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Armenians from the Karabakh region are an indigenous ethnic group of the Armenian
Highland with strong and distinct national identity. Today, there is only one study on the
genetic structure of this geographic group of Armenians. Here, we have analyzed the high
resolution Y-chromosomal DNA typing data of 105 unrelated males representing the region of
Karabakh and compared it with those of other neighboring Armenian and non-Armenian
populations. The results indicate that patrilineal gene pool of Karabakh population
predominantly composed of haplogroups of Neolithic origin, while Central Asian lineages are
almost absent from its genetic structure. Besides, population of Karabakh demonstrates close
genetic affinity to other Eastern Armenian groups.

Karabakh — Y chromosome — population genetics

Awpwpwnh huybpp Zuyjujut pupdpujuinuljh piuhl tpunjunudp, npht punpny b wpnw-
huynyjws wqquyhtt hiptwghwnwygnipniup: Uhts uydd unwpdty | ndjuy woluwphwgpuiljut fadph
wnunijughnt ghubnhjulwt junnigjusph punudbup Ukl nunidbwuhpnipmi: Ukplju wphw-
wnwipnid htnwgqnudl) Bu QTwpwpunmd ptwljynn wpuwljut ubnh 105 ubkpluywugnighsibph Y
ppnununup ghimnhugui]npdwl nyugitpp hwdbdwnkng gpuiip hwpuljhg wy huyjwlwb b oy hay-
Juljut wynynipjughwitph hudwywnwupwt ndjujubph htn: fPuguhwpndty £ np CTwpwpwunp
huypugdughtt giimdninnid wpubjuugbu qhpuljpnmd ku tknhpjut inhuwgstpp, dhivphn Yhin-
pnuwuhwlui ghubnhului htwnptp gplipt skt hwyntwpbpynud: fugh wyn, Twpwpwunh hugbpp
ulipn ghubnhjuljub ghinujgnipinii kb gnigupbpnud wpbibjut Zuyjwunwh wy) judpbph htn:

Qupuwpwn — Y ppndnund — wnyniyjughnl gkblwnplu

Apmane Kapa6axa ABIAI0TCA KOpeHHOH STHOrpynmo# ApmaHckoro Haropes c BrI-
PaXXeHHOH HAIMOHAJBHOH HMAeHTHYHOCThIO. [0 HacTOAmero BpeMeHHU OBIIO IIPOBEJEHO
JIUIIb  ONHO  HCCAeNOBAHME  IIONYNIANMOHHO-TEHETHYECKOH  CTPYKTYypHl  JaHHOMH
reorpaduyecKoi TPYIIIBI apMsH. Mz IIPOAHATH3UPOBATIH Ppe3yJIbTaTh
BBICOKOPA3peNIaloero TeHOTUIHMPOBaHUA Y XpomocoMsl y 105 He pOACTBEHHEBIX IIO
OTIOBCKOM JTHMHUU MYXX4YUH, kuTeneil Kapabaxa, ¥ CpaBHMJIM HX C COOTBETCTBYIOI[UMH
DAHHBIMM JPYTHUX apMAHCKMX M HeapMAHCKUX Nomynauuii. IlomydeHHBIe pe3ynbTaThl
BBLABMJIM, YTO GOJIBIIAA YACTh IATPUINHEHHOTO reHopoHAa onyaanuu Kapabaxa cocrout
Y3 TAIUIOTPYII HEOJUTHYEeCKOTO IPOMCXOXKIEHM, B TO BpeMs KaK IeHTPaJbHOA3UATCKUE
POZOCIOBHBIE NIPAKTHYECKH OTCYTCTBYIOT M3 F€HETHYECKOH CTPYKTYPHl LAHHOM TIPYIIIIHL.
Kpome Toro, kapabaxckas IIOIIyJIAINS NMeeT BEICOKOe FeHeTHIeCKOe CXOZCTBO C NPyTUMH
rpynnamu Bocrounoi#t Apmenun.
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Kapabax — Y xpomocoma — momy IqHOHHAA TeHETHKA

The origins of the population from the eastern regions of Historical Armenia,
including Karabakh, is an actively debated issue which is difficult to unearth, relying
heavily on broadly applied methods of history, linguistics, archaeology, etc.
Unfortunately, due to numerous invasions, earthquakes, and other disturbances that
took place on the territory of the Armenian Highland, the bulk of historically valuable
evidence has been lost, destroyed, or expunged. Further, as a result of the geographic
division of Historical Armenia between its neighboring countries, the archival and
archeological studies have become problematic to implement. On the other hand, the
evaluation of events that took place in prehistoric times must be done on the basis of
information that virtually did not change during the millennia of upheaval. Only
genetic data meets this stringent requirement, and the subsequent methods of genetic
anthropology that have developed in the last few decades have been widely used to
reconstruct the demographic history of geographically and ethnically diverse human
populations [12].

Along with the historical destiny that Armenia acquired during long centuries,
the Karabakh region also had its specific background and peculiarities. Since the
beginning of the 5th century CE, due to the well fortified and mountainous geography,
the area was periodically isolated from its historical motherland and environment,
without losing its deep links with Armenian cultural heritage and strong ethnic identity
[1, 10, 2]. In this regard, the genetic study of the Karabakh population might help
elucidate the origins of this Armenian geographic group. So far, the genetic structure of
this population is still poorly investigated. Moreover, the only genetic study of this
group is based on a low resolution Y-chromosomal genotyping data [14]. To address the
question of the origins of the population of Karabakh, we have analyzed data on high
resolution Y-chromosomal SNP (single nucleotide polymorphisms) markers and
compared the output with corresponding results of other Armenian regional groups and
neighboring populations.

Materials and methods. Here, we have used Y-chromosomal data of nine geographic
Armenian groups: Central Armenia (CA, n=200), West Armenia (WA, n=148), Van region
(n=103), Sasun (n=104), Salmast (n=199), Ararat Valley (ARV, n=110), Gardman (GRD, n=96),
Karabakh (n=105) and Syunik (n=105). All samples were typed for 32 Y-chromosomal SNP
markers which defined 24 haplogroups (Table 1). The Armenian samples were compared with
those of other ethnic groups — Lebanese (n=845) [16], Syrians (n=189) [17], Palestinians
(n=281) [17], Turkish (n=467) [5], Ossetians (n=227) [10], Chechens (n=98) [4], Abkhazians
(n=57) [10], Georgians (n=65) [15], Jews-Israelites (n=670) [9], Iranians (n=270) [8].

Fst genetic distance, gene diversity index (h) and exact test of population
differentiation were computed by Arlequin v. 3.5 package [6]. Principal Coordinate Analysis
(PCA) was performed using Genstat software [7].

Results and Discussion. The analysis of haplogroup distributions (Table 1)
demonstrates that the patrilineal gene pool of the population from Karabakh is
described by 15 SNP haplogroups, the majority of which (ca. 89%) are presented by the
haplogroups of Neolithic origin. The modal haplogroup for this population is the
lineage R1bla2-M269 which came to the region of the Armenian Highland from the
Near East [3, 11] and is encountered at frequency of 39.0%. This haplogroup is a modal
one for all Armenian groups except Sasun. It is worth mentioning that haplogroups of
Central Asian origin are virtually absent in the genetic pool of all Armenian
populations (tab. 1).
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Gene diversity index (h) calculated from haplogroup frequency data reveals that
the populations of Karabakh and Syunik have the lowest rate of this parameter (0.8137
and 0.8139, respectively), which are significantly lower (p<0.05) than those of Central
and Western Armenian populations. The decreased genetic diversity can be explained
by the geographic isolation of these mountainous groups.

Table 1. The frequency distribution of Y-chromosomal haplogroups in geographically
different Armenian populations

Populations
Haplogroups WA CA ARV GRD Karabakh Syunik Van Sasun Salmast
(n=148) (n=200) (n=110) (n=96) (n=105) (n=105) (n=103) (n=104) (n=199)

Elblblal-M78 0.027 0.020 - - 0.029 0.010 0.039 - 0.070
Elblblb2a-M 123 0.014 0.025 0.055 0.042 0.029 0.019 0.039 0.029 0.040
Elb1lb1-M35 - - - - - - - - 0.010
F-M 89 - 0.005 - - - - - - -

G2a-P15 0.115 0.145 0.091 0.052 0.086 0.057 0.078 0.125 0.055
G-M201 0.020 0.015 0.018 0.010 0.019 0.010 - - 0.020
1-M170 0.041 0.035 0.027 0.083 0.019 0.019 0.019 - 0.015
J-M 304 - - - - - - - - 0.010
J1-M267 0.061 0.080 0.082 0.021 0.114 0.057 0.078 0.067 0.070
Jla2-L 136 0.061 0.090 0.064 0.021 0.038 0.124 0.058 0.029 0.126
J2alb1-M 92 - - 0.091 0.073 - - 0.010 - 0.025
J2alb-M67 0.068 0.070 0.036 0.073 0.086 0.057 0.068 0.077 0.050
J2al-L27 0.007 - - - - - - - 0.121
J2a-M 410 0.196 0.145 0.100 0.146 0.086 0.181 0.194 0.096 0.005
J2b-M 12 0.007 0.040 0.009 0.031 0.019 - 0.019 - 0.010
L-M20 0.020 0.005 0.009 0.010 0.019 - 0.019 0.038 0.020
N-M 231 - - - 0.010 - - - - -

O-M175 0.007 - - - - - - - -

Q- M242 - - - - 0.019 - 0.010 - 0.015
R1-M 173 - 0.005 - - 0.010 - - - 0.005
Rlala-M 198 0.054 0.030 0.009 0.052 - 0.038 - 0.010 0.055
R1bla2-M 269 0.223 0.215 0.373 0.313 0.390 0.362 0.320 0.154 0.236
R2a-M 124 0.034 0.015 - - - 0.019 0.010 0.173 0.015
T-M184 0.047 0.060 0.036 0.063 0.038 0.048 0.039 0.202 0.025

In order to depict the pattern of genetic affinity between Armenians and
comparative datasets in a two-dimensional scale, we have conducted principal
coordinates analysis based on FST genetic distance values. The PCA plot in fig. 1
places the Karabakh population in a distinct cluster mainly represented by the
geographic groups of Eastern Armenia (Figure 1).

For deeper insight into the genetic relationship between the members of this
cluster, we have performed Fisher’s exact test for population differentiation. The
results reveal that the population from Karabakh doesn’t significantly differ (p>0.05)
from those of Syunik, ARV and Van, with only the GRD population being essentially
different (p<0.05). This pattern of differentiation points to the genetic homogeneity
of Armenians living in the eastern region of Historical Armenia.
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Figure 1. Principal coordinates plot (first two axes) based on Fsr values calculated from haplogroup
frequency data. Numbers in brackets show the percentage of total variation explained by each axis.

In summary, we came to the following conclusions regarding the patrilineal

genetic structure of the Karabakh population: it is mainly composed of Neolithic
lineages, it demonstrates a high level of genetic affinity with other Eastern Armenian
geographic groups, and no appreciable central Asian genetic influence is detected.
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