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Abstract:

Background:

Diabetes is characterized by decreased insulin sensitivity and is a growing health threat worldwide.
Therefore, this study aimed to evaluate the relationship between rs7903146 polymorphism in the
TCF7L2 gene with type 2 diabetes in East Azerbaijan province, lIran.

Materials and method:

A total of 100 blood samples were collected from diabetic and healthy people. The samples were
subjected to specific primers, PCR, and electrophoresis after DNA extraction from all samples and
quality control. Finally, the PCR products were treated with RSal restriction enzyme and
electrophoresed again, and the target polymorphism was checked.

Results:

The frequency of genotypes were TT=33.7%, CC=16.8% and CT=49.5% for healthy people and
TT=43%, CC=14% and TC=43% in diabetics. The percentage of the T allele in healthy and diabetic
people was as much as 42.1% and 64.5%, respectively.

Conclusion:

According to the results, there was probably a relationship between rs7903146 polymorphism in the
TCF7L2 gene and diabetes.
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Introduction

The metabolic disease of diabetes is
characterized by chronic blood sugar increases
and disturbances in fat and protein metabolism
caused by defects in insulin secretion, insulin
action, or both (1). Generally, diabetes is
divided into four groups, type 1 diabetes, type
2 diabetes, gestational diabetes, and diabetes of
various causes, among which type 2 diabetes is
the most common type of diabetes, including
(2).

In type 2 diabetes, glucose cannot be used or
stored by the body, so instead of being
converted into energy, it returns to the
bloodstream and causes symptoms. The cause
of type 2 diabetes is a combination of lifestyle
and genetic factors. While a person can control
some of these issues such as diet and obesity,
other issues such as aging, being female, and
genetics, cannot be controlled. However, the
exact cause of this disease has not yet been
determined, and its prevalence rate is also
increasing. In the last decade, the prevalence of
this disease has increased alarmingly in Iran
(3,4).

Evidence shows that common and rare genetic
polymorphisms can affect the risk of diabetic
complications (5). Molecular genetic factors
associated with diabetes are difficult to
recognize due to their extent, complexity, and
multifactorial nature. Most people with
diabetes have many genes, each of which can
play a small role in increasing the risk of
developing type 2 diabetes. The number of
genes contributing to type 2 diabetes has
increased to more than 36 since 2011 (6). All
these genes together constitute only 10% of the
total hereditary component of this disease. For
example, the TCF7L2 gene sequence increases
the risk of developing diabetes up to 1.5 times
as the most extensive common genetic risk.
Single nucleotide polymorphism 7903146rs is
located in intron number 3 of the TCF7L2 gene,
significantly affecting type 2 diabetes (7). The
expression of TCF7L2 in pancreatic cells of
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type 2 diabetic patients compared to healthy
individuals was reported to be accompanied by
a decrease in insulin secretion. Several studies
have also reported a decrease in insulin
secretion in response to increased expression of
TCF7L2 in the pancreas, apart from the effect
of the TCF7L2 variant on cell structure and
insulin release from pancreatic beta (8).
Previous studies have indicated that some
single nucleotide polymorphisms (SNP) in the
TCF7L2 gene were strongly related to the risk
of T2DM in an Icelandic case-control sample.
This study aimed to evaluate the relationship
between rs7903146 polymorphism in the
TCF7L2 gene in patients with type 2 diabetes
in East Azerbaijan province, Iran.

Materials and method

This study was conducted on 101 patients
whose information was recorded in a
questionnaire. In addition, 101 healthy people
from the general population were selected as
the control group. The inclusion criteria were
no family history of type 2 diabetes, at least in
the previous two generations, and a negative
test for glucose tolerance test. The control
group was age-matched with the patients. In
this study, about 2cc of blood samples were
taken from each person and collected in tubes
containing EDTA. The collected samples were
transferred to the laboratory with a flask dry ice
and kept at -20°C until extraction. Tubes
containing blood samples of patients and
controls were numbered separately, and their
gender was also mentioned on the tubes. The
extraction kit of AMINSAN company was used
to extract genomic DNA, and the extraction
steps were carried out based on the instructions
of the relevant kit. PCR process of blood
samples was performed using recommended
methods. DNA fragments were observed using
the electrophoresis of PCR products. The PCR
products were treated with the restriction
enzyme Rsal, the gel was transferred to the
transilluminator, and the DNA fragment bands
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were cut, observed, and photographed. The
sequence of the primers used is presented in
Table 1.

Data analysis

The data were analyzed using SPSS version 22
software after completing the experiments.
Genotype distribution was calculated for the
studied SNPs, and  Hardy-Weinberg
equilibrium and chi-square test with one degree
of freedom (df) were used to determine the
deviation.

Results

The average age of the participants in this study
(39.3% male and 60.7% female) was 52 years.
There were 37% healthy male samples and
63% diabetic male samples, while there were
18% healthy female samples and 82% of
diabetic female samples. Electrophoresis gel
was placed under the influence of electric
current from the negative to positive pole to
determine DNA fragments. PCR was used to
amplify single or small copies of a DNA
fragment with a specific sequence. The applied
ladder was 50 base pairs. The desired fragment
length was 188 base pairs, formed between the
bands of 150 and 200 base pairs of the ladder.
The steps of PCR product in the samples of
people with diabetes were similar to those of
healthy people. The used ladder is 50 base
pairs. The desired fragment length was 188
base pairs, formed between the bands of 150
and 200 base pairs of the ladder. The
electrophoresis results of PCR products of
patient samples showed that the length of the
desired fragment was 188 base pairs, formed
between the bands of 150 and 200 base pairs of
the leader and used 50 base pairs of the leader.
The electrophoresis results of the PCR product
treated with Rsal enzyme in healthy individuals
revealed that the TT polymorphism showed a
band in 188 bp, while the TC polymorphism
had a band in 159-188-29. Cutting CC gives
band s29 and 159, and 29 is rarely seen. PCR
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products obtained from DNA extracted from
blood samples of people with diabetes were
treated with the restriction enzyme Rsal. The
steps of the electrophoresis technique
performed for healthy people were repeated for
the patient samples. The three types of
genotypes in this research included TT, CC,
and TC, whose frequencies were investigated
in the target population consisting 101 healthy
and diabetic people. The results showed that
the frequency of TT, CT, and CC genotypes in
healthy people was 34, 17, and 50 cases,
respectively, and the frequency of T, CT, and
CC genotypes in diabetic people was 43, 43,
and 14 cases, respectively (Figure 1).
According to data analysis in the healthy group,
frequency of TT is 33.7% (34 samples), CT is
16.8% (17 samples), CC is 49.5% (50
samples), and the most frequent polymorphism
in all samples is CC (50%). Separately, in the
patient group, the frequency of TT is 43% (43
samples), CC 14% (14 samples), and CT 43%
(43 samples), and the most frequent
polymorphism in all samples is TT. Allele
frequencies and percentages were calculated
using genotype frequencies, as shown in Table
2.

The frequency of alleles in the target
population showed that the T allele was the
most frequent in diabetic people and showed a
22% increase compared to healthy people. The
C allele was the most frequent in healthy
people and showed a 22% decrease compared
to diabetic people. These comparisons
probably show a relationship between the
increase of the T allele and diabetes (Figure 2).

Discussion

Given the role of genetic factors in developing
type 2 diabetes, it seems necessary to
investigate genes related to this disease.

The frequency of genotypes were TT=33.7%,
CC=16.8% and CT=49.5% for healthy people
and TT=43%, CC=14% and TC=43% in
diabetics. Several studies reported the role of
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TCF7L2 gene polymorphism (rs7903146) in a
range of diseases consistent with the present
study. In addition, the relationship between the
TCF7L2 gene polymorphism (rs7903146) and
the possibility of some diseases was also
investigated. Abbas et al. (9) showed that
TCF7L2 gene polymorphism (rs7903146)
might play a role in the pathogenesis of diabetic
nephropathy and co-morbidities (hypertension
and dyslipidemia) in T2DM, which was in line
with the results of the present study (9).

Other genes related to diabetes have also been
investigated regarding type 2 diabetes, in
addition to TCF7L2 gene polymorphism
(rs7903146). Ranjbar et al. showed that the
gene called CXCL5 (neutrophil-activating
peptide from epithelial cells) is involved in the
occurrence of cardiovascular diseases and
some other diseases (10). This study is
consistent with the results of the present study
in terms of its effect on type 2 diabetes.
However, Sari (11) indicated that GFPPT2
gene polymorphism is related to the risk of type
2 diabetes, and there is a significant difference
in the frequency of TT genotype in patients
with type 2 diabetes (11). The different results
may be due to the difference in the examination
of two different genes. The location of the
GFPPT2 gene and its action mechanism differs
from the TCF7L2 gene, but both are effective
in diabetes. In another similar study, the results
showed that several T alleles rs12255372,
rs7903146, and rs290487 of TCF7L2 indicate
the susceptibility to T2DM in the Kurdish
population of Iran (12). Shokohi et al.
investigated  the  relationship  between
rs7903146, rs12255372, and rs290487
polymorphisms in TCF7L2 gene with type 2
diabetes and concluded that T allele of
rs7903146, rs12255372, and  rs290487
polymorphisms of the TCF7L2 gene confers
susceptibility to type 2 diabetes in Iranian
Kurdish population (12). These results were
consistent with those of this study.
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Previous studies have revealed that TCF7L2
gene polymorphism (rs7903146) is related to
type 2 diabetes, and this polymorphism is an
important genetic risk factor for the
development and progression of type 2
diabetes. Therefore, TCF7L2 polymorphism
screening can lead to disease prognosis, disease
progression prevention, and using treatment
strategies to increase life expectancy and
improve quality of life in patients with type 2
diabetes. This result is limited to the present
study population, and more studies are needed
on a larger number of people and different
races to confirm the relationship between
TCF7L2 polymorphism and type 2 diabetes.

Conclusion

According to the results, types of
polymorphisms are a factor for genetic
diversity and determining the phenotypic
diversity between people, which may indicate
a significant relationship in the susceptibility of
people to diseases, progress of diseases, and
genetic polymorphisms in the possibility of
diabetes.
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Primer Primer sequence Length (base
name pair)

Forward 5-ACA ATT AGA GAG CTAAGCACT TTT TAG GTA -3' 26

Reverse 5-GTG AAG TGC CCAAGCTTCTC -3 19
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Figure 1. Frequency percentage of genotypes separately in healthy and diabetic samples

Table 2. The percentage of studied alleles and their percentage difference in healthy and diabetic

people
Allele | Allele percentage in | Allele percentage | Percentage difference Chi- P
name diabetic people in healthy people | between healthy and square
diabetic people
T 64.5 percent (129) 42.1 percent (85) 22% 20.293 | 0.000
C 35.5 percent (71) 57.9 percent (117) 22%
Total 100% 100%
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Figure 2. Frequency of alleles in the target population
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