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Introduction. Obesity is one of the 
key public health problems of the 21st 
century, associated with an increased 
risk of cardiovascular diseases, type 2 
diabetes, metabolic syndrome, and other 
chronic conditions [25]. Despite the fact 
that obesity is caused by the interaction 
of genetic, environmental, and behavioral 
factors, the role of genetic polymorphism 
in regulating metabolism and fat accumu-
lation attracts special attention.

Numerous studies have attempted to 
understand the genetic basis of human 
adaptation to various environmental con-
ditions and diets, and with the develop-
ment of molecular genetic technologies, 
an understanding of the contribution of 
genetic variability to nutritional needs 
among various human subpopulations 
has emerged [20].

The nutritional history of the Yakut 
population provides an excellent oppor-
tunity to study the effect caused by the in-
teraction between genes and food, which 
could exert selective pressure on certain 
SNPs associated with metabolism. Until 
the middle of the 17th century, agriculture 
was not practiced in Yakutia, respectively, 
the main food was animal and vegetable 
products. The beginning of grain farming 
in Yakutia dates back to 1652, when 6 
exiled peasants took up farming [1], and 
potatoes were first imported in 1776 [3]. 
It has been established that under the 
influence of low temperatures in plants 

growing in Yakutia, the content of polyun-
saturated fatty acids (PUFA) increases, 
among which 18:3n-3, 16:0 and 18:2n-6 
dominate [18]. This, in turn, plays an im-
portant role in regulating the resistance of 
herbivores to prolonged low-temperature 
stress and the high content of 18:3n-3 in 
their meat, liver, and fat [10, 21].

Also, a distinctive feature of the Ya-
kuts was the lack of a diet, they mostly 
ate once or twice a day, compensating for 
the large intake of it in the morning and 
evening hours. Animal and vegetable 
products were consumed in significant 
quantities in their natural raw form, which 
made it possible to preserve its nutritional 
properties [5].

According to physiological and bio-
chemical studies, the entire indigenous 
population of Northeast Asia differs from 
the more southern Siberian peoples in a 
special "polar" type of metabolism, which 
was formed on the basis of a lipid-protein 
diet and is characterized by an increased 
role of lipids as an energy source [2].

In recent years, with changes in the 
eating habits of the population of Yakutia, 
the number of people with obesity and 
other metabolic diseases, such as type 2 
diabetes mellitus (T2DM), non-alcoholic 
fatty liver disease (NAFLD), etc. has in-
creased.

With the help of Human Genome As-
sociation Studies (GWAS), researchers 
from various parts of the world have cur-

BOCHUROV Alexey Alekseevich – junior 
researcher of the Laboratory of Hereditary 
Pathology, Department of Molecular Genet-
ics, Federal State Budgetary Scientific Insti-
tution "Yakut Scientific Center for Complex 
Medical Problems", ORCID 0009-0008-5414-
4102, e-mail: binbaher@mail.ru; PAVLOVA 
Nadezhda Ivanovna – PhD in Biology, lead-
ing researcher, head of the Laboratory of He-
reditary Pathology, Department of Molecular 
Genetics, Federal State Budgetary Scientific 
Institution "Yakut Scientific Center for Com-
plex Medical Problems", ORCID 0000-0001-
7862-1876, e-mail: solnishko_84@inbox.
ru; KRYLOV Alexey Vasilievich – junior 
researcher of the Laboratory of Hereditary 
Pathology, Department of Molecular Genet-
ics, Federal State Budgetary Scientific Insti-
tution "Yakut Scientific Center for Complex 
Medical Problems", ORCID 0009-0005-5977-
5518, e-mail: alexkrulovwork@gmail.com; 
KONONOVA Sardana Kononovna – PhD 
in Biology, chief researcher – head of the 
Department of Molecular Genetics, Federal 
State Budgetary Scientific Institution "Yakut 
Scientific Center for Complex Medical Prob-
lems", ORCID 0000-0002-2143-0021, e-mail: 
konsard@rambler.ru; EFREMOVA Svetlana 
Dmitrievna – junior researcher, Department 
of Epidemiology of Chronic Noncommunica-
ble Diseases, Federal State Budgetary Sci-
entific Institution "Yakutsk Scientific Center 
for Complex Medical Problems", ORCID: 
0000-0002-5225-5940, e-mail: esd64@mail.
ru,  +79241715880; SOFRONOVA Sargyla-
na Ivanovna – PhD, head of the Scientific, 
Organizational, and Information-Publishing 
Department, Federal State Budgetary Sci-
entific Institution "Yakut Scientific Center for 
Complex Medical Problems", ORCID: 0000-
0003-0010-9850, e-mail: sara2208@mail.
ru; Kurtanov Khariton Alekseevich – lead 
expert of the Research Biotechnology Labo-
ratory of the Scientific and Technological De-
velopment Department, State Autonomous 
Institution of the Republic of Sakha (Yakutia) 
"Technopark "Yakutia"", ORCID: 0000-0002-
2841-0357, e-mail: hariton_kurtanov@mail.
ru; ROMANOVA Anna Nikolaevna – MD, 
Director of the Federal State Budgetary Sci-
entific Institution "Yakut Scientific Center for 
Complex Medical Problems", ORCID: 0000-
0002-4817-5315, ranik@mail.ru

A.A. Bochurov, N.I. Pavlova, A.V. Krylov, S.K. Kononova,
S.D. Efremova, S.I. Sofronova, Kh.A. Kurtanov, A.N. Romanova

COMPARISON OF VARIANTS OF LEPR, 
FADS1, FADS2 AND FABP2 GENES
IN THE POPULATION OF THE REPUBLIC
OF SAKHA (YAKUTIA)

This study is devoted to studying the frequencies of gene variants (LEPR, FADS1, FADS2, 
FABP2) in Yakuts, Russians, and Evenks, as well as their relationship to body mass index (BMI). 
The study included 776 volunteers from the Republic of Sakha (Yakutia): There are 211 Rus-
sians, 140 Evenks and 425 Yakuts. The participants had no chronic diseases. Based on body 
mass index (BMI), participants were divided into three groups: normal BMI (18.5–24.9 kg/m2), 
pre-obese (25-29.9 kg/m2) and obese (≥30 kg/m2). The study of variants rs174537 of the en-
hancer genes FADS1, FADS2, rs1137101 of the LEPR gene and rs1799883 of the FABP2 gene 
in populations of Russians (n=211), Evenks (n=140) and Yakuts (n=425) revealed significant 
population-specific differences.

Keywords: obesity, nutrition, Yakuts, Russians, Evenks, BMI, LEPR, FADS1, FADS2, FABP2

For citation: Bochurov A.A., Pavlova N.I., Krylov A.V., Kononova S.K., Efremova S.D., Sof-
ronova S.I., Kurtanov Kh.A., Romanova A.N. Comparison of variants of LEPR, FADS1, FADS2 
and FABP2 genes in the population of the Republic of Sakha (Yakutia) Yakut Medical Journal. 
2025; 92(4): 43-47. https://doi.org/10.25789/YMJ.2025.92.09



YAKUT MEDICAL JOURNAL
44

rently identified a huge number of single 
nucleotide polymorphisms (SNPs) asso-
ciated with obesity, some of which were 
not previously known to be associated 
with obesity. However, of all the identi-
fied SNPs for most ethnic groups, only a 
small percentage are significantly asso-
ciated with obesity or body mass index 
(BMI).

The leptin receptor gene (LEPR), one 
of the widely studied candidate genes for 
increased BMI, is on the biological path-
way to obesity (leptin-insulin pathway). 
Leptin is produced in adipose tissue in 
proportion to its mass, and is also pro-
duced in other organs. It is known that 
leptin has a multifaceted effect, including 
the regulation of several neuropeptides 
involved in appetite control and thermo-
genesis [8].

Polymorphisms in genes related to 
lipid metabolism, such as FADS (Fatty 
Acid Desaturase), play a key role in mod-
ulating polyunsaturated fatty acid (PUFA) 
levels, which affect energy balance and 
the risk of obesity [14].

The FABP2 gene encodes Fatty Acid 
Binding Protein 2, which is involved in 
lipid absorption and transport in entero-
cytes. The rs1799883 polymorphism 
(G>A substitution), which causes the 
amino acid substitution Ala54Thr in this 
protein, is associated with changes in lip-
id and carbohydrate metabolism – carri-
ers of the Thr allele have higher triglycer-
ide levels and a tendency to insulin resis-
tance [19]. The associations of Ala54Thr 
with obesity, type 2 diabetes mellitus, and 
metabolic syndrome have been repeat-
edly described in different populations 
[11, 13]

The purpose of this study is to com-
pare the gene variants (LEPR, FADS1, 
FADS2, and FABP2) involved in lipid me-
tabolism and their relationship to BMI in 
Yakuts, Russians, and Evenks.

Materials and research methods.
The criteria for inclusion in the study 
sample were age 18 and over and written 
informed consent to the study. Criteria for 
non-inclusion: 

• Presence of decompensated chronic 
pathology;

• Serious or uncontrollable physical or 
mental illnesses;

• Taking medications for the treatment 
of obesity in the postoperative period.

• The onset of pregnancy;
• The patient's refusal to continue par-

ticipating in the study.
The study included 776 volunteers 

from the Republic of Sakha (Yakutia): 
There are 211 Russians, 140 Evenks 
and 425 Yakuts. The average age was 
47.4±0.99 years for Russians, 50.7±1.65 

years for Evenks, and 48.1±0.58 years 
for Yakuts. Bioassays and questionnaires 
of volunteers, including anthropometric 
indicators, were selected from various 
regions of the republic during field expe-
ditions and business trips with doctors 
and laboratory technicians. DNA of the 
volunteers is included in the bioresource 
collection of the Yakut Scientific Center 
for Complex Medical Problems (YANC 
KMP) UNU "Genome of Yakutia" (reg. 
no.USU_507512). The desk work was 
carried out in the laboratory of Hereditary 
pathology of the Department of Molecu-
lar Genetics of the YANGTS KMP. The 
study was approved by the local biomed-
ical ethics committee, and all participants 
provided written informed consent.

The sample was divided into three eth-
nic groups, followed by body mass index 
(BMI) categories, according to the criteria 
of the World Health Organization (WHO): 
normal BMI (18.5–24.9 kg/m2), pre-obe-
sity (25-29.9 kg/m2) and obesity (≥30 kg/
m2). SNP genotyping was performed us-
ing classical polymerase chain reaction 
(PCR) and restriction fragment length 
polymorphism (RDF). The conditions for 
amplification of the gene region contain-
ing polymorphic variants, indicating the 
sequence of oligonucleotide primers, the 
restrictase used, and the length of the 
extraction fragments, were described in 
early works [4, 16].

Statistical analysis: Statistical data 
processing was carried out using Micro-

Table 1

Table 2

Percentage of BMI categories of ethnic groups

Russians Yakuts Evenks
Normal 30.3 35.3 32.9
Pre-obesity 32.2 22.8 30.0
Obesity 37.4 41.9 37.1

Frequencies of genotypes and alleles in Russians, Yakuts and the Evenks

Population Frequency
of genotypes (%)

Frequency
of alleles (%) Chi-square p

rs174537 FADS1, FADS2 TT GT GG T G
Russians 21.8 44.1 34.1 43.8 56.2

108.79 0.00
Evenki 70.7 25.7 3.6 83.6 16.4
Russians 21.8 44.1 34.1 43.8 56.2

122.08 0.00
Yakuts 57.4 36.0 6.6 75.4 24.6
Evenki 70.7 25.7 3.6 83.6 16.4

7.56 0.01
Yakuts 57.4 36.0 6.6 75.4 24.6
rs1137101 LEPR AA AG GG А G Chi-square p
Russians 21.3 49.8 28.9 46.2 53.8

44.98 0.00
Evenki 6.4 29.3 64.3 21.1 78.9
Russians 21.3 49.8 28.9 46.2 53.8

109.24 0.00
Yakuts 4.0 28.5 67.5 18.2 81.8
Evenki 6.4 29.3 64.3 21.1 78.9

0.93 0.34
Yakuts 4.0 28.5 67.5 18.2 81.8
rs1799883 FABP2 CC CT TT С Т Chi-square p
Russians 43.1 40.3 16.6 63.3 36.7

0.63 0.43
Evenki 39.3 41.4 19.3 60.0 40.0
Russians 43.1 40.3 16.6 63.3 36.7

49.08 0.00
Yakuts 24.5 35.5 40.0 42.2 57.8
Evenki 39.3 41.4 19.3 60.0 40.0

26.00 0.00
Yakuts 24.5 35.5 40.0 42.2 57.8

Note: p – significance with the Yates correction for alleles.
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soft Excel 2010 software. The compari-
son of allele and genotype frequencies 
between populations was performed us-
ing the χ2-Yates-corrected test. When 
analyzing the conjugation of the frequen-
cy of the unfavorable allele with obesi-
ty, a four-field conjugation table and the 
Yates-adjusted square criterion were 
used. To assess the significance of the 
odds ratio, the boundaries of the 95% 
confidence interval (95% CI) were calcu-
lated. The results were considered signif-
icant at p<0.05.

Results and discussion. In all ethnic 
groups, there is a predominance of obese 
people, the percentage of BMI categories 
among Russians and Evenks did not dif-
fer significantly from each other, unlike 
the Yakuts, where obese people are most 
common and least obese. (Table 1).

The distribution of genotypes for each 
SNP (rs174537, rs1137101, rs1799883) 
did not deviate from the Hardy-Weinberg 
equilibrium (p>0.05), except for the Yakut 
group in variant rs1799883 of the FABP2 
gene (chi2-31.41; p=0.00), which is prob-
ably due to the large predominance of 
carriers of the T allele.

Russian Russians (n=211), Evenks 
(n=140), and Yakuts (n=425) revealed 
statistically significant differences in the 
variants rs174537 of the enhancer genes 
FADS1, FADS2, rs1137101 of the LEPR 
gene and rs1799883 of the FABP2 gene 
(Table 2) (Table 2). The frequencies of 
genotypes and alleles in Russians, Ya-
kuts, and Evenks (n=140) revealed sta-
tistically significant differences (Table 2).

According to the rs174537 polymor-
phism of the FADS1 and FADS2 gene en-
hancer, the highest frequency of the an-
cestral T allele was recorded in the Evenk 
population – 84%, followed by the Yakuts 
– 75%, while the Russian T allele is less 
common (44%). The Evenks have the TT 
genotype (71% of the sample), and the 
Yakuts have a similar high proportion of 
TT (57%), while the Russians have the 
GT and GG genotypes (only 22% have 
the TT genotype).

The LEPR (Gln223Arg) gene shows a 
similar pattern: the “unfavorable” Arg al-
lele (G) dominates in Yakuts (82%) and 
Evenks (79%) compared with 54% in 
Russians. Russian Russians have only 
29% of the GG genotype, while 21% of 
Russians have the protective AA (Gln/
Gln) genotype, and homozygotes for Arg 
(GG) make up two–thirds of the sample 
of Yakuts (67.5%) and Evenks (64%). 
Russian Russians and Yakuts (p<0.001) 
and Evenks and Russians (p<0.001) dif-
fer significantly in the frequencies of the 
Arg allele, while Yakuts and Evenks do 
not differ (p=0.34).

FABP2 also significantly outweighs the 
unfavorable Thr54 allele in Yakuts (58% 
versus 40% in Evenks and 37% in Rus-
sians). The Thr/Thr genotype is found in 
40% of Yakuts – more than twice as often 
as in Russians (17%) and Evenks (19%). 
Differences in the frequencies of the Thr 
allele between the Yakuts and both other 
groups are significant (p<0.001), where-
as the Evenks and Russians have no sig-
nificant difference in this variant (p=0.43).

Comparison of the frequencies of mi-
nor alleles (MAF) of genes of the stud-
ied ethnic groups with other populations 
of the world, according to the database 
"1000 Genomes Project Phase 3" [25, 
26, 27] revealed the following: 

−	 FADS1, FADS2 (rs174537) 
MAF (T) in Russians 0.44 is similar to 
populations CLM 0.43 (Colombians in 
Medellin) and FIN 0.46 (Finns in Finland), 
Evenks 0.84 and Yakuts 0.75 are similar 
to populations CDX 0.78 (Chinese of the 
Dai population in Xishuangbanna) and 
KHV 0.82 (Kinh in Ho Chi Minh City);

−	 LEPR (rs1137101) MAF (G) in 
Russians is 0.54 similar to populations of 
ACB 0.56 (Afro-Caribbean origin in Bar-
bados), PEL 0.50 (Peruvians in Lima), 
SAS 0.50 (South Asian populations), 
Evenks 0.79 and Yakuts 0.82 closer to 
populations of EAS 0.87 (East Asian pop-
ulations);

−	 FABP2 (rs1799883) MAF (T) in 
Russians 0.37 is similar to populations 
FIN 0.33 (Finns in Finland), BEB 0.33 
(Bengalis in Bangladesh), GIH 0.39 (Gu-
jarati Indians) and CHB 0.32 (Han Chi-
nese in Beijing), Evenks 0.40 are similar 
to GIH 0.39 (Gujarati Indians), Yakuts 
0.58 showed no similar frequencies with 
any of the populations.

The discrepancy and convergence of 
statistical indicators of genotype and al-
lele frequencies between ethnic groups 
may reflect an adaptive strategy to food 
scarcity or extreme conditions, also with 
traditional nutrition.

The calculation of the odds ratio 
showed a reliable association of the 
rs174537 polymorphism of the FADS1 
and FADS2 gene enhancer with BMI 
only in the sample of Russians. Thus, 
in Russians, the T allele was associat-
ed with pre–obesity (OR=1.99, 95% CI: 
1.21–3.27, p=0.01), obesity (OR=1.89, 
95% CI: 1.17-3.08, p=0.01) and pre-obe-
sity + obesity (OR=1.94, 95% CI: 1.26-
2.99, p=0.00) compared to the norm, 
which is confirmed by multidimensional 
logistic regression taking into account the 
population. A significant association of 
rs1799883 polymorphism was also found 
in the Russian sample (OR=0.536, 95% 
CI: 0.332–0.867, p=0.02) (Table 3).

In the samples of Evenks and Yakuts, 
there was no significant association of 
BMI with any of the polymorphisms stud-
ied. Some researchers also do not find as-
sociations of the rs174537 polymorphism 
of the FADS1 and FADS2 gene enhancer 
with BMI Wang C et al. (2021) [23]. Stud-
ies of the rs1799883 associations of the 
FABP2 gene by Raisa Sipiläinen et al. 
(1997), Han TK et al. (2019) and Albala 
C et al. (2004) also disagree [7, 13, 21]. A 
similar pattern is observed for the LEPR 
(Gln223Arg) gene, the results of other 
researchers differ from Boumaiza I et al. 
(2012), Becer E et al. (2013), Illangase-
kera, Y.A. et al. (2020), Thi Tuyet Le et al. 
(2025), Tkhakushinov R.A. et al. (2020) 
[6, 9, 10, 12, 22] The lack of statistically 
significant associations between differ-
ent BMI categories with polymorphisms 
within each ethnic group may be due to 
heterogeneity and low variability. Howev-
er, the results remain contradictory and 
require further study.

Conclusion. The study revealed sta-
tistically significant differences in the 
frequencies of alleles between ethnic 
groups of Russians, Yakuts and Evenks 
for all three polymorphisms (rs174537, 
rs1137101, rs1799883), however, the 
frequencies in the LEPR gene variant 
(rs174537) did not differ statistically 
between the Yakut and Evenk groups, 
similar is observed in the FABP2 gene 
variant (rs1799883), where the group al-
ready Russians did not differ statistically 
from the group of Evenks. The high fre-
quency of the ancestral T allele (FADS1, 
FADS2 rs174537) in Evenks and Yakuts 
may indicate its role in adapting to a diet 
high in PUFA (meat and fish). The high 
prevalence of the "unfavorable" G allele 
(LEPR rs1137101) may reflect an adap-
tive strategy to food scarcity or extreme 
conditions. FABP2 (rs1799883) is asso-
ciated with the metabolism of fatty acids, 
which could be important for energy stor-
age during periods of abundance of food. 

The relationship between the studied 
polymorphisms and BMI categories in 
three groups was established only in the 
Russian group in the variant of the FADS1 
and FADS2 genes (rs174537), the other 
two groups (Yakuts and Evenks) showed 
no associations. Further research is 
needed on a larger sample, taking into 
account biochemical parameters, as well 
as the use of additional other approaches.

The authors declare that there is no 
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