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IPI'BY Dnookpuronoeuveckuii Hayunwiii yenmp Munzopasa Poccuu, Mockea
2I'BOY BIIO CesepHbiii 2ocydapcmeeHHblil MEOUYUHCKULL yHUgepcumem, Apxaneenvck
SOIAOY BO Ilepeviit MTMY um. H.M. Ceuenosa Musdpasa Poccuu (Ceuenosckuii Yuusepcumem), Mockea
Henuybt — camooutickuii Hapoo, 8 AHMPONOAOCUMECKOM NAAHE OMHOCUMCA K YPAAbCKOL KOHMAKMHOU MAAoi pace, 045 npeo-
cmasumeneti KOMoPOI C8OUCMBEHHO COYEMAHIUe AHMPONOAOSUMECKUX NPUSHAK 08, NPUCYIUX KAK e6pOneoudam, max u MoH-
eoaoudam. B dannoil nonyaayuu ne 3agukcuposano Hu 00H020 cayuas pazeumus caxaproeo duabema 1 muna (CH1)
3a 50-nremuuil nepuoo.
Lean. Hzyyums yacmomy ecmpevwaemocmu HLA-2anisomunos é Heneykoil NONYAAUUU 8 CPAGHEHUU C PYCCKOII.
Mamepuaavt u memoodot. Ilposedeno HLA-munuposanue y 61 300p06020 uHougudyyma HeHeyKoil HONYASYUU, NPOICUBAID-
wux 6 Apxaneenvckoii ooaacmu, 327 300po8bix UHOUBUOYYMOG PYCCKOU nonyasyuu, npoxcusarouiux 6 e. Mockee, u 79 ko-
PeHHbIX pycckux 8 Boaoeodckoii obaacmu.
Pesyaomamor. Yacmoma ecmpeuaemocmu @vicokonpedpacnonaeaiouieeo HLA-eannomuna DRBI1*04-DQA1*0301-
DQBI*0302 npakmuuecku He paziuvanacs 8 HeHeyKoll, MOCKOBCKOIL U 6040200cKoil nonyaayusx, cocmasue 11,5%, 8,5%
u 11,6% coomeemcmeenno (p>0,05). Ilpu smom wacmoma ecmpeuaemocmu 8Mmopo2o no 3HAUUMOCU BbICOKONPEOPAcho-
aaearueeo eansomuna DRBI1*17(03)-DOA1*0501-DQB1*0202 6vina docmosepho Hudice 6 Heneykoi nonyaayuu — 1,6%
no cpasnenuto ¢ 10%, 7,4% coomsemcmeenno 6 MOCKOBCKOIl u 8010200ckoii nonyaayusax ((p, ,=0,03 (x*=4,42); p, ;=0,12
(x?=2,46)). Yacmoma cneyuguueckoeo oasn 08yx poccuiickux nonyaayuii cansomuna DRBI1*01-DQA1*0101-DQBI1*0501
Obina makoce 0ocmosepHo Hudice 6 Heneukol nonyaayuu 3,3% npomue 11% u 12,4% ((p,,<0,05 (x?’=3,34); p,;<0,05
(x?=3,85)).
Yacmoma 3auwjumusix eansomunog (DRBI1*11-DQA1*0501-DQB1*0301; DRBI1*13-DQA1*0102-DQBI1*0602/8/
DRBI*13-DQA1*0103-DQB1*0602/8 6vira docmosepHo 8viuie 8 HEHEUKOL IMHUYECKOL epynne no CPABHEHUI0 ¢ MOCKO8-
cKkoil u 6on020dckoti nonyasyuamu — 32,8% npomue 12,5% u 9, 1% coomeemcmeenno ((p; ,<0,001 (x*=13,48); p, ;<0,001
(x*=17,3)); 16,4% npomus 8,5% u 11,1% coomeéemcmeento ((p,,=0,07 (x*=3,14); p, ;=0,3 (x*=0,97)). Yacmoma écmpe-
yaemocmu psoa HeUMpAaabHbIX 2aNA0MUNOE Oblia MAaKIce OOCHOBEPHO Gblile 8 HEHEeUKOU IMHUUECKOU epynne No CPABHEHUI)
¢ pycckoil nonyasyuei: eansomun DRBI1*12-DQA1*0501-DQBI1*0301 onpedensncs é Heneukoii nonyasayuu 6 29,5% no
cpasuenuto ¢ 2,5% u 1,2% 6 MOCK06CKOIL U 6010200CK0il nonyaayusx coomsemcmeseno ((p; ,<0,001 (x’=42,43); p, ;<0,001
(x?=37,66)), eanaomun DRBI1*09-DQA1*0301-DQB1*0303 ecmpeuancs ¢ 14,8% no cpasnenuro ¢ 1% u 2,5% ¢ coomeem-
cmeyrouux nonyaayuax ((p; ,<0,001 (x*=21,9); p, ;<0,001 (x*=10,04)).
Saxarouenue. Ilo npedsapumenvibim OaHHbIM, 8 HEHEYKOL NONYAAUUU NO CDABHEHUIO C 08YMS PYCCKUMU NONYAAUUAMU BbISA6-
Asemces 6oaee HU3KAsL 4aCmoma 6cmpeaemMocmu 08yx npedpacnonazaiouux 2aniomunos u 601ee gblcoKas 4Hacmoma 6cmpe-
yaemMocmu 08yX 3auyUMHbIX 2ANA0MUN08, YO, BEPOSMHO, BHOCUM C80l 8KAA0 8 HU3KYI0 nodeepucernocms CI 1y nenyes.
Karouesnte caosa: HLA-eannomunst; Heneykas 3mMHUMECKas epynna; pycckas NONYAsuus
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Materials and Methods. HLA-typing was performed in 61 healthy Nenets subjects residing in the Arkhangelsk district, 341
Russian subjects from Moscow and natives from the Vologda district.

Results. DRB1*04-DQA1*0301-DQBI*0302 was similar in all the three study populations: 11.5%, 8.5% and 11.6% for
Nenets, Moscow and Vologda populations, respectively (p > 0.05). However, the incidence of the second most important high
predisposed haplotype DRB1*17(03)-DQA1*0501-DQB1*0202 was significantly lower in Nenets (1.6%) than in the Moscow
and Vologda populations (10% and 7.4%, respectively) [(pl.2 = 0.03 (x? = 4.42); p1.3 = 0.12 (x?> = 2.46)]. The incidence
of DRBI*01-DQAI1*0101-DQBI1*0501 haplotype specific for both Russian populations was also significantly lower in Ne-
nets (3.3%) than in the Moscow and Vologda populations (11% and 12.4%, respectively) [(p1.2 < 0.05 (x* = 3.34); p1.3 <
0.05 (x? = 3.85)]. The incidence of protected haplotypes (DRB1*11-DQA1*0501-DQB1*0301 and DRBI*13-DQA1*0102-
DQOBI*0602/8/DRB1*13-DQA1*0103-DQB1*0602) was significantly higher in Nenets than in the Moscow and Vologda
populations: 32.8% versus 12.5% and 9.1%, respectively [(p1.2 < 0.001 (x* = 13.48); p1.3 < 0.001 (x* = 17.3)] and 16.4%
versus 8.5% and 11.1%, respectively [(p1.2=0.07 (x* = 3.14); p1.3 = 0.3 (x* = 0.97)]. The incidence of some neutral haplo-
types was also significantly higher in Nenets: haplotype DRB1*12-DQA1*0501-DQB1*0301 was detected in 29.5% of Nenets
compared with 2.5% and 1.2% of the Moscow and Vologda populations, respectively [(p1.2< 0.001 (x* =42.43); p1.3< 0.001
(x? =37.66)]; haplotype DRBI*09-DQA1*0301-DQBI1*0303 was detected in 14.8% of Nenets compared with 1% and 2.5%
of the Moscow and Vologda populations, respectively [(p1.2 < 0.001 (x* =21.9); p1.3 < 0.001 (x* = 10.04)].

Conclusions. According to preliminary evidence, the incidence of predisposed haplotypes was significantly lower and that of
protected haplotypes was significantly higher in Nenets than in the Moscow and Vologda populations, which probably play a
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role in the very low incidence of TIDM in Nenets.
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egional variation in the incidence of type 1
Rdiabetes mellitus (T1DM) can be explained

by genetic differences in populations and
environmental factors [1, 2]. Population and genetic
studies allow the evaluation of the impact of genetic
factors on the disease incidence in various human
populations, as well as to predict its dynamics in response
to environmental changes [3]. Although multiple genes
are implicated in the vulnerability to TIDM, the main
components of genetic predisposition in all studied
populations are the polymorphic alleles of HLA class 11
genes (DRBI1*, DQAI1*, DQB1*). They contain about 60%
of the genes involved in disease development [4]. Both
predisposing and protective alleles and their combinations
(forming DRB1-DQ haplotypes and genotypes) have
been identified. Some authors demonstrated that the
maximum diabetogenicity of the HLA class II locus is
determined by the haplotype and genotype [4, 5]. The
analysis of genetic predisposition to TIDM in different
population requires an investigation of haplotypes and
genotypes.

The results of a multicenter European study indicate
that geographic differences in the incidence of TIDM
in Europe are partially caused by variations in the
frequencies of two main predisposing HLA genotypes: the
DR4-DQA1*0301-DQBI1*0302 and the DR3-DQA1*0501-
DQOBI1*0201 [6]. The highest prevalence of these genotypes
was observed in Northern Europe, where the incidence
of TIDM is also high, while in Southern Europe their
prevalence (as well as TIDM incidence) was lower.

The frequency of the HLA predisposing haplotypes
(the DRBI*03-DQBI1*02 and the DQBI1*0302) was also
explored in the populations with minimum and maximum
T1DM incidence in Europe: in Romania (3—4 per 100,000
children) and in Sardinia (35 per 100,000). It was found
that the frequency of these haplotypes was significantly

lower in Romania (15.8%) compared to Sardinia (31.3%)
[7].

The most diabetogenic and protective HLA

haplotypes specific for Caucasians and Orientals have
been identified [8]. There is a substantial inter-ethnic
and even inter-populational difference both in the
spectrum of diabetogenic polymorphisms, and the degree
of their association with the disease. The DQAI*0501-
DQOBI1*0201 and the DQA1*0301-DQB1*0302 haplotypes
are known as highly predisposing among people
from Europe and Russia, whereas it is the DRBI*07-
DQAI1*0301-DQBI1*0201 haplotype in Afro-Americans.
In the Japanese, the DRBI1*09-DQAI1*0301-DQBI1*0303
haplotype is key, while in China, it is the DRBI*04-
DQAI1*0401-DQB1*0302. The DRBI*15-DQA1*0602-
DQBI1*0102 haplotype is protective in most of the
populations [9].
Low T1DM incidence in Japan and in South-East Asia
was tightly connected to the absence of the DRBI*03-
DQBI*0201 and the DRBI1*04-DQBI1*0302 haplotypes,
which are strongly associated with TIDM in European
populations [10]. The main predisposing HLA haplotypes
in the Japanese and Korean populations were the
DRBI1*0405-DQB1*0401 and the DRB1*0901-DQB1*0303
[11].

The prevalence of TIDM among people of the
Mongoloid race is low and accounts for approximately
0.01%—0.02% [8, 12, 13]. It is 10—30 times lower than its
prevalence among people of the Caucasian race. According
to T.P. Bardymova, Mongoloid populations in the Russian
Federation are also characterised by a low incidence and
prevalence of TIDM: 0.73 and 24 per 100,000, respectively
[14].

As the members of Mongoloid group, the Nenets are
characterised by a low incidence of TIDM. They live along
the Eurasian coast of the Arctic Ocean, from the Kola
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Peninsula to Taimyr. Modern Nenets originate from the
Samoyed tribes of the Sayan highlands and aboriginal tribes
of the circumpolar zone, which inhabited the territory
of the Ob-Yenisei basin. The Nenets belong to the Ural
race, members of which have anthropological features of
both Europeoids and Mongoloids. Due to the dispersed
settlement, Nenets are divided into several groups,
demonstrating a trend for decreased Mongoloidity from
East to West.

The European Nenets live in the Nenets Autonomous
Area located in Arkhangelsk region, whereas the Siberian
Nenets live in the Yamalo-Nenets Autonomous Area in
the Tyumen region and in the Taimyr Dolgan-Nenets
Autonomous Area of the Krasnoyarsk region. Small groups
of Nenets reside in the Khanty-Mansi Autonomous Area,
in the Murmansk and Arkhangelsk regions, and the Komi
Republic.

The Nenets represent the most numerous group of
indigenous peoples of the Russian North [15]. According
to the 2002 Census data, 41,302 Nenets live in Russia.
Currently, 8,302 ethnic Nenets live in the Nenets
Autonomous Area (NAA), with a total population of 41,657
people. Four hundred and eighty two Nenets reside in the
municipal unit ‘Timanskiy’ (includes settlements ‘Indiga’
and ‘Vyucheyskiy’), where we arranged the collection of
biomaterial.

Aim

To assess the frequency of HLA haplotypes in the
population of Nenets living in the NAA compared to the
Russian population.

Materials and methods

Between 1981 and 2014, 4,080 Nenets were born in
the NAA. Long-term observations show that no cases of
T1DM have been registered in the Nenets population
from the NAA (both children and adults) during the last
50 years.

Molecular genetic testing was done on 61 healthy
people from the Nenets population (living in Indiga and
Vyucheyskiy settlements, NAA, Arkhangelsk region),
327 healthy people from the Russian population (living
in Moscow), and 79 native Russians (inhabitants of the
Vologda region for three generations)

Genomic DNA was extracted from the lymphocytes
of peripheral blood using a phenol-chloroform extraction
technique after initial treatment with proteinase K. Multi-
primer allele-specific polymerase chain reaction (using
the kits produced by ‘DNA-Technology’, Russia) was used
for HLA-typing. HLA polymorphisms were defined in
accordance with a generally accepted nomenclature [12].
The relative risk was calculated using the formula from J.M.
Bland [13]. All participants gave their informed consent
prior to inclusion in the study. The study was approved by
the Local Ethic Committee of the Endocrinology Research
Centre (2013).

Diabetes Mellitus

Results and discussion

Calculation of epidemiological indices

It is known that 4,080 Nenets children were born in the
NAA between 1981 and 2014 (during 23 years, an average
177,4 newborns per year). Presuming that the number of
births per year did not vary significantly during the 50 years
of observation, we can assume that 8,869.6 Nenets children
were born during this period. In the case of 100% survival
until 18 years of age (childhood and adolescence), the child
population should comprise 8,869.6 x 17 = 150,783. Since
no cases of TIDM were observed in the Nenets during the
50 years of observation, we can assume that the incidence
and prevalence of the disease is 0 per more than 100,000
children.

In the Russian Federation, the average incidence of
TIDM in children is 12 per 100,000, with a prevalence
of 72.8 per 100,000. In adolescents the incidence and
prevalence are 15.26 and 92.6 per 100,000, respectively,
although the rates vary significantly between the regions
(Fig. 1). In the Northwestern region of the country
(where both the NAA and Vologda region are located),
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Far Eastern
Federal
District

Federal District -

I High (>15 per 100,000 children 75%)
B Moderate (8—15 per 100,000 children 75-25%)
Low (<8 per 100,000 children 25%)
Fig. 1. Incidence of TIDM in children in different regions of the
Russian Federation.
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Fig. 2. Incidence of TIDM in children in the Northwestern region of
the Russian Federation.
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Fig. 3. Frequency of some of the predisposing HLA haplotypes in the
population of Nenets compared to the Russian populations.

the incidence is 15 per 100,000 children [13]. There are
variations of the parameters within the area with the
maximum incidence (reaching 30 per 100,000) in Saint
Petersburg, Arkhangelsk and the Vologda regions (Fig. 2).
The NAA has a low TIDM incidence, likely due to the
Nenets population.

Molecular genetic analysis

We have assessed the frequency of predisposing and
protective HLA-alleles and haplotypes in the population
of the ethnic Nenets and in two Russian populations.

The frequency of the highly-predisposing haplotype
DRBI1*04-DQA1*0301-DQBI1*0302 did not vary
significantly between the Nenets, Moscow, and the Vologda
populations, and comprised 11.5%, 8.5% and 11.6%,
respectively (p > 0.05). The frequency of the second
most important predisposing haplotype DRBI1*17(03)-
DQAT*0501-DQBI1*0202 was significantly lower among the
Nenets (1.6%) compared to the participants from Moscow
(10.0%) and Vologda (7.4%) (pl1,2 = 0.03 (x> = 4.42);
pl,3 = 0.12 (> = 2.46)) (Fig. 3). The frequency of the
DRBI*01-DQAI1*0101-DQBI1*0501 haplotype (specific for
the two Russian populations) was also lower in the Nenets
group (3.3%) versus the Moscow (11.0%) and the Vologda
(12.4%) groups (p1,2 < 0.05 ()> = 3.34); p1,3<0.05 (> =
3.85)).

The analysis of the protective haplotypes showed
that two (the DRBI*11-DQAI1*0501-DQBI1*0301 and
the DRBI1*13-DQAI1*0102-DQBI1*0602/8/DRBI1*13-
DQAI1*0103-DQBI1*0602/8) were significantly more
frequent in the Nenets ethnic group compared to the
Moscow and Vologda populations (the frequency of the
first haplotype was 32.8%, 12.5% and 9.1%, respectively
(p1,2 <0.001 (x*>=13,48); p1,3 < 0.001 (x> =17.3)). The
frequency of the second haplotype was 16.4%, 8.5% and
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Fig. 4. Frequency of some of the protective HLA haplotypes in the

population of Nenets compared to the Russian populations.
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Fig. 5. Frequency of some of the neutral HLA haplotypes in the
population of Nenets compared to the Russian populations.

DRB1*303
[ 1 Moscow population

11.1%, respectively ((p1,2 = 0.07 (> = 3.14); p1,3=10.3
(x*>=10.97)) (Fig. 4).

The frequency of neutral haplotypes was also
significantly higher in the Nenets compared to the Russians.
The neutral haplotype DRBI1*12-DQA1*0501-DQBI1*0301
was detected in 29.5% of cases in the Nenets population
vs. 2.5% and 1.2% of cases in the Moscow and Vologda
populations, respectively ((p1,2 < 0.001 (x> = 42.43);
p1,3 <0.001 (> = 37.66)). The second neutral haplotype
DRBI1*09-DQA1*0301-DQBI1*0303 was found in 14.8% of
Nenets, 1.0% and 2.5% of the participants from Moscow
and Vologda, respectively ((p1,2 < 0.001 (x?> = 21.9); p1,3
<0.001 (x?=10.04)) (Fig. 5).
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The Nenets ethnic group residing in the NAA
geographically and genetically belongs to the Mongoloid
race. No cases of TIDM were registered in this population
during the 50 years of observation.

Preliminary data suggest a lower frequency of the two
predisposing haplotypes and a higher frequency of the
majority of the protective and neutral haplotypes in the
Nenets population compared to the Russian populations.
This phenomenon likely contributes to the Nenets’ low
susceptibility to TIDM. The first results of HLA-typing
in Northern peoples (Nenets, Pomors and Saami) and the
comparative analysis of these ethnic groups were published
in 2002 [18].

Significant genetic variations in some ethnic groups
with different incidence of the disease were observed in
the Russian Federation [19—22]. They are reflected in
the presence of HLA specificity of separate predisposing
or protective haplotypes, as well as their characteristics of
relative risk.

These variations were detected within a single
population: a mixed Russian population living in the
European part of Russia, and ethnic Russians living in the
Vologda region (for at least three generations). They were
characterised by having the highest incidence of TIDM
in the country. The new haplotype DRBI1*04-DQA1*301-
DQBI1*304 was associated with the disease in both groups
with a RR of 4.0 for the Moscow population and 9.22
for the Vologda population. The RR for the DRBI1*04-
DQAI1*0301-DQBI1*0302 haplotype was 5.99 and 4.26
in the Moscow and Vologda populations, respectively.
The RR for the DRBI1*017(3)-DQA1*0501-DQBI1*0201
haplotype was 4.01 and 4.21 in the Moscow and Vologda
populations, respectively. The DRBI*04-DQA1*301-
DQB1*304 haplotype is a strong and specific marker of
T1DM in Russians. This haplotype was not found in
participants from the Nenets population; however, a larger
sample is needed to get more accurate results, particularly
since the haplotype was quite rare in both Russian groups
(observed in 0.17% of cases in the Moscow population
(n = 327) and 0% of cases in the Vologda population (n
=179)).

HLA typing of the Moscow and Vologda populations
showed an increased frequency of the main predisposing
haplotype DRBI1*04-DQA1*0301-DQBI1*0302 in the
Vologda population (11.6% vs 8.3% in the Moscow
population) and a decreased frequency of the protective
haplotype DRBI1*11-DQA1*0501-DQBI1*0301 (9.1% vs
14.3%). Individuals within Vologda population have greater
degree of genetic predisposition to TIDM, with a lower
level of protection compared to the Moscow population.
Our data correlates with the results of population studies
on the assessment of HLA-haplotype distribution, where
the Arkhangelsk and Vologda regions (characterised by high
T1DM incidence) were integrated into a single cluster with
Finland (known as a country with the highest incidence
of TIDM in the world), and central regions of Russia
combined with central regions of Europe (were incidence
levels are also similar) [19, 21].

Diabetes Mellitus

One of the possible explanations may be the variation in
the genetic backgrounds in the populations. The differences
in the background frequencies of HLA Class II alleles/
haplotypes can be affected by several factors, including
strong selective pressure on some HLA genes at the
population level and a consolidation of population specific
haplotypes as a result of rare episodes of recombination
within HLA Class II locus during the evolution of different
races (populations) [9, 22].

In Caucasoid populations, the frequency of the
highly predisposing haplotypes DRB1*0301-DQBI1*0201
and DRBI1*0401-DQB1*0302 reaches 11% and 6.3%,
respectively, while their frequency does not exceed 1% in
Asian populations. The strongest predisposing haplotypes
in Asians are the DRBI*0405-DQBI1*0401 and the
DRBI1*0901-DQB1*0303 observed in 12% and 4.5% of
people, respectively. Their frequency does not exceed 1%
in Caucasoids [8, 19]. In Asian populations, the linkage of
HLA Class II genes is organised as follows: the HLA-DR4
alleles considered to be protective in Caucasoids
(DRBI1*0403 or *0406) is linked to the predisposing DQ
allele (DQBI1*0302) and the highly predisposing DR4
alleles (DRBI1*0401, *0402, *0405) are linked to the
neutral/protective DQ allele (DQBI1*0401). Some authors
suggest that the linkage of the predisposing DRBI* alleles
to protective DQBI* alleles, and vice versa, explains the low
incidence and prevalence of TIDM in Asian populations
[21].

Some immunological factors may also contribute to
the low incidence of diabetes mellitus in the Nenets ethnic
group. Investigation of the immune system in separate
northern populations revealed a low absolute number of
T-cells in these people. T-lymphocytes play an important
role in the destruction of the pancreatic 3-cells and the
development of TIDM. The population in the Arctic
regions has the most severe T-cell deficiency. The Nenets
are not an exception, and they demonstrate very low
absolute and relative concentrations of T-cells [23].

Additionally, the indigenous people of the North have
very different living conditions, lifestyle and nutrition. The
main occupation is reindeer herding, hunting and fishing.
There is no industrial activity in the Timan tundra. An oil
terminal is currently under construction and a pipeline is
planned.

Most of the population is engaged in traditional
activities, although their role has slightly decreased over
time (Fig. 6). The traditional household activity and its
products ensure survival for the majority of the Timan
tundra inhabitants. Approximately 40%—70% of the
reindeer herders’ diet is composed of reindeer meat and
fish, with 10%—25% fowl and wild berries. The total
amount of consumed reindeer meat varies between 50 and
250 kg per person per year (150 kg on average). Fish is
served 2—7 times per week (depending upon the season),
with the amount reaching 1 kg per day (approximately 200
kg per year). On average, each person consumes 10 litres of
berries. Eggs and the meat of wild birds are eaten seasonally
[24].
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Fig. 6. Nenets’ traditional lifestyle.
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The traditional diet plays an important role in the
life of the indigenous people and reflects their high
vulnerability to deprivation of their traditional sources
of food. Multiple factors can influence their lifestyle:
deterioration of pastures, hunting and fishing areas, and a
loss of the area used for plants and berries collection (due
to industrial development). The replacement of traditional
food by purchased foods significantly affects the overall
health of the indigenous population. The traditional
lifestyle and nutrition of the Nenets are currently changing.
This may neutralise the protective effect of the genetic
factors, resulting in the occurrence of the first cases of
T1DM. According to multiple epidemiological studies, the
incidence of TIDM dramatically increases with population
migration from the low incidence regions to high incidence
regions. This effect appears in the second and third
generations of migrants [25, 26].

Genetics

The preservation of the dietary habits and food
behaviour in Nenets (and especially in children) should be
considered as a primary measure for TIDM prevention in
this population.

Conclusion

Compared to the Russian population, the Nenets have
a decreased frequency of predisposing HLA haplotypes
and an increased frequency of protective HLA haplotypes.
These findings show the importance of genetic factors to
provide a low susceptibility to TIDM in the Nenets. The
effect of genetic factors is not constant and can be changed
due to altered environmental factors. Lifestyle changes in
the Nenets population, observed in recent years, may lead
to the occurrence of the first cases of TIDM. Investigations
on the relationship between T1DM and different
environmental factors may expand our knowledge on the
triggers for autoimmune destruction of -cells.

The present study was conducted on a relatively small
sample population. The results are preliminary, even
though the differences were significant. The authors will
continue the research by expanding the sampling of Nenets
and the number of loci investigated (testing of additional
loci associated with T1DM in the Russian population).
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