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ABSTRACT 
In many areas of the globe, chronic kidney disease (CKD) is a widespread health concern 

defined by the progressive loss of kidney function. The genetic contribution to the 

development of kidney disease is essential in forecasting risk variables and resolving genetic 

enigmas. Genetic variations are among the factors that might be linked with renal disease 

development. This research aims to examine the relationship between five single nucleotide 

polymorphisms (SNPs): rs1126616, rs35068180, rs1800247, rs4236, and rs2248359 with the risk 

of developing CKD among Iraqi patients. A study involved 80 subjects, divided into fifty CKD 

patients and thirty healthy subjects. Genotyping was identified by applying the polymerase 

chain reaction followed by the restriction fragment length polymorphism (PCR-RFLP) 

method. Compared to the control group, the recurrences of the genotyping TT (p = 0.01) and 

their allelic T (p = 0.02) in the rs1126616 were considerably higher in the CKD group. 

Regarding of rs1800247 CT and TT genotypes and (T) allele exhibited a substantial excess in 

the CKD patients (p = 0.01, 0.0229, < 0.03, respectively). For rs4236, the TT genotype (p = 0.01) 

and T (p = 0.02) allele were significantly increased in the CKD patients. The recurrences of the 

genotyping TT (p = 0.02) and their allelic T (p = 0.01) in the rs2248359 were considerably 

greater in the CKD group. Furthermore, the genotypes and alleles of rs35068180 showed no 

significant variations among CKD patients and healthy subjects. The results demonstrated 

that four genetic polymorphisms are probably biomarkers or effective factors linked to CKD 

patients. Also, specific genetic polymorphisms might lower or raise a patient's renal disease 

risk. Differences in genetic and allelic patterns can significantly impact how a disease is 

treated and what medicines are used. 

 

  

 

 

 

 

 

 

 

 INTRODUCTION 

Chronic kidney disease (CKD) is a prevalent health problem in many states that 

involves the gradual cessation of kidney function as waste and fluid accumulate in the 

body and are not excreted in the urine [1]. In addition to advancing age, genetic and 

environmental factors, diabetes mellitus, high blood pressure, and cardiovascular 

disease may raise the risk of CKD, which can develop into end-stage renal failure, 

which can be fatal [2, 3]. 

Genetic influences can be involved in determining the course of renal disease and the 

possibility of its development through advanced modern techniques that review the 

effect of genetic change on the phenotype through the course of the natural disease, 

susceptibility to infection, and reactions to preventive treatments [4]. 
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Several studies utilizing advanced technologies have contributed to the assessment of 

genetic risk factors and the identification of the roles of genetic variants associated with 

chronic kidney failure through the modification of the coding of some genes containing 

single-nucleotide polymorphisms and their crucial roles in predicting the risk of CKD 

[5-7]. 

There is much evidence referring to the genetic contribution to kidney disease 

development. Some researchers have established a link between renal failure and the 

modification of protein expression and genetic differences present in numerous human 

genes. These genes are involved in predicting risk factors and elucidating genetic 

conditions related to the diseases including osteopontin (OPN), matrix 

metallopeptidase-3 (MMP-3), osteocalcin (OCN), matrix gamma-carboxyglutamic acid 

protein gene (MGP), and 24-hydroxy [8-12]. 

OPN is a glycoprotein found in many secretions, cells, and organs that plays a role in 

bone resorption and serves as a controller of immunological reactions. It also protects 

against kidney disease, oxidative stress, and nephrolithiasis [13]. Furthermore, the OPN 

SNP rs1126616 is linked to kidney disease and has increased chronic kidney disease 

and kidney dysfunction [14]. Moreover, a relationship was found between the 

recurrences of (SNPs) at the OPN gene and the nephritic complications, which may be 

useful as biomarkers for rejecting kidney transplants [8]. On the other hand, the MMP-3 

gene or stromelysin-1 are anti-fibrotic factors involved in many physiological actions 

that are expressed in many tissues of the body and linked with the regulation of renal 

diseases that can be seen in CKD and inflamed renal tissues [15]. According to 

mounting data, MMPs appear to have a wide range of roles in the development of new 

blood vessels, inflammation, proliferation, and apoptosis, which are typically caused by 

an immune response, as well as a variety of kidney disorders, including renal damage, 

CKD, and glomerulonephritis [15-17]. 

However, nephropathy in diabetics has been associated with the rs35068180 SNPs in 

the gene that codes for the MMP-3 gene [18]. Its conjunction with the MMP-1 gene is 

highly related to kidney fibrosis and end-stage renal failure. The MMP-3 gene 

suppression can ameliorate fibrosis and damage in the renal tissues [19]. 

The OCN gene is a protein substantially more prevalent in osteocytes, dependent on 

potassium supplements, and associated with anticancer activity [20]. It is also involved 

in the structure of bone matrix calcification pathways.  

The OCN gene may decrease intravenous calcination by influencing the vitamin D gene 

activity in humans. Indicating that the beneficial role of calciferol on membrane thin 

layer cell damage is intermediated by a lowering in the expression of (OCN) protein in 

calcination pathways [21]. Vitamin D deficiency is common in most patients with renal 

disease [22].  

The harmful interaction between the brittle skeleton and the rigidity of the arterial wall 

results from osteoporosis and vascular calcification developing in chronic renal failure. 

So, bone-related OCN proteins were given importance, and a relationship investigation 

between SNPs-rs1800247 of OCN coding gene, bone gamma-carboxyglutamate protein 

(BGLAP), and chronic renal failure development was carried out, which serve as 

regulators or activators and mediate between the bone and vasculature [23, 24].  

Otherwise, the MMP-3 gene, called MGP, can be found in many organs and is a well-

known suppressor of calcination in the vasculature. It is abundant in the calcinated 

atheroma plaques in people. The potassium deficiency, linked to impaired MGP 

activity in the vessels, is a significant predictor of vascular calcination and osteoporosis 
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in renal failure patients [25]. Moreover, the polymorphisms of the MGP gene have been 

identified in patients with CKD to estimate the affinity between genotype and disease 

development by rs4236 SNPs related to the MGP gene that may be a biomarker for the 

development in end-stage patients of kidney failure [11]. 

The decreased vitamin D and phosphate levels in patients with kidney failure are 

associated with an increased expression of the CYP24A1 genes, which are related to the 

cytochrome P450 enzyme that stimulates the processing of 25-hydroxy vitamin D3 and 

1,25-dihydroxy vitamin D3 to form vitamin D-24 hydroxylase [12, 26]. In the same 

context, rs2248359 SNPs are located in the CYP24A1 gene that codes the 24-hydroxylase 

enzyme, contributing to the regulation of renal damage exacerbated [27].   

However, declining vitamin D can aggravate calcium and phosphate balance, leading 

to kidney-bone abnormalities in patients with CKD and other renal dysfunction 

consequences. These outcomes support a greater emphasis on suppressing CYP24A1 

action to treat vitamin D insufficiency in patients with CKD [28]. For other applications, 

the principal objective of this research is to identify the linkage between gene 

polymorphisms and the risk of developing CKD, the potential for solid significance 

between the polymorphism of these genes and the development of CKD, and the 

possibility of using genes as biological biomarkers in detecting CKD. 

 

MATERIALS AND METHODS 

Subjects of the study 

Samples were collected from volunteer subjects at hospitals and medical clinics in 

Anbar Governorate, Iraq. Doctors diagnosed the samples of patients with CKD 

according to patient reports. The ethical clearance was done according to the Iraqi 

Ministry of Health and Environment (15.02.2021-15.02.2022). 

This study was conducted in the Molecular Genetics Laboratory, College of Science, 

University of Anbar. The study involved 80 subjects aged (25–70) years, divided into 50 

patients with CKD (26 and 24) for men and women, respectively. It excluded the 

subjects with a history of acute kidney failure, liver failure, malignancy, and infectious 

disease. The control group involved 30 healthy subjects (19 and 11), men and women, 

respectively, with the absence of health disorders or any history of CKD.  

 

Sampling and DNA extraction 

Under sterile conditions, 5 ml of whole blood was drawn from each participant and 

placed in ethylenediaminetetraacetic acid (EDTA) tubes. Double-stranded nucleic acid 

(DNA) was extracted through a genomic DNA purification kit (Promega, USA), 

depending on the manufacturer's procedures. 

 

Genotyping and polymorphisms 

The running investigation examined five polymorphisms: rs1126616 at the OPN gene, 

rs35068180 at the MMP-3 gene, rs1800247 at the OCN gene, rs4236 at the MGP gene, 

and rs2248359 at the CYP24A1 gene were chosen. Genotyping was identified by 

applying the polymerase chain reaction followed by the restriction fragment length 

polymorphism (PCR-RFLP) method.  

In addition, the five studied polymorphisms (rs1126616, rs35068180, rs1800247, and 

rs2248359) were evaluated by applying specific methods for each gene, which included 
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enzymatic amplification procedures, thermocycling conditions, primer sequences, and 

restriction enzymes used for each gene, as shown in Table 1. These methods were based 

on genetic analysis methods proposed by previous research. 

 

Table 1. Screening of polymorphisms genotyping with products of PCR and restriction enzymes. 

Genes - SNPs Primers 

PCR 

Product 

(bp) 

Restriction 

Enzyme 

Restriction Enzyme 

Product (bp) 
Reference 

OPN-rs1126616 
Forward:5′TACCCTGATGCTACAGACGAGG3′ 

Reverse:5′CTGACTATCAATCACATCGGAATG3′ 
252 AluI 

C 147+105 

T 105; 61+44 
[29] 

MMP 3-rs35068180 
Forward:5'CTTCCTGGAATTCACATCACTGCCACCACT3' 

Reverse:5'GGTTCTCCATTCCTTTGATGGGGGGAAAGA3' 

 

 

129 

 

 

PsyI 

6A/6A-129 

6A/5A-129, 97+32 

 5A/5A-97+32 

[30] 

OCN-rs1800247 
Forward:5′CCGCAGCTCCCAACCACAATAAGCT3′ 

Reverse:5′CAATAGGGCGAGGAGT3′ 
253 HindIII 

TT 232; 21 

TC 253; 232+21 CC 

253 

[31] 

MGP-rs4236 

 

Forward:5′TCAATAGGGAAGCCTGTGATG3′ 

Reverse:5′AGGGGGATACAAAATCAGGTG3′ 
173 Eco477 

CC 127+46 

CT 173+127 

TT 173 

[32] 

CYP24A1-

rs2248359 

Forward:5′AGTTAGGAAATGCGCCTTGAG3′ 

Reverse:5′GGATCAGGTTGAAAGGATTCG3′ 
326 SacII 

C 100+226 

T 326 
[33] 

 

From Table 1, a polymerase chain reaction PCR (Thermo-Fisher-Scientific, USA) device 

was used for all amplification reactions. Depending on the manufacturer's steps, five 

restriction enzymes specific to each gene were used to digest the products when PCR 

products were generated. The size of PCR-amplicons of single nucleotide 

polymorphisms (SNPs) rs1126616 (250 bp), rs35068180 (129 bp), rs1800247 (253 bp), 

rs4236 (173 bp), and rs2248359 (326 bp) was digested by AluI, PsyI, HindIII, Eco477, and 

SacII enzyme, respectively.  

The PCR was used to obtain PCR and enzyme products, and electrophoresis with 2 % 

agarose gel was used to examine and isolate the PCR and enzyme products. 

 

Statistical analysis 

SPSS software (modeler-18.0, United States) was used to analyze the data statistically. 

The associations between genetic polymorphisms and CKD were evaluated by 

comparing allele and genotype frequencies in patients and healthy subjects by (Chi-

squared and Fisher's Exact) tests. Evaluating the odds ratio (OR) with a 95% confidence 

interval (CI) and a probability (p) value that is below five percent (p = 0.05) is taken into 

account to be statistically meaningful. 

 

RESULTS 

The OPN gene and CKD 

Table 2 represents the frequencies of the rs1126616 genotyping and its alleles among the 

CKD patients and control (healthy subjects) groups. The genotype frequency for the 

rs1126616 polymorphism, CC, CT, and TT, is (8%, 28%, and 64%) in the CKD group 

(76.66%, 20%, and 3.333%) in the control group, respectively.  

Recurrence of the (C and T) alleles was seen in (22% and 78%) of CKD patients, 

compared to (86.66% and 13.33%) of controls. The recurrence of the rs1126616 TT 
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genotype was expressively excess in kidney patients at 64% when compared to the 

healthy subjects at 3.33% (p = 0.01, OR = 0.01940, 95% CI = 0.001841-0.1329).  

Also, the recurrence of the (T) allele was significantly higher in the CKD group (78% 

compared to the healthy subjects 13.33 % (p = 0.02, OR = 0.04339, 95% CI = 0.01874 to 

0.1036) as shown in Figure 1. 

 

 

Figure 1. Association between OPN gene rs1126616 and CKD. 

 

Table 2. In CKD patients, genotypic and allelic frequencies (%) of OPN gene rs1126616 polymorphism. 

Genotypes Frequencies (%) 

Genotypes 
Controls 

n=30 

Patients 

n=50 
p-value (%)  OR 95% CI 

CC 23(76.66%) 4(8%) 3 37.79 10.21-116.2 

CT 6(20%) 14(28%) 59.47 0.6429 0.2095-1.985 

TT 1(3.33%) 32(64%) 1 0.01940 0.001841-0.1329 

Chi-squared 0.5436 1.6955  

Alleles Frequencies (%) 

Alleles 
Controls 

(n=60) 

Patients 

(n=100) 
p-value (%) OR 95% CI 

C 52(86.66%) 22(22%) 4 23.05 9.657-53.38 

T 8(13.33%) 78(78%) 2 0.04339 0.01874-0.1036 

 

The MMP-3 gene and CKD  

Table 3 shows how the genotypes and alleles of the MMP-3 gene rs35068180 

polymorphism were spread out among people with CKD and people who were 

controlled. CKD group, the frequency of the rs35068180 polymorphism genotypes 

consists of (5A/5A = 16%, 5A/6A = 64%, and 6A/6A = 20%), while in healthy subjects it is 

(5A/5A = 33.33%, 5A/6A = 46.67%, and 6A/6A = 20%). However, the frequency of the 

rs35068180 alleles consists of (5A = 48% and 6A = 52%) in CKD patients, whereas the 

allelic in healthy subjects was (5A = 56.67% and 6A = 43.33%). 

Furthermore, the proportions of rs35068180 polymorphism genotypes and alleles 

among CKD patients and healthy subjects showed insignificant variations that were not 
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statistically significant, despite the frequency of the rs35068180 5A/6A genotype being 

high in the CKD patients versus the healthy subjects (64% vs 46.67%). Still, the variation 

was also not statistically significant. 

 

Table 3. In CKD patients, the genotypic and allelic frequencies (%) of MMP-3 gene rs35068180 polymorphism. 

Genotypes frequencies (%) 

Genotypes 
Controls 

(n=30) 

Patients 

(n=50) 

p-value 

(%) 
OR 95% Cl 

5A/5A 10(33.33%) 8(16%) 9.81 2.625 0.9220-7.393 

5A/6A 14(46.67%) 32(64%) 16.32 0.4922 0.1976-1.183 

6A/6A 6(20%) 10(20%) 99.99 1.000 0.3051-3.075 

Chi-squared 0.0743 3.9776  

Alleles frequencies (%) 

Alleles 
Controls 

(n=60) 

Patients 

(n=100) 

p-value 

(%) 
OR 95% Cl 

5A 34(56.67%) 48(48%) 32.87 1.417 0.7463-2.753 

6A 26(43.33%) 52(52%) 32.87 0.7059 0.3632-1.340 

 

The relationship between CKD and the OCN gene 

Results of CKD patients and healthy subjects on the genotyping and allelic recurrence 

of the OCN-rs1800247 polymorphism are described in Table 4. Regarding rs1800247 

polymorphism, the frequency of the genotypes CC, CT, and TT consists of (4%, 68%, 

and 28%) in the CKD group and (80%, 13.33%, and 6.66%) in the control group, 

respectively.  

While the rs1800247 allele frequencies (C and T) were seen in (38% and 62%) of CKD 

patients and (86.66% and 13.3%) of healthy individuals, respectively. The current data 

indicated that the frequency of the rs1800247 polymorphism genotypes (CT and TT) 

showed a significant increase in the CKD group (68% and 28%) than those of the 

control group (13.33% and 6.66%) (p = 0.001, 0.0229, OR = 0.07240, 0.1837, 95% CI = 

0.02492-0.2447, 0.03953 to 0.8360, respectively).  

Likewise, the allelic frequency (C) showed a significant increase in the CKD patients 

(62%) compared to the control group (13.33%) (p = 0.01, OR = 0.09429, 95% CI = 0.04306-

0.2241) as shown in Figure 2. 
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Figure 2. Association between OCN gene rs1800247and CKD. 

 

Table 4. In CKD patients, the genotypic and allelic frequencies (%) of OCN gene rs1800247 polymorphism. 

 

 

 

 

 

 

 

 

 

The MGP gene and CKD 

Table 5 shows the genotyping and allelic recurrences of the MGP gene rs4236 

polymorphism in people with CKD and those in control. For rs4236, the (CC, CT, and 

TT) genotypes make up (4%, 12%, and 78%) of the CKD patients and (83.33%, 10%, and 

6.7%) of the healthy control group, respectively. The frequency of the rs4236 allele (C 

and T) was (13% and 87%) in CKD patients and was (88.33% and 11.67%) in control, 

respectively.  

Moreover, an elevated rate of recurrence of the genotype (TT) was detected in the CKD 

patients at 78% when compared with the healthy control group at 6.67%; thus, this 

genotype of rs4236 polymorphism might be associated with an increased risk of CKD 

(p = 0.01, OR = 0.02015, 95% CI, 0.004498-0.09359).  

However, the rs4236-T allele was remarkably excess in the CKD patients 87% compared 

to the healthy subjects 13%, so this allele may be associated with an increased risk of 

CKD (p = 0.02, OR = 0.0197, 95% CI, 0.008311-0.05140) as shown in Figure 3. 

 

Genotypes Frequencies (%) 

Genotypes 
Controls 

(n=30) 

Patients 

(n=50) 
p-value (%) OR 95% CI 

CC 24(80) % 2(4%) 0.1 96.00 17.01-439.1 

CT 4(13.33%) 34(68%) 1 0.07240 0.02492-0.2447 

TT 2(6.66%) 14(28%) 2.29 0.1837 0.03953-0.8360 

Chi-squared 5.3698 9.8179  

Alleles Frequencies (%) 

Alleles 
Controls 

(n=60) 

Patients 

(n=100) 
p-value (%) OR 95% CI 

C 52(86.66%) 38(38%) 1 10.61 4.462-23.23 

T 8(13.33%) 62(62%) 3 0.09429 0.04306-0.2241 
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Figure 3. Association between MGP gene rs4236 and CKD. 

 

Table 5. The percentages of CKD patients with an MGP gene rs4236 polymorphism. 

Genotypes Frequencies (%) 

Genotypes 
Controls 

(n=30) 

Patients 

(n=50) 
p-value (%) OR 95% CI 

CC 25(83.33%) 2(4%) 2.3 120.0 23.49-553.3 

CT 3(10%) 9(12%) 51.95 0.5062 0.1387-1.819 

TT 2(6.67%) 39(78%) 1 0.02015 0.004498-0.09359 

Chi-squared 7.9513 2.0858  

Alleles Frequencies (%) 

Alleles 
Controls 

(n=60) 

Patients 

(n=100) 
p-value (%) OR 95% CI 

C 53(88.33%) 13(13%) 4 50.67 19.46-120.3 

T 7(11.67%) 87(87%) 2 0.0197 0.008311-0.05140 

 

The CYP24A1 gene and CKD 

Table 6 indicates the frequencies of the CYP24A1 gene rs2248359 genotypes and their 

alleles between the CKD and control groups. The genotyping frequencies for the 

CYP24A1 gene rs2248359 polymorphism, the (CC, CT, and TT) consist of (6, 22, and 72) % 

in the patients with CKD group, and (86.66, 13.33, and 0) % in the control group, 

respectively. The frequency of the rs2248359 (C and T) alleles was found in (17 and 83) % 

of the CKD patients, respectively, while it was (93.33 and 6.66) % of the control group, 

respectively. The frequency of the rs2248359 (TT) genotype was significantly elevated 

in the CKD group (72%) compared to the control group (0%) (p = 0.02, OR = 0.0065, 95% 

CI = 0.01874-0.1036). The frequency of the (T) allele was significantly higher in the CKD 

group (83%) compared to the control group (6.66%) (p = 0.01, OR = 0.01463, 95% CI = 

0.005342-0.04586) as shown in Figure 4. 
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Figure 4. Association between CYP24A1 gene rs2248359 and CKD. 

 

Table 6. Genotypic and allelic frequencies (%) of CYP24A1 gene rs2248359 polymorphism in CKD patients. 

 

 

 

 

 

 

 

 

 

 

DISCUSSION 

SNPs linked to or located at genes have been extensively studied in many human 

disorders, including kidney, heart, pancreatic, infectious, and malignant diseases. A 

category of Iraq sufferers with chronic renal disease for five genes that involve OPN 

gene, MMP-3 gene, OCN gene, MGP gene, and CYP24A1 gene, respectively for 

genotype were estimated. During the five polymorphisms analysis of the CKD patients 

compared to the control group, our results showed an association with four SNPs, 

including rs1126616, rs1800247, rs4236, and rs2248359, via observing significant 

elevations in their genetic and allelic frequencies. At the same time, we did not find any 

association with the SNPs rs35068180, and their genetic and allelic frequencies showed 

no significant variations.  

Many complications and physiological disorders are associated with CKD patients, 

which can lead to human death. However, several studies indicate some disorders may 

be associated with kidney failure but are clinically not completely clear [34]. Among 

those problems and complications, atherosclerosis, heart and blood vessel disease cases 

are the complications introduced by patients with renal failure [35, 36].             

Genotypes Frequencies (%) 

Genotypes 
Controls 

(n=30) 

Patients 

(n=50) 

p-value 

(%) 
OR 95% CI 

CC 26(86.66%) 3(6%) 4 101.8 19.43-379.4 

CT 4(13.33%) 11(22%) 55.83 0.6154 0.1997-2.093 

TT 0(0%) 36(72%) 2 0.0065 0.0004-0.1137 

Chi-squared 0.1531 2.4291  

Alleles Frequencies (%) 

Alleles 
Controls 

(n=60) 

Patients 

(n=100) 

p-value 

(%) 
OR 95% CI 

C 56(93.33%) 17(17%) 4 68.35 21.81-187.2 

T 4(6.66%) 83(83%) 1 0.01463 0.005342-0.04586 
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Numerous studies have shown the significant impact of the OPN gene polymorphism 

rs1126616 in the progression of malignancies and the likelihood of cancer in people [37]. 

The polymorphism of the OPN gene rs1126616 plays a significant role in tumorigenesis. 

It is linked to an elevated risk of colon cancer, and the prevalence of polymorphisms 

OPN gene is affected by demographic characteristics [38].  

The outcomes showed an association in the genetic and allelic frequencies of the 

rs1126616 polymorphism in CKD, as there was a significant increase in the genetic (TT) 

and allelic (T) frequencies among kidney patients compared to the control group. These 

results corroborate a study conducted on lupus nephropathy patients, which revealed 

an increase in genotype frequencies (TT) of the OPN gene in lupus nephropathy 

patients compared to healthy subjects [30]. Also, previous research supports the 

findings, which describe that the rs1126616 SNPs are linked to cases of renal failure and 

cardiac disease. In addition, elevated patterns of the OPN gene have been detected in 

patients with severe renal complications [8]. 

SNP rs35068180 is essential for contributing to the pathological and physiological roles 

of the kidneys by inducing ameliorative effects in injured kidney tissues and other renal 

functions [39]. MMP-3 gene encodes an enzyme that breaks down proteins and 

peptides outside of a cell in a regulated manner. Some matrices patterns have been 

found in hepatic tissue [40]. The genotype patterns of the MMPs gene regulate the 

development and growth of the endothelium cells and involuntary non-striated muscle, 

influencing the progression of the vascular endothelium, blood-vessel reorder, and 

maybe inducing high blood pressure [41-42]. 

The effect of the MMP-3 gene was indistinct at the biological level in current findings 

due to the low genetic and allelic frequencies of SNPs rs35068180 in Iraqi CKD patients. 

There was a low number of genetic (TT) and allelic (T) frequencies in kidney disease 

patients. Nevertheless, this might be a marker or a protective signal, and previous 

researchers' remarks were split about the protective functions of these genes play in 

kidney disease patients   

Often, the genetic analyses do not correlate with one another on the function of 

rs35068180 polymorphism as indicators in the evolution of high blood pressure and 

may change in various communities according to the demographic origin, participant 

number, and methodology in the study [43]. In another study, associations between 

three patterns of the MMP-3 genes and frequent abortion in Iranian women were 

examined. Their results found that the rs35068180 genotype variation was most 

common in patients with miscarriages, while no association was found with 

polymorphisms in other patterns of MMPs genes [44]. 

The OCN gene rs1800247 polymorphism is prominent in the coding position of the 

OCN gene that has been linked to blood pressure and bone injuries in numerous 

studies [45-47]. In contrast, previous studies did not find prominent roles or sufficient 

information for the rs1800247 polymorphism at the renal level. An association between 

rs1800247 and kidney patients has been found. It is unclear how or why this gene 

affects the start and progression of renal failure, but it could have a role because it is in 

the regulatory region, causes a change in the nucleotides, and may control gene 

expression. The findings showed an elevated frequency of the (TT) genotype and (T) 

allele of the MGP gene rs4236 polymorphism in the patients with CKD compared to the 

control group.  

Therefore, these genotypic and allelic variants of rs4236 might be related to an 

increased risk of CKD. Moreover, a Ukrainian study reported the presence of the (MGP) 

rs4236 polymorphism in female and male CKD patients with complications of 
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myocardial infarction, low blood flow, and blood vessel diseases. Their genetic analyses 

showed a significantly increased frequency of the rs4236 polymorphism (TT) genotype 

and the (T) allele in the CKD patients compared to the healthy group.  

They stated that the rs4236 genetic polymorphism in patients who show negative 

symptoms and poor performance of the heart and blood vessels associated with renal 

failure could be a biomarker of these diseases and their dangerous complications [32]. 

Furthermore, the MGP gene can be organized by calcination in external cell matrices. It 

is overexpressed in many tissues, including the heart, blood vessels, renal, skeleton, 

and pulmonary tissues [11].  

The MGP gene was highly expressed in the epithelium cells of kidney tissues and 

people with a fatty deposit on a blood vessel [48]. A Chinese study was conducted on 

men and women patients with renal calculi to detect the genotypes of the 

polymorphism MGP gene rs4236. They found that rs4236 strongly correlates with renal 

calculi patients and may be an indicator to predict the risk of developing renal calculi. 

The efficiency of the MGP gene is likely linked to the inner membrane of blood vessel 

autonomic myocytes [49].  

However, the genotyping of MGP gene rs4236 polymorphism and variations in the 

allele can cause an alteration in the amino acid sequence and translation process of the 

protein, which may influence the development of non-soluble calcium synthesis in 

kidney patients [50]. The links between the CYP24A1 gene rs2248359 polymorphism 

and the danger of CKD among Iraqi individuals have been investigated for genetic 

analysis.  

A comparison of rs2248359 genotype frequencies in the CKD patients and control 

groups showed that the (TT) genotypes and (T) allele portions were linked to an 

elevated risk of CKD. Our findings revealed that CKD patients with high (TT) 

genotypes and (T) alleles had a higher chance of developing CKD. The diagnostic 

variables of the rs2248359 polymorphism of these results could be helpful in risk 

evaluation or as potential diagnostic markers for CKD. 

The CYP24A1 genotype has been linked to renal disease and calcium levels in genomic 

investigations because of its critical role in the metabolic processes of vitamin D [13]. 

The relationship between rs2248359 variants and the metabolic pathway of vitamin D 

insufficiency has been identified in many communities [51]. Within that investigation, 

we successfully amplified the CYP24A1 gene expressing hydroxylase in the biological 

process of vitamin D. We discovered a connection between rs2248359 SNPs and CKD 

patients, and our outcomes indicated that CYP24A1 gene variants might raise the risk 

of CKD [50, 51].  

As very few studies have suggested rs2248359 polymorphisms with CKD, these genetic 

variations have been widely researched in other disorders, particularly heart disease, 

metabolic disorders, autoimmunity, endocrine disorders, and various malignancies [52-

54]. Furthermore, [12, 28, 52-60] showed that CYP24A1 gene variants and their alleles 

are associated with people with renal disorders such as increased serum and urine 

calcium levels, precipitation of salts and minerals in the renal tissues, and renal sacks.  

As a result, more research into the role of polymorphisms in CKD patients must be 

promoted to fully comprehend the mechanism underlying the reported link to renal 

illness. For individuals still in the early stages of CKD, a better understanding of the 

effect of these polymorphisms might be beneficial in developing new therapies for 

them.  Additional analyses of the genetic variations in other population categories will 

allow us to recognize better the linked processes of the CKD and which support or 
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contradict our results. Moreover, the findings of this research potentially give a clear 

picture of gene variants in CKD patients and identify analytical, clinical, and preventive 

indicators that contribute to the management, early diagnosis, and treatments of many 

diseases. 

 

CONCLUSION 

Genetic analyses in this study propose that SNPs are likely to be a biomarker or 

effective participator linked to CKD in the Iraqi populations, as increases in the genetic 

variation and allelic frequencies were detected in four SNPs included rs1126616, 

rs1800247, rs4236, and rs2248359. Moreover, no express variations in the genotyping 

and allelic recurrences of the SNPs-rs35068180 were detected between CKD patients 

and control people. Furthermore, appropriate genetic polymorphisms might alleviate 

or increase the risk of renal disease in patients, and the variations in genetic and allelic 

patterns can play essential roles in disease management and medication. However, it is 

suggested that more genetic study designs be conducted to demonstrate the similarities 

or differences between these findings via selecting large and different social models to 

investigate the role of polymorphisms in genetic associations. 
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