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Abstract — The objective of the present study was to
investigate the polymorphism of metabolism genes in indigenous
populations of Siberia. To this end, we have studied the ethnic
features of allele frequency distribution for polymorphic
variants in gene TCF7L2 G103894T (rs12255372) and C53341T
(rs7903146) in the samples taken from Buryats, and Russians of
Eastern Siberia, and compared it with data on world
populations. Samples of Eastern (N = 132) and Western (N =
278) Buryats, Russians (N = 122) and persons of mixed Buryat-
Russian origin (N = 56) were genotyped by real-time PCR using
competitive TagqMan- probes. Compared to the Russians, the
Buryats showed a statistically significantly lower incidence of
the TCF7L2 103894T and TCF7L2 53341T alleles associated
with metabolic diseases and Type 2 diabetes mellitus (T2DM).
Buryats are intermediate between Caucasian and East Asian
populations. This agrees with the lower susceptibility of Buryats
to metabolic disorders compared to the Caucasian population
described in the literature. Intermediate frequencies alleles in
the group of mixed origin may indicate a higher risk of the
associated metabolic disorders in the descendants of mixed
marriages compared to the Buryats.
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Motivation and Aim

For centuries indigenous peoples of Siberia have been
adapting to severe climatic and geographical conditions and
predominantly protein-lipid diet, and are now characterized by
a distinct type of metabolism with increased protein-lipid and
minimized carbohydrate exchange [1]. As the ongoing
urbanization impacts the indigenous population, their living
and economic conditions change, and the so-called
‘civilization diseases’ related to metabolic disorders
increasingly strike the Siberian peoples [2]. Investigation of
gene polymorphism in the metabolic profile of indigenous
Siberian populations is critical for understanding the
molecular-genetic foundations of adaptive potential they
developed by adapting to specific climatic and geographical
conditions and via certain nutritional habits, and for
identifying genetic reserves of ethnic groups in a rapidly
changing world [3,4]. Prior studies indicated that some of the
variants of the transcription factor 7-like 2 (TCF7L2) gene
such as 7$/2255372 and rs7903146 are associated with
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cardiovascular and other metabolic diseases and Type 2
diabetes mellitus (T2DM) in various populations and ethnic
groups [6-7]. The purpose of this study was to determine the
frequencies of TCF7L2 G103894T (rs12255372) and TCF7L2
C53341T (rs7903146) polymorphisms in healthy Buryats,
Russians and descendants of mixed marriages (Metis).

Methods and Algorithms

Persons of Buryat nationality having no ancestors with
foreign ethnic backgrounds and living in Alkhanay and
Orlovsky settlements of the Agin-Buryat Autonomous
District in Zabaykalsky Krai were included in the Eastern
Buryat group (N=132). Ethnic Buryats living in the
settlements of the Ekhirit-Bulagatsky District of the Ust-
Ordyn Buryat Autonomous District in the Irkutsk Region
(N=278) were included in the western sample. First- and
second-generation descendants from mixed Russian-Buryat
marriages were included in the metis sample (N=56). Russians
from Eastern Siberia, whose ancestors lived in the settlements
of Zabaykalsky Krai and the Irkutsk Region for several
generations, were included in the fourth sample (N=122).

Genotyping was performed using real-time PCR with
competitive TagMan allele-specific probes. Population allele
frequencies of polymorphic variants were determined based
on the observed genotype frequencies. The match between the
empirically observed genotype frequency distribution and the
expected theoretical distribution in Hardy-Weinberg
equilibrium was examined using y2 Pearson test (the
equilibrium holds at p>0.05). Significance of differences in
allele frequencies between the studied samples was
determined using y2 test with Yates’s correction for
continuity; the results were considered statistically significant
at p<0,05.

Results and discussion

Genotype distribution for polymorphic loci of the TCF7L2
G103894T (rs12255372) and TCF7L2 C53341T (rs7903146)
and allele frequencies in samples of Buryats, their metis,
Teleuts, and Russians from Eastern Siberia is presented in
Table 1. Genotype distribution matched the Hardy-Weinberg
equilibrium for both polymorphic loci.



TABLE II. GENOTYPE DISTRIBUTION FOR TCF7L2 G103894T
(RS12255372) AND TCF7L2 C53341T (RS7903146) AND ALLELE
FREQUENCIES IN SAMPLES OF BURYAT, THEIR METIS AND RUSSIANS FROM
EASTERN SIBERIA

Population Easter | Wester | Meti | Russian
n n s s
Buryat | Buryats
s
G103894 | Genotyp G/
T e count G 116 251 45 73
G/T 15 24 8 40
/T 0 3 2 7
N, ppl 131 278 55 120
P (H-W) 0,65
0,905 0,668 4 0,628
103894T
frequency, % 5,7 5,4 10,9 22,5
C53341T | Genotyp | C/C 119 225 49 70
e count T 13 49 7 44
/T 0 2 0 8
N, ppl 132 276 56 122
P (H-W) 0,92
0,925 0,932 6 0,449
53341T
frequency, % 49 9,6 6,3 24,6

N is the sample size, P (H-W) is the probability of deviation from the Hardy-Weinberg equilibrium,
metis are the descendants of mixed Russian-Buryat marriages

The TCF7L2 103894T and TCF7L2 53341T alleles
associated with metabolic diseases and T2DM [5-7] are
widely spread in Caucasian populations - at 20%-40% [8]. The
incidence of these alleles is much lower in East Asian, i.e.
Chinese, Japanese, and Vietnamese, populations at 1%-3%.

The frequencies of the TCF7L2 103894T and TCF7L2
53341T alleles in the Russian samples corresponds to the
frequency range found in FEuropean populations [8].
Frequencies of both alleles in samples of Eastern and Western
Buryats were statistically significantly lower than in samples
of Russians from Eastern Siberia and Caucasian groups
described in the literature [8]. On the other hand, frequencies
of the TCF7L2 103894T variant in both Buryats samples
significantly increased if compared to a number of East Asian
groups. Also significant differences in the incidence of the
TCF7L2 5334I1T allele were found between Western Buryats
and the East Asian sample. It was shown earlier for other gene
frequencies that indigenous Siberian populations were
intermediate between Caucasians and East Asians [9].

There are literature data showing a reduced risk of
metabolic disorders in Buryats [10, 11]. Adaptation to the
hypercontinental climate of the Siberian region, livestock-
based economy, and high-calorie diet with high protein and
fat contents appears to have affected the frequencies of
polymorphic variants of metabolic genes in this indigenous
Siberian ethnic group. Lower prevalence of lipid and
carbohydrate metabolism disorders in Buryats matches
decreased incidence of TCF7L2 1038947 and TCF7L2
53341T in the population.

Conclusion

Compared to the Russians, the Buryats showed a
statistically significantly lower incidence of the TCF7L2
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103894T and TCF7L2 53341T alleles associated with
metabolism-associated diseases and T2DM. This agrees with
the lower susceptibility of Buryats to metabolic disorders
compared to the Caucasian population described in the
literature. Intermediate frequencies of alleles in the metis
group may indicate a higher risk of the associated metabolic
disorders in the descendants of mixed marriages compared to
the Buryats.
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