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HAPLOGROUP C-L1370
OF THE Y-CHROMOSOME DNA OR «STEPPE BRANCH»
OF HAPLOGROUP C-M86,
ITS SUB-BRANCHES IN PHYLOGENETIC TREE AND VARIETY
OF HAPLOTYPES IN KAZAKH AND OTHER ETHNIC POPULATIONS

As part of the applied material for the study of historical migration and their relationship with his-
torical events in the territory of central Eurasia, the authors investigated the haplogroup C-L1370 of Y-
chromosome DNA. Where through kinship in the direct paternal (male) genetic line, on the basis of this
study and early scientific works, the locations of the carriers of its subclades were determined. In this
paper, the authors identified the main 6 modal haplotypes, which were investigated by deep sequenc-
ing, which allowed us to identify three main genetic branches. Considering the age of subclades and
the location of its carriers, the authors put forward a supposed connection with historical migrations that
influenced the prevalence of the studied haplogroup.

Key words: history, genetic, migration processes, populations.
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Y-xpomocomanbiH, C-L1370 AHK ranaoto6b1 Hemece
C-M86 ranaoronTbiH, «AaAa TapmMarbi»,
OHbIH, (PMAOreHeTHKAABIK, aFaLUTbIH, Cy6TapMaKTapbl MeH
Ka3ak >koHe 6acka Aa 3THUKAABIK, MOMYASILLUSAAPbIHAAFbI
rarnAoOTYPAEpiHiH, aAyaHAbIFbl

Tapmxm KeLwi-KOHY caAacbl, COHbIMEH KaTap OpTaAblK, Eypa3us aymarbIHAAFbl TAPUXM OKUFaAapPMeEH
6aliAaHbICTapbIH 3epTTeyre apHaAFaH KOAAAHOAAbI MOAIMETTIH asCbiHAQ, aBTOPAAP Y-XPOMOCOMACbIHbIH
AHK-acbitbiH, C-L1370 ranAoto6biH 3epTTereH. Ocbl 3epTTey »eoHe GypblHFbl XKapUsiAaHFaH FbIAbIMMI
MaKaAaAapFa CyMeHir, reHeTUKaAbIK, aTaAbIK, (OKEAIK) XaFblHaH CyBKAQATAPAbI TaCbIMAAAQYLLbIAAPAbIH
TypaTtbiH >KepAepi (AoKaumscbiH) aHbikTaAFraH. OcCbl 3epTTey oHe OypblHFbl XKapUSAAHFAH FbIAbIMM
MaKaAaAapFa CyMeHir, ataAblK (8KeAik) >karblHaH CyOKAQATapAbl TAChIMAAAQYLLbIAAPAbIH, TypaTbiH
KepAaepi (AokaumscbiH) aHblkTaaFaH. Ocbl eHGeKTe aBTOpAap Herisri 6 MOAAAbAIK FarnAOTYPAEPiH
arbIpbIN aAblM, TepeH CekBEHAEY apKblAbl 3epTTer, YW Heri3ri reHeTUKaAbIK, TapMaKTbl aHbIKTAAADI.
CGy6KAQATAPADIH XKaCbl MEH OAAPAbI TACbIMAAAQYLLILIAAPAbIH AOKALIMSICbIH €CKepir, aBTOPAAP 3ePTTEAreH
ranAOTOMTbIH TapPaAyblHA 8CEP eTKEH TapUXM KOLi-KOHAAPMEH 60AXKAAAbI GAMAAHBICTbI YChIHADI.

TyiiiH ce3aepi: Tapux, reHeTuKa, KOLi-KOH MpoLecTepi, MonyAsuusAap.
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lFanaorpynna C-L1370 AHK Y-xpomocombl uAn
«CTenHasi BeTBb» ranAorpynmnbl C-M86, ee cy6BeTBM

B (bM/\OI'eHeTM‘-IeCKOM ApeBe U pa3|-|006pa3|4e ranAoTu1ImnoB

B Ka3axcKoh u APYIrMX 3THUYECKHUX MONyASaUUaX

B pamkax mpuMKAaAHOro martepuana AAS MCCAEAOBAHMS MCTOPMYECKMX MWMIpaumii U MX CBSI3U C
ucropuyeckumm cobbitrsmMn Ha Tepputopun LleHTpaabHon EBpasum aBTOpamu OblAa MCCAEAOBaHA
ranaorpynna C-L1370 AHK Y-xpoMocombl, rae nyTeM pOACTBEHHbIX CBSI3el MO MPSIMOi OTLLOBCKOM
(MY>KCKOW) reHeTMUYecKon AMHUKM, Ha OCHOBE AQHHOTO UCCAEAOBAHMSI U PAHHMX HayuHbIX PaboT, ObiAM
OMpeAeAeHbl AOKaLMK HOCUTeAel ee CyOKAapoB. B aaHHONM paboTe aBTOpbI BbIAEAMAM OCHOBHbIX 6
MOAQAbHbIX TANAOTUIOB, KOTOpble OblIAM UCCAEAOBaHbl MyTeM TFAYGOKOrO CEeKBEHWMPOBAaHWS, 4TO
NMO3BOAMAO OMNPEAEAUTb TPU FAABHbIE FreHeTUUecKMe BETBU. YUMTbIBasl BO3PACT CYOKAAQAOB M AOKALIMIO
ee HOCUTeAEN, aBTOPbl BbIABUHYAM MPEANOAAraeMyto CBSI3b C MCTOPUYECKMMU MUTPaLIMSIMU, KOTOpPbIe
MOBAMSIAM HA PAaCNPOCTPAHEHHOCTb MCCAEAYEMOW ranAorpymnmbl.

KAroueBble cAoBa: MCTOPUS, FeHeTUKa, MUIPaLMOHHbIE MPOLLECChl, MOMYASLIMM.

Introduction

Haplogroup C-L1370 is one of the sub-
branches of haplogroup C-M86, whose carriers
live historically mainly in the steppe zone of
eastern Eurasia. The very fact that carriers
of this haplogroup spread from the practical
territory of Manchuria to eastern Europe attests to
historical mass migration processes in which they
participated. The main carriers of this haplogroup
are the peoples of the Turkic and Mongolian
language families. In one of the earlier works by
Kharkov V.N., relating to the study of haplogroup
C-M86, where in the constructed network based
on microsatellite STR-haplotypes, the authors
identified two clusters, calling them «eastern» and
«western». In the «eastern cluster», haplotypes
predominantly belonged to the Tungus language
family living in the taiga zone of Eastern Siberia

and adjacent regions, and the «western cluster»
included the peoples of the Turkic and Mongolian
language families living mainly in the steppe zone
(Kharkov V.N., 2012). In this work, the authors
gave a definition to the «western cluster», noting
the frequent duplication at the DYSI19 locus,
however, since this particular value is not constant,
we can note the variations at the DYS389 (I-1I)
loci (Table 1), by which the «Western cluster»
can be defined. However, it should be taken into
account that this definition is also conditional, it
is compiled on the basis of most results, and rare
exceptions and homoplasia are not excluded. Thus,
the STR-haplotypes of C-M86 haplogroup showed
a separate group of haplotypes that had common
meanings, and as shown by the SNP-based study,
markers shared mutations that separated them from
the haplotypes of the «eastern cluster», thereby
forming the «Steppe Branchy.

Table 1 — Difference of values in certain loci in STR-haplotypes in two clusters

Locus Eastern cluster

Western cluster

DYS19 (duplication) Not present

Frequent presence (but not permanent)

DYS389I — DY S3891I

Modal haplotype: 13-29 (DY S38911 max=30)

Modal haplotype: 14-31 (DY S389I1 min=30)

The main purpose of this work is to determine
the haplotype diversity of C-L1370 haplogroups
in the form of their modal forms, and, on the
basis of SNP markers, the definition of their
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sub-branches in a phylogenetic tree, the age of
sub-branches, and the hypothesis of probable
migration processes, particularly on Kazakhstan’s
territory.
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Materials and methods

In this paper, a total of 380 STR-haplotypes
(12 markers) were analyzed from different
scientific papers and the haplotypes of this study
(Supplementary data). All the haplotypes of this
study were tested in the commercial laboratory
of FamilyTree DNA (hereinafter referred to as
FTDNA) and all the haplotypes from other scientific
papers were corrected to the organization format
of the FTDNA loci. 128 STR-haplotypes with
known values at loci in the FTDNA format were
used to create the network. The network itself was
built through the Network 5.0 program. For the
study of single nucleotide polymorphisms in the
Y chromosome DNA, a test was used with a deep
sequencing analysis of the FTDNA commercial
company with their product called «BigY» which
has the following parameters (Big-Y Information):

— Targeted Non-recombining Y-DNA
sequencing.
— Illumina HiSeq 200.

— 55X to 80X average coverage.

— Around 11.5 to 12.5 million base-pairs of
reliably mapped positions of non-recombining Y
chromosome.

— Analyzed using Arpeggi genome analysis
technology for improved variant calls.

Sixteen samples were used for a deep sequencing
analysis by the «BigY», of which 13 samples belong
to Kazakhs from different regions (including the
territory of Mongolia), 1 Siberian Tatar (Chat), 1
Kalmyk, and 1 Evenk. The study of predominantly
samples from the Kazakh ethnos is due to the fact
that in the variety of haplotypes of the C-L1370
haplogroup there are almost all types in the gene
pool of the Kazakhs, with the exception of one that
is inherent in Siberian (Chat) Tatars and possibly
to an insignificant part of the Kalmyk ethnic group
with similar haplotypes. However, since in the
haplotypes of Kalmyks of this type there are no
values at the key loci, we can only assume that
they belong to this rare type of haplotype and do
not exclude homoplasia. Another Kalmyk sample,
which went through the deep sequencing test, has
a haplotype that is characteristic of Kalmyks and
western Mongols (Oirats). This haplotype is also
found among Kazakhs in a small mass in different
regions of Kazakhstan. To determine the degree of
kinship and historical entry into the Kazakh ethnos,
a sample of a Kazakh with the same haplotype was
tested for the deep analysis. The Evenk sample
(from the Baikal region) having the classical modal
Tungus haplotype of the «eastern cluster» was

tested to determine the time of the divergence of
the steppe branch from the taiga branch (of eastern
Siberia), thereby determining the age of the C-L1370
haplogroup. TMRCA in this study are calculated
by the method of Adamov D. et al (Adamov D.
et al., 2015), which is an improved version of the
calculation method by Poznik et al. (Poznik et al.,
2013) in terms of selecting the region of coverage in
Y chromosome DNA for age calculations. In order
to add the main branches of the C-L.1370 haplogroup
to the geographic map, all 380 STR-haplotypes were
used (Supplementary data).

Results

STR-haplotypes analysis. Analyzing different
haplotypes of the western cluster, taking into
account stable values at some loci, and the mutation
frequency in others, we identified 6 main modal
haplotypes, of which only one is not found in the
gene pool of the Kazakh population. HWCLI1
haplotype is found to be practically in the entire
steppe zone of eastern Eurasia, where the maximum
frequency of its carriers is in western Mongolia
and the European part of the Russian Federation
(Kalmykia), i.e. its main carriers are the Mongols
of the Oirat ethnic group, which also includes the
Kalmyks as a separate ethnic group. It occurs with a
low frequency in the gene pool of Kazakhs, Kirghiz,
Uighurs, and Karakalpaks. Its main difference from
other haplotypes is the value «12» at the DYS388
locus and frequent duplication at the DYS19
locus with the «16-17» values. HWCL2 haplotype
meets with maximum frequency mainly in the
southern Altai region and the north-eastern part
of Kazakhstan, in connection with which it would
be appropriate to call it the «Altai cluster» of the
C-L1370 haplogroup. The maximum frequency falls
on the Kazakhs of the Yergenekty-Naiman tribe and
people of Southern Altai. Its main differences in the
modal form are the values «15-17» at the DYS19
locus, taking into account that the DY S388 locus will
be «13», in the non-modal form there are haplotypes
with the value of «16» at the DYS19 locus. HWCL3
haplotype according to the analysis was revealed
only among Kazakhs of the South Kazakhstan
region in a small clan «Kokrek» of the «Dulat»
tribe. Its main differences are the values of «23»
at the DYS391 locus and «11-12» at the DYS385
locus. HWCL4 haplotype occurs throughout eastern
Eurasia, but everywhere it is so with low frequency
in different populations. Among the Kazakhs it is
found in a small clan «Asan» of the «Tabyny tribe.
Its main difference is the value of «15» at the DYS19
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locus and the lack of duplication at this locus, even in
anon-modal form. HWCLS haplotype is the only one
that does not occur among the Kazakh population and
has a difference at the DY'S385 locus with a value of
«12-13» with duplication at the DYS19 locus with a
value of «16-17». It occurs mainly in the Chat Tatars,
which are a small ethnic group of Siberian Tatars.
A similar haplotype is found among Kalmyks, but

Table 2 — Modal haplotypes of the C-L1370 haplogroup

since haplotypes taken from other scientific papers
have a PowerPlex kit that does not include the data
of DY S388 locus, there is a possibility that this is a
HWCL1 haplotype homoplasia. HWCL6 haplotype
is characteristic only of Western Kazakhs, the bulk
of which are from the «Alshyn» tribe. This haplotype
has a value of «10» at the DYS391 locus and «25» on
the DYS390 locus in modal form.

DYS393
DYS390
DYSI19
DYS391
DYS385

DYS426
DYS388
DYS439
DYS3891
DYS392
DYS38911

HWCL1 16-17

—_
w
[\
N

12-12

._.
j
—_
N
—_
ja—
—_
N
—_
—
~
=

HWCL2 13 24 15-17 12-12

HWCL3 13 23 16 11-12

11 13 11 14 11 41

HWCL4 13 24 15 12-12

11 13 11 14 11 41

O | O[O | O[O

HWCLS 13 24 16-17 12-13

11 13 11 14 11 41

HWCL6 13 25 16 10 12-12

11 13 11 14 11 41

According to the haplotypes described above,
taking into account all probable mutations, a network
was created where two large clusters of haplotypes
were clearly distinguished, which we classified as
HWCL1 and the other five. (Figure 1).

Analysis of SNP markers and TMRCA.
This analysis was based on selected by us modal
haplotypes of the C-L1370 haplogroup, by deep
analysis of the Y chromosome DNA. TMRCA was
calculated for accumulated private mutations. The
overall result showed that the C-L1370 haplogroup
has three main branches, where the HWCLI1
haplotypes form a separate branch of C-SK 1066, the
HWCL2, HWCL3, and HWCL4 haplotypes form
C-F12970 branch, and the HWCL5 and HWCL6
haplotypes form the third branch of C-Y15550. The
total time of divergence of the three branches was:
2355ybp (CI 95%: 3096 — 1743ybp). The overall
discrepancy between C-L1370 and C-B469 of one
of the branches of the «eastern cluster» was 4431
ybp (CI 95%: 5677 — 3398 ybp). (Supplementary
data: Table 3: TMRCA)

ISSN 1563-0269; eISSN 2617-8893

HWCL1

HWCL2

HWCL3

HWCL4

HWCLS

HWCLE

Figure 1 — Haplotype network of the C-L1370 haplogroups
*HWCL — haplotype of western cluster
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Table 3 — The main branches of the C-L1370 haplogroup, their modal haplotypes, and general TMRCA discrepancies

Main branches of C-L1370 Modal haplotypes TMRCA
C-SK1066 HWCLI
C-F12970 HWCL2, HWCL3, HWCL4 2355 ybp (CI 95%:3096 — 1743 ybp)
C-Y15550 HWCLS5, HWCL6

Table 4 — The main branches of the C-L1370 haplogroup, tested samples, and their TMRCA

Main branches of C-L1370

Samples #

TMRCA

C-SK1066

235724 (western kazakh)

K 1830 (kalmyk)

1059 ybp (C195%: 1711 -586 ybp)

C-F12970

K1960 (mongolian kazakh )

277579 (southern kazakh)

250592 (western kazakh)

2353 ybp (CI 95%: 32791611 ybp)

C-Y15550

249567 (sibirian tatar (Chat))

277577 (western kazakh)

250586 (western kazakh)

K2249 (western kazakh)

K2142 (western kazakh)

268426 (western kazakh)

182517 (western kazakh)

K2232 (western kazakh)

K2223 (western kazakh)

K2239 (western kazakh)

2114 ybp (CI 95%: 2982-1403 ybp)

Table 5 — The main branches of the C-M86 haplogroup and TMRCA of their discrepancies

Main branches of C-M86 Clusters TMRCA
C-B469 HECL (Estern cluster)
4431 ybp (CI 95%: 5677 — 3398 ybp)
C-L1370 HWCL (Western cluster)
Conclusions several hypotheses about migratory processes in

By the revealed genealogical branches it can be
concluded that each of them in one way or another
relates to the territory of Kazakhstan at different
stages of history, from which it is possible,
based on the data of TMRCA and according to
the population map of other nations, to give

the carriers of the C-L1370 haplogroup. In the
opinion of the authors, taking into account the
fact that each sub-branch of the haplogroup under
investigation has most likely a separate migration
history and is associated with different nations
and tribes, the authors considered each sub-branch
separately.
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Figure 3 — Settling of the carriers of the three main sub-branches of the C-L1370 haplogroup

SK1066 is the most common branch, which
clearly has its haplotype with a value of «12» at the
DYS388 locus, is mainly in the western Mongols
«Oirat ethnic group», which also includes Kalmyks.
The carriers of this polymorphism most likely
had two waves of migration to the west. One is
connected with the Genghis Khan Mongols invasion
(Rashid-ad-Din, 1952) (The Secret Legend of the
Mongols, 1941) , the other is linked with the fall
of the Junggar Khanate. In this study, attention was
drawn to its presence among the Kazakhs, namely
one of the Bersh family subdivision, which already
existed before the Junggar Khanate.(Usenbaev.

T., 2003) In connection with this, we researched a
Kalmyk sample, who is a descendant of the former
Junggar Khanate and an above-mentioned sample of
the Kazakh tribe with the same haplotype, according
to TMRCA, whose common ancestor lived about
1060 years ago; that indicates that its presence in the
Kazakh is not connected with the Junggar Khanate,
and is most likely associated with the Genghis Khan
Mongols invasion, although the early migration of
his ancestor to the territory of Kazakhstan is not
excluded. Due to the fact that the TMRCA data and
the high frequency of the presence of this branch in
certain areas indicate that this genealogical branch is
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directly connected with Oirat and related tribes that
historically were recorded in the Middle Ages as
forest people west of Lake Baikal and were related
to Mongolian ethnic group (de Bridia, 2002).

F12970 branch has two sub-branches: Y23111
and Y22657, which were divided in the early period
and associated with different peoples. Y23111
can be called the «Altai branch» because its main
carriers are found among the people of Southern
Altai, Altai Kazakhs and Kazakhs of the Naiman
tribe living in the north-eastern part of Kazakhstan
and western Mongolia. The Y22657 branch does not
have a certain territory and is scattered throughout
eastern Eurasia, while its young branches indicate
that the genealogical line passed through the
bottleneck, a period that coincides with the Genghis
Khan Mongols invasion, and apparently for the same
reason was scattered throughout eastern Eurasia.

Y 15550 branch does not found on the territory
of Mongolia and is the third separate branch

C-mM86

—— C-M86*

—— C-B469 Tunqusic people
C-B469*

C-B89 839, Y25271, F12235

—— C-L1370*

—— C-SK1066 Fé357, F6193, F7472, F6915, F12361, SK1066

concerning the above mentioned. It is found in
Siberian Tatars, and its Y 15552 sub-branch is found
in western Kazakhs, mainly among the «Alshin»
tribe (Usenbaev. T., 2003). Among the identified
haplotypes, there is a likelihood that it exists in
Kalmyks, but given that such haplotypes do not
occur in western Mongolia, it can be assumed that
this is a later infusion into the gene pool of the
Kalmyks, after the collapse of the Junggar Khanate,
or it is only «homoplasia» as the subclade has not
been verified (Supplementary data). Considering the
fact that Y15550 representatives are not numerous
among Siberian Tatars and the young age of its
Y 15552 sub-branch (about 600 years), it can be
asserted that this branch passed the «bottleneck»
most likely during the Genghis Khan Mongols
invasion and its absence in the territory of Mongolia
indicates its early migration to the territory of
Kazakhstan, before the appearance of the Mongols
of Genghis Khan time.

—— C-L1370 Fr6592, F7171/¥12785, 11370, F11611, F5485/Y12825/SK1064, F6379/Y12792, F13787/Y12244, F8473/Y12797, F6170/PH214

kalmyks,western mongols, kazakhs, uighurs, kyrqyz

—— C-F12970 12970/¥15849

C-F12970*

C-Y22657  v22657

C-Y22657* southern kazakhs (kokrek

—— C-Y15550 ¥15550, Y15844, Y15846

C-Y15550% - siberian tatars (chats)

C-Y23111 F9980, Y23111, F12279, F12741, F10042, F12906, F9936, F13693, F9766, F10054/511111 - earstern kazakhs (naimans), southern altaians

C-Y21917  Y22659, Y21917, Y22653, Y22655, Y22658, Y22654, V22656 - western kazakhs (tabyn), karakalpaks, kalmyls, buryats, mongols

C-Y15552 L1367, Y15840, Y15842, Y15841, Y15843, Y15552, Y15847, Y15836 - western kazakhs [DfSh!"Sl

C-Y15552*

C-ZQ4 7qa/vi17342

C-ZQ24 7Q24/Y33019/BY18743

C-ZQ5 7q5/v22661

Figure 4 — Phylogenetic tree of haplogroup M86
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