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Abstract—To study the mitochondrial gene pool structure in Yakuts, polymorphism of mtDNA hypervariable
segment | (16,024-16,390) was analyzed in 191 people sampled from the indigenous population of the Sakha
Republic. In total, 67 haplotypes of 14 haplogroups were detected. Most (91.6%) haplotypes belonged to hap-
logroupsA, B, C, D, F, G, M*, and, which are specific for East Eurasian ethnic groups; 8.4% haplotypes rep-
resented Caucasian haplogroupsH, HV1, J, T, U, and W. A high frequency of mtDNA types belonging to Asian
supercluster M was peculiar for Yakuts: mtDNA types belonging to haplogroup C, D, or G and undifferentiated
MtDNA types of haplogroup M (M*) accounted for 81% of all haplotypes. The highest diversity was observed
for haplogroups C and D, which comprised respectively 22 (44%) and 18 (30%) hapl otypes. Yakuts showed the
lowest genetic diversity (H = 0.964) among al Turkic ethnic groups. Phylogenetic analysistestified to common
genetic substrate of Yakuts, Mongols, and Central Asian (Kazakh, Kyrgyz, Uighur) populations. Yakuts proved
to share 21 (55.5%) mtDNA haplotypes with the Central Asian ethnic groups and Mongols. Comparisons with
modern Paleoasian populations (Chukcha, I1telmen, Koryaks) revealed three (8.9%) haplotypes common for
Yakuts and Koryaks. The results of mtDNA analysis disagree with the hypothesis of an appreciable Paleoasian

contribution to the modern Yakut gene pool.
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INTRODUCTION

The molecular genetic approach is of importance
for studying the evolutionary history of human popu-
lations and for estimating the contribution of individ-
ual ethnic components to the gene pools of modern
ethnic groups. Mitochondrial DNA is among the most
informative genetic systems suitable for characteriz-
ing the structure of agene pool. Owing to the maternal
inheritance, absence of recombination, and mutation
rate higher than in nuclear DNA, mtDNA may be used
asamajor subject to study the origin of modern ethnic
groups[1]. Inthe 1990s, extensive popul ation-genetic
studies have made it possible to identify and to clas-
sify the mtDNA types specific for individual races or
populations [1-3], aswell asto trace the major human
migrations leading to colonization of Europe and
America. Yet the origin of most individual ethnic
groups, including Yakuts, isstill poorly understood. Only
two publications on Yakuts are available: Derenko and
Shields [4, 5] have analyzed the mtDNA nuclectide
diversity with asmall sasmple of 22 individuals.

In thiswork, we for the first time used a vast mate-
rial to characterize the Yakut mitochondrial gene pool.
The mtDNA haplotypes were phylogenetically ana-
lyzed in order to elucidate the genetic relationships of

Yakuts with Central Asian ethnic groups, Mongols,
and Paleoasian indigenous populations.

EXPERIMENTAL

Subjects. We tested DNA specimens of 191 Yakuts
from the indigenous population of the Sakha Republic
(Yakutia). The specimens were obtained from the
DNA bank (Department of Molecular Genetics, Yakut
Research Center), which contained the material col-
lected from 2001 to 2002 in the course of routine med-
ical examination or sampled at the Blood Transfusion
Department, National Medical Center of the Sakha
Republic. Blood was obtained from adults who filled
a questionnaire and gave their informed consent to
participation in the study. The sample included unre-
lated subjects; the ethnicity was recorded for three
generations of maternal lineage.

Genomic DNA wasisolated from peripheral blood
lymphocytes by proteinase K treatment and subse-
guent phenol—chloroform extraction [6].

A fragment of the mtDNA control region con-
taining the hypervariable segment | (HVSl) was
amplified and purified with an Ex0SAP-IT kit
(Applied Biosystems). HVS| (16,024-16,390) was
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Fig. 1. Administrative map of the Sakha Republic (Yakutia). The number of specimens collected isindicated for each corresponding

district (ulus).

sequenced with a DY Enamic ET terminator cycle
sequencing premix kit (Amersham Pharmacia Bio-
tech) in an ABI 377 DNA Sequencer. Nucleotide
sequence alignment and analysis employed the Wiskon-
sin software package.

Haplogroups were identified against the Cam-
bridge reference sequence[7, 8] and verified by RFLP
analysis of 13 restriction sites in the mtDNA coding
region.

Median networ ks were constructed from the data
on RFLPs and HV SI polymorphisms according to the
median-joining algorithm [9]. An advantage of this
method is that several equally possible phylogenetic
trees are simultaneously present in one scheme.

Genetic diversity of mtDNA types was obtained as

H = (1—in2)N(N—1),

where x; is the population frequency of a particular
mtDNA haplotype and N is the sample size [10].
MOLECULAR BIOLOGY  Vol. 37
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RESULTS AND DISCUSSION

Our sample included 191 Yakuts from various dis-
tricts (uluses) of the Sakha Republic (Fig. 1). Analysis
of the 367-bp HV SI (16,024-16,390) revealed 67 hap-
lotypes with 65 variable nucleotide positions (Table 1).

The mtDNA haplotypes were classified; the
assignment to a particular haplogroup was verified by
RFLP analysis of 13 polymorphic sites of the mtDNA
coding region and analysis of deletion of region V
located between the COII and tRNAL genes. The
MtDNA haplotypes of Yakuts proved to belong to
14 haplogroups. A median network of mtDNA haplo-
typesisshownin Fig. 2.

The vast majority (91.6%) of the Yakut mtDNA
haplotypes belonged to haplogroups specific for East
Eurasian ethnic groups. Asian mtDNA haplotypes
represented haplogroups A, B, C, D, F, G, M*, and
Y. Peculiar of Yakuts, a high frequency was observed
for mtDNA haplotypes representing Asian superclus-
ter M: intotal, mtDNA types bel onging to haplogroup
C, D, or G and nondifferentiated mtDNA types of hap-
logroup M (M*) accounted for 81% of all haplotypes.
The greatest diversity was characteristic of haplo-
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Table 1. Diversity of mtDNA HV S| haplotypesin Yakuts (n = 191)

Haplogroup RFLP site no. Hapl otype* n ﬂéegll?etr); (F;); I-}!?géﬂg%l/p
A Haell1663+ 1 223, 242, 290, 319 1 0.0052 0.0209
2 39, 189, 223, 290, 319, 356, 362 1 0.0052
3 179, 223, 290, 311, 319, 362 1 0.0052
4 179, 223, 260, 290, 311, 319, 362 1 0.0052
B 9-bp deletion 5 86, 136, 189, 217 1 0.0052 0.0052
C Alul 13262+ 6 129, 223, 235, 298, 327 1 0.0052 0.4398
7 129, 150, 223, 298, 327 2 0.0105
8 129, 223, 298, 327 6 0.0314
9 129, 223, 327 1 0.0052
10 148, 164, 223, 288, 298, 327 9 0.0471
11 148, 223, 288, 298, 327 2 0.0105
12 167, 171, 223, 298, 327, 344, 357 1 0.0052
13 171, 223, 256, 298, 327, 344, 357 1 0.0052
14 171, 223, 295, 298, 327, 344, 357 1 0.0052
15 171, 223, 298, 327, 344, 357 12 0.0628
16 189, 223, 298, 327 1 0.0052
17 223, 260.1A**, 294, 298, 327 1 0.0052
18 223, 260.1A**, 298, 327 3 0.0157
19 223, 298, 311, 327 8 0.0419
20 223, 298, 327 10 0.0524
21 223, 298, 327, 344, 357 1 0.0052
22 223, 291, 298, 327 1 0.0052
23 93, 129, 223, 298, 327 6 0.0314
24 93, 129, 223, 327 13 0.0681
25 93, 129, 223, 327, 335 1 0.0052
26 93, 214, 223, 261, 288, 298 1 0.0052
27 93, 223, 261, 288, 298 2 0.0105
D Alul5176- 28 129, 189, 223, 362 1 0.0052 0.3037
29 129, 223, 294, 362 1 0.0052
30 172, 189, 223, 266, 362 2 0.0105
31 180, 223, 294, 362 1 0.0052
32 223, 245, 362 2 0.0105
33 223, 291, 362 12 0.0628
34 223, 319, 320, 362 1 0.0052
35 223, 319, 362 4 0.0209
36 223, 362, 368 1 0.0052
37 42, 93, 214, 223, 362 1 0.0052
38 92, 129, 223, 271, 362 2 0.0105
39 92, 172, 189, 223, 266, 362 23 0.1204
40 92,172, 189, 223, 362 2 0.0105
41 92, 172, 189, 223, 266, 305, 362 1 0.0052
42 93, 192, 223, 232, 362 1 0.0052
43 93, 223, 232, 261, 290, 362 1 0.0052
44 93, 223, 232, 290, 362 1 0.0052
45 93, 223, 232, 362 1 0.0052
MOLECULAR BIOLOGY Vol. 37 No.4 2003
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Table 1. (Contd.)
Haplogroup RFLP site no. Haplotype n '{:ggh%%’gf l—]!?glqﬁgrﬁgp
F Hincll12406— 46 189, 2326A, 249, 304, 311 4 0.0209 0.0628
47 189, 2326A, 304, 311 1 0.0052
48 92iA, 291, 304 3 0.0157
49 172, 189, 232€A, 249, 304, 311 4 0.0209
G Hael 14830+ 50 223, 227, 278, 362 3 0.0157 0.0419
51 189, 223, 227, 234, 278, 362 2 0.0105
52 223,227, 274, 278, 362 2 0.0105
53 223, 227, 234, 278, 362 1 0.0052
H Alul 7025— 54 CRS 3 0.0157 0.0262
55 291 2 0.0105
HV1 Trull14766— 56 67, 260, 355 2 0.0105 0.0105
J Mval 13704— 57 69, 126 2 0.0105 0.0105
M Alul10397+ 58 145, 148, 188, 189, 223, 381 2 0.0105 0.0262
59 145, 148, 162, 188, 189, 223, 381 1 0.0052
60 93, 129, 223, 311 1 0.0052
61 145, 223, 295, 304 1 0.0052
T BamHI113366+ 62 126, 294, 296, 362 2 0.0105 0.0105
U Hinfl 12308+ 63 144, 189, 270 1 0.0052 0.0105
64 189, 356 1 0.0052
w Hael 118994~ 65 223,292 3 0.0157 0.0157
Y Mbol 7933+ 66 126, 231, 266, 342 1 0.0052 0.0157
67 126, 231, 266 2 0.0105

Notes: * Haplotypesare described as HV Sl nucleotides differing from those in the Cambridge reference sequence[7, 8]. Only the position
isindicated in the case of transition; transversions are fully described.

** Single-nucleotide insertion isindicated.

groups C and D, which comprised 22 (44%) and 18
(30%) haplotypes, respectively.

In addition to Mongoloid mtDNA haplotypes, the
Yakut gene pool included haplotypes of groupsH, HV 1,
J, T, U, and W, which are widespread in European and
Middle Eastern populations. In total, Caucasian mtDNA
hapl otypes accounted for 8.4% of all haplotypes.

For comparison, we used the published data on
genetic diversity and frequencies of Caucasian and
Mongoloid mtDNA haplotypes in Turkic ethnic
groups, Mongols, and North-East Asian populations
(Table 2). Generally, there is certainly a west-east
cline in frequencies of race-specific haplotypes. The
highest (89%) frequency of the Caucasian component
has been observed in the gene pools of Chuvash and
Tatars, indigenous populations of the Volga—Ural
region located at the boundary between Europe and
Asia[11]. The Mongoloid component increases up to
68% (in Kyrgyz) in Central Asian ethnic groups
(Kazakhs, Kyrgyz, Uighurs) [12]. Only Mongoloid
mtDNA haplotypes (frequency 100%) have been

MOLECULAR BIOLOGY  Vol. 37
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found in North-East Asian ethnic groups of Kam-
chatka (Koryaks, Itelmen) and the Chukotka Penin-
sula (Chukcha, Eskimo) [13, 14].

The gene pools of Turkic ethnic groups have ahigh
genetic diversity (H), which is maximal in Kazakhs
and Kyrgyz. Yakuts have the lowest genetic diversity
among the Turkic populations. Small populations of
Northeastern Asiahave even alower diversity, aschar-
acteristic of ethnic groups originating from a small
ancestral population and being to some extent isolated
for a prolonged period.

We analyzed the frequencies of individual mtDNA
haplogroups in Yakuts; in Turkic ethnic groups of the
Volga—Ural region, Central Asia, and the Altai—Sayan
Highlands; in Mongols; and in the indigenous popul a-
tions of Northeastern Asia (Table 3).

The highest (44%) frequency in the Yakut mito-
chondrial gene pool was observed for haplogroup C,
which is widespread in Asian ethnic groups and espe-
cialy in the indigenous populations of Siberia. Fre-
guency of this haplogroup is high in Evenks (84.3%)
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Fig. 2. Phylogenetic tree of the mtDNA haplotypes observed in Yakuts. Haplotypes are shown with circles, with the number of car-
riers indicated. Caucasian haplotypes are shown black. Here and in Fig. 3: Distinguishing nucleotide polymorphisms of HVSI or

RFL Ps of the coding region are indicated on the links.

[15], Tuvinians (48.9%) [16], Koryaks (36.1%) [13],
and Khakassians (35.2%) [17], and falls to 10% or
lower in Chukcha and Eskimo in the east, Kazakhs
and Uighursin the south, or Tatars and Chuvash in the
west. Haplogroup C occurs rarely or sporadically in
South Asian popul ations, which has been explained by
their recent migration from Central Asia[18].

Cluster D (30%) was the second most frequent
Asian haplogroup in Yakuts. Compared with haplo-
group C, it has much the same distribution through
Asian populations, being widespread in the indige-
nous populations of Siberia and in Central Asian eth-
nic groups. Haplogroup D accounts for more than
one-fourth of the mtDNA haplotypes observed in

MOLECULAR BIOLOGY  Vol. 37 No. 4 2003
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Table 2. Diversity of mtDNA haplotypes and frequencies of race-specific mtDNA haplogroups in the gene pools of Turkic

ethnic groups and North-East Asian indigenous popul ations

Population . Total HVS H | Gene pool com?onent, % -
haplotypes Caucasian Mongoloid Unidentified
Y akuts 191 67 0.964 8.4 91.6 0
Turkic ethnic groups
Chuvash 55 39 0.988 89.1 9.1 18
Tatars 174 91 0.976 89.1 10.3 0.6
Bashkirs 211 105 0.988 60.7 39.3 0
Uighurs[12] 55 46 0.993 345 54.5 109
Kazakhs[12] 55 45 0.990 40.0 56.4 3.6
Kyrgyz [12] 95 70 0.990 274 68.4 4.2
Altai-kizhi [17] 92 nd nd 239 67.4 8.7
Shorians [17] 42 nd nd 35.7 64.3 0
Khakassians [17] 54 nd nd 185 75.9 5.6
Soyots[17] 34 nd nd 59 88.2 5.9
Tuvinians[21] 36 nd nd 5.6 94.4 0
North-East Asian populations
Evens[4] 65 33 0.962 0 90.8 9.2
Koryaks[13] 147 41 0.945 0 100 0
Itelmen [13] 46 19 0.931 0 100 0
Chukcha[14] 65 19 0.883 0 100 0
Eskimo [14] 77 12 0.819 0 100 0
Mongolia
Mongols [19] | 103 83 | 0.990 | 13.6 86.4 0

Note: The number of HVSI haplotypes has not been determined (nd) in some cases, as mtDNA haplogroups have been established by

RFLP analysis without HV S| sequencing.

Mongols [19]. The highest (up to 50%) frequency of
this haplogroup has been reported for Soyots [17].
Interestingly, Yakuts proved to have a high (12%) fre-
guency of haplotype 16,092-16,172-16,189-16,223-
16,266-16,362, which belongs to subcluster D5a. This
frequency was far greater than that of any other
mMtDNA haplotype in our sample. Subcluster D5a is
specific for populations of North China and is
extremely rarein Central Asiaor Siberia[20].

Haplogroup A, which is common for virtually all
Siberian ethnic groups examined, occurred at a fre-
guency 2.1% in Yakuts. This haplogroup is the major
component of the mitochondrial gene pool in
Chukchaand Eskimo (68 and 77%, respectively) [14].

Haplogroup G contains two subclusters: G1, which
is characteristic of North-East Siberian populations
and occurs at the maximal frequency in Koryaks
(42%) and Itelmen (68%), and GZ2a, the highest
(8.8%) frequency of which has been detected in Cen-
tral Asia[20]. InYakuts, haplotypes of subcluster G2a
were found at arelatively low (4.2%) frequency.

MOLECULAR BIOLOGY  Vol. 37 No. 4 2003

Haplogroup F originates from South Asia and
occurs at a high frequency in Vietnamese (32%),
Malays (28%), Koreans (15%), and in Chinese popu-
lations [18]. Possibly, this haplogroup spread from
Southeasternto Central Asia. The HV SI motif 16,172-
16,304, which is characteristic of haplogroup F, has
been found in Mongols [19], Kazakhs, Kyrgyz, and
Uighurs[12].Yakuts (6.3%) also proved to possessthe
MtDNA haplotypes of this group. In the Yakut mito-
chondrial gene pool, haplogroup F is represented by
two subclusters F1b and F2a. The former (Fig. 2) is
most common in Central Asia, Mongolia, Korea, and
Japan [20]. Subcluster F2a lacks specificity to a par-
ticular geographic region and occurs at a low fre-
guency in numerous Asian popul ations.

South Asian haplogroup B, which issimilar in dis-
tribution to haplogroup F, occurred at an extremely
low (0.5%) frequency in Yakuts.

A low (1.6%) frequency was al so observed for hap-
logroup 'Y, which has recently been characterized [13]
and is thought to originate from the Far East.
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Tlab_le 3. Haplogroup frequency distribution in the gene pools of Turkic ethnic groups and North-East Asian indigenous pop-
ulations
Hapl ogroup frequency, %
Population n
A B C D G F M* J T u H |Others
Y akuts 191 2.1 05 | 440 | 304 4.2 6.3 26 11 | 11 11 26 4.0
Turkic ethnic groups
Chuvash 55 18 0 18 36 0 0 18 55 | 37 | 364 | 255 | 19.9
Tatars 174 2.3 0 17 29 12 0 2.3 81| 81 | 247 | 316 | 17.1
Bashkirs 211 4.3 0 12.8 81 4.7 6.2 1.0 33| 52 | 275 | 142 | 127
Uighurs [12] 5 | 73| 73| 18 |164 | O 73| 73] 0 18 | 164 | 200 | 144
Kazakhs[12] 52 9.6 5.8 7.7 | 19.2 5.8 1.9 5.8 0 7.7 57 | 154 | 154
Kyrgyz [12] 92 33 6.5 | 141 | 19.6 7.6 33 6.5 54 | 33 33 | 185 8.6
Altai-kizhi [17] 92 33 33 | 304 9.8 4.4 54 9.8 54 0 54 54 | 174
Shorians[17] 42 0 24 7.1 9.5 0 43.0 24 | 119 | O 0 214 2.3
Khakassians [17] 54 3.7 56 | 35.2 9.3 0 220 0 19 | 19 | 111 3.7 5.6
Soyots[17] 34 8.8 29 | 176 | 50.0 0 0 0 0 0 59 0 14.8
Tuvinians [21] 36 56 | 140 | 36.1 | 16.7 5.6 8.3 0 0 0 28 28 8.1
Tuvinians[16] 458 31 3.7 | 489 9.9 nd nd nd nd nd nd nd nd
North-East Asian populations
Koryaks[13] 155 5.2 0 36.1 1.3 | 419 0 0 0 0 0 0 155
Itelmen [13] 47 6.4 0 14.9 0 68.1 0 0 0 0 0 0 10.6
Chukcha[14] 66 | 68.2 0 106 | 121 9.1 0 0 0 0 0 0 0
Eskimo [14] 79 | 772 0 25 | 20.3 0 0 0 0 0 0 0 0
Evenks[15] 51 39 0 84.3 9.8 0 2.0 0 0 0 0 0 0
Evens [4] 65 4.6 0 26.2 | 154 0 15 0 0 0 0 0 52.3
Mongolia
Mongols [19] | 103 | 39 | 9.7 | 14.6 | 30.1 | 29 | 5.8 | 11.7 | 0 | 1.0 | 39 | 7.8 | 8.6

Note: Cases when a haplogroup has not been determined (nd) are indicated. Shaded are populations with mtDNA hapl otypes established
by a set of HV SI mutations without performing RFLP analysis.

A relatively broad spectrum of Caucasian haplo-
groups (H, HV1, J, T, U, W) was found in Yakuts. Yet
these haplogroups each occurred at alow (1-2.6%) fre-
guency, which was maximal in the case of cluster H.

Thus, the mitochondrial gene pool of Yakuts is
diverse and has a highly specific haplogroup spec-
trum. Its peculiar feature is a great prevalence of hap-
logroups C and D (total frequency 74%). In mtDNA
haplotype frequencies, Yakuts strikingly differ from
the Turkic populations of the Volga—Ura region,
Mongols, and the indigenous popul ations of Chukotka
and Kamchatka. In high frequency of haplogroup C,
Yakuts are similar to Evens and Tuvinians; yet addi-
tional data on HV SI polymorphism are necessary for
elucidating their phylogenetic relationships. The
MtDNA haplotypes characteristic of the populations
living to the south of Yakuts testify to the southern
contribution to the Yakut gene pool.

To assess the genetic relationships of Yakuts with
Mongols and ethnic groups of Central Asia, we used
phylogenetic analysis of their mtDNA haplotypes. A
phylogenetic tree of mtDNA types of Yakuts, Mon-
gols, and the pooled Central Asian population (Kaza-
khs, Kyrgyz, and Uighurs) is shown in Fig. 3a
Branches of the tree grow away from atrunk common
for various Asian populations. Of all mtDNA haplo-
groupsfound inYakuts, those occurring at afrequency
lessthan 2% are not indicated in Fig. 3. Haplogroup C
includes seven subclusters, which diverged from the
major HVSlI motif 16,223-16,298-16,327 as addi-
tional mutations accumulated in the course of evolu-
tion. Two of the subclusters proved to be specific for
Yakuts. Of these, one has insertion of A in position
16,260 and the other, transition in position 16,291.
The other subclusters of haplogroup C are common
for Yakuts, Mongols, and Central Asian ethnic groups.
In haplogroup D, most mtDNA haplotypes observed
inYakuts cluster with those characteristic of Mongols

MOLECULAR BIOLOGY  Vol. 37
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Table4. Common mtDNA haplotypesin Y akuts, Central Asian populations, Mongols, and Paleoasian ethnic groups

) 213258 g
st AP A A R
aroup | " Haplotype 3 g e &Y 2 X £ > =
> || € |32 ] = o il > 2
191 82 92 100 103 65 77 147 46
A 1 |223, 242, 290, 319 1 4
B 2 |86, 136, 189, 217 1 2
C 3 129, 150, 223, 298, 327 2
4 129, 223, 298, 327 6 1 1 1 1
5 1148, 164, 223, 288, 298, 327 9 1
6 |148, 223, 288, 298, 327 2 2
7 1167, 171, 223, 298, 327, 344, 357 1 1
8 171, 223, 298, 327, 344, 357 12 1 1
9 (189, 223, 298, 327 1
10 | 223, 298, 311, 327 8 1
11 | 223, 298, 327 10 1 1 1 6
12 | 223, 291, 298, 327 1
13 |93, 129, 223, 298, 327 6 2 1
D 14 | 223, 245, 362 2 1
15 | 223, 319, 362 4 1
16 | 223, 362, 368 1 2
17 {92, 172, 189, 223, 266, 362 23 1
18 |93, 223, 232, 290, 362 1 4
F 19 [189, 232A, 249, 304, 311 4 2 1 3
20 | 172, 189, 232A, 249, 304, 311 4 1
G 21 | 223, 227, 278, 362 3 2 1
22 | 223, 227, 234, 278, 362 1 1
H 23 |CRS 3 4 5 3 1
24 | 223, 292 3 1 3
Y 25 | 126, 231, 266 2 1

and the pooled Central Asian sample. The only excep-
tion is a branch with nucleotide substitution in posi-
tion 16,294. Similar results were obtained with other
haplogroups, which are represented by a few haplo-
types in the Yakut mitochondrial gene pool. This
structure of the tree suggests a common genetic sub-
strate, which was formed before the ethnic groups
separated. Another evidence for this assumption is
that the ethnic groups share many mtDNA haplotypes
(Table 4). Of the 67 mtDNA haplotypes observed in
Yakuts, 16 are present in the mitochondrial gene pool
of the Central Asian population; their total frequency
in Yakuts is 37.7%. Mongols and Yakuts share
11 mtDNA haplotypes, thetotal frequency of whichis
37.7% in the latter. In total, 55.5% (21) of the Yakut
mtDNA haplotypes have been found in the gene pools
of the Central Asian and Mongol populations, which

agrees with the hypothesis of the southern origin of
Yakuts.

Comparison of the mitochondrial gene pool for
Yakuts and modern Palepasian ethnic groups
(Chukcha, Itelmen, Koryaks) revealed three (8.9%)
haplotypes common for Yakuts and Koryaks. None of
the Chukchaor Itelmen mtDNA haplotypes was found
inYakuts. On a phylogenetic tree, Paleoasian mtDNA
haplotype cluster separately to form Paleoasian-spe-
cific branches (Fig. 3b). The branches developed and
diverged inisolation, having virtually no overlap with
the mtDNA haplotypes of Yakuts, Mongols, or Central
Asian populations. Thus, our results are contradictory
to the hypothesis of a substantial Paleoasian contribu-
tion to the modern Yakut gene pool. To clarify this
issue, it is necessary to analyze the mtDNA gene pool
in Yukaghirs.
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