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The distribution of single nucleotide polymorphism of the leptin receptor gene LEPR in the Slavonic population
(Ukrainian and Russian) from Kharkov and Poltava was investigated. Identification of single nucleotide
polymorphisms C/G LEPR leptin receptor gene was performed using polymerase chain reaction — restriction
fragment length polymorphism (PCR-RFLP). Major allele in the studied population is Q, its frequency po=0.57.
The difference is no significance when comparing men (0.59) to women (0.56). There is a high percent of
homozygotes. In men, QQ homozygous at 30% is higher than the theoretically expected value and 2.5 times
more than RR homozygotes. In women, QQ homozygous at 40% is higher than the theoretically expected value
and homozygotes RR almost at 80%. Heterozygotes QR constitute 36% and 41% of the theoretically expected
value for males and females respectively. The marriage structure of the studied population is not random mating.

Key words: leptin receptor gene LEPR, single nucleotide polymorphism, structure of Ukrainian population.

CtpykTypa ykpaunHckon nonynsauum no SNP rs1137101 reHa peuenTtopa

nentuHa LEPR
3.X.IN'anu, U.X.Axmepn, M.IO.lNopliyHckas, A.K.NMo4yepHses, J1.A.ATpameHTOBa

Metogom TMUP-MAOP® B cnaBsiHCKOM HacerneHun (ykpamHubl U pycckue) XapbkoBa W [lonTaBbl U3y4yeHO
pacnpegerneHne ogHoHykrneoTuaHoro nonumopduama C/G reHa peuentopa nentuHa LEPR. MNMonumopdusm C/G
NpYBOAUT K aMUHOKMUCIOTHON 3aMeHe Q/R. MaxopHbIM anneneMm B MUCCNeayemMoMm HaceneHum sensietcs Q, ero
yactota po=0,57 (y MmyxuuH 0,59, y xxeHwumH 0,56). Y myxunH gonst romo3urot QQ Ha 30%, a romo3urot RR B 2,5
pasa Bblle, YeM Npuv NaHMUKCUN. Y XKeHLWMH romo3nroT QQ Ha 40%, a romo3urot RR noytn Ha 80% Gonblue,
YeM TEOPETUYECKN OXMOAEMOE 3HAYEHNE MNpU CIlydaiHOM ckpelumBaHun. FeTepo3urotbl QR coctaenstoT 36% (y
MYXXYUH) 1 41% (Y >KEHLLMH) OT TEOPETUYECKN OXXMAAEMOrO 3HA4YEHUS NMPU PaBHOBECHOM COCTOSTHUMN.

KnioueBble crnoBa: 2eH peuenmopa nenmuHa LEPR, 0OHOHYKNneomudHbili MoauMopghuaM, cmpykmypa
YKpauHcKoU nonynsyuu.

CTpykTypa ykpaiHcbKoi nonynsauii 3a SNP rs1137101 reHa peuenTtopa nenTuHy
LEPR
3.X.l"ani, .X.Axmea, M.KO.NopwyHckka, A.K.No4yepHseB, J1.0.ATpameHTOBa

MeTtogom TMUP-MOP® B cnos’stHCbkOMY HaceneHHi (ykpaiHui i pocisiHu) XapkoBa i NonTasu BMBYEHO po3nogin
OOHOHYykneoTuaHoro nonimopadiamy C/G reHa peuentopa nentuHy LEPR. Tonimopdism C/G npu3BognTb [0
aMiHOKMCNOTHOI 3aMiHn Q/R. MaxopHuM anenem B AOCHiOXyBaHOMY HaceneHHi € Q, noro yacrora po=0,57 (y
yonogikie 0,59, y xiHok 0,56). Y yonogikiB YacTka romo3nrot QQ Ha 30%, a romo3urot RR y 2,5 pasu binbLue, Hix
npy naHMmikcii. Y xiHok romo3urot QQ Ha 40%, a romosuror RR maimke Ha 80% Oinblue, HiXX TEopeTU4HO
OYiKyBaHe 3HaYeHHs Nnpu BUMNAaAKoOBOMY cxpellyBaHHi. MeTepo3urotn QR ctaHoBnaTe 36% (y vonosikis) i 41% (y
XIHOK) Bifi TEOPETUYHO O4iKyBaHOro Npuv CTaHi piBHOBaru.

Knio4oBi cnoBa: eeH peuenmopa nenmuHy LEPR, oOHoHyKneomudHul nonimopghiam, cmpykmypa yKpaiHCbKoi
nonynsuji.

Introduction
Leptin is an adipocyte-secreted hormone that regulates energy homeostasis through central and

peripheral mechanisms (Mantzoros, 1999; Wauters et al., 2000). Leptin and the leptin receptor (LEPR) are
involved in satiety and energy expenditure via central and peripheral mechanisms. The primary site of leptin
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action is the hypothalamus where the leptin receptor interacts with the adipocyte-derived leptin signal to
regulate appetite, energy balance, and metabolism. LEPRs also regulate energy homeostasis in peripheral
tissues including skeletal muscle, liver, pancreas, and adipose tissue. Leptin prevents obesity via LEPRs by
stimulating glucose uptake and fatty acid oxidation in skeletal muscle and liver (Aiston, Agius, 1999; Wauters
et al., 2000; Minokoshi et al., 2002), and inhibits insulin secretion of pancreatic B-cells (Seufert, 2004).
Mutations in the leptin gene resulting in leptin deficiency cause obesity, insulin resistance, and diabetes in
animals (Zhang et al., 1994) and, in rare cases, morbid obesity and hyperinsulinemia in humans (Montague
et al.,1997). Common genetic variants (e.g., SNPs) at the LEPR gene locus have been associated with
obesity, hyperinsulinemia, type 2 diabetes mellitus (T2DM), and variations in leptin levels in different
populations. For example, three non-synonymous SNPs (Arg109Lys, Arg223GIn, and Lys656Asn) have
been evaluated for association studies (Rosmond et al., 2000; Takahashi-Yasuno et al., 2003; van Rossum
et al., 2003; Loos et al., 2006; Park et al., 2006). The study of population structure polymorphisms of this
gene is of practical importance, since it may serve as the basis of studies similar to the distribution of
polymorphisms in patients with cardiovascular, endocrine and other diseases. This may lead to disturbances
in metabolic pathways that are controlled by this gene. The objective was to investigate the distribution of
single nucleotide polymorphism of the leptin receptor gene LEPR in the Slavonic population (Ukrainian and
Russian) from Kharkov and Poltava.

Materials and methods

DNA of 100 persons (48 men and 52 women) — Russians and Ukrainians residents of Kharkov and
Poltava cities have been investigated. Samples of blood and epithelium of inner side of cheek were obtained
with the written agreement of people. DNA was separated from leukocytes by ion-exchange gum Chelex-100
method. Identification of single nucleotide polymorphisms C/G of leptin receptor gene LEPR was performed
using polymerase chain reaction — restriction fragment length polymorphism (PCR-RFLP) (Walsh et al.,
1999; Gotoda et al., 1997). Studied single nucleotide polymorphism of C/G is localized in exon 6.
Endonuclease (restrictase Mspl) recognizes the DNA sequence 5 '... CCGG ... 3' and cuts it into two
fragments in both DNA strands between nucleotides CC, resulting in formation of fragments of length 80 and
40 bp. In the absence of restriction site PCR product is a fragment of 120 bp that was visualized as the
presence of one band. Changes in DNA associate with the arginine-glycine substitution in the 233 position of
leptin receptor (Q233R).
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Fig. 1. Electrophoregram products amplified by PCR with restriction fragment of the gene
LEPR (M-DNA marker pUC19, hydrolyzed with endonuclease Mspl, 1-10 — DNA donors; RR, QQ, QR —
genotypes)

Results and discussion

Major allele in the studied population is Q, its frequency po=0.57. The difference is no significance
when comparing men (0.59) to women (0.56) (Table 1). Table 2 shows the frequencies of minor alleles R in
different populations. The maximum frequency of this allele is present in the indigenous population of
Australia (0.89) and in the populations of Asia — the Japanese and Koreans (0.85). The rarest allele is
observed in Pima Indians (0.32) and the inhabitants of Greece (0.32).
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Table 1.
Distribution of genotypes and allele frequency of SNP rs1137101 gene in investigated
population
Genotypes, n Allele frequencies
Group Number RR QR Q0 R Q
Men 48 13 13 22 0,41 0,59
Women 52 12 22 18 0,44 0,56
Total 100 25 35 40 0,43 0,57
Table 2.
SNP allele frequencies in different populations and ethnic groups
Country Ethnic group 223R frequency Author
Ukraine Slavonic 0.37 Own data
USA White 0.45 Silver et al., 1997
England White 0.44 Gotoda et al., 1997
France White 0.44 Mammes et al., 2001
Belgium White 0.48 Wauters et al., 2001
Netherlands White 0.44 van Rossum et al., 2002
Sweden White 0.50 Rosmond et al., 2000
Denmark White 0.41 Echwald et al., 1997
Greece White 0.32 Yiannakouris et al., 2001
AscTpanus White 0.58 De Silva et al., 2001
Japan Japanese 0.85 Matsuoka et al., 1997
Korea Korean 0.85 Koh et al., 2002
USA Pima Indians 0.32 Stefan et al., 2002
USA Brazilians 0.40 Mattevi et al., 2002
Australia Native people 0.89 De Silva et al., 1999
Table 3.
Assortative mating by genotype
N
i 0]
Mates Frequencies A
P N N
QQ x QQ p* 0.1575 3.93 9 1.29
QQx QR/QR x QQ 4pq 0.3701 9.25 3 -0.68
QQ x RR/RR x QQ 2p?g? 0.1086 2.72 6 1.21
QR xQR 4p?q? 0.2173 5.43 3 -0.45
QR x RR/RR x QR 4pq?® 0.1278 3.20 0 -1
RR x RR q* 0.0187 0.47 4 7.51
Total 1 1 25 25
Statistics df=8; X%0.001=26.1; ¥?=44.6; p<0.001

Remarks: E — theoretical result, O — observed result, A — assortative index of mating A=(O-E)/E, N —
number of mates, P — fraction, p — significant level.

In the investigated population, there is a high percent of homozygotes indicating that there is a
population subdivision (Wahlund effect), a kinship or positive assortative mating (Templeton, 2006). In men,
QQ homozygous at 30% is higher than the theoretically expected value and 2.5 times more than RR
homozygotes. In women, QQ homozygous at 40% is higher than the theoretically expected value and
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homozygotes RR almost at 80%. Heterozygotes QR constitute 36% and 41% of the theoretically expected
value for male and female respectively.

The calculations show that the marriage structure of the studied population is not random mating.
There is positive assortative by genotype: the number of married couples in which husband and wife have
the same genotype, is higher than expected for a random combination of genes. The reasons for this are
unclear yet and further investigations are necessary.
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