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Abstract. ERCC5 gene, is a key component of NER pathway and encodes a key endonuclease. In this study, we
analyzed the association between rs2296147 T>C polymorphism of ERCC5 gene with the risk of breast cancer in a
case-control study with statistical population consisting of 100 patients and 100 healthy controls by Tetra-ARMS PCR.
Statistical analysis was performed using javastat online statistics package and SPSS V.26. The frequency of CC, CT,
and TT genotypes in the case group, were 11.46%, 58.33%, and 30.21%, respectively and they were 22%, 44%, and
34% for the control group. Statistical analysis showed a significant association between CC (p-value=0.049)
(OR=0.459, CI 95%=0.209-1.007) and CT genotype (p-value=0.045) (OR=1.782, Cl 95%=1.012-3.139) with breast
cancer risk. Also, C and T alleles frequency in the case group, were 40.62 % and 59.37% and those in the control group
were 44 % and 56 % respectively. There was not any significant association between T (p-value=0.499) and C (p-
value=0.499) alleles frequency and breast cancer risk in Northwestern Iran. Also, there was no significant association
between this SNP frequency and patient’s pathological traits. In conclusion, our study indicated that ERCC5 rs2094258
polymorphism may contribute to the risk of breast cancer in northwestern of Iran.
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Table 1. Primer’s sequence and products length for polymerase chain reaction

Name Sequence SNP Band length (bp)
Outer forward TGTCGCAGGGACATCTTCTGGCTGTTTCCG 305
Outer Reverse CCCGGGAGGAAGCCCTCCCTGCTCCTAC
Inner forward CCCGCCAACGGCCATTCTCTGGACC C 187
Inner Reverse CTGTCACCGCCTCCCGGAAGAAAGCCA T 170
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TGTGCGGAGGCGGAGCTTCCGCCCTGCGCGTCGTATTAGACGGAAACCGAGCGGGCCCATTTTTCATGGG
TTTGCGGACCCACCAGCGAAGGCGGGAGGTGTCGCAGGGACATCTTCTGGCTGTTTCCGTCGCCTGCGTG
GCCCTTGCACCCCGGTCTTCCATTAGCGGCGCAGACGTTTGGGCCTAAGCGCTGGGCGAGGCGAGGCCCT
GCCCCTCCCCGCCAACGGCCATTCTCTGGACCHGTCTTTCTTCCGGGAGGCGGTGACAGCTGCTGAGACGT
GTTGCAGCCAGAGTCTCTCCGCTTTAATGCGCTCCCATTAGTGCCGTCCCCCACTGGAAAACCGTGGCTTC
TGTATTATTTGCCATCTTTGTTGT] GTCCTAGGCGGCGGTGCAG
TCCGTCGTAGAAGAATTAGAGTAGAAGTTGTCGGGGTCCGCTCTTAGGACGCAGCCGCCTCATGGGGGTC
CAG
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Figure 1. Primers annealing location on target DNA sequence (Yellow: Outer forward, Pink: Outer reverse, Green:

Inner forward, Blue: Inner reverse and Red: polymorph nucleotide)
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Table 2. Genotype distribution of ERCC5 Gene (SNP: rs2296147 T>C) for cases pathologic traits

Pathological trait Group CC (%) CT (%) TT (%) P-value
Age (Year) 45> 3(37.5%) 26 (50 %) 7 (30.43 %) 0.325
>45 5 (62.5 %) 26 (50 %) 16 (69.56 %)
Side Right 3(37.5%) 34 (65.38 %) 44 (55.69 %) 0.000
Left 5 (62.5 %) 14 (26.92 %) 35 (44.30 %)
Both 0 (0.00 %) 4 (7.69 %) 0 (0.00 %)
Tumor size (cm) 2.52 4 (57.14 %) 21 (46.66 %) 10 (45.55 %) 0.851
2.5> 3 (42.85 %) 24 (53.33 %) 12 (54.54 %)
Lymph node NO 3 (42.85 %) 26 (66.66 %) 10 (45.45 %) 0.103
N1 2 (28.57 %) 5 (12.82 %) 10 (45.45 %)
N2 2 (28.57 %) 7 (17.94 %) 2 (9.09 %)
N3 0 (0.00 %) 1(2.56 %) 0 (0.00 %)
Tumor stage Stage 1 4 (66.66 %) 17 (54.83 %) 12 (57.14 %) 1.000
Stage 2 2 (33.33 %) 13 (41.93 %) 9 (42.85%)
Stage 3 0 (0.00 %) 1(3.22 %) 0 (0.00 %)
Tumor type IDC 6 (85.71 %) 28 (65.11 %) 19 (86.36 %) 0.527
ILC 0 (0.00 %) 3 (6.97 %) 2 (9.90 %)
Fibroadenoma 0 (0.00 %) 7 (16.28 %) 1 (4.54 %)
Fibrocystic 1(14.28 %) 5 (11.62 %) 0 (0.00 %)

*T1<2.5cm, T2>2.5cm, ** NO: 0, N1: 1-3cm, N2: 4-9cm, N3> 10cm
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Figure 2. Tetra-ARMS PCR products on agarose gel
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Table 3. Genotypic and allelic frequency distribution for ERCC5 Gene (SNP: rs2296147 T>C) in case and controls

Genotype/allele Patient (%) Control (90) P-value OR (CI=95%)
TT 29 (30.21 %) 34 (34.00 %) 0.570 0840 (-)
CT 56 (58.33 %) 44 (44.00 %) 0.045 1.782 ()
CC 11 (11.46 %) 22 (22.0 %) 0.049 0.459 ()
T 114 (59.37 %) 112 (56.00 %) 0.499 11.480 (-)
C 78 (40.62 %) 88 (44.00 %) 0.499 0.871 (-)
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Figure 3. RNA secondary structure changes caused by ERCC5 gene (SNP: rs2296147 C>T) polymorphism (A.

Wild allele, B. Mutant allele)
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