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Background: Non-Melanoma Skin Cancer (NMSC), the most prevalent types 

being Squamous Cell Carcinoma (SCC) and Basal Cell Carcinoma (BCC), is the 

most common type of malignancy in human beings. These neoplasms are more 

frequent in the elderly and fair skinned people and mainly occur on sun-exposed sites 

of the body. Ultraviolet B (UVB) has a well-known effect in induction and promotion 

of growth of these cancers. The p53 tumor suppressor gene is believed to be an early 

target in UV-induced skin carcinogenesis. Aggregates of keratinocytes with p53 

protein overexpression are frequently identified in normal human skin and are more 

prevalent in chronically sun-exposed skin, and have been proposed to play a role in 

skin cancer pathogenesis. The aim of this study was to clarify the potential role of 

P53 in the development of NMSC. 

Methods: Immunohistochemical evaluation of p53 expression in peri-lesional 

skin of 90 cases of SCC, BCC and melanocytic nevi was performed. 

Results: The well-delineated compact type of p53 clone, but not the strong 

dispersed type, was significantly more predominant in SCCs in comparison with 

BCCs and melanocytic nevi (P value=0.001). The size of p53 clones was also 

significantly greater in SCCs compared to the BCCs (P=0.003) and melanocytic nevi 

(P=0.001). There was no significant difference between these neoplasms regarding 

the frequency of P53 clones (P=0.86). 

Conclusion: This study suggests the possible relationship of epidermal p53 

clones with the pathogenesis of SCC. 
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Introduction 

Non-Melanoma Skin Cancer (NMSC), the most 

common types being Basal Cell Carcinoma (BCC) 

and Squamous Cell Carcinoma (SCC), is the most 

common form of malignancy in human beings, with 

over one million new cases reported in the United 

States each year (1-3). In contrast to basal cell 

carcinomas, SCCs characteristically have a high 

potency for aggressive behavior and can be lethal (1, 

2). Basal Cell Carcinomas are probably related to 

recreational or occupational exposure to sunlight, 

whereas SCCs are linked to cumulative exposure to 

sunlight throughout life (4).  

Ultraviolet radiation has a known effect in 

damaging DNA of epidermal cells. The risk of skin 

cancer is associated with exposure to UV radiation, 

with UVB being the most important risk factor (5). 

The p53 tumor suppressor gene (also known as 

TP53), which is frequently mutated in cancers of 

human beings, is presumably involved in UV 

radiation-induced skin carcinogenesis (6).  

http://ijp.iranpath.org/
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The human p53 mutations are detected in non-

melanoma skin cancers with a high frequency. 

Sunlight normally induces Cyclobutane Pyrimidine 

Dimer (CPDs) formation; occurrence of this dimer 

with different sequence distribution coincides with 

loss of DNA repair process, resulting in 

proliferation of malignant cells. These events are 

found in diverse skin malignancies (7). 

A transcription factor named Activating 

Transcription Factor 3 (AFT3) results in skin 

malignancy via modulation of p53 activated Signal 

Transducer and Activator of Transcription 3 

(STAT3) phosphorylation. This means that ATF3 

induces skin cancers by inhibiting P53 expression 

and then activating STAT3. The mutated P53 

protein accumulates in the nucleus, which is 

demonstrated by immunohistochemistry (8). 

Regarding the frequent finding of P53 mutation 

in precancerous lesions, it is probably an early event 

in skin carcinogenesis (9). 

The mutated forms of P53 in human cutaneous 

SCCs show C-T transitions at dipyrimidine sites, 

particularly CC-TT double base changes. These 

mutations are not demonstrable in systemic SCCs. 

These are fingerprints for UV damage and further 

indicate the role of UV radiation in skin 

carcinogenesis (10). 

Exposure to UV radiation induces p53 

expression in scattered epidermal keratinocytes, 

which is a normal response to DNA damage and its 

role is DNA repair or apoptosis induction. However, 

the chronically sun-damaged skin shows clusters of 

morphologically normal P53+ keratinocytes named 

"epidermal P53 clones"(4). In prior investigations 

on the effect of UVB exposure on the skin of mouse, 

an increment in the size and number of clones was 

shown during repeated exposure to UVB; cessation 

of this exposure was followed by a decrease in the 

number of clones but not in their size (10). 

Expansion of P53-mutated keratinocytes is the 

result of relative resistance of cells in a clone against 

apoptosis (11). This resistance is the consequence of 

the loss of P53 function and resultant impaired 

control of the cell cycle. 

Several studies have been performed to indicate 

the role of epidermal P53 clones in NMSC 

pathogenesis (4,11-13).  

The aim of this study was to assess and compare 

the number, size and intensity of staining of P53 

clones in peri-lesional normal epidermis of SCCs, 

BCCs and melanocytic nevi. 

Materials and Methods 

Samples 

The pathology registry of Loghman Hakim 

Hospital was used to retrieve 90 cases, 30 cases 

each, of SCC, BCC and melanocytic nevus of facial 

skin with the permission of the ethics committee of 

the skin research center, affiliated to the Shahid 

Beheshti University of Medical Sciences. The 

relevant Haematoxylin and Eosin (H&E)-stained 

slides were assessed independently by two 

pathologists to verify the diagnosis and determine 

the adequacy of the adjacent normal epidermis. 

Normal epidermal component of melanocytic nevi 

was used as the control. 

Immunohistochemistry 

Formalin-fixed, paraffin-embedded tissue 

samples were cut in 5-μm thick sections. Sections 

were deparaffinized in xylene and rehydrated in a 

series of graded alcohol. Sections were embedded in 

0.01 mole/l citrate buffer (PH=6), placed in a 

microwave at 800 W, until boiling of the buffer and 

kept thereafter for 2 minutes under the boiling 

conditions. Then, sections and buffer were brought 

to room temperature, followed by another 2 minutes 

of boiling in citrate buffer. For detection and 

visualization of P53 protein, the primary p53 

antibody (RTU-p53-Clone D07, Novocastra, UK) 

and Novolink polymer detection system 

(Novocastra, RE7140-K) were used. Positive and 

negative controls were included for each staining 

run. The positive and negative controls were 

“weakly positive breast carcinoma” and 

“cerebellum”, respectively.  

Scoring of P53 staining 

The Immunohistochemistry (IHC)-stained slides 

were examined under magnifications of ×100 and 

×400 of microscope, the p53 clones were detected 

and their size, type and frequency were quantified. 
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The two major p53 staining patterns were “strong 

but dispersed”, designated as type1, and “compact 

well-delineated”, designated as type 2 (Figs.1&2) 

(4). The size of p53 clones was recorded as the total 

length of clones in a section in millimeters, 

irrespective of their thickness. The total length of 

epidermis in each section was measured as well.  

Statistical analysis 

The Mann-Whitney U-test, Kruskal–Wallis one-

way analysis of variance and logistic regression 

analysis were used for comparison of the frequency, 

size and type of p53 epidermal clones between 

neoplastic groups. 

 

     Fig. 1. Weak Epidermal P53 Staining Intensity 

(×100) 

 

Fig. 2. Strong Epidermal P53 Staining Intensity 

(×100) 

 

Results 

One hundred thirty one (131) epidermal p53 

clones were counted in 985 mm of normal 

perilesional facial skin. The data of p53 clone 

frequency, type and size have been shown on 

separate tables. 

There was no significant difference in the 

frequency of p53 clones in the skin adjacent to SCCs 

in comparison to the normal skin surrounding BCCs 

and melanocytic nevi (p=0.86) (Table 1). 

 
 

Table 1. Frequency of p53 Clones mm-1 of Normal Peri-Lesional Skin of Basal Cell Carcinoma (BCC) and Squamous 

Cell Carcinoma (SCC) and Melanocytic Nevi 

Maximum 3rd quarter Median First quarter Minimum Number of cases  

0.33 0.20 0.12 0.10 0.00 30 BCC 

0.57 0.19 0.12 0.10 0.05 30 SCC 

0.40 0.20 0.13 0.00 0.00 30 Melanocytic nevus 

As shown in Tables 2 and 3, types of p53 clones 

were significantly different, with type 2 

predominating, in SCCs relative to both BCCs and 

melanocytic nevi (p<0.001). 

At last, size of the p53 clones was greater in peri-

lesional skin of SCCs relative to that of BCCs 

(P=0.003). Meanwhile, a meaningful difference was 

found between SCCs and melanocytic nevi 

(p<0.001) (Table 4). 

 Table 2. Type of p53 clones in SCCs, BCCs and 

melanocytic nevi 

 
Type of P53 clone 

Type 1 Type 2 total 

BCC 21(77.88%) 6(22.22%) 27 

SCC 10(33.33%) 20(66.67%) 30 

Melanocytic 

nevus 
18(85.71%) 3(14.29%) 21 
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Table 3. Logistic regression analysis of each group regarding to p53 clone typing 

 Ordinal Odds Ratio (95% CI) P-value 

SCC (in comparison to melanocytic nevus) 12.00(2.85-50.59) 0.001 

BCC (in comparison to melanocytic nevus) 1.71(0.37-7.85) 0.49 

 

Table. 4. Statistics of p53 clone size (mm) in SCCs, BCCs and melanocytic nevi 

 number minimum 1st quarter Median 3rd quarter maximum 

BCC 30 0.00 1.00 1.00 3.00 8.00 

SCC 30 0.50 1.00 3.00 6.00 10.00 

Melanocytic nevus 30 0.00 0.50 1.00 2.00 5.00 

Discussion 

Carcinogenesis is a complicated process 

resulting from the accumulation of critical genetic 

changes, some of them known as "molecular 

signatures” with a direct relationship to specific 

carcinogens. It has been proposed that these 

molecular signatures can be regarded as dosimeters 

of cumulative exposure to carcinogens and 

predictors of cancer risk. Skin cancer is a good 

sample for assessment of molecular signatures 

because it is strongly associated with UV radiation 

(6). The association of epidermal p53 clones and 

mutations with certain types of skin cancer such as 

SCC and BCC has been reported in prior studies. 

Thus, p53 can be regarded as an early target in skin 

carcinogenesis (4). Most of the investigations on 

epidermal p53 clones have been performed on 

mouse skin.  

Our investigation was performed on 90 randomly 

selected cases of SCC, BCC and melanocytic nevus, 

30 cases each, to assess the size, frequency and type 

of p53 clones in morphologically normal peri-

lesional skin and their difference in these neoplasms. 

The melanocytic nevi were used as a control in this 

study.  

We found significantly greater size and increased 

frequency of compact (type 2) p53 clones in the 

epidermis adjacent to SCCs relative to BCCs and 

melanocytic nevi. The difference of these 

parameters between BCCs and melanocytic nevi 

was insignificant. These findings indicate a link 

between p53 clone size and type with SCC, yet not 

BCC. This is in accordance with prior studies on 

mice (12) and somewhat with that performed on 

humans (4). 

Prior studies based on Polymerase Chain 

Reaction (PCR) and direct gene sequencing have 

shown p53 mutations in keratinocytes of the normal 

skin surrounding NMSCs, most of them showing 

UV signature (14). 

Some of the investigations, such as the study 

performed by Backvall et al. (4), showed higher 

frequency of mutations in epidermal p53 clones in 

SCCs, which was not the case in our study. This 

discrepancy may be the result of a difference in the 

Fitzpatrick skin type, which was predominantly of 

type 3 in our study, representative of the Middle 

Eastern population. In the investigation of Ouhtitt et 

al. (6), frequency of P53 mutations was shown to be 

greater in BCCs, which is in contrary of our 

investigation. In the latter investigation, preparation 

of the biopsy sample from the mirror image site to 

the neoplasm, instead of its vicinity, could be the 

source of difference. 

 

Conclusion 

In conclusion, we suggest that epidermal p53 

clones may have a role in the pathogenesis of 

squamous cell carcinoma, but not Basal Cell 

Carcinoma. 
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