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The expression of the protein p53 is suggested as a risk factor for
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ABSTRACT

Background: The neoplastic transformation of cells is mediated by a set of genes
known as oncogenes and tumor suppressor genes. Among these, the following
stands out the p53 gene, known as the ‘guardian of the genome’, plays a crucial
role in identifying and preventing the proliferation of cells whose DNA has been
altered by mutagenic factors capable of inducing structural changes. By doing so,
these factors contribute to the development of malignant transformation,
making them carcinogenic agents.

Objective: To demonstrate that moderate-high expression of the p53 protein
constitutes predictor of multi-localized basal cell carcinoma in patients.

Patients and methods: A case-control study was conducted. The population of
the study consisted of 42 patients with BCC in different locations. Thus there were
84 patients diagnosed with BCC. single-location (control group) matched by age
and by location of the injury (two controls for each patient) with the case group.
Results: 42 patients with a diagnosis of multi-location BCC were included in the
study, the average age at the group of cases was 76.5 years + 13.8 and in the
control group was 77.6 + 12.4 years for which there was no difference statistically
significant (p = 0.653) it should be noted that the variance of ages in both groups
was homogeneous (p = 0.653). staining of cell nuclei in immunohistochemistry, it
was found that in the case group was 65.3+ 19.9 compared with the control
group 31.4+ 17.7for which there was a statistically significant difference
(Student's t-test; p < 0.001).

Conclusion: the moderate-high expression of the protein p53 in the initial injury
constitutes a risk factor for multiple localization in BCC, in Iraqi patients. Thus,
the expression of the p53 protein could be a predictor of the emergence of new
BCC.
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1. INTRODUCTION

The neoplastic transformation of cells is mediated by a set of genes known as oncogenes and
tumor suppressor genes. Among these, the following stands out the p53 gene, known as the
'guardian of the genome', plays a crucial role in identifying and preventing the proliferation of
cells whose DNA has been altered by mutagenic factors capable of inducing structural
changes. By doing so, these factors contribute to the development of malignant
transformation, making them carcinogenic agents (1-3). The p53 gene is a transcription factor
located on the short arm of chromosome (4). The levels increase when cells are exposed to
harmful agents such as UV light, radiation, or chemicals that have the ability to cause damage
to the DNA molecule. The transcription factor p53 serves as a sensor for this damage. If it
determines that the damage is not severe, it initiates the repair process, allowing the cell
cycle to continue. However, if the damage is significant, it triggers programmed cell death,
also known as apoptosis. If p53 has mutations, these functions cannot be carried out,
moreover, more than half of human neoplasms have acquired somatic mutations of p53 (5,6).
Skin tumours are the most common type of human neoplasia. Skin cancer has exhibited a
gradual increase globally and is a public health issue (7). More than 80% of them correspond
to skin cancers not melanoma - basal cell carcinoma (BCC) and squamous cell carcinoma
(SCC)-, those who do not have high mortality but they produce a high disability in people (8).

The malignant melanoma represents a low percentage, however, due to its aggressiveness it
is responsible for the majority of the deaths caused by skin cancer (4,9). The development of
non-melanoma skin cancer has three stages: initiation, promotion, and progression, in which
UV radiation is implicated as a carcinogenic agent (10). During the initial phase, unrepaired
photoproducts resulting from UV radiation can cause mutations in coding regions of
oncogenes and tumor suppressor genes. Chronic UV exposure leads to the development of a
benign tumor (such as actinic keratosis) formed by the clonal expansion of epidermal cells
carrying alterations in several genes, such as the ras proto-oncogene or the p53 suppressor
gene. Continuous UV irradiation accelerates tumor progression by selecting clones of cells
that are resistant to apoptosis. Prolonged sun exposure also has a secondary carcinogenic

effect due to the loss of Fas-I/Fas interaction resulting from the accumulation of mutations in
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p53 (11). Ouhtit et al. in 1998 discovered in a case-control study that mutations affecting
codons 247 and 248 of the p53 gene, caused by UV radiation, are associated with an
increased risk of BCC (4). The conducted literature review has not found any studies that

associate the expression of the p53 protein with multiple lesions in BCC.

2. METHODOLOGY

A case-control study was conducted. The population of the study consisted of 42 patients
with BCC in different locations. Thus there were 84 patients diagnosed with BCC.
single-location (control group) matched by age and by location of the injury (two controls for
each patient) with the case group. The selection criteria they were the following:

A. Case group

Inclusion criteria: Patients of any age and sex with two or more confirmed BCC diagnosed by
anatomo-pathological study. Cases with measurement of expression of the p53 protein in
the first lesion.

Exclusion criteria: Result of incomplete pathological anatomy, patients with Gorlin
syndrome.

B. Control group

Inclusion criteria: Patients with a diagnosis of Single-location BCC confirmed by study
anatomo-pathological matched by age and location in a 2:1 ratio with the cases. Cases with
measurement of expression of the p53 protein in the single BCC lesion.

Exclusion criteria: Result of pathological anatomy incomplete. No sampling was carried out,
we worked with the entire patients in the case-control group who complied with the
inclusion and exclusion criteria.

Technique and method

The results of pathological anatomy of lesions were reviewed of skin in the many hospitals,
in the period from January 2019 to May 2023, of which 305 cases were obtained that had
diagnosis of BCC. Subsequently, the search was made of the patients who had been
diagnosed with more of a basal cell carcinoma, which occurred in different locations and at

different time periods, a total of 42 cases of multiple BCC were obtained.
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The anatomo-pathological reports with diagnosis were reviewed of BCC and the age, gender,
location of the injury and the histological type. Then, the sheets were checked anatomo-
pathological and the measurement of the expression was carried out of the p53 protein from
both the cases and the controls by immunohistochemistry.

For the group of cases is considered the measurement of the expression of the p53 protein
in the first of the lesions to appear; while, for the control group the measurement at the
single lesion.

Immunohistochemistry

The samples were stained with the strept-avidina biotin method- peroxidase, and the slices
were subjected to sequentially to the following:

1) 3% hydrogen peroxide for 10 min;

2) Blocking with inert proteins for 10 min:

3) Murine anti-p53 antibody diluted 1/100 per 20 min;

4) Biotinylated anti-IgG antibody for 10 min;

5) Complex streptavidin-peroxidase for 10 min;

6) Developed with addition of di-amino-benzidine (DAB)-hydrogen peroxide for a long
enough time until color change was observed in the controls (about 2 min).

The sheets were washed with distilled water after steps 1 and 6, and with PBS-Triton after
steps 3, 4 and 5.

Finally, it was counterstained with Mayer's hematoxylin, dehydrated, rinsed and mounted
with Canada balsam.

The positive reaction was evidenced by a brown intranuclear staining. 10 fields were read at
400x magnification and the reactivity was classified as negative (absence of stained nuclei),
mild positive (staining of less than 50%), moderate positive (from 50% to 74% of nuclei) and
high positive (staining of more than 75%).

Data processing and analysis

The statistical analysis was carried out in the SPSS program version 22.0. A statistical analysis
was performed univariate and frequencies were obtained, percentages, measures of central
tendency and dispersion. For the analysis bivariate, Pearson's chi-squared test was used and

the student's test, after completion of the homogeneity test of Levene variances.
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For multivariate analysis, it is a binary logistic regression model was used and it was obtained
the adjusted odds ratio (OR) with variable control potentially confusing. The calculations
were made with a confidence level of 95%.

Ethical aspects Regarding the ethical aspects, the study did not imply procedures in patients
but consisted of the revision of medical records, results of pathological anatomy and reading
of the expression of the p53 protein, which is why no informed consent was required. It was
guaranteed respect and confidentiality of the information obtained the which has been used

only for the purposes of the present study.
3. RESULTS

42 patients with a diagnosis of multi-location BCC were included in the study, the average
age at the group of cases was 76.5 years + 13.8 and in the control group was 77.6 £ 12.4
years for which there was no difference statistically significant (Student's test, p = 0.653) it
should be noted that the variance of ages in both groups was homogeneous (p = 0.653). In
the case group, the percentage of males and females was 64.3% and 35.7%, respectively;
while, in the control group was 76.2% of males and 23.8% of women for which there was no
statistical difference significant between the two groups (Figure 1). The proportion of
patients who by immunohistochemistry had moderate-high intensity of expression of the
p53 protein in the case group was 93% (39/42) in comparison with the control group 68%
(57/84) for there was a statistically significant difference (p < 0.001). The multivariate
analysis with control of the variables age and sex found that the moderate-high expression
of the p53 protein was significantly higher in patients with BCC of multiple location, a ratio of
possibilities was obtained adjusted of 5.9 (95% Cl: 1.6-21.02) (Table 1). staining of cell nuclei
in immunohistochemistry, it was found that in the case group was 65.3+ 19.9 compared with
the control group 31.4t 17.7for which there was a statistically significant difference

(Student's t-test; p < 0.001) (Table 2 and Figure 2).
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Figure 1. Gender distribution of the studied groups

Table 1. Multivariate analysis of p53 protein expression and potentially
confounding variables.

_ 95% Cl
Variable B SE OR
Lower Upper
Age 0.573 0.8 1.7 0.3 9.2
Sex -0.5 0.45 0.6 0.3 1.5
Expression po3 18 | 06 | 59 1.6 21.02
moderate-high

Table 2. Difference between P53 protein expression in the studied groups.

Research group Cases (n=42) Control (n=84) P. value

Mean+ SD 65.3+19.9 31.4+17.7 <0.001
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Figure 2. Line-Marker graph for the comparison of P53 in the studied groups

4. DISCUSSION

Skin neoplasms are pathologies of considerable frequency in the dermatological
consultation. In Iraq and according to a study carried by AL-Hashimi MM revealed that it
ranks 10th among cancers diagnosed in establishments of the Ministry of Health, which
entails to patients' disability and high costs for the state (12). Basal cell cancer arises from
versatile epithelial cells that have p53 mutations. Activation of the "aberans sonic hedgehog
signaling " pathway can leading to mutations in the PTCH gene (13). The p53 gene is very
susceptible to alterations caused by sun exposure, leading to the development of skin
cancer, particularly basal cell carcinoma. Between the ages of 17 and 20, the protein p53 is
involved in regulating the cell cycle. It carries out its tasks by preventing the cell cycle from
progressing, promoting programmed cell death (apoptosis), and facilitating DNA repair (14-
17). Overexpression of p53 can be triggered by UV light exposure which causes DNA damage.
Disruptions in the cell cycle, such as uncontrolled cell proliferation and suppression of the
DNA repair mechanism, occur when p53 undergoes mutation or sustains damage. (18,19)

The results indicate that p53 expression can serve as a marker for analysing basal cell
carcinoma patients (20,21). Multiple studies have demonstrated the presence of p53
expression in many forms of Basal Cell Carcinoma, each exhibiting varying degrees of

aggressiveness. According to the findings, the aggressive group exhibited higher levels of p53
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expression. Aupemkiete et al. provided additional support for this study by demonstrating a
correlation between p53 expression and the aggressive nature of Basal Cell Carcinoma.
Research conducted by Zagrodnik et al. supports the use of p53 expression as a means to
assess recurrence following radiation. The presence of this immunoreactivity has been linked
to factors that increase the danger of sun exposure and the ageing process. De Rosa et al.
discovered no association between p53 immuno-reactivity and either patient age or lesion
site. De Rosa and Barrett et al. discovered a notable correlation between the aggressiveness
of clinicopathological characteristics and the presence of p53 immuno-reactivity. However,
Healy et al. found no notable disparity in the reactivity % among primary basal cell
carcinomas that experienced recurrence (22-25). Ultraviolet radiation A and B are involved in
the genesis of these neoplasms it is observed that more of 90% of squamous cell epithelial
tumors and more than 50% of the BCCs of the population of some countries they have
mutations caused by UV radiation in the p53 gene, responsible for tumor suppression
(26,27). The present study contrasts the expression of the protein p53 with the appearance
of multiple BCC. It was found that patients with moderate-high expression had higher
possibility of presenting a BCC with multiple injuries in compared to those who had low
expression what could indicate that the expression of the p53 protein could to constitute a
predictor of the emergence of new BCC. Although there are studies where it is well
evidenced the role of the p53 gene in the genesis of skin tumors in none the mutation is
compared in single BCC cases versus multiple (4,28,29). This could justify conducting the
study of the expression of the p53 protein to all patients with BCC on his first injury allowing
him to take a therapeutic decision in premalignant injuries as well as the closest follow-up
program. Prospective research is required that will allow to establish its use as a predictor of
multiple injuries of BCC as well as its diagnostic value in terms of sensitivity, specificity and
predictive values. A limitation of the study is that, given the retrospective of the research it
is not possible to establish that patients with a single lesion have developed additional
injuries in the future and that these have been under-registered when being attended to in
another establishment. On the other hand, the small number of patients although it is
enough has influenced the confidence intervals of the estimates; however, this does not

alter the associations found.
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5. CONCLUSIONS

The moderate-high expression of the protein p53 in the initial injury constitutes a risk factor
for multiple localization in BCC, in Iraqi patients. Thus, the expression of the p53 protein
could be a predictor of the emergence of new BCC.

Ethical Approval:

All ethical issues were approved by the author. Data collection and patients enrollment were

in accordance with Declaration of Helsinki of World Medical Association , 2013 for the ethical

principles of researches involving human. Signed informed consent was obtained from each
participant and data were kept confidentially.
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