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death among women worldwide. Single nucleotide polymorphisms (SNPs), the most
common genetic variations, influence interindividual predisposition to disease and
treatment outcomes with drugs. Evidence suggests that CD40 polymorphism
contributes to pathogenesis of cancer. The co-stimulatory molecule CD40 plays a

prominent role in immune regulation. This study aimed to test the association between
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polymorphisms in the CD40 gene and breast carcinogenesis in Arak, Iran.

Methods. In this case-control study, three SNPs (rs1883832, rs4810485, rs3765459) were
genotyped by polymerase chain reaction restriction fragment length polymorphism
(PCR-RFLP) method. We included 80 patients with breast cancer and 80 healthy
controls. Statistical analysis was performed by SPSS (version 26) using Chi-Squared test

Results. Our data showed a statistically significant association between the two CD40
SNPs (151883832 and rs4810485) and breast cancer risk (P=0.038 and P=0.000,
respectively). There was no significant association between rs3765459 and breast cancer

risk (P=0.190).

Conclusion. We witnessed that CD40 gene polymorphisms (rs1883832 and rs4810485)
contributed to breast cancer. So, they are associated with breast cancer risk.

Practical Implications. The obtained data revealed a significant relationship between the
rs1883832 and rs4810485 polymorphisms and the risk of breast cancer. Thus, these
polymorphisms could be used as biomarkers to predict breast cancer.

How to cite this article: Hamta A, Ghasemian Safaei P. Relationship between polymorphisms in the CD40 gene with the
prevalence of breast cancer: A case-control study. Med ] Tabriz Uni Med Sciences. 2023;45(4):305-314. doi:

10.34172/mj.2023.34. Persian.

Extended Abstract

Background

According to recent studies, breast cancer is a
major cause of cancer death among women. Recent
research has suggested that variations in some
immune regulatory genes, like CD40 drive
interindividual ~ differences in breast cancer
susceptibility. CD40 is a member of the group of co-
stimulating molecules. The interaction between the

CD40 protein and its ligand triggers a number of
signaling events. For instance, chemokines such as
IL-10 and VEGF induced by CD40 interactions on
various cell types are all thought to have roles in
malignant cell metastasis. CD40 is a crucial member
of tumor necrosis superfamily. This gene is located
on chromosome 20q12-13.2. Studies have shown
that CD40 may contribute to tumor growth and
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metastasis. Based on recent studies, we speculated
that SNPs in CD40 can influence the susceptibility to
breast cancer. To investigate this hypothesis, a case-
control study was conducted in Arak population in
Iran.

Methods

Blood samples were obtained from 80 patients
referring to Ayatollah Khansari Hospital in Arak
city, Iran. We also included 80 controls in the study.
All subjects were female with a mean age of 53 years.
In this study, 5 ml frozen whole blood was taken to
extract the genomic DNA using Zistagene DNA
extraction kit according to the manufacturer’s
protocol. Primers for SNPs were designed by NCBI.
All the genotyping was performed using the
polymerase chain reaction restriction fragment
length polymorphism (PCR-RFLP) assay. For all
SNPs, 10 ul of PCR amplified product was incubated
at 37 °¢ for 2 hours with specific restriction enzyme.
The regions containing polymorphisms were
amplified by PCR. The restriction enzymes for each
SNP were Ncol (rs1883832), Mspl (rs4810485), and
PflmlI (rs3765459). The digested fragments for each
SNP were as follows: rs 1883832 (CC: 435 bp, TT:
635 bp, CT: 635, 435, 200 bp), rs4810485 (GG: 613,
139 bp, GT: 613, 139, 752 bp, TT: 752 bp), and
rs3765459 (AA: 160, 500 bp, AG: 160, 500, 660 bp,
GG: 660 bp). The results of 3% agarose gel
electrophoresis were analyzed using Gel Imaging
Analysis system. All data were analyzed using the
SPSS (version 26). The significance level was P< 0.05
and relative risks associated with rare alleles,
genotypes, and haplotypes were estimated as adds
ratios (OR) with 95% confidence intervals (CI). Chi-
square test was used to compare the observed
genotype frequencies with the expected frequencies.

Results

Two SNPs genotyped in this study (rs1883832
and rs4810485) showed a statistically significant
association with breast cancer (P=0.038 and P=0.000,
respectively). Also, there was no significant
association between rs3765459 and breast cancer (P=
0.190). For the rs1883832 and rs4810485
polymorphisms, different  distributions  were
observed for the rs1883832 T allele and the

rs4810485 T allele between patients and controls
(P=0.033 and P=0.005, respectively). For the
rs1883832, the frequency of T allele in patient and
control groups was 38.75% and 27.5%, respectively.
Besides, the frequency of C allele in patient and
control groups was 61.25% and 72.5%, respectively.
There was a significant relationship between TC
genotype and disease (P= 0.027; 95% CI: 1.081-3.809;
OR = 2.209). We found a strong association between
breast cancer risk with rs1883832 in dominant
genetic model (TT+TC vs. CC, P=0.011, OR= 2.296,
95% CI: 1.209 - 4.360). For rs4810485, the frequency
of T allele in patient and control groups was 41.25%
and 26.25%, respectively. Besides, the frequency of G
allele in patient and control groups was 58.75% and
73.75%, respectively. According to the results, there
was a significant relationship between GT genotype
and disease (P=0.000; OR=3.462; 95% CI: 1.805-
6.637). For rs4810485, there was a strong association
with breast cancer risk in the dominant model (TG
+TT vs. GG; P=0.000; OR=3.667; 95% CI: 1.875-
7.172). For rs3765459, the frequency of an allele in
patient and control groups was 37.5% and 40%,
respectively. Also, the frequency of G allele in the
patient and control groups was 62.5% and 60%,
respectively. According to the statistical analysis,
there was no relationship between rs3765459 AG
genotype and breast cancer risk (P=0.197; 95% CI:
0.804-2.871; OR=1.519). Also, there was no
association between rs3765459 and disease in the
dominant or recessive models (AA+AG vs. GG;
P=0.733, OR=1.123; 95% CI: 0.575-2.193) (AG+GG
vs; P=0.093; OR=0.368; 95 %CI: 0.111-1.228).

Conclusion

CD40 is a crucial member of tumor necrosis
superfamily and accumulating evidence has
indicated that CD40 may contribute to tumor
proliferation. Polymorphisms of CD40 gene that
have crucial roles in the translational efficiency of the
CD40 may affect the risk and prognosis of breast
cancer. In this study, we investigated the association
between CD40 gene polymorphisms and the risk of
breast cancer. There was a relationship between
rs1883832 and rs4810485 with breast cancer risk
(P=0.038 and P=0.000, respectively). Also, there was
no association between rs3765459 and breast cancer
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(P=0.190). Due to the relationship between the  polymorphisms can be used as biomarkers to predict
NNPs of CD40 with breast cancer, these  breast cancer.
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