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Abstract 

Background: Human cytomegalovirus is the most common reason of intrauterine infections 

globally.Particularly, TLR2,TLR3 have been associated in antiviral immunity. So, the function of single 

nucleotide polymorphisms in TLR2, TLR3 genes in the emergence of human cytomegalovirus infection 

in pregnant women is very important.This research was done  to determinea gene polymorphisms of some 

toll like receptors associated with cytomegalovirus infection in pregnant women. 

Methods : The research was carried out for 112 pregnant women, including 68  pregnant women infected 

with Cytomegalovirus , and 44non infected pregnant women as control . Genotypes in TLR2  A > G and 

TLR3 C > T SNPs were identified using self-designed nested T-ARMS PCR tests. Sequencing validated 

randomly chosen PCR results that represented unique genotypes in TLR SNPs. 

Results: TLR2 frequency ranges of (rs1898830) AA,AG,GG were 47.1%,33.1%,19.1% in the patients 

group, and 61.4%,34.1%,4.5% in the control group, respectively. There was non-significant 

variationamong patients and control group.Whereas, for TLR3 genotypes ,There was a significant 

variation in the patients and the control group. Regarding co-dominant mode, there was a significant 

variation in the frequency of genotypes between patientsand control (p = 0.001). Risk analysis revealed 

that the homozygous TT genotype was a significant risk factor (OR=10.18), also heterozygous C/T 

genotype was a significant risk-factor with ( OR =7.21). 

Conclusion:From this study ,It has been concluded TLR3rs377591C>T SNP might be linked to human 

cytomegalovirusinfection in women who have pregnancyandthe homozygous TT genotype was a 

significant risk factor ,also heterozygous C/T genotype was a significant risk-factor. 

KEYWORDS:Human cytomegalovirus (HCMV); Toll-like receptors (TLRs); Single nucleotide 

polymorphism (SNP); Pregnant women, Antigen-Presenting Cells (APCs). 

 

Introduction  

Cytomegalovirus (CMV) is a member of the Herpesviridaegroup and the Betaherpesvirinae subfamily; 

CMV infection is extremely common in pregnant women (Auriti et al.,2021). CMV is identified during 

infection by a difference of pathogen recognition receptors, including toll-like receptors (TLRs), which 

trigger the first line of host defense,resulting in the production of inflammatory cytokines (Frascaroli et 

al.,2020). 

TLRs are crucial pieces of the innate immune system because they identify a wide range of pathogens, 

including viruses. However, certain pregnancy complications have been associated to TLR-dependent 

antiviral responses (Olmos-Ortiz et al.,2019).The TLR protein family has been associated to both normal 

and abnormal pregnancy processes, including as premature labor, preeclampsia, and IUGR (Eldar-

Yedidia.,2017).TLR2 is a kind of I integral membrane glycoprotein that identifies the most pathogen-

associated molecular patterns (PAMPs) in innate immunity of any pattern recognition receptor (PRRs) 

(Sameerand Nissar,2021). TLR2 is encoded by 5 exons and introns. The SNP Rs1898830 is an A/G 

mutation in TLR2 intron1 region (Zhu et al.,2020 

during the Human Cytomegalovirus replication, TLR3 detects viral double-stranded RNA (dsRNA) self-

RNAs produced by damaged cells (Sghaier et al.,2019). TLR3 induces an alternative pathway (TRIF ) 

that activates IRF3, NF-B, as a result of which type I IFN and inflammatory cytokine genes are activated 

(Kawasaki and Kawai.,2014).The SNP rs3775291 is one of the most important SNPs in the TLR3 gene ( 
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chen et al.,2015),  rs3775291 (C1234T) is the major gene polymorphism site: On exon 4, T mutated from 

C, causing the leucine to be replaced by phenylalanine (Barkhash et al.,2013).So, this study aimed to 

detect gene polymorphisms of some toll like receptors associated with cytomegalovirus infection in 

pregnant women. 

Methods 

Collection of Blood Samples  

Blood samples were taken from 112 pregnant women,including 68  pregnant women infected with 

Cytomegalovirus , and 44 non infected pregnant women as control groupin Maternity and Children’s 

Teaching Hospital in Al-Diwaniyah city. The collection period extended from August 2022 to November 

2022.A 2 ml of venous blood were collected in aseptic condition technique,it were put in 

ethylenediaminetetraacetic acid (EDTA) tube to usefor DNA exaction. 

Genomic DNA Extraction  

Genomic DNA from blood-samples were taken by using gSYAN  DNA kit  (extraction kit)from Frozen 

Blood that provided by Geneaid, Taiwanand done byfollowing company instructions, and the collected 

blood genomic DNA was tested using a Nanodrop spectrophotometer (Techne ,UK), It measured the 

concentration of DNA (ng/µL) and checked the purity of the DNA by reading the absorbance at (260 /280 

nm). 

 

Tetra- ARMS-PCR Method 

The ARMS-PCR reaction (tetra-primer amplification refractory mutation system-polymerase chain) is a 

easy and inexpensive technique for genotyping single nucleotide polymorphisms.It employs four primers 

in a single PCR and is followed only by gel electrophoresis. nevertheless, the optimization stage might be 

time consuming and labor intensive. Two SNPs were chosen with varied amplification conditions. DNA 

extraction techniques, annealing temperatures,PCR cycle procedures, chemicals, and primer 

concentrations were all investigated. The use of T-ARMS-PCR for SNPs in cytosine and guanine-rich 

DNA regions. The melting temperature was deemed to be the most interfering factor. Small Changes in 

reagent concentration, particularly MgCl2, have a significant influence on the PCR. The inner primers 

band must be adjusted as well. So, in order to balance the inner primers band, Find the owner of the 

weaker band and enhance it by increasing its concentration. 

T-ARMS-PCR method was performed for detection and genotyping of TLR2 rs1898830 A/G and TLR3 

rs3775291 C/T gene polymorphism in Pregnant women with CMV and control samples. Tetra-ARMS-

PCR Primers were This study was created utilizing NCBI-SNP data base and PRIMER1design for tetra-

primer ARMS-PCR tool design online. These primers were provided from (Scientific Researcher . Co. 

Ltd. Iraq) as following tables: 

Table (1): The  T-ARMS-PCR Primers for TLR2 rs1898830 A/G gene polymorphism with their 

sequence and product size. 

Primer Sequence (5'-3') Product size(bp) 

Forward inner primer 

(G allele). 

AGTAAAATAAATCCAGAGAAAGCG 153 

Reverse inner primer ( 

A allele). 

TCTTATATTATTATTTCCCCTGTGCT 109 

Forward outer primer AAATGAAGAGTGACGAAAAATGA 212 

Reverse outer primer. AGCTTTTATTGTCTTGCCAGAG 212 
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Table (2): The Tetra-ARMS-PCR Primers for TLR3 rs3775291 T/C gene polymorphism with their 

sequence and product size. 

Primer Sequence (5'-3') Product size(bp) 

Forward inner primer ( 

T allele). 

CTCATTCTCCCTTACACAGAT 195 

Reverse inner primer ( 

C allele). 

AGATTTTATTCTTGGTTAGGTTTAG 270 

Forward outer primer. AACGGTCTTTTACTAAACAAAGT 419 

Reverse outer primer. CAGGTACTTGTTGTAGGAAAGA 419 

 

Statistical analysis     :  

Data were collected, summarized, analyzed and presented using a social sciences statistical software 

(SPSS) version 26and Microsoft Office Excel 2010. Numeric data were presented as mean, standard 

deviation, range. Independent sample the t-test was used to compare mean differences between any two 

groups as long as the variable was regularly distributed. Chi-square test was used to investigate the 

relationship between any two category variables. The P-value of significance was set at 0.05 or less, while 

the level of significance was set at 0.01 or less. 

Results: 

Detection of TLR2 rs1898830A/G SNP in pregnant women with CMV 

The TLR2 distribution of rs1898830 A/G Polymorphism was detected by T-ARMS-PCR technique. 

figure (1).  

 
Figure (1): Agarose gel electrophoresis image that showed the T-ARMS-PCR product analysis of  

for  TLR2 (rs1898830) A/G gene polymorphism . Where M: marker (3000-100bp). The lane (AA) 

wild type homozygote were showed  only A allele at 109bp T-ARMS-PCR product. The lane (GG) 

mutant type homozygote were showed  only G allele at 153bp T-ARMS-PCR product , whereas the 

(AG) heterozygote were showed  as both A  and G allele at 109bp and 153bp T-ARMS-PCR 

product . The outer internal control were observed at 212bp T-ARMS-PCR product. 

The genotypes and allele frequencies for TLR2 rs1898830 A/G SNP were compared between patients and 

the control group was shown in table (3).In all research groups, the genotype distribution did not deviate 

from Hardy-Weinberg equilibrium. Regarding co-dominant mode, There was no significant difference in 

genotype distribution of frequencies between patients and controls (p = 0.072). Risk analysis revealed that 

the homozygous GG genotype was a non-significant risk factor (OR= 5.48), also heterozygous A/G 

genotype was a non-significant risk factor with an OR of (1.29), which means that patients with 

heterozygous GG genotype are approximately five time more liable to develop infection in comparison 

with patients with other genotypes.  Regarding the dominant mode analysis there was a non-significant 



   BioGecko                                                 Vol 12 Issue 03 2023                                                                                                                               

ISSN NO: 2230-5807   
 

6247 
          A Journal for New Zealand Herpetology 

 

difference between patients and control group  (p= 0.138). But regarding the recessive mode analysis, 

There was a significantly different outcome between the patient and control groups (p<0.05). Also 

regarding the allele analysis, there was a significant-difference between patients and control (p>  0.05). 

 

Table (3): TLR2 rs1898830  A/G poly genotype frequency in patients and control group 

Mode TLR2 rs1898830   Patient  

n = 68 

Control  

n = 44 

P OR 95% CI 

Co-dominant GG 13 (19.1%) 2 (4.5%) 0.072 

¥ 

NS 

5.48 1.13-26.5 

A/G 23 (33.1%) 15 (34.1 %) 1.29 0.56 -2.96 

AA 32 (47.1 %) 27 (61.4 %) Reference 

Dominant GG+A/G 36 (52.9 %) 17 (38.6 %) 0.138 

¥ 

NS 

Reference 

AA 32 (47.1 %) 27 (61.4 %) 0.559 0.258-1.21 

Recessive GG 13 (19.1%) 2 (4.5%) 0.027 

 ¥ 

S 

4.96 1.06-23.2 

A/G+AA 55 (80.9%) 42 (95.4 %) Reference 

Alleles G 49 (36.0%) 19 (21.6 %) 0.021 

¥ 

S 

2.04 1.14-3.79 

A 87 (64.0%) 69 (78.4 %) Reference 

¥: Chi-square test;NS:not significant at P> 0.05;S: significant at P ≤ 0.05. 

Detection of TLR3 rs3775291SNPin pregnant women with CMV  

The TLR3 distribution of rs3775291 C/T Polymorphism was detected by T-ARMS-PCR technique. figure 

(2).  

 
Figure (2): Agarose gel electrophoresis image that showed the T-ARMS-PCR product analysis of  

for  TLR3 (rs3775291) C/T gene polymorphism. Where M: marker (3000-100bp). The lane (CC) 

wild type homozygote were showed  only C allele at 270bp T-ARMS-PCR product. The lane (TT) 

mutant type homozygote were showed  only T allele at 195bp T-ARMS-PCR product , whereas the 

(CT) heterozygote were showed  as both C  and T allele at 270bp and 195bp T-ARMS-PCR product 

. The outer internal control were observed at 419bp T-ARMS-PCR product. 

Thecomparison of genotypes and allele frequencies concerning TLR3 rs3775291 C/T SNP between 

patients and controlgroup was appear in table (4). Regarding co-dominant mode, there was significant 

difference in the frequency distribution of genotypes between patients and control group (p = 0.001). Risk 

analysis revealed that the homozygous TT genotype was a significant risk factor (OR= 10.18) which 

means that patients with homozygous TT genotype are approximately ten time more liable to develop 

infection in comparison with patients with other genotypes.  , also heterozygous C/T genotype was a 
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significant risk factor with an OR of 7.21. Regarding the dominant mode and recessive mode analysis, 

The patient and control groups had significantly different outcomes (p= 0.001). Also regarding the allele 

analysis, there There was significant variation between the patients and the controls (p>  0.05). 

 

 

 

Table (4): TLR3 rs3775291 C/T Poly genotype frequency in patients and control 

Mode TLR3 rs3775291 patient 

n = 68 

Control 

n = 44 

P OR 95% CI 

Co-dominant TT 40 (58.8%) 10 (22.8%) 0.001 

¥ 

S 

10.18 3.81-27.2 

C/T 17 (25.0%) 6 (13.6 %) 7.21 2.25 -23.07 

CC 11 (16.2 %) 28 (63.6 %) Reference 

Dominant TT+C/T 57 (83.8%) 16 (36.4 %) 0.001 

¥ 

S 

Reference 

CC 11 (16.2 %) 28 (63.6 %) 0.110 0.04-0.268 

Recessive TT 40 (58.8%) 10 (22.8%) 0.001 

 ¥ 

S 

7.55 3.07-18.55 

C/T+CC 18 (41.2%) 34 (77.2 %) Reference 

Alleles T 97 (71.3%) 26 (29.5 %) 0.001 

¥ 

S 

5.93 3.29-10.7 

C 39 (28.7%) 62 (70.5 %) Reference 

¥: Chi-square test, S: significant at P ≤ 0.05. 

Discussion 

The mechanisms through which Cytomegalovirus causes inflammation are still understandable. During 

illness, Cytomegalovirus is identified through a variety of pathogen recognition receptors, including toll-

like receptors (TLRs), which stimulate the first defensive line  of host defense, resulting in the release of 

inflammatory cytokines and, in most cases, type I IFN. TLR2 identified CMV envelope components such 

as glycoproteins expressed on the cell plasma membrane gB and gH (Frascaroliet al.,2020). The genetic 

associations with cytomegalovirus infections risk were evaluated using T-ARMS-PCR analysis to identify 

if genetic variants in TLR2 could be a potentially genetic marker to predict the susceptibility of 

Cytomegalovirus infections. Frequencies of gene and allele (rs1898830 Polymorphism) were measured in 

68 pregnant women infected by Cytomegalovirus and 44 pregnant women uninfected with 

Cytomegalovirusand statistically there was non-significant variations found in the distribution of the 

genotype frequencies of TLR2  (rs1898830) among the  patient and the  control groups (P= 0.072).  

The frequency ranges of the GG, AG, and AA genotypes were 13, 23, 32 and 2, 15, 27, among patient  

and the controls, respectively. The homozygous genotype GG was more common in  the patients group in 

comparison to the control group, 13 versus 2, respectively, and it was considered as a non significant risk 

factor with an OR of  5.48, this study agreement with Taniguchi et al (2013) who showed the 

homozygous genotype GG was greater in people who have congenital CMV infection than in general 

population. Also this study in line with Kim et al (2013) who found the GG genotype is more frequency 

in patient (23.8%) than control (19.9%). The heterozygous AG genotype was also  non significant risk 

factor (OR= 1.29) but it's low frequency in patient group than control group, this study agree with Huang 

et al. (2015) who found the heterozygous AG is more common in control group than in patient 

group.Further this current results was disagree with Chen et al (2010) that showed the AG genotype is 

more frequent in patient (54.9%) than control (49.5%) . 
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TLR3 is a part of the TLR family that mediates type I interferon transcriptional stimulation(IFNs), 

proinflammatory cytokines, and chemokines, resulting in an antiviral host response (Yujuanet al.,2021). 

TLR3 detects viral dsRNA as well as double-stranded RNA (dsRNA) analogs that can be produced as an 

intermediary during the replication cycle of single-stranded RNA (ssRNA) or DNA viruses (Studzińskaet 

al.,2017).TLR3 is located on the 4q35 chromosome and encodes 904 amino acids; the key gene 

polymorphism site is rs3775291: T evolved from C, resulting in the conversion of 421 leucine to 

phenylalanine (Jiménez-Sousa et al.,2015). 

The current study's findings shown high frequency of (TT) genotype among patients when compared to 

healthy controls, 40 versus 10, respectively, and it was considered as significant risk factor with an OR of  

10.18, this result agreement with Ronget al. (2013) who found the genotype (TT) more frequency in 

patients group than in control group.  

The heterozygous CT genotype was also a significant risk factor (OR= 7.21). It more frequency in 

patients  than control group, this current results was consistent with  results of Redondo et al. (2022) who 

was finding the rate of CT genotype is high in kidney transplant recipients infected with CMV than 

people who are non infected. 

The T allele was detected in (71.3%) of the patients, and in (29.5 %) of the healthy controls, and this 

results agree with results of Habibabadiet al.(2020), which found that T allele frequency in patients 

(30.0%) higher than controls (29.7%). Also the result of current study agree with result of Singh et al. 

(2021) , reported that T allele frequency in patients (26.5%) higher than controls (14.2%). 

Conclusion: From this study , It has been concluded TLR3 rs377591 C > T SNP might be linked to 

HCMV illness in pregnant women and the homozygous TT genotype was a significant risk factor ,also 

heterozygous C/T genotype was a significant risk factor. 
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