
S HO R T COMMUN I C A T I ON

ADIPOQ, KCNJ11 and TCF7L2 polymorphisms in type 2
diabetes in Kyrgyz population: A case‐control study

Jainagul Isakova1 | Elnura Talaibekova1 | Denis Vinnikov1,2,3 | Iskender Saadanov1 |

Nazira Aldasheva1

1Institute of Molecular Biology and

Medicine, Bishkek, Kyrgyzstan

2Al-Farabi Kazakh National University,

School of Public Health, Almaty, Kazakhstan

3Biological Institute, National Research

Tomsk State University, Tomsk, Russian

Federation

Correspondence

Jainagul Isakova, Institute of Molecular

Biology and Medicine, Bishkek, Kyrgyzstan.

Email: jainagul@mail.ru

Abstract

The aim of this study was to ascertain the polymorphic markers profile of ADIPOQ,

KCNJ11 and TCF7L2 genes in Kyrgyz population and to analyze the association of

polymorphic markers and combinations of ADIPOQ gene's G276T locus, KCNJ11

gene's Glu23Lys locus and TCF7L2 gene's VS3C>T locus with type two diabetes

(T2D) in Kyrgyz population. In this case‐control study, 114 T2D patients 109 non‐
diabetic participants were genotyped using polymerase chain reaction‐restriction
fragment length polymorphism (PCR‐RFLP). Two individual polymorphisms (ADIPOQ

rs1501299, KCNJ11 rs5219) were found to be associated with T2D. We found two

(Lys23Lys/CC and Glu23Lys/CT) of the overall nine combinations, which were more

prevalent in T2D group compared to controls (χ2 = 4.21, P = 0.04). Lys23Lys/CC

combination was associated with a 2.65‐fold increased likelihood of T2D (OR =

2.65, 95% CI 1.12‐6.28), whereas the Glu23Lys/CT combination also increased such

likelihood (OR = 3.88, 95% CI 1.27‐11.91). This study demonstrated some associa-

tion of 276T allele and ADIPOQ gene G276T heterozygous genotype as well as

KCNJ11 gene 23Lys allele with T2D in ethnic Kyrgyz, but study results should be

interpreted with caution because of the limited statistical power.
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1 | INTRODUCTION

Diabetes mellitus type 2 (T2D) is one of the major threats to human

health because of its high prevalence, persistently growing preva-

lence and the severity of its late vascular complications if unrecog-

nized and untreated.1 Up to 50% of T2D cases get diagnosis at

years 5‐7 of the disease, while specific macro‐ and micro‐lesions
already exist in 20%‐30% patients at that time.1

Genetic predisposition to T2D was studied widely during the last

decades.2-4 At present, around 50 candidate genes are considered to

increase the likelihood of T2D, of which adiponectin gene (ADIPOQ),

potassium channel, inwardly rectifying subfamily J, member 11

(KCNJ11) and transcription factor 7‐like 2 (TCF7L2 [IVS3C>T]) may

be associated with insulin resistance and β‐cells dysfunction.5-13 Car-

riage of various SNP combinations may explain clinical heterogeneity

of this disease. Therefore, the analysis of cumulative SNP contribu-

tion in T2D is important.

Large variability in genetic markers of T2D between population

groups necessitates studies of ethnicity in genetic risks quantifica-

tion. Genetic profile of ADIPOQ (c.G276T, rs1501299), KCNJ11

(g.5635A>G, rs5219) and TCF7L2 (g.53341C>T, rs7903146) genes in

Kyrgyz population, as well as the association with T2D have never
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TABLE 1 The distribution of alleles and genotypes of KCNJ11, ADIPOQ and TCF7L2 genes in cases and controls

Gene/polymorphism
(rs) Genotypes and alleles T2D cases, n = 114 Controls, n = 109 χ2 P OR 95% CI

ADIPOQ c.G276T,

(rs1501299)

GG 44.7% (51) 61.5% (67) 6.65 0.037 0.51 0.30‐0.87

GT 50.9% (58) 36.7% (40) 1.80 1.05‐3.05

TT 4.4% (5) 1.8% (2) 2.45 0.47‐12.93

GG 44.7% (51) 61.5% (67) 6.26 0.012 0.51 0.30‐0.87

GT/TT 55.3% (63) 38.5% (42) 1.97 1.16‐3.36

TT 4.4% (5) 1.8% (2) 1.19 0.446 2.45 0.47‐12.93

GT/GG 95.6% (109) 98.2% (107) 0.41 0.08‐2.15

Allele G 70.2% 79.8% 5.51 0.025 0.59 0.38‐0.92

Allele T 29.8% 20.2% 1.68 1.09‐2.60

KCNJ11 Glu23Lys,

(rs5219)

Lys23Lys 20.2% (23) 13.8% (15) 6.20 0.045 1.58 0.78‐3.23

Glu23Lys 47.4% (54) 37.6% (41) 1.49 0.87‐2.55

Glu23Glu 32.5% (37) 48.6% (53) 0.51 0.29‐0.87

Glu23Glu 32.5% (37) 48.6% (53) 6.05 0.015 0.51 0.29‐0.87

Glu23Lys/Lys 23Lys 67.5% (77) 51.4% (56) 1.97 1.14‐3.39

Lys23Lys 20.2% (23) 13.8% (15) 1.62 0.203 1.58 0.78‐3.23

Glu23Lys/Glu23Glu 79.8% (91) 86.2% (94) 0.63 0.31‐1.29

Allele Lys 44% 32.6% 6.01 0.019 1.62 1.10‐2.38

Allele Glu 56% 67.4% 0.62 0.42‐0.91

TCF7L2 g.53341C>T
(rs7903146)

TT 2.6% (3) 3.7% (4) 0.50 0.772 0.71 0.16‐3.25

CT 17.5% (20) 14.7% (16) 1.24 0.60‐2.53

CC 79.8% (91) 81.7% (89) 0.89 0.46‐1.73

CC 79.8% (91) 81.7% (89) 0.12 0.730 0.89 0.46‐1.73

CT/TT 20.2% (23) 18.3% (20) 1.12 0.58‐2.19

TT 2.6% (3) 3.7% (4) 0.20 0.717 0.71 0.16‐3.25

CT/CC 97.4% (111) 96.3% (105) 1.41 0.31‐6.45

Allele T 11.4% 11.0% 0.02 0.98 1.04 0.58‐1.87

Allele C 88.6% 89.0% 0.96 0.53‐1.73

Note. T2D: diabetes type 2; OR: odds ratio; CI: confidence interval.

TABLE 2 Significant genotype combinations of G276T polymorphic locus of ADIPOQ gene, Glu23Lys locus of KCNJ11 gene and IVS3C>T
locus of TCF7L2 gene in predicting the risk of T2D in Kyrgyz population

Genotype combinations T2D group n = 114 (%) Controls n = 109 (%) OR (95% CI) χ2/P

ADIPOQ (G276T)+KCNJ11 (Glu23Lys)

G276T+Glu23Lys 25 (22) 13 (12) 4.88 (1.93‐12.35) 10.36/0.0013

G276G+Lys23Lys 11 (9.6) 6 (5.5) 4.65 (1.42‐15.21) 5.53/0.019

G276T+Glu23Glu 22 (19.3) 18 (16.5) 3.10 (1.27‐7.59) 5.28/0.022

ADIPOQ (G276T)+TCF7L2 (IVS3C>T)

G276T+CC 48 (42) 34 (31) 1.97 (1.07‐3.61) 4.21/0.04

KCNJ11 (Glu23Lys)+TCF7L2 (IVS3C>T)

Lys23Lys+CC 21 (18) 11 (10) 2.65 (1.12‐6.28) 4.13/0.042

Glu23Lys+CT 14 (12) 5 (5) 3.88 (1.27‐11.91) 4.91/0.027

ADIPOQ (G276T)+KCNJ11 (Glu23Lys)+TCF7L2 (IVS3C>T)

G276T/Glu23Lys /CT 6 (5) 1 (1) 14.48 (1.52‐134.1) 5.60/0.02

Note. T2D: diabetes type 2; OR: odds ratio; CI: confidence interval.

ISAKOVA ET AL. | 1629



been studied before. The aim of this study was to ascertain the poly-

morphic markers profile of ADIPOQ, KCNJ11 and TCF7L2 genes in

Kyrgyz population and to analyse the association of polymorphic

markers and combinations of ADIPOQ gene's G276T locus, KCNJ11

gene's Glu23Lys locus and TCF7L2 gene's VS3C>T locus with T2D

in Kyrgyz population.

2 | MATERIALS AND METHODS

This case‐control study with the total sample size N = 223 of unre-

lated participants of Kyrgyz ethnicity comprised 114 patients, includ-

ing 61 men (53.5%) and 53 women (46.5%) with clinically verified

T2D. 109 patients, including 61 (56%) men and 48 (44%) women

without T2D, obesity and with normal total cholesterol and glucose

were controls. Patients were included in the main group when they

had T2D, diagnosed with World Health Organization (WHO, 1999)

criteria and the disease duration was at least 1 year since diagnosis.

Patients with pregnancy, severe metabolic decompensation and the

combination of two metabolic diseases were excluded. Both cases

and controls comprised men and women 18 years and older, all of

Kyrgyz ethnicity, born on the territory of Kyrgyz Republic and unre-

lated with each other. The study was approved by the local Institu-

tional Review Board of the Institute of Molecular Biology and

Medicine of Kyrgyz Republic (Minutes #11 of January 14, 2016).

Biological material and self‐reported demographic data collection

complied with ethical requirements and all patients provided

informed consent.

DNA was extracted from blood using the standard method of

phenol‐chloroform extraction. We used PCR‐RFLP method to geno-

type polymorphic loci. We used χ2 with Yates correction to compare

the frequency of alleles and genotypes in the polymorphic markers

under study with T2D. The odds ratio (OR) was the measure of

association of a given genotype with the outcome for the minor

allele of each analysed locus with its corresponding 95% confidence

interval (CI). The differences in P < 0.05 were considered statistically

significant. We also tested the distribution of allele and genotype

frequencies in the population under study using Hardy‐Weinberg

equilibrium.

3 | RESULTS

Two individual polymorphisms (ADIPOQ rs1501299, KCNJ11 rs5219)

were found to be associated with type 2 diabetes (Table 1). We

found statistically significant differences in the distribution of geno-

types and alleles of G276T polymorphic marker of ADIPOQ gene

between cases and controls. T2D patients had statistically significant

greater prevalence of G276T heterozygous genotype (χ2 = 6.65;

P = 0.037) and 276T allele (χ2 = 5.51; P = 0.025) when compared to

controls. G276T heterozygous genotype was associated with almost

twofold higher risk of T2D (OR = 1.8, 95% CI 1.05‐3.05), whereas

276T allele yielded the OR 1.68 (95% CI 1.09‐2.60). Our sample of

114 cases, OR of G276T genotype 1.8, 37% exposure in controls

and 1:1 case:control ratio yielded 59% statistical power. Homozy-

gous genotype G276G was protective against T2D (OR = 0.51, 95%

CI 0.30‐0.86), as was G allele (OR = 0.59, 95% CI 0.38‐0.92).
With regard to gene KCNJ11 Glu23Lys polymorphic locus, we

found higher 23Lys allele prevalence in T2D group (44%) compared

to controls (32.6%, P = 0.019). T2D risk was 1.62 times greater in

those carrying 23Lys allele compared to Glu23 (OR = 1.62; 95% CI

1.10‐2.38) carriers. Therefore, 23Lys allele of KCNJ11 gene is the

allele of higher T2D risk in Kyrgyz population.

ADIPOQ (G276T), KCNJ11 (Glu23Lys) and TCF7L2 (IVS3C/T)

genes are located on different chromosomes and are not bound.

When standardising genotyping data (z‐clasterisation), we found no

correlations between the polymorphic loci under study.

We found two‐ and three‐locus gene‐gene interactions of ADI-

POQ, KCNJ11 and TCF7L2, which were significantly associated with

T2D. Three of the total number of nine genotypes were associated

with higher risk of T2D with varying effect (Table 2).

Diabetes mellitus type 2 patients had a statistically significant

higher prevalence of G276T/CC genotypes combination (42%) com-

pared to controls (31%) (Table 2). G276T/CC combination was asso-

ciated with a double risk of T2D (OR = 1.97, 95% CI 1.07‐3.61).
When taken separately, the OR of T2D was 1.8 in G276T polymor-

phic marker carriers and 0.89 in those carrying CC of TCF7L2 gene.

We found two (Lys23Lys/CC and Glu23Lys/CT) of the overall nine

combinations, which were more prevalent in T2D group compared

to controls (χ2 = 4.21, P = 0.04). Lys23Lys/CC combination was asso-

ciated with a 2.65‐fold increased likelihood of T2D (OR = 2.65, 95%

CI 1.12‐6.28), whereas the Glu23Lys/CT combination also increased

such likelihood (OR = 3.88, 95% CI 1.27‐11.91). When taken sepa-

rately, the OR of T2D was 1.49 in Glu23Lys polymorphic marker

carriers and 1.24 in those carrying CT of TCF7L2 gene.

4 | DISCUSSION

This study demonstrated some association of 276T allele and ADI-

POQ gene G276T heterozygous genotype as well as KCNJ11 gene

23Lys allele with T2D in ethnic Kyrgyz, but study results should

be interpreted with caution because of the limited statistical

power.

Literature data support the association of KCNJ11 gene 23Lys

allele with T2D in the Chinese, Japanese, Koreans, Russians, British,

Tunisian, Taiwanese and Iranians.5-7 KCNJ11 gene Glu23Lys poly-

morphic marker's association with T2D is likely associated with the

replacement of glutamate with lysine in the 23rd position of Kir 6.2

protein, which results in suppressed insulin blood secretion as a

result of increased ATP‐dependent ionic channel activity, membrane

potential change and intracellular calcium concentration decrease,

which initiates insulin secretion.2,5-7 The association of ADIPOQ gene

G276T polymorphic locus with T2D in our study was also previously

confirmed in the Japanese and Taiwanese,8,9 and such association

may be explained with impaired tissue susceptibility to insulin.2,8,9
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TCF7L2 gene IVS3C/T polymorphic locus was not associated with

T2D in the current analysis. Asian and Caucasian populations largely

differ in the prevalence of IVS3‐T allele of TCF7L2 gene IVS3C/T poly-

morphism. Asian population studies showed lower IVS3‐T prevalence

(5%‐15%) as opposed to Caucasian ones (36%‐46%), and even up to

50% in African populations.10 IVS3‐T allele prevalence (11%) in Kyrgyz

population was somewhat similar to other Asian populations.11 Litera-

ture data support the role of IVS3‐T allele of TCF7L2 gene IVS3C/T

polymorphic locus with T2D in the European populations.10 In Asian

populations, TCF7L2 gene IVS3C>T polymorphic locus is either not

associated with T2D separately or has a weak association.11-13

Studies of genetic background of T2D are vital to timely identify

high‐risk individuals and to implement a prevention plan in these

individuals as well as in general population.
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