieinit: Uwywju, Jhtug opu wdpnnonipjwdp  nuuncdUwuhpgwéd £ ndjwg
wnwnrjwghwih Jwjpwadwihu geuGnhyuywl pwquwquwunieiniup: Wuwntn Jeup Jbpinwstp Gup
Upgwhunid puwyynn 44 hwjpwywu gény ng wagwyhg wnnwdwpnyuwug vhinnpnunphndwjhtu Yufe-h
gbUwwnhwwynpdwl wpnniupltpp W hwdGdwnbp npwup hwjywywl W wnwpwdwnppwuh  wyy
wnunrywghwutph  hwdwwwwnwupuwl  nduubph  htwn: Unwgdwsd  wpnjniuplbph  hwdwawju
Upgwiuh wnwnijwghwih dwjpwadwiht gtundnunh gepwiznnn dwup pwnyugwsd b Gypnywywl
hwuwnfudptinhg, npw htwn JGYwntn Yeuinpnuwuhwywlu gEuGinhywywu hbwnetpp gpbret pwgwywinid
GU: Pwgh wn, hwytph w) wpuwphwapwywl fudptph hGwn JGYwntn, Upgwhuh wnwniywghwl ntuph
gbUGnhywywl wyuhwyn Udwunceintu depdwynpwplibywl ErUpywywu fudptph htwn:

Ungwfuh hwybnp — Upuinnenunphnidwyghl Y6 — wnwneyjwghnl qGUutiinhyw

ApwmsiHe Apuaxa, ropHoro peruona Ha FOxHom KaBkase, xapakrepu3yroTcs BbIpaXKeHHOH
HAIlMOHATIBHOU MJCHTHYHOCTBI0. MHOTOBEKOBas U30JIAIMS NaHHOM reorpaduuecKoil rpymbl Bbl-
3bIBaET NMPHUCTAIbHBIN HAYUYHBIH HHTEPEC K U3YUYECHUIO €€ MOMYJISIUUOHHON CTPYKTYpbl. OJIHAKO 10
HACTOSILLIEr0 BPEMEHH OTCYTCTBYIOT AJOCTATOYHO MOJIHbIE CBEIEHHS O MaTPUIMHEIHOM COCTaBIIsAIO-
el ee reHopoHaa. Mbl NpoaHATM3UPOBATIM Pe3yJbTaThl BHICOKOPA3PELIAIOLIEr0 M€HOTUIIHPO-
BaHus MutoxonapuanbHoit JJHK y 44 He poICTBEHHBIX MO OTLOBCKON JTMHUU MY>KYWH, )KATENEH
Apuaxa, 1 CpaBHWIN UX C COOTBETCTBYIOIINMH JAaHHBIMH 110 OCTAIBHBIM reorpauieckum rpyI-
maMm apMsiH W JPYTUX MOMmyJsiuii pernoHa. [loyueHHble pe3yJsibTaThl BBHISIBHJIM, 4TO OOJbIIAs
YacTh MAaTPWIMHEHHOro TreHo(oHIa MOMmyNsuuu Apliaxa NpeiCTaBlieHa eBPOMEHCKHMMHU Taruio
rpynrnaMu, B TO BpeMsl KaK LEHTpPalbHOA3UATCKHE POJOCIOBHBIC MPAKTHUYECKH OTCYTCTBYIOT B
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HeM. Kpome Toro, Hapsiay ¢ ApyruMH reorpaguuecKUMU IpyInamMy apMsiH, kKapadaxckasi MomyJis-
LIS XapaKTEePU3yeTCs] BEIPAKEHHBIM T'€HETUYECKHM CXOJCTBOM C 3THHYECKUMHM Ipynmnamu bimx-
Hero Bocrtoka.

Apmsine Apyaxa — mumoxonopuanvras [JHK — nonynisyuonnas cenemuxa

The origin of the population of Artsakh is among primary issues in the Armenian
studies and remains the subject of intensive debates for scholars of various disciplines.
According to the historical records, Artsakh was a part of the Greater Armenia and played
an important role in its administrative and cultural life [1, 2]. The region has its specific
background and peculiarities, being separated from the entire Armenia since the beginning
of V century AD with the preservation of unique ethno-national identity of the population.

The paucity of unequivocal linguistic, historical and archaeological data
necessitates the use of more sensitive and objective approaches to reconstruct the history of
this population. With the recent rapid development of molecular techniques, genetic studies
have been extensively applied to shed light on the genetic roots of Armenians from
Artsakh. Here, we have analyzed high resolution mitochondrial data and compared the
output with comparative datasets of other Armenian and neighboring populations from the
region.

Materials and methods. DNA samples from 44 unrelated individuals, whose ancestors
inhabited Artsakh region at least on the grandmother level, were collected and further typed for
mtDNA HVSI region. Additionally, for the analysis we used unpublished data of Armenians
representing different regions within the Armenian Highland: Salmast (n=200), central (n=85) and
western parts of the plateau (n=44). Our Armenian samples were compared with those of other ethnic
groups — Libyans (n=30), Tunisians (n=160), Syrians (n=230), Lebanese (n=970), Palestinians
(n=120) [3], Ashkenazi-Jews (n=583) [4], Chechens (n=176), Ingushs (n=103), Dargins (n=110)
[17], Georgians (n=104) [12, 15], Turks (n=104) [13, 15], Iranians (n=181) [6], Austrians (n=187),
Germans (n=527), Scottish (n=891) [11], Mongols (n=47), Buryats (n=295) [5].

Fsr genetic distances based on mtDNA haplogroup frequency data were assessed using
Arlequin v.3.5 package [8]. Principal Coordinate Analysis (PCA) was performed on similarity
matrices calculated as one minus genetic distance using Genstat software [16]. To assess the
summary statistics and gene diversity parameters of the samples, we have converted mtDNA
haplotypes obtained by RFLP into mtDNA HVRI sequences from 16024-16400 b.p. positions by
Haplosearch [10]. The mtDNA HVRI sequences were aligned with rCRS by multiple sequence
alignment tool MUSCLE [7] and further were used to calculate basic parameters of genetic diversity
of studied populations using the DnaSP v.5 software package [12].

Results and Discussion. The analysis of mitochondrial haplogroup distribution
(fig.1) demonstrates the prevalence of the H, U, T and J lineages, together accounting for
69% of the sampled group. According to the geographic distribution, these lineages are
considered as the European ones since these are found at very high proportions in the West
European ethnic groups. Specifically, haplogroup H, which supposed to be originated in
West Asia ca. 20-25 kya [9], is a modal matrilineal lineage in all Armenian populations.
Notable, Central and Eastern Asian haplogroups, namely the lineages A, B, C, D, F, G, M
and N, are not common in all Armenian populations and their aggregate frequency
encompasses less than 6%.

In the Armenian samples from Artsakh, 38 different haplotypes, 58 segregating
sites with total number of 58 mutations were observed. Highly negative value of Tajima’s
D parameter indicates the probable recent population expansion or the presence of
purifying selection of some variable sites in the Armenian population. On the contrast to
the Y chromosomal data [14], the gene diversity pattern in the population of Artsakh is
among the highest ones in the region, indicating the absence of reproductive isolation for
women.
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Population
CA  Artsakh Salmast WA
Haplogroups (0—85) (n=i4) (n=200) (n=44)

A - N N
B - - - -
c . " 0.010 "
D - . 0.010 .
F - - - -
G - - - -
H 0212 0227 0295 0205
HV 0082 0068 0073 0114
I 0.024 - 0.010  0.045
I 0106 014 0150 0130
K 0058 0091 0045 0023
L 0.012 X R X
M 0.012 . . .
N 047 0023 0030 0114
R 0.047 . 0.010  0.023
T 0165 018 0110 0136
U 0200 0205 0163 0139
v - - 0.003 -
w . 0.068 00350 0023
X 0035 0023 0033 -

Fig.1. mtDNA haplogroup composition of the Armenian populations studied.

(WA — Western Armenia, CA — Central Armenia).

To visualize genetic affinity between the populations studied, we have performed
principal coordinate analysis based on the values of Fsr genetic distance (fig. 2). The
results reveal strong regional clustering with the separation of African, East Asian,
European and Middle Eastern/Caucasus clusters. Within the PCA plot, Armenians are
appeared to be close to the populations from the Levant, indicating the genetic proximity of

these groups.
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Fig.2. Principal coordinates plots (first two axes) based on Fsr values calculated

from mtDNA haplogroup frequency data.

On the whole, matrilinear genetic structure of the population of Artsakh is
characterized with high genetic diversity pattern. Studies based on both uniparentally

transmitted genetic markers demonstrate close affinity of all Armenian and Near Eastern

59



A.S. POGHOSYAN

populations. Further studies with sufficiently large sample sizes from the Artsakh region
and using genome-wide data should provide further insights into the genetic peculiarities
of the population.
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