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INTRODUCTION
Chronic kidney disease is a general term for heterogeneous 
disorders affecting kidney structure and function. [1] It 
is a worldwide public health problem with an increasing 
incidence and prevalence, poor outcomes, and high cost. 
Outcomes of chronic kidney disease include not only 
kidney failure but also complications of decreased kidney 
function and cardiovascular disease. [2] So, it is defined 
as a reduced glomerular filtration rate, increased urinary 
albumin excretion, or both. Prevalence is estimated to 
be 8–16% worldwide. Complications include increased 
all-cause and cardiovascular mortality, kidney-disease 
progression, acute kidney injury, cognitive decline, anemia, 
mineral and bone disorders, and fractures. Worldwide, 
diabetes mellitus is the most common cause of chronic 
kidney disease, but in some regions other causes, such as 
herbal and environmental toxins are more spreaded [3]. 

The UMOD gene contributes to producing a protein 
called uromodulin. This protein is produced by the kid-
neys and then excreted from the body with the urine. The 
function of uromodulin remains unclear, although, it is 
known to be the most abundant protein in the urine of 
healthy individuals. Despite compelling genetic evidence 
for the association between UMOD risk variants and dis-
ease susceptibility in the general population, the underlying 
biological mechanism is not understood. Uromodulin 
overexpression in transgenic mice led to salt-sensitive 
hypertension and to the presence of age-dependent renal 
lesions similar to those observed in elderly individuals 

homozygous for UMOD promoter risk variants [4]. Rare 
mutations in UMOD have previously been described as 
a cause of monogenetic forms of kidney disease [5]. The 
UMOD gene is exclusively transcribed in the kidneys [6]. 
Previous studies have indicated that UMOD mutations 
contribute to familial juvenile hyperuricemia nephropathy, 
medullary cystic kidney disease 2 [7] and that promoter 
variants of the UMOD gene are associated with the esti-
mated glomerular filtration rate (eGFR), blood pressure, 
plasma uric acid level and incidence of CKD [8-10]. In the 
current study, the single-nucleotide polymorphisms (SNPs) 
were genotyped in the promoter region of the UMOD gene 
in CKD patients to assess its association with the kidney 
outcomes of CKD.

THE AIM
This study is designed to investigate the possible association 
of genetic polymorphism expression of UMOD gene and 
chronic kidney disease in population.

MATERIALS AND METHODS 
 Fifty patients’ blood samples suffered from CKD were collect-
ed at Al-Yarmook teaching hospital, Baghdad. Among them 
21 were men and 29 – women, aged 35 – 85 years old. Another 
group included 50 healthy subjects. DNA was extracted from 
all blood samples with EDTA using Quick DNA miniprep Kit 
ZYMO, (Cat№ D3025) according to manufacturer’s instruc-
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tions. Genotyping of 1 common polymorphisms (rs4293393) 
of the UMOD gene was done, using TaqMan® SNP Genotyping 
Assays (Cat№ 4331349). For gene expression experiment, the 
RNA was extracted, using RNA extraction kit (Direct-zol™ 
RNA MiniPrep, R2051, ZYMO RESEARCH / USA.) and 
converted to cDNA, using PrimeScriptTM RT reagent Kit 
(№ RR037A). A set of primers was used to amplify specific 
region within the UMOD gene; forward primer, CCTTTCT-
GGCTTCAGGTGCT and the reverse primer, GATGAAC-
CAAGAGGCCACCA. Another set was used to amplify the 
GAPDH gene to use it with calculation as a reference gene; 
forward primer, AGGTCATCCCTGAGCTGAA and the re-
verse primer CTGCTTCACCACCTTCTTGAT. The thermal 
cycling program was as follows: enzyme activation in 95 C° 
for 7 min, followed by 40 cycles of two steps (first one was 
denaturation 95 C° for 20 sec and second step of annealing 
for 20 sec (55 C°) and extension for 20 sec).

STATISTICAL ANALYSIS
Difference between groups was tested using Student’s t-test 
and Chi square test for continuous and nominal variables, 
respectively. The allelic and genotype association of SNP 
were evaluated by Pearson’s Chi-square test; and odds 
ratio (OR) and 95 per cent confidence intervals were de-
termined. For comparison of more than two groups, one-
way ANOVA was used. Two-tailed P<0.05 was considered 
significant. All analyses were performed using SPSS 16.0 
(SPSS, Chicago IL, USA).

RESULTS AND DISCUSSION
Mutation analysis was achieved by Real Time qPCR amplifica-
tion of UMOD gene, using specific sets of primers (Figure 1).  
The genotype and allele frequency of the polymorphism 
between patients and controls are illustrated in table I.

Fig. 1. The result of Real Time qPCR 
amplification of UMOD gene.

Fig. 2. Genotype distribution of 
UMOD gene in patients.
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The homozygous CC mutant genotype was significantly 
higher in patient than in control group (OR. =4.49, P-0.005 
and CI 95% = 1.63-12.42). While the heterozygote TC mutant 
genotype was higher in patient than in control (OR. =1.47, 
P-0.513 and CI 95% = 0.63 – 3.44). And the homozygous TT 
wild type genotype was significantly lower in patient than in 
control (OR. =0.24, P- 0.001 and CI 95% = 0.10-0.55). The 
allele frequency of T allele is lower in the patients` group than 
in control one (OR. =0.27, P-value=0.001 and CI 95%= 0.15-
0.50), while C allele is higher in the patients` group than in 
control one (OR. =0.3, P-value=0.001and CI 95%= 2.02-6.66).

Distribution of genotypes of the UMOD gene in patients 
are illustrated in Figure 2.

The UMOD is a 80-90 kDa glycoprotein encoded by the 
UMOD gene. It is the most abundant protein in mammali-
an urine under physiological conditions. It possesses anti-
microbial properties providing defense against uropatho-
gens responsible for urinary tract infections. Its excretion 
with urine follows proteolytic cleavage of the ectodomain 
of its glycosyl phosphatidylinositol-anchored counterpart 
that is situated on the luminal cell surface of the loop of 
Henle. This protein may act as a constitutive inhibitor of 
calcium crystallization in renal fluids. The UMOD may be a 
factor involved in the pathogenic process of kidney disease. 
Evidence from studies with humans and mice suggest that 
the role of UMOD is multifaceted [11 – 14]. One study 
identified that the increased urinary UMOD level was a 
risk factor for the future incidence of CKD [15].

According to the previous report published in 2012, 
CKD prevalence increases with age and affects >10% of the 
Chinese adult population(16). Another study also showed 
that CKD can progress to end-stage renal disease (ESRD) 
that requires dialysis or transplantation. 

Other study has indicated that  UMOD  mutations 
contribute to familial juvenile hyperuricemia nephropathy, 
medullary cystic kidney disease 2 [7] and that promoter 
variants of the UMOD gene associated with the estimated 
glomerular filtration rate (eGFR), blood pressure, plasma 
uric acid level and incidence of CKD [8].

CONCLUSIONS
After statistical analysis, the results showed that there could 
be association between having CC mutant polymorphism 
in UMOD gene and having CKD.
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