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Estimate the relationship between SNP of the IL-17 ”gene
(rs2275913) and cardiovascular diseases (CVDs)

Anees Abdul Hassan Thamer Al-Himami*, Ali Naeem Salman
Abstract

ackground: One cytokine that may be important in cardiovascular diseases (CVD) is interleukin-17 (IL-
17). The functions of IL-17 and its receptor genes can be affected by functional genetic variations.

Methods: The study examined the relationship between the IL-17A gene's rs2275913 single-nucleotide
polymorphism (SNPs) and cardiovascular diseases (CVD) in 40 samples (30 patients and 10 controls).

Results: The rs2275913 variant had a homozygous GG, heterozygous GA, and homozygous AA pattern in the
population under investigation. Most patients were in the homozygous GG state, and the homozygous variant
AA was present among patients and controls. The IL-17A gene had patterns of polymorphism within the
tested Thi-Qar community members.

Conclusion: This study found a genotype-specific association between IL-17A gene rs2275913 variants and
cardiovascular disease. The GA heterozygous genotype was significantly higher in healthy volunteers than in
patients (p = 0.02), indicating a possible protective effect. While no significant correlation was observed for
overall allele frequency, these findings suggest that certain genotypes of this polymorphism may influence
CVD prevalence among Thi-Qar residents.
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Introduction

Across the world, CVDs are among the most frequent
agents accountable for premature death. CVDs
contributed to the fatality in more than 17.3 million
people annually, approximately 17.5 million in 2015,
and the number was estimated to reach nearly 23.6
million in 2030 [1].

World mortality rate has increased by 12.5% in 2016
owing to various factors, like progressive acceleration
in vascular diseases due to economic pressures on poor
and emerging nations. This economic pressure resulted
in a higher cost for health care and manpower loss [2].
CVDs are a category of disorders and abnormalities that
occur in blood vessels and the heart. They include a
vast array of diseases like atherosclerosis and coronary
heart disease (CHD), and this second category is a
group of disorders due to muscle-supplying coronary
artery malfunction or injury with mortal complications
to the muscle [3]. Coronary heart diseases are depicted
by angina pectoris (AP), heart attack (HA), myocardial
infarction (MI), and heart failure (HF). They are
outcomes of ischemic complications to the
myocardium because of obstruction or stenosis in the
coronary arteries that nourish the heart [4].

IL-17 is a potent cellular activator of strong
inflammation that is primarily produced by activated T
cells (CD4 + T), but this does not mean that they are the
only ones that produce it [5].

Since IL-17 signaling promotes a few inflammatory
signaling pathways that activate genes that create pro-
inflammatory cytokines, it increases the production of
growth mediators, tissue remodeling enzymes, and
other secondary factors. In most cases, DNA is copied
in new cells without any change in it, i.e., it is an
identical copy of the original DNA, but sometimes a
substitution of a single nucleotide occurs in the new
sequence, and this results in a genetic variation known
as a Single Nucleotide Polymorphism (SNP) [6].

Inflammatory cytokines, the most active of which is
IL-17A, cause vascular endothelial damage, which is
associated with increased expression of adhesion
molecules and stimulation of chemoattractants, which
collectively lead to the development of inflammation.
The most significant IL-17 member, IL-17A, is found at
6q12 and is made up of three exons and two introns.
Endothelial damage caused by inflammatory cytokines,
together with the upregulation of adhesion molecules
and the release of chemoattractants, collectively
contribute to the propagation of inflammation [7].

CVD development may be influenced by variations in
genes connected to signaling pathways for
inflammatory cytokines [8].

Methods
Design of study

In Thi-Qar Governorate, 30 samples were taken from
patients who visited the heart center and were
admitted to the hospital, as well as from patients who
were admitted to the Coronary Care Unit due to
cardiovascular diseases. As a control group, 10 samples
were taken from healthy individuals. To gather data on
patients and healthy individuals, a questionnaire was
completed by both males and females between
1/12/2022 and 1/4/2023.

Collection of Blood Samples

2 mL of venous blood was taken from 30 patients with
cardiovascular diseases and 10 healthy people without
cardiovascular diseases. All blood samples were placed
in tubes containing an anticoagulant-EDTA and kept at
a temperature of -20 °C for the purpose of being used
in the DNA extraction process.

DNA Extraction

The DNA extraction process was carried out on 30
blood samples from patients suffering from
cardiovascular diseases and 10 healthy control blood
samples preserved in EDTA tubes, with several steps
mentioned on the leaflet attached to the DNA
Extraction Kit manufactured by Geneaid.

DNA sequencing

To identify the genetic patterns of the rs2275913 gene
polymorphism in the IL-17A gene, the PCR outputs
were sent to Macrogen, South Korea, for DNA
sequencing.

Gene mutations occurring in the target gene
sequence were identified, and the obtained sequence
was compared with the reference gene sequence in
NCBI BLAST. Then the results were analyzed by the
Mutation Surveyor to check for mutations in the DNA.

Interpretation of the data sequence

The BioEdit Sequence Alignment Editor version 7.1
(DNASTAR, Madison, WI, USA) was used to edit the
sequencing findings of the PCR products from various
samples. These edited sequences were matched and
analyzed with the pertinent sequences in the reference
database, and then the results were interpreted.

In the resulting PCR-amplified section, as well as at
its corresponding locus within the reference genome,
the changes seen in each sample were numbered.
SnapGene Viewer version 4.0.4
(http://www.snapgene.com) was used to explain each
variant found inside the gene under investigation.

Single Nucleotide Polymorphism (SNP) rs2275913

The dbSNP database received the discovered SNP for
verification purposes. The location of each unique SNP
within the reference genome was used to define it. Its
prior SNP's presence was then confirmed by looking at
its corresponding locus in the dbSNP data, and the
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dbSNP locus was then recorded by the Explorer for
Genetic Multiplexing (SNP).

Statistical analysis

Statistical analysis was done for all studied samples
using the chi-square test, OR test, and Hardy-Weinberg
equilibrium (HWE) to study the frequency of genotypes
of a gene under a significance level of p < 0.05, using
the SPSS software package.

Results

A total of 40 samples, including 30 patient samples
(designated S1-S30) and 10 control samples
(designated C1-C10), had their IL-17A genetic
sequences examined. Following the NCBI blast
(https://blast.ncbi.nlm.nih.gov/Blast.cgi), the exact
identity of the genomic segment that is now amplified
was determined by the sequencing reactions. This
engine demonstrated over 99% sequence identity
between amplified specimens and target sequence
references, which cover the IL-17A gene extensively.
Using a comparison of observed DNA variants of the
samples currently under investigation to the returning
DNA sequences (GenBank accession number
NG _033021), the determination of the specific locations
and other particular information of the PCR amplicons
was undertaken.

After identifying and annotating the 526 bp PCR
fragments, which were discovered on chromosome 6,
the forward and reverse primer sites inside the
amplified 526 bp segments carrying the rs2275913 SNP
were determined.

The results of the sequence alignment of the 526 bp
samples found that some of the samples studied from
both cases and healthy individuals contained just one
nucleic acid change when compared to the pertinent
reference sequences.

The prevalence of the discovered polymorphic locus
in the examined samples was demonstrated. Therefore,
it was essential to look more closely at the places where
this variant was found in the IL-17 gene's genomic DNA
sequences that were part of the dbSNP database. The
matching location of the IL-17 gene was retrieved from
the dbSNP server
(https://www.ncbi.nlm.nih.gov/projects/SNP/) to
determine the targeted variant's genomic positions
using the sequenced 526 bp fragments' deposited SNP
database. Additionally, using the GenBank Acc. no.
NG _033021.1, graphical representations of the IL-17
dbSNP database on chromosome no. 6 were shown to
recognize the additional characteristics of the
discovered SNP. The discovered G271A SNP was known
in the genome, according to a review by the dbSNP
engine.

The identified variations sequencing chromatogram
files and comprehensive annotations were recorded
and shown in accordance with the appropriate location
in the generated 526 bp PCR amplicons.

The intended high-frequency SNP, 271G > A, or
G271A, was found in the examined samples, where the
G nucleotide was changed to an adenine (A) nucleotide
at position 271 of the produced PCR segments. The
three polymorphic patterns GG, AA, and GA were the
most frequent when this frequency variant was found.
Homozygous GG status was found in several patients
(13/30) and controls (2/10) samples, but the
heterozygote pattern GA was found in a low-frequency
ratio in patients (6/30) and high frequency in controls
(6/10). It's interesting to note that both the patients
(11/30) and the healthy group (2/10) had the
homozygous AA pattern.

Hardy-Weinberg equilibrium

A basic theory known as the Hardy-Weinberg
equilibrium (HWE) holds that, without unfavorable
circumstances, a population's genetic diversity would
remain constant over the course of many generations.
To compute HWE, the genotype and allele frequency of
the IL-17, G271A SNP are provided in Tables 1, 2, and
3. The genotype distribution in the control group was
in Hardy-Weinberg Equilibrium (p > 0.05), as shown in
Table 3.

The present results of the study revealed the frequency
of the genotype (Genotype frequency of IL-17, G > A
SNP) between the patient group and the healthy group.
The frequency of the genotype GG was 13 in the group
of patients, with a percentage of 43.4%, while in the
control group, the number was 2, with a rate of 20%, as
there was no statistically significant difference (p =
0.19). As for the pattern GA, the number of cases in the
patient group was 6 cases, with a rate of 20%, and the
control group had 6 cases, with a rate of 60%, where the
difference was statistically significant (p = 0.02). As for
the genotypic pattern AA, its frequency was 11 in the
sick individuals’ group with a percentage of 36.6%,
while in the healthy group it was 2, with a percentage
of 20%, as there was no change that is statistically
significant (p=0.3) according to Table 1.

IL-17, G271A Patients = 30 Controls = 10 OR P
GG 13 (43.4%) 2 (20%) 3 0.19
GA 6 (20%) 6 (60%) 0.17 0.02
AA 11 (36.6%) 2 (20%) 2.3 0.3

Table 1: Genotype frequency of IL-17, G > A SNP among patients
and healthy individuals.

Genotype frequency of IL-17, G271A SNP between the patient
group and the control group (healthy individuals)

Allele frequency of IL-17, G271A SNP among heart
patients and healthy people has a statistically non-
significant connection between IL-17A gene, G271A
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polymorphisms and the development of heart disease
(p-value = 0.8), as shown in Table 2.

IL-17, G2T1A Patients = 30 Controls = 10 OR p-value
G 32 (53.4%) 10 (50%) 1.14 0.8
A 28 (46.6%) 10 (50%)

Table 2: Allele frequency of IL-17, G271A SNP among heart
disease patients and controls (healthy people).

Allele frequency of IL-17, G271A SNP among heart patients and
healthy controls, with a statistically non-significant connection
between IL-17A gene-271 G > A polymorphisms and the
development of heart disease (p-value = 0.8)

The genotype distribution in the control group was in
Hardy-Weinberg Equilibrium (p > 0.05), indicating no
significant difference between the observed and
expected genotype frequencies, as shown in Table 3.

Genotype GG GA AA

Observed genotype 2 6 2

Expected genotype 2.5 5 2.5

HWE Freq 25% 50% 25%

X2=04 Df1 p=0.5
Table 3: HWE of IL-17, G271A SNP among controls (healthy
people).

The present results of HWE for IL-17, G271A SNP, among the
healthy population showed no significant difference between the
expected genotype and observed genotype

According to the distribution of IL-17, the G271A SNP
in this research population under recessive and
dominant models (Tables 4 and 5) showed non-
significant results, so the recessive model (GA + AA)
(OR = 2.7) was more sensitive to heart diseases than the
dominant model.

Genotype | Patients =30 Controls = 10 OR p-value
GG + GA 19 8 0.3 0.14
AA 11 2

Table 4: Distribution of IL-17, G271A SNP in the current
research population under the dominant model.

The dominant model (GG + GA) (OR = 0.3) is less sensitive than
the recessive model to heart diseases

Genotype | Patients =30 Controls = 10 OR p-value
GG 13 2 2.7 0.25
GA+AA 17 8

Table 5: Distribution of IL-17, G271A SNP in the current
research population under a recessive model.

The recessive model (GA + AA) (OR = 2.7) was more sensitive to
heart diseases than the dominant model

Discussion
The dbSNP service
(https://www.ncbi.nlm.nih.gov/projects/SNP/) was used
to obtain the gene. A graphical representation of the
IL-17 dbSNP database on chromosomal number 6
(GenBank Acc. NG 033021.1) was done to determine
the kind of these SNPs by going over each of the
fourteen SNPs that the dbSNP engine has discovered.
An essential inflammatory cytokine for bridging
innate and adaptive immunity is IL-17A. According to
molecular research, IL-17 is an essential cytokine that
promotes inflammation, stimulates the release of

several chemokines and cytokines from several cell
types, including myeloid cells and mesenchymal cells,
which help to recruit neutrophils and monocytes into
the inflammatory milieu [9].

Interleukin-17, a brand-new cytokine family with 6
protein members (IL-17A-IL-17F), has a major impact
on several chronic inflammatory diseases [10].
Activated CD4 + T cells (Th17 cells), lymphoid tissue
inducers (LTi-like cells), neutrophils, and NK cells have
the potential to produce IL-17 [11]. Along with this,
changes in the genes that direct the pathways to
inflammatory cytokines can result in the development
of CVD [12].

No correlation was observed in this research in the

context of cardiac disorders and IL-17 271 G > A SNP
polymorphism (p = 0.8). While there wasn't a
statistically significant correlation of overall allele
frequency to risk of CVD (p = 0.8), In this study, there
was, a significant correlation in specific genotypes
studied. The GA heterozygous genotype was
significantly increased in healthy controls compared to
patients (p = 0.02) and would likely have a protective
role against CVD. The homozygous genotypes (AA and
GG) did not have a statistically significant correlation.
Therefore, while this polymorphism would not be
contributing significantly to risk at an allele level, there
appears to be an association of this particular GA
genotype to decreased occurrence of CVD in this
patient population. Zhang et al, [13] and Pei et al,
[14], in two reports, have provided associations among
IL-17 gene polymorphism and CVD risk.
The key transcription factor binding motif responsible
for NFAT binding activity with the A allele was
significantly strengthened by the variation at position
rs2275913 in the promoter region within the IL-17A
gene [15].

Results from recent studies showed that the G > A
(rs2275913) polymorphism was not significantly
associated with heart diseases; these results were
combined with the research undertaken by Espinoza et
al., [16], which revealed no significant correlation with
the number of stenotic vessels and the polymorphism
at the level of the rs2275913. This would suggest that
this genetic polymorphism is not effective in providing
an estimation of CVD severity. According to the
statistics from the allele frequencies, the G allele was
more frequently represented and the A allele was less
frequently represented in the patient group (n = 32),
while both G and A alleles were equally frequent in the
control group (10 G alleles, 10 A alleles). IL-17A's G
(rs2275913) promoter polymorphism is thought to play
a role in the pathophysiology of a number of
inflammatory disorders. Regarding the significance of
the rs2275913 polymorphism in the CVD etiology,
contradictory findings have been presented.

Advancements in Life Sciences | www.als-journal.com | October 2025 | Volume 12 | Issue 3 550



Estimate the relationship between SNP of the IL-17 gene (rs2275913) and cardiovascular diseases (CVDs)

The current findings revealed that the frequency of
the minor A allele was lower in patients (28/60 = 46.6%)
than in controls (10/20 = 50%). The prevalence of the A
allele was recorded in populations of Brazil (28.30%)
and China (29.64%) [17]. However, its higher
prevalence approximated the stated frequency for the
Middle Eastern Chinese population (46.94%) [18] and
was higher than the A allele's documented frequency in
the Mexican population (19.04%) [19].

Additionally, the genotype distribution of the IL-17
gene showed that the most frequent genotype among
patient samples (13; 43.4%) and control samples (2;
20%) was GG, whereas 11 patient samples (36.6%) and
2 control samples (20%) had the AA genotype.
According to a functional investigation, the rs2275913
A allele is linked to increased IL-17A promoter activity,
indicating that the rs2275913 AA genotype may be
responsible for increased inflammation levels [20]. The
chance of developing coronary heart disease was
reported to be higher in those with the AA genotype
and the GA + AA genotype of rs2275913 than in people
with the GG genotype [21].

IL-17 rs2275913 polymorphisms were linked to an
increased risk of giant cell arteritis, according to
Maérquez et al., [22]. Geng et al., [23] found that the AA
genotype and A allele of the rs2275913 genetic variant
greatly enhanced the chance of developing CVD. Other
research, however, did not support this genetic
polymorphism's contribution to the development of
CVD. A major limitation of this study is the very small
control group (n = 10). This reduces statistical power
and limits the generalizability of the results. Future
studies should employ larger and more balanced case-
control samples to draw more robust conclusions.

The present results support the findings of Zhao et
al. [18] but contradict those of Geng et al. [23], who
reported that the A allele and AA genotype were
associated with increased risk of CVD, whereas in this
study the GA genotype appeared protective, and the A
allele frequency was lower in patients than in controls.
The relatively lower frequency of the A allele in CVD
cases (46.6%) compared to healthy controls (50%), and
correspondingly significantly increased frequency of
GA genotype in controls, suggests specific inheritance
modes in this region possess protective effects against
CVD. Consistent with the result in other research, Zhao
et al., [18] demonstrated that the risk of CVD was
linked to genotypes AA and AG/AA of the rs2275913.
But when the study was adjusted for the demographics
of the participants, no significant correlation was left
to suggest that patient factors can influence the
correlation between rs2275913 and risk of CVD [18].

Pei et al, [14] investigated the associations of IL-17
gene polymorphisms with cardiovascular diseases. IL-
17F rs763780 polymorphism is not predicted to play a

part in myocardial infarction development, according
to the results of one case-control study in Chinese
individuals. According to Zhang et al, [13], IL-17A
rs8193037 is associated with greater CVD incidence and
increased expression of IL-17A in acute myocardial
infarction (AMI). In line with Vargas-Alarcén et al., [19]
research, IL-17A haplotypes played a part in CVD
development. Interestingly, IL-17A plays a positive
part in various infections, including influenza A virus
(H5N1), through the increased response to infections
and recruitment of B cells to the lung [24]. Because of
this reason, their polymorphism is possibly linked with
the development and progression of several lung
disorders, including infection in the lung [25], lung
fibrosis [26], non-small cell lung carcinoma [26], and
lung neutrophilia [27].

The IL-17 gene polymorphism has also played
various roles, and the G > A variant in the position of
rs2275913 has also contributed to a greater risk for
diseases such as pancreatic cancer [28], carcinogenesis
related to chronic inflammation [29], breast cancer [30],
and diet-induced obesity [31]. Genetic polymorphism in
the IL-17A gene was linked with various severe cellular
dysfunctions [32-36], for instance, Chagas disease,
lupus nephritis, Ankylosing Spondylitis, inflammatory
arthritis, and several others [37-39].
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