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ABSTRACT 

 
Objectives: IFN- γ is a cytokine that is essential to the viral innate and adaptive immunity. 
MBL contributes to activation of the complement system lectin pathway in an antibody-
independent mechanism. The polymorphisms in these genes have been reported in several 
diseases. To evaluate the impact of IFN-γ, MBL polymorphisms in Cytomegalovirus (CMV) 
Iraqi patients. 
 
Material and Method: Fifty blood samples from CMV patients and healthy control group was 
collected, then DNA was extracted and analyzed for IFN-γ and MBL genotypes and Alleles 
frequencies with (PCR) and by Gel electrophoreses using 2.25% Agarose concentration 
(respectively) was examined. 
 
Results: MBL mutations have been detected in 18% of CMV patients while only 4% in the 
control group, in addition mutant allele (B allele) has been detected in 14% in CMV patients 
and in 0% in the control group, when we compared with the control group, Genotype and 
allele frequency were found to have a significant association with the P<0.05 group of CMV 
infections. The TT genotype is associated with CMV viral clearance for IFN-α gene 
polymorphism. 
 
Conclusion: MBL and IFN- γ Linked to cmv infection. 
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INTRODUCTION 
Human cytomegalovirus (HCMV), a member of the 

Herpesviridae herpes betaherpesvirus subfamily, is the main 

viral cause of birth defects and life-threatening 

complications in immunocompromised people. HCMV is 

the human herpes virus with the greatest genetic and 

structural complexity, With a dsDNA genome of 240 kilo-

base pairs encoding more than 220 open reading frames 

(ORFs) and at least 145 specific genes (1). CMV displays a 

broad variety of host cells that can invade different cell 

types, such as endothelial cells, epithelial cells (including 

retinal cells), smooth muscle cells, fibroblasts, bleucocytes, 

and dendritic cells (2). Cytomegalovirus (CMV) is regarded 

as the most prevalent human congenital viral infection (3). 

HCMV is a severe opportunistic infection in 

immunocompromised individuals like those infected with 

the human immunodeficiency virus (HIV) and 

immunosuppressive drug transplant patients due to an 

impaired immune system (4). Its considered a major cause 

of morbidity and mortality in immunocompromised hosts 

(3). The immune response to CMV is a complex collection 

of immunological processes involving both innate and 

adaptive immunity (5),(6). HCMV's ability to effectively 

infect the host and cause disease is likely to be due at least in 

part to a variety of HCMV genes encoding proteins with 

immunomodulatory functions (7). Such us: The interferon-

on the 12q24.1 chromosome and consists 

of 4 exons and 3 introns encoding a short 166 amino acid 

polypeptide (8). It is secreted mainly by T-cells and natural 

killer (NK) cells and, to a lesser degree, by other cell types 

such as macrophages, dendritic cells (DC) and B-cells (9). 

(IFN-

adaptive immunity to viral and intracellular bacterial 

infections and the regulation of tumours.. Increased IFN-

development is associated with a variety of inflammatory 

and autoimmune diseases. IFN- 's significance in the 

immune system derives from its ability to cause various 

genes, the majority of which encode immunoregulatory 

molecules (10). Mannose-binding lectin (MBL) is located on 

chromosome 10 (10q11.2-q21) and consists of four 

damaged three-introne exons. Six single nucleotide 

polymorphisms (SNPs) in the MBL2 gene are known to be 

associated with variations in the serum volume and/or 

function of MBL. MBL is mainly developed by the liver but 

small quantities have been found in the small intestine and 

testis tissue (11). MBL helps stimulate the lectin pathway of 

the supplement system in an antibody-independent manner 

and can promote opsonophagocytosis, modulate 

inflammation and induce cell lysis. (12). 

 

MATERIALS AND METHODS  
Subjects 
Current research is case-control study that involves 100 

females, divided into two classes, the 50 females with 

Human Cytomegalovirus and 50 females that are apparently 

stable. All participants obtained four ml of venous blood 

using disposable syringe, four ml of blood was obtained for 

genetic study and slowly pushed into the EDTA tube and 

given the patient's name at -20  

DNA Extracton 
The DNA was extracted from each patent and control group 

blood using 200ml of whole blood in addition to the human 

DNA extracton kit of Intron Biotechnology and follow the 

guidelines of the Manufacturer. 
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DNA Genotyping 
The genotyping of IFN-

by the use of the amplification refractory mutation system 

(ARMS) PCR and the use of Green master mix (promega), 

the genotyping of IFN-

the primary pair as previously used in the study (13). The 

NA and 100 P 

 The PCR mixer uses this PCR 

program condition to amplify: frst denaturaton 94 ° C for 4 

min, and 39 cycles for 94 ° C for 25 sec, 60 ° C for 25 sec, 72 

° C for 25 sec, and fnal step 72 ° C for 2 min. The genotyping 

of MBL gene polymorphism was performed using the PCR 

technique (Polymerase Chain Reacton) and using Green 

Master Mix (Promega). Genetic engineering of Mbl2 gene 

polymorphism 

 Using the priming pair as used in the analysis ((14)). The 

the DNA sample an

PCR mixer uses amplified with this condition PCR system. : 

front denaturat on 94 ° C for 4 min, and 39 cycle for 94 ° C 

for 20 sec, 61 ° C for 25 sec, 72 ° C for 25 sec, and fnal step 

72 ° C for 2 min. The restriction fragment length gene 

polymorphism was performed using the enzyme BanI 

restriction 

D.W. 

 

Analyzing 
Gel electrophoresis was performed on 2,25 per cent agarose 

gel for IFN-

The gel was analyzed and genotypes determined using 

transilluminator. 

 

STATISTICAL ANALYSES 
Potential associations of MBL and IFN-

cytomegalovirus infection were analyzed by comparing 

MBL and IFN-  

Chi-square test (P value < 0.05 deems important) and 

oddratio (OD) test CI 95% to estimate the impact of this 

mutation on the infected group in contrast with the control 

group. 

 

RESULTS 
To detect a presence of normal or mutant genotype of 

MBL2 the genotype of whole 50 patients was analyzed, the 

results of PCR showed the polymorphism of Mbl2 showing 

the presence of A and B alleles and three genotypes (AA, 

AB, and BB). Figure (1), significant difference in AB, 

frequency of the BB genotypes between patient and control 

groups (P-value = 0.013,0.003 respectively) where AB 

genotype was found in 18% and BB genotype was found in 

14% of the group of patients, while AB genotype was found 

in 4% and BB genotype was found in 0% of the group of 

controls. 

The B allele frequency (i.e., the AB, BB genotypes) increased 

significantly in the group of patients compared with control 

group, where two (2.04 percent) of the control compared 

twenty-three (23 percent) of the patient as shown in table 

(1). The product of IFN-like +874 PCR amplification as 

shown in Figure (2). In this study, the results were found as 

follows: 13(36%) had AA genotype, 19(38%) had AT 

genotype, and 13(26%) had Cytomegalovirus (CMV 

patients) TT genotype, when compared to control group 

8(16%) with AA genotype, 20(40%) had AT genotype, and 

22 (44%) had TT genotype, as shown in table (2).  

There is a significant difference between patient and control 

group in TT genotype (p=0.01), whereas there was no 

significant difference between patient and control group in 

AA, AT genotype, and Allel A (p=0.005) is significant. 

 

 
Fig. 1: M: (100-bp) ladder of DNA, Lane (1-5-10) heterozygote AB (349,260,89 bp). Lane (3-4) Homozygotes BB 

(349bp). Lane (2,6,7,8,9,11,12,13,14 ) Homozygotes AA (260,89 bp ) 
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Fig. 2: M: (100-bp) ladder of DNA,, Lane (1-2-6-9) genotype A, Lane (7-8-10-13) genotype T, Lane (3-4-5-11-12-14) 

genotype AT. (size product 261bp) 
 

Table 1: Allele and genotype frequencies of Mbl2 gene polymorphism among Cytomegalovirus positive patients 
and healthy (uninfected controls) 

Genotype  

Mbl 

Patients  Control  P Value  OR=(95%CI) 

AAa 34(68%) 48(96%)  

AB 9(18%) 2 (4%) 0.013* 0.15(0.03-0.77) 

BB 7(14%) 0(0%) 0.003* 0.41 (0.32- 0.53) 

Total  50 50  

Allele     

A 77 96 <0.0001* 0.07(0.01-0.30) 

B 23 2 

0.05; OR=(95%CI); a reference  

 
Table 2: IFN allele and genotype frequencies +874 gene polymorphism in active and stable patients with 

cytomegalovirus (uninfected controls) 

Genotype  

Inf gamma 

Patients  Control  P Value  OR=(95%CI) 

AAa 18(36%) 8(16%)  

AT 19(38%) 20(40%) 0.08 2.36(0.83-6.72) 

TT 13(26%) 22(44%) 0.01* 3.80 (1.29- 11.19) 

Total  50 50  

Allele     

A 55 36 0.005* 2.17(1.23-3.83) 

T 45 64 
a reference 
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DISCUSSION 
There are many of genetic polymorphisms were associated 

to elevated risk of infection with CMV. In this study, the 

effect of polymorphisms of IFN-Ɣ and MBL2 was assessed in 

100 samples (50 cases of CMV-infection (CMV+)) & (50 

control samples (CMV-)) (13). Mannose-binding lectin 

(MBL) regarding essential component for innate immune 

system of human, which can bind to a big range of 

pathogens including, herpes simplex 2, influenza A, HIV, 

SARS-CoV. 

Exon 1 has MBL deficiency with single nucleotide 

polymorphisms (SNPs), And a number of infections have 

been reported as associated with the MBL2 gene of human 

promoter region (15). mutations in Exon 1 of the MBL2 

gene appeared differ in different populations(16). According 

to the present study the codon 54 (B allele) mutation of the 

MBL2 gene was associated with CMV infection. Compared 

to other studies, the 2011(17) and 2009(18) study by Rooij 

et.al and Cervera et.al suggests that MBL2 independently 

increased the risk of CMV, where B allele had a risk 

association with HCMV in this study. There are association 

between A allele and elevated risk of CMV infection in IFN-

Ɣ (+874 A > T). While TT genotype have association to viral 

clearance of CMV, those results matched D's previous study. 

Vu et.al 2014 and (17).In another study it was found that the 

genotype IFN-Ɣ (+874 A > T) TT is associated with high 

IFN-c production of and low production may bind with 

genotype AA. Previously, allele of IFN-Ɣ+874 A has been 

noted had relationship with various infections, including 

tuberculosis, human papillomavirus-induced cervical 

cancer, parvovirus B19 infection, Hbs virus infection, HIV / 

immunodeficiency syndrome infection, SARS infection, BK 

virus, revealing its potential function (17). 

 

CONCLUSION 
Increase of the Mbl2 gene polymorphism, AB and BB 

genotype in Cytomegalovirus infected patients showing that 

the mutant allele is known to be a risk factor for CMV 

infection, while the AA genotype has been increased in 

control uninfected community regarded as an infection-

protective factor. According to IFN-Ɣ gene polymorphism, 

the A allele is substantially associated with an increased risk 

of CMV infection while the TT genotype is associated with 

CMV viral clearance. 
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