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ABSTRACT 

Background: Cervical cancer is a type of cancer which occurs due to the abnormality in the cervix cells. Objective: 

this study aimed to inspect the relationship between cervical cancer risk and the polymorphism of CYP1A1 gene. 

Materials and Methods: 80 females were selected in this study (40 patients with cervical cancer, and 40 normal 

considered as control group), the age mean was 40±15.2 for the patients and 39±14.9 for control group, this study was 

achieved in Alwayia Hospital for Gynecology and Obstetrics, Baghdad for the period (December, 2019 to April, 2020). 

SNP polymorphism and the risk of cervical cancer were investigated in both individuals. SNP-SNP was analyzed by the 

means of GMDR (Generalized Multifactor Dimensionality Reduction). Results: the OR (95%CI), and the odds 

intended to were carried out to find the relation between rs1048943 and rs4646903 such as GG or AG of rs1048943, 

and CC or TC OF rs4646903 genotypes which the researchers expect to have main risk for cervical cancer, and then the 

results were compared with AA, and TT, and it was found that the combination of rs104893 and rs4646903 will give a 

validation of 100/100, while the accuracy of test was 0.5989, and the p-value was 0.0105. Conclusions: there is 

association between cervical cancer and the variant genotypes, and there is opportunity of interference that CC or TC 

subjects, and GG or AG that belongs to rs4646903 and rs108943 respectively. 
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Introduction 

 

Cancer is the most dangerous diagnosis in human and cervical cancer considered as one the cancer that happened 

due to the abnormality in the cervix cells, precisely in the uterus which affects the lower division attached and 

joined with vagina (Vijaylakshmi, J. et al., 2017; Hoidy, W.H . et al., 2019; Jemal A, et al., 2011). Different 

infections and strain can contaminate this part of female’s body, and Human Papilloma Virus (HPV) can 

consider as the most familiar one that may cause cancer in cervical, and mostly the HPV virus transferred 

through skin-skin rubbing (friction contact), or sexually, which play the main role in infection (Ferlay J, et al., 

2010). However, when human infected with HPV viral, the immune system spontaneously respond to avoid the 

consequences and stop the progression of harming, yet the virus may remain for months and sometimes for years 

which may eventually cause cancer (Wright, C.M. et al., 2010; Wang X, et al., 2019; Iida H., et al., 2009). 

 

CYP1A1 gene polymorphism is the most significant threat and risks that cause the interaction and linking 

between rs1048943 and rs4646903 which increases the risk of cervical cancer due to the functional and efficient 

changes that occurs in the enzyme which could cause cancer (Sengupta, D. et al., 2018; Chen D., et al., 2015). 

 

This study was carried out find the association of CYP1A1 gene polymorphism and the interaction and linking 

between rs1048943 and rs4646903. 

 

Materials and Methods 
 

The current study was carried on Alwayia Hospital for Gynecology and Obstetrics, Baghdad for the period 

(December, 2019 to April, 2020), the study was carried out on 80 individuals, 40 of them were considered as 

control group (they were healthy, and they do not shows any symptoms of cervical cancer, and no changes in 

genotype or disorders), while the other 40 patients were subjected to different tests according to Rotterdam 

consensus criteria. 

 

The SNPs tag in CYP1A1 was chosen as an important factor, the test was carried out in accordance with 1000 

Genomes Project protocol (https://www.coriell.org) and Rotterdam 2004 (Rotterdam EA, 2004). The genomic 

DNA was achieved according to methods carried out by Lei et al., 2005, and the method explained by Cai et al., 
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2013 (Cai L., et al.,2013) 
.
 The clinical tests were carried out as considered by Li et al, 2017 (Li S, et al., 2017). 

 

Extraction and Genotyping to Genomic of DNA 

 

The selection of CYP1A1 gene and the SNPs was achieved in accordance to a certain rules, as: MFA (Minor 

Allele Frequency), and Its relation with cervical cancer. Two SNPs of CYP1A1 were chosen in this research: 

rs1048943, and rs4646903, the Genomic DNA was extracted from individuals (patients and control) in 

accordance to the method explained by Lou and his coworkers in 2007 (Lou XY., et al., 2007), and by Li and his 

coworkers in 2016 (Li S., et al., 2016).
 
The genotype sequence of both genotypes (rs1048943, and rs4646903) 

was listed in table 1. 

 

Table 1. Probe sequence description for 2 SNPs (according Taqman Fluorescence) 

Chromosome SNP Sequence Allele Consequence 

15:74720644 rs1048943 

5’-

CAAGCGGAAGTGTATCGGTGAGACC[A/C/G/T] 

TTGCCCGCTGGGAGGTCTTTCTCTT-3; 

A/G Missense 

15:74719300 rs4646903 
5’- TTGTTTCACTGTAACCTCCACCTCC[A/C/T] 

GGGCTCACACGATTCTCCCACCTCA-3’ 
T/C 

Downstream 

variant 500B 

 

Statistical Analysis 

 

The standard deviation (SD) and the mean for the variables, as well as the percentages were compared and 

calculated. All the data were analyzed and statistically studied using SPSS package version 25.0 was used to 

carry out these analyses, as well as (http://bioinfo.iconcologia.net/SNPstats), and Hardy–Weinberg equilibrium 

(HWE). 

 

Results 
 

The regression was achieved logistically and relation between cervical cancer and SNP was carried out by adding 

a model like age, and smoking as well with WC and BMI with other factors as shown in table 2 according to Lou 

and his coworkers in 2007 (Lou XY, et al., 2007). 

 

Table 2. General characteristics of the study groups (both patients and control) 

Variables Control group (n=40) Patients (40) P-Value 

Age (years) 40±15.2 39±14.9 0.207 

BMI (kg/m
2
) 25.7±5.9 23.8±6.1 <0.001 

WC (cm) 86.5±9.1 84.2±8.9 0.003 

HDL (mmol/l) 1.26±0.31 1.29±0.29 0.002 

TC(mmol/l) 4.9±1.3 4.8±1.1 0.024 

FPG(mmol/l) 6.3±2.5 6.1±2.1 0.269 

TG(mmol/l) 1.9±0.7 1.8±0.8 0.112 

 

To find and achieve the OR (95%CI), and the rations of the odds intended to find the relation between rs1048943 

and rs4646903 and their effect on the risk of cervical cancer a certain tests and analysis were carried out like GG 

or AG of 1048943, and CC or TC OF rs4646903 genotypes that have main risk for cervical cancer, and then 

compare them with AA, and TT. Tables 3, and the relationship and the interaction, it was found that the 

combination of rs104893 and rs4646903 will give a validation of 100/100, while the accuracy of test was 0.5989, 
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and the p-value was 0.0105. 

 

Table 4 shows the interference of the risk of cervical cancer and the 2 genes (rs1048943 rs4646903 interactions). 

 

Table 3. Frequencies of allele genotype of 2 SNPs between control group and cervical cancer 

SNPs 
Frequency % 

Allele Patients (n=40) Control (n=40) 95% Cl P-Value H-W test (control group) 

rs4646903 C 19(26.9) 13(21.1) --- 0.003 --- 

 T 62(72.5) 64(78.2) --- --- --- 

 TT 21(52.5) 24(0.60) 1.00 0.008 0.327 

 TC 16(40.0) 14((35.0) 1.81-1.17 --- --- 

 CC 5(8.0) 2(5) 1.23-2.34 --- --- 

 CC+TC 19(47.5) 15(37.5) --- --- --- 

rs1048943 G 11(27.5) 9(22.5) --- 0.271 --- 

 A 60(73.8) 62(76.9) --- --- --- 

 AA 1.0022(55.0) 23(57.5) 1.00 0.529 0.371 

 GG 3(7.5) 2(5.0) 0.84-1.52 --- --- 

 AG 16(40.0) 14(35.0) 0.89-1.37 --- --- 

 AG+GG 17(42.5) 16(40.0) (0.88-1.38) 0.304 ---- 

 

Table 4. Interface linking of the risk of cervical cancer, and the rs4646903 and rs1048943 genes 

rs108943 Rs4646903 OR (95%CI) P-value 

AA TT 1.00 --- 

GG or AG TT (084-11.52)1.05 0.123 

AA CC or TC (1.23-2.34)1.19 0.020 

GG or AG CC or TC (0.88-1.38)2.01 <0.001 

 

Discussion 
 

This research is a first work to study and report the relation between polymorphism of CYP1A1 gene and the risk 

of cervical cancer in Iraqi women. It was found that there is an important association that occurs in rs4646903 

genotypes which increased the risk of cervical cancer due to the mutant in the genotypes (Omiecinski CJ. et al., 

1990; He XF., et al., 2014). 

 

The CYP1A1 gene was chosen because this gene belong to the family of CYP gene (Zou JG et al., 2014). which 

considered as a tissue that referred to extra hepatic that has responsibility of a certain substrates called 

(endogenous) as well cancer, in addition to its responsibility as a detoxification to a lot of carcinogens by the 

formation of a certain compound (intermediates), and destroy the DNA. This indicates the association between 

genotypes (CYP1A1) and different types of cancers such as, prostate, lung, ovarian, pancreatic, breast as well as 

cervical cancer, these types of cancer were studied and evaluated by many researchers and in different countries, 

but a very little of them studied the relationship of the cervical cancer with CYP1A1 (Ozturk T, et al., 2011; Li 

H, et al., 2012; Liu G, et al., 2000; Naif, HN, et al., 2018). 

 

In 2014 Abbas and his coworkers (Abbas M, et al., 2014) shows that the existence of G and C allele in 

rs1048943 and rs4646903 respectively, could be an indication for the cervical cancer, this can be related to the 

variant polymorphism of CYP1A1 which affect its enzyme. 

 

In this study, the focus was on the effect of interference of many CYP1A1’s SNPs on the cervical cancer, and it 

was found that CC or TC subjects, and GG or AG that belongs to rs4646903 and rs108943 respectively, are the 

main risk in cervical cancer, while AA, and TT doesn’t have a significance. Also it was found that carcinogens 

process needs many steps (multistep) and many factors (multifactor), and during this process a lot of biological 

pathways and alternations in genes will involved because the cancer is considered as a very complex disease that 

has association with many genes in combination with the environment. 
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Conclusion 
 

 It was found that there is an important association between cervical cancer and the variant genotypes. 

 There is a possibility of interference that CC or TC subjects, and GG or AG that belongs to rs4646903 

and rs108943 respectively. 
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