Med. Forum, Vol. 37, No. 9 62 September, 2026

(Original Article] 'h o Role of TP53 Genetic Mutation | e °f P58

(_Senetic Mutation
in Breast Cancer Pathogenesis in Breast Cancer
Soura Alaa Hussein!, Ahmed Mudher Al-Khaykanee? and Tiba A.H. Al-Rubaye?

ABSTRACT

Objective: To review the role of TP53 genetic mutations in breast cancer

Study Design: Case-control study

Place and Duration of Study: This study was conducted at the Marjan Teaching Hospital in Babylon, from
1% December 2023 to 30™ June 2025.

Methods: This case-control was conducted at Marjan Teaching Hospital in Babylon and 200 subject were enrolled,
100 patients with breast cancer and 100 healthy undivided were recruited. Subjects were selected at after the
extraction of DNA the genotype of rs17878362 C/T and rs1042522 G/C was done using TagMan-based Real-time
PCR technique.

Results: The significant was noted in cancer antigen 15-3 level between the two group where it was
45.22+4.32U/ml in cases and 22.24+2.10U/ml in control (p=0.001).as for the polymorphism rs17878362. There was
a statically significant difference in the frequency of CC 29% and CT 58% genotypes as well as in T alleles between
cases and control (p=0.001), also similar result were obtained for the polymorphism rs1042522 .the frequencies of
GG 38%; GC 62% genotypes and C alleles were statistically significantly more in the cancer group (P=0.001). The
highest risk was found for TT genotype of rs17878362 which had the OR equal to 3.11. Discrepancies from Hardy-
Weinberg Equilibrium were detected in the cases of breast cancer group in both genetic polymorphism (p=0.001).
Conclusion: The strong correlation between TP53 gene polymorphism rs17878362 and rs1042522 and high cancer
incidence. These variants seem to affect the function of TP53 protein in terms of programmed cell death, causing
genomic instability which is associated with developing of tumors. Thus, they might serve as important markers for
cancer predicant and treatment.
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INTRODUCTION

90% the mortality to incidence ratio continues to be
significantly high in underdeveloped countries due to

According to the WHO data, breast cancer (BC) is
currently the leading cause of death and morbidity due
to its high incidence in females. for instance, about
2.3million new cases of BC are expected in 2022 while
the forecasts predict that in 2025, BC will comprise
almost 30% of newly diagnosed cancer among females
in developed regions®. Although 5 years several rates
for locally diagnosed BC are relatively high and exceed
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late stage presentation of the disease?. Epidemiological
evidence indicates including the gradual increase in BC
incidence among postmenopausal females and a
considerable 1.4% yearly increase in cases of early-
onset BC among those under fifty years old!. Both
trends are believed to be driven by complicated
interaction between lifestyle factors, such as increased
obesity and late childbearing and  genetic
predisposition®. It has also been forecasted that there
will be around 3.2 million new BC cases per year in
2050 if current tendencies continue*. Today’s clinical
management of BC relies heavily on molecular
subtypes characterized by the status of estrogen
receptors, progesterone receptors, and human epidermal
growth factor receptor2 (HER2) expression®. Two new
terms HER2-low and HER?2 ultralow were introduced
into the BC classification system to make a wider range
of patients eligible for the use of drugs formerly
prescribed exclusively for HER2 positive patents®.

The TP53 gene is situated at 17p13.1 location and is
responsible for p53 protein production, which sever as a
transcription activator in cellular processes following
different stimuli”®. As a wild type p53 usually has low
levels and is under control of the negative inhibitor of
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the TP53 in case of any changes in genomic integrity or
activation of oncogenes TP53 becomes stable and gets
activated®. Activated TP53 associates with certain DNA
response elements to activate 500 target genes and
triggers either cell cycle arrest via P21 expression or
repair processes or causes programmed cell death if
damage cannot be repaired'®. Differently from other
tumor suppressor genes which are often subject to
deletion more than 70% of TP53 alterations are
missense motions in the region of DNA binding
domain?t. The mutant forms of TP53 possess a gain of
function.

METHODS

This case-control was conducted at Marjan Teaching
Hospital in Babylon in the period from 1% December
2023 to 30" June 2025 letter No. FTU-
1401/Approval/JSDINEHU dated November 25, 2023
and 200 subject were enrolled, 100 patients with breast
cancer and 100 healthy undivided were recruited. The
diagnosis of the BC was done through ultrasound
magnetic resonance imaging, mammography on biopsy
together with confirmatory test the CA15-3 marker test.
Four milliliters of peripheral blood were taken from
each subject two milliliters of the blood where then
used of genotype TP53 whereas the other two milliliters
where use of CA15-3 analysis

Genomic DNA was executed using the pure link
Genomic DNA Excretion Kit USA based on the
protocol provide by the manufacturer Qiagen DNA
sample where type using TagMan genotyping assay Kit
with the applied biosystem 7500 real time PCR system
(Foster City CA, USA) TagMan probes with VIC and
FAM fluorophore markers were used for the TP53C/T
RS17878362and G/C RS1042522 primer sequences
respectively the reference sequences (gene bank NC-
000017.11:7668421-7687490) is shown below:

TP53 C/T rs17878362

Forward (5—3): CTGGGGACCTGGAGGGCTG
Reverse (5—3): TCACCCCAGCCCTCCAGGT

TP53 G/C rs1042522

Forward (5—3): TCCCCCTTGCCGTCCCAAGCA
Reverse (5-3): CTGGTGCAGGGGCCACGCGT

The component of the 25 pl reaction mixture includes
6.25 pul of water nucleus 3 1.25 pl of snip test and 12.5
pl of Tuchman Master mix the reaction was performed
in individual PCR tube containing 5 pl of Genomic
DNA template 10 mg on microliter and 5 pl of DNA
free water as the negative control the solution was
mixed on beer fairly centrifuge before the reaction
sample were edited to the thermal cycle and amplified
genotype was analyzed by the applied biosystem. The
CA15-3tumor marker analysis was done by employing
the Cubase E411 machine Machine an equipment that is
used in testing tumor marker. Statistical analysis was
done using the SPSS-18. For the control group Hardy-
Weinberg equilibrium was tested for the genotype

frequencies odds ratio OR and their 95% confidence
intervals (Cl) were stimulated by the Chi square testing
the relationship between the risk of BC and the
genotype of the SNP of TP53 gene RS17878362 and
RS1042522. Also, linkage disequilibrium between the
two SNPs was stimulated by Halo view A p-value of
less than 0.005 was considered significant.

RESULTS

There was no significant in age and gender while
significant in tumor marker CA15.3U/ml (Table 1). It
can be observed from table two that there exists a
highly significant genetic correlation P=0 .001 between
the study samples and particular mutations of TP53. in
the case of RS17878362, the control sample displays
the predominance of the CC genotype 72% while BC
sample indicates a greater number of individuals with
the CT genotype 58% as well as with the T allele.
Similarly, it is evident that in the control sample GG
genotype has the greatest frequency 62% while in BC
sample it is the GC genotype 62% as well as C allele
(Table 2).

Table No. 1: Demographic and laboratory results of
atients and controls (n=200)

Group Control Breast P
(n=100) cancer value
(n=100)
Age 55.22+6.32 | 56.44+3.33 2.32
CA15.3U/ml 22.24+2.1 | 45.22+4.32 | 0.001

Table No. 2: Frequency of genotypes and alleles for
TP53C/T rs17878362 and G/C rs1042522

Control Breast

Variable Cancer X2 vaFI)ue

No. | % | No. | %
Genotypes TP53 Rs17878362
CcC 72 | 72.0 | 30 | 30.0 | 60.33 | 0.001
CT 20 | 20.0 | 58 | 58.0 0.001
TT 8 8.0 | 12 | 120 0.001
Alleles
C 164 | 82.0 | 118 | 40.0 | 61.54 | 0.001
T 36 | 18.0 | 82 | 60.0 0.001
TP53 Rs1042522
GG 62 | 62.0 | 25 | 25.0 | 52.41 | 0.001
GC 30 | 60.0 | 62 | 62.0 0.001
ccC 8 8.0 | 13 | 13.0 0.0014
Alleles
G 154 | 77.0 | 112 | 56.0 | 64.37 | 0.001
C 46 | 23.0 | 88 | 44.0 0.001

The statistical assessment shows that rs104522 is
statistically significantly different from HWE and the
BC cohort P=0.014, while the controller group is in
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agreement with HWE P 0.07. The rs17878362SNP is
found to be statically significantly different from HWE
in both the case and control groups Case group
P=0.003, control group P=0.004 the difference, mark
with asterisks indicate that the observed frequency of
alleles such as GG, GC, and CC may differ from the
expected frequency in these populations (Table 3).

Table No. 3: Genotype frequencies observed and

their agreement with the Hardy Weinberg
Equilibrium
Observed | Expected x? P
value
TP53rs1042522
Case (n =100)
GG 25 21.8
GC 62 52.2 4.795 0.014
CC 13 28.0
Control (n =100)
GG 62 53
GC 30 25.1 2.68 0.07
CcC 8 4
TP53 rs17878362
Case (n =100)
CcC 30 26.0
CT 58 53.0 5.153 0.003
TT 12 20.0
Control (n =100)
CC 72 66.0
CT 20 24.0 4.027 0.004
TT 8 5.0

Table No. 4: Associations of TP53rs1042522 and
TP53 rs17878362 polymorphis

Genotype | OR(CL95%) | P
TP53 rs1042522

GG® 1

GC 3.08 (199 _6.87) | <0.001
CcC 2.72 (0.63 -8.04) <0.001
GC+CC 2.03 (2.25-7.00) <0.001
Alleles

G® 1

C 2.55 (1.78-5.03) <0.001
TP53 rs17878362

CcC 1

CT 2.92(2.00 - 7.23) | <0.001
TT 3.11 (2.01 6.77) <0.001
CT+TT 2.55 (2.43-5.77) <0.001
Alleles

C® 1

T 2.88 (1.57-1.95) <0.001

There is a strong correlation in statistics between the
occurrence of mutations in TP53 RS1042522 and
RS17878362 and an enhanced likelihood of developing
BC with regard to R 1042522. It is clear that the
presence of C allele and the genotype GG leads to an

increase in BC risk, with P value less than 0.001
Regarding RS 17878362, the risk of developing BC is
higher for the genotype TT compared to the genotype
CC, resulting in odds ratio of 3.11. It is worth noting
that there is a clear tendency in the combined genotypes
GG/CC and TT/CT toward an elevated susceptibility
(Table 4).

DISCUSSION

Breast cancer continues to be the most prevalent form
of cancer among women in the world and its occurrence
is often associated with the development index of a
particular country .in addition the discovery of
biomarkers to facilitate early detection is a critical to
reduce to reducing fatalities worldwide®?. Also known
as the guardian of the genome the TP53 gene produces
the TP53 protein that regulates essential functions such
as DNA repair cell cycle arrest and programmed cell
death or apoptosis TP53 mutations occur in the highest
numbers among BC patients about 30-50% of BC
harbor mutations in the TP53%3. It has been reported
that certain mutations within the TP53 protein may also
have oncogenic benefits thus making therapy difficult
and highlighting the requirement forTP53 based
therapeutic approaches®?. The current study highlights
the relationship between some specific TP53
polymorphisms and an increased risk of BC for instance
the polymorphism RS17878362, involving a-16 base
pair duplication in intron 3 shows a market change in
the frequency of the genotypes in control (CC equal
72% to CT 58% )with the presence of the minor allele
T being associated with a higher risk of disease
development this results aligns with other meta-analysis
in the identification of the minor allele of RS17878362
as a risk factor for developing BC moreover another
polymorphism Rs 1042522 which is responsible for the
Arg 72 pro substitution»!®, The most common
genotype in control is GG Arg 62%, but in BC patents
the GC genotype and the C allele have significantly
higher frequencies 62% it is possible that the latter can
affect the ability of TP53 gene product to undergo
apoptosis and environmental stimuliZ®.

The genotypes for two TP53 mutations, RS1042522
and RS17878362, were analyzed among BC patients
and healthy controls based on the findings, the
genotypes for the RS1042522 mutations are
significantly out of equilibrium in the BC patients
(P=0.014) but not in the controls P=0.07 the
RS1042522 mutation is located at the codon 72 locus,
which results in the arginine to proline amino acid
change affecting the protein function of apoptosis sell
cycle control®®, There is a significant departure from
Hardy Weinberg equilibrium for the Rs 17878362 allele
in the BC and control groups (p=0.003,p=0.004
respectively). Another important point to be noted is
that genetic polymorphism of the TP53 gene, which is
located on the 17 P13.1 chromosome may lead to
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inactivation of the protein and increased vulnerability to
various cancers®. Particularly, this is the case for the 16
base pair repeat in the RS17878362, which altars
mMRNA processing decreases TP53%8. The findings
indicate that the non- random localization of alleles in
the genes encoding tumor suppressors can become a
significant marker of predisposition to cancer and
genomic instability and high-risk groups.

There appears to be a statistically strong correlation
between TP53 mutations and increased risk of BC more
specifically, when analyzing the Rs1042522 mutations,
patients processing the C allele or GC genotype have
significantly increased chances of suffering from BC (P
0.001). The findings confirm the role of the Arg 72 pro
mutation as an essential regulator in the process of
cancer development through its influence on the
degradation of TP53 protein. Bunked in turn, with
regard to the RS17878362 mutation, the genotype with
the highest risk is the uh TT one with the odds ratio
being 3.11%%2°, Mutations in the pathways of tumor
suppressors act as markers for assessing the risk of
developing cancer. There is a common pattern among
the genotypes (GC + CC and CT + TT) that shows an
inclination towards the greater BC predisposition in this
experiment.

This specific gene mutation shows a close link with the
clinical result. Modern scientific literature between
2023 and 2025 support this claim by showing the role
of TP53 mutations and promoting carcinogenesis®®.
Thus, it becomes imperative to recognize these high-
risk genotypes for the development of customized
approaches and cancer therapy.

CONCLUSION

The genotype rs17878362 and rs1042522 show a strong
relationship with BC among the current Irag samples
specifically occurring that the T allele in the former or
the C allele in the later wall raise the change of
developing BC. The two genetic mutations probably
affect the activity of the TP35 gene leading to increase
genomic instability additionally significant difference
from Hardy-Weinberg equilibrium toward the non-
random distribution of this genetic mutation in
connection with the occurrence of breast cancer finely
dedicating such high-risk genetic profiles represents a
useful tool in cancer genetic for early detection and
targeted treatment.
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