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ABSTRACT

e (ol alo RETglo Mo EIHINLES Diabetes is a growing global health problem caused by
the interaction of genetic and environmental factors. One of the most important genes

related to type 2 diabetes (T2D) is the FTO gene. The present study aimed to assess
the relationship of rs6499640 and rs17817449 polymorphisms in the FTO gene with
T2D in Dezful, Khzestan, Iran.

This research was conducted on 100 healthy people and 100 cases
with T2D. DNA extraction was performed after blood sampling. The quantity and quality of
extracted DNA were assessed using nanodrop and electrophoresis methods, respectively.
Amplification-refractory mutation system and tetra-primer amplification refractory
mutation system-polymerase chain reaction (PCR) techniques were used to determine the
genotype of samples. Thereafter, we used sequencing to confirm the genotyping results by
PCR, and data were analyzed statistically.

There was no significant relationship in the distribution of genotypes between
rs6499640 and rs17817449 polymorphisms of the FTO gene and the increased risk of
diabetes in Dezful (P=0.728 and P=0.085, respectively). Nonetheless, in the case of
rs17817449 polymorphism, a significant relationship was found between the frequency of
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be conducted to confirm these results.
Diabetes, Gene, PCR, Polymorphism

] ]
* Corresponding Author:
Elham Siasi
Address: Babaei Highway, Hakimeih, Shahid Sadoughi Street, Department of Microbiology, School of Science, Islamic Azad University,
North Tehran Branch, Tehran, Iran.
Tel: 09124056746

E-Mail: emi_biotech2006@yahoo.ca



file:///E:/graphic/صفحه%20آرایی/جندی-شاپور/jsmj.ajums.ac.ir
mailto:emi_biotech2006@yahoo.ca
https://orcid.org/0009-0001-0895-8550
https://orcid.org/0000-0003-2204-0508
https://orcid.org/0000-0002-9379-0317

November & December 2024. Vol 22. No 5

Jundishapur

Extended Abstract

Introduction

iabetes is a growing global health problem that

affects more than 300 million people

worldwide, and this number is expected to rise

in the future. Type 2 diabetes (T2D) is the most
common type of diabetes since it accounts for more than
90% of diabetes cases. The global T2D prevalence is
expected to be 629 million by 2045. Notably, more than 60%
of patients with diabetes live in Asian countries, and this
number is projected to rise in the coming years. A thorough
understanding of the pathogenesis and risk factors of this
disease, such as genetic factors, plays a major role in the
treatment and management of T2D. The heritability of T2D
was estimated to range from 20%-80%. First-degree
relatives of T2D patients are approximately three times more
likely to develop T2D than people without a familial risk.
One of the reasons for the high prevalence of T2D in Asian
populations is their high genetic susceptibility, which
enhances interactions with environmental triggers. To date,
more than 250 genetic loci have been reported to be
associated with T2D by genome-wide association studies.
The human fat mass and obesity-associated (FTO) gene
located on chromosome 16 encodes an alpha-ketoglutarate-
dependent dioxygenase. Initially, the FTO gene poly-
morphisms were well-known as an obesity susceptibility
factor. Several studies on various FTO gene variants have
been conducted in different Asian populations with
inconsistent results on their associations with T2D. Some
meta-analysis of recently published studies revealed that two
variants (rs6499640 and rs17817449) in the FTO gene were
associated with increased risk of obesity and T2D in
different populations. In light of the aforementioned issues,
the present study aimed to assess the relationship of
rs6499640 and rs17817449 polymorphisms in the FTO gene
with T2D in Dezful, Khuzestan, Iran.

Methods

The present study was carried out in Dezful from autumn
to winter 2022. The samples consisted of 100 healthy people
and 100 cases with T2D. Written informed consent was
obtained from all participants. The controls were recruited
from healthy volunteers referred to the hospital for medical
examination. The sample size of case and control groups was
calculated using the standardized Cochrane formula.
Genomic DNA was extracted from 200 pl EDTA-
anticoagulated peripheral blood leukocytes, following the
instructions published by the manufacturer. The quality and
quantity of the extracted DNA were assessed at the 260
nm/280 nm wavelength by a Nanodrop machine and agarose
gel electrophoresis method, respectively. Amplification-
refractory mutation system (ARMS) and tetra-primer
amplification refractory mutation system-polymerase chain
(ARMS-PCR) were used to determine rs6499640 and
rs17817449 polymorphism in the FTO gene, respectively.
The PCR products were separated by gel electrophoresis
visualized by electrophoresis. Since amplicons varied in
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length, we spotted the alleles on a 1.5% agarose gel and
compared them with a molecular marker, followed by
staining with 0.1% ethidium bromide. To ensure the
accuracy of the genotyping method, we opted for some
random samples and confirmed the assigned genotypes by
subjecting the genomic regions with the polymorphisms to
Sanger sequencing. Samples were also sequenced by the
Pishgam Company in Iran. The distribution of genotype at
each polymorphism locus with Hardy-Weinberg equilibrium
was evaluated using the Chi-square test. Data analysis was
administered using SPSS software (version 26.0). The p-
values were two-sided, and P < 0.05 was considered
statistically significant.

Results

The control and case groups were aged 30-50 years. The
mean age scores were 38.96+5.49 and 46+5.35 years in the
control and case groups, respectively. We studied 200
samples using ARMS-PCR and Tetra ARMS PCR assay.
Thereafter, we typed the randomized samples parallel with
direct sequencing to assess the accuracy of the assay. All the
PCR products were well-sized by the gel electrophoresis
method, allowing the easy identification of different
genotypes. The genotypes scored from the PCR assay had a
100% match to direct sequencing. Allele frequencies for
rs6499640 polymorphism in the FTO gene were 36% AA,
54% GA, and 10% GG in the case group, as well as 31%
AA, 57% GA and 12% GG in controls. Moreover, for
rs17817449 polymorphism in the FTO gene, allele
frequencies were 24% GG, 41% TG, and 35% TT in the case
groups, as well as 12% GG, 46% TG, and 42% in the control
group. Within the study groups (cases and controls), the
genotype distributions for two polymorphisms were in line
with those produced by the Hardy-Weinberg equilibrium
(P>0.05). There was no significant relationship in the
distribution of genotypes between rs6499640 and
rs17817449 polymorphisms of the FTO gene, as well as the
increased risk of diabetes in Dezful (P=0.728 and P=0.085,
respectively). Nonetheless, in the case of rs17817449
polymorphism, a significant relationship was found between
the frequency of GG genotype and the risk of T2D.

Conclusion

According to the 9th International Diabetes Federation
Atlas, one in eleven adults (20-79 years old) have diabetes,
and one in two adults with diabetes are undiagnosed. The
silent progression of T2D leads to severe complications,
affecting both health and quality of life. Therefore,
numerous researchers have turned their focus on finding
novel biomarkers, including genetic biomarkers, which play
critical roles in pathogenesis for early detection and
personalized management of T2D. The association of FTO
gene polymorphisms with body mass index (BMI) and T2D
risk was known for the first time in 2007. Meanwhile, even
a moderately increased BMI was reported to be associated
with a higher risk of T2D and its complications. The recent
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meta-analysis studies identified associations between
polymorphisms of the FTO gene and T2D in both Asian
populations and populations from various regions. This
study investigated the relationship of rs6499640 and
rs17817449 polymorphisms in the FTO gene with T2D type
2 diabetes in Dezful. Nonetheless, no significant association
was found between these polymorphisms and T2D.
Therefore, these studied polymorphisms could not be
recognized as biomarkers for T2D in Dezful. The current
study suffered from some limitations, including the use of
unadjusted estimates, which indicated the need for more
accurate estimations to adjust such factors as lifestyle and
drinking status. In addition, sufficient information was not
available for statistical analysis, which might have
negatively affected the results. Furthermore, the inability to
gather primary data from the investigated articles posed
barriers to further analysis of probable interactions since
gene-gene and gene-environment interactions, as well as
various polymorphic loci of a similar gene, may influence
the risk of developing diabetes. In addition, since the sample
size was small, our analysis lacked enough power to detect a
correct association between these two polymorphisms and
the increased risk of diabetes in Dezful.
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