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ABSTRACT 

Introduction: Now the molecular epidemiology is a new experience. It’s was noted that ninety percent of mouth canc- 
ers are squamous cell carcinomas and recorded 0.96% year of all cancers in Indonesia. Human papilloma virus (HPV) 
was implicated in pathogenesis of cancer. As a remark, that mutations of p53 and c-myc are found 50% in cancer. Ob- 
jective: Aims of this research were to know the relationship between the mouth squamous cell carcinoma (MSCC) with 
HPV infection, the presence of p53, and c-myc genes mutation. Methods and Material: Tissue biopsy frozen sections 
from Benign Mouth Squamous Cell (BMSC) and MSCC patients were collected from Mouth and Dental Department of 
Muwardi District Hospital in Solo—Indonesia. To amplify L1-HPV gene for fixed the HPV etiology, amplified p53 and 
c-myc genes continued with SSCP analysis and followed with measurement using densitometer to see mutation exis- 
tence. The collected data were analyzed with Chi Square Test. Results: None of the sample of patients with BMSC with 
positive HPV showed p53 gene mutation or c-myc gene. From eleven samples obtained from patients with MSCC who 
were positive HPV showed 18.2% had mutations in the p53 gene and 9.1% had mutations in c-myc gene. The chi- 
square test was shown to have significant differences between the MSCC with HPV infection and the presence of p53 
and c-myc genes mutation. Conclusion: HPV is a risk ingredient for MSCC. 
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1. Introduction 

Cause of cancer may divide into two groups: environ- 
mental cause and hereditary genetic cause. Cancer is pri- 
marily an environmental disease, though genetics influ- 
ence the risk of some cancers. Environmental factors 
include: environmental pollutants, diet and obesity, to- 
bacco, infection, radiation, and lack of physical activity. 
These environmental factors cause or enhance abnor- 
malities in the genetic of cells [1,2]. Some researchers 
found that human papilloma virus (HPV) was implicated 
in Mouth Squamous Cell Carcinoma (MSCC) patho- 
genesis [2-4]. Therefore, if the pathogenesis of MSCC 
can’t be explained, the morbidity and mortality may in- 
crease and led to decrease the human resources. 

The role of HPV, expression of Early gene 6 (E6) and 
E7 protein virus, expression of p53 and c-myc proteins 
host may be explained by pathobiology examination 

[5,6]. This concept gives a chance to explain the increas- 
ing MSCC. 

In the disease with HPV infection, it’s known that the 
viral genome integrates into the host genome. Many studies 
were shown that an integrated part of the genome corre- 
sponding to the E6 and E7. Therefore, E6 and E7 sequ- 
ences are directly involved in the cellular cycle by inhib- 
iting the normal function of p53 and pRb. Protein 53 kDa 
(p53) may provoke arrest cell division and guarantee for 
the repair of DNA. If the damage cannot be repaired, p53 
may induce apoptosis and prevent the spread of DNA 
damage in the next generation of cells. E7 protein inter- 
acts with pRb protein that is an important ingredient for 
the control of cellular cycle. This interaction causes the 
release of the E2F transcription factor that is now free to 
act and may stimulate cellular division via c-myc proten. 
This means that certain types of HPV may cause malig- 
nant lesions even without other co-factors actions [7,8].  

Copyright © 2013 SciRes.                                                                                  JCT 



The Relationship between Mouth Squamous Cell Carcinoma (MSCC) with  
HPV Infection and the Presence of p53 & c-myc Mutation 

940 

2. Methods 

Fourty frozen section BMSC tissue and five-teen frozen 
section MSCC tissue patients collected from Mouth and 
Dental Clinic of Muwardi District Hospital in Solo from 
January 2007 to January 2008.  

Parrafin blocks were made from cutting I that was su- 
bsequently stains with Haematoxyline Eosine (HE) to 
ascertain the kind of neoplasm.  

Cutting II was subjected to Deoxyribonucleic Acid 
(DNA) isolation was made by Henk Schmits method 
with some modifications. Cut up to 25 mgr of tissue into 
small pieces, place in 1.5 ml a micro-tube volume, and 
add 200 µl of DNA extraction buffer. Add 20 µl of Pro- 
teinase K stock solution, mix by vortexing, and incubate 
at 55˚C overnight [9].  

The DNA isolation results were subjected to Polym- 
erase Chains Reaction (PCR) to amplify L1-HPV for 
fixed the HPV stressor. Diagnose related HPV infections 
are made by Henk Schmits and/or Nigel McMillan and 
Nina Fowler PCR-method with some modifications. 25 
µl micro-tube Ready To Go PCR Bead (Amersham Phar- 
macia Biotech) mixed with 2 µl HPV consensus primers 
(MY09: 5’GC(A/C)CAGGG(A/T)CATAA(C/T)AATGC3’ and 
MY11: 5’CGTCC(A/C)A(A/G)(A/G)GGA(A/T)ACTATC3’) 
(CYBERGENE AB) and 2 µl DNA template. PCR pro- 
tocol for both amplifications are 94˚C for 50 seconds, 
59˚C for 50 seconds, 72˚C for 50 seconds and 4˚C soak. 
The Amplification of HPV-L1 gene produced 450 bp 
long. Other DNA isolation results were subjected to Po- 
lymerase Chains Reaction (PCR) to amplify p53 and 
c-myc gene and continued Single Strand Conformational 
Polymorphism (SSCP) analysis and followed with meas- 
urement using densitometer to see mutation existence. To 
amplify of p53 and c-myc made by Henk Schmits and/or 
Nigel McMillan and Nina Fowler PCR-method with 
some modifications [9,10]. 25 µl micro-tube Ready To 
Go PCR Bead (Amersham Pharmacia Biotech) mixed 
with 2 µl p53 primer (forward primer 
5’TATCCTGAGTAGTGGTAATC3’ and backward pri- 
mer 3’AAGTGAATCTGAGGCATAAC’) (Cybergene 
AB) and 2 µl sample DNA (template). The other hand 25 
µl micro-tube Ready To Go PCR Bead (Amersham Phar- 
macia Biotech) mixed with 2 µl c-myc primer (forward 
primer 5’CCGTCCCTGGCTCCCCTCCTG3’ and back- 
ward primer 3’GTATCGTCGCCCGCCCGTTGAAAC5’) 
(Cybergene AB) and 2 µl sample DNA (template). PCR 
protocol for both amplifications are 94˚C for 50 seconds, 
59˚C for 50 seconds, 72˚C for 50 seconds and 4˚C soak. 
The Amplification of p53 gene produced 216 bp and c- 
myc gene produced 347 bp. Single Strand Conforma-
tional Polymorphism (SSCP) analysis followed with 
measurement using densitometer (Shimadzu CS 930, 
Dual Wave Length Cromato Scanner) to see mutation 
existence [11].  

3. Results 

We analyzed 55 samples of tissue, being 40 obtained 
from patients with lesions classified with BMSC and 15 
with lesions classified as MSCC. Of this total, 20 were 
positive for amplification of a 450 bp segment L1 viral 
gene (Figure 1), revealing an overall prevalence rate of 
36.4%. The results of this research show that nine of 40 
samples obtained from patients with BMSC were posi- 
tive for HPV, revealing a prevalence rate of 22.5% and 
eleven of 15 samples from patients with MSCC were 
positive for HPV, representing a prevalence rate of 
73.3% (Table 1). 

The HPV-positive samples were subjected to PCR 
amplification in separate reactions of a segment of 216 
bp gene of the p53 and of a 347 bp of c-myc gene. The 
products of the PCRs were analyzed by Single Strand 
Conformational Polymorphism (SSCP) analysis of p53 
gene (Figure 2(a)) and c-myc gene (Figure 2(c)) to de- 
tect the presence or absence of mutation and then by 
densintometry to confirm the existence of mutation in the 
p53 gene (Figure 2(b)) and c-myc gene (Figure 2(d)). 

It was observed that no samples from BMSC patients 
with HPV positive either for p53 and c-myc genes muta- 
tion which when analyzed by SSCP and densintometry. 
Another samples group obtained from patients with 
MSCC observed that 2 of 11 samples (18.2%) were 
found mutation in the p53 gene and 1 of 11 samples 
(9.1%) were found mutations in the c-myc gene. Similar 
results were observed by reading the results of densi- 
tometry as confirmatory tests in Table 2. 

4. Discussion 

Based on shape analysis, oral health problems most 
prominent among low socio-economic communities is 

 

 

Figure 1. Polymerase Chains Reaction (PCR) L1-HPV gene, 
amplified 450 bp long (right arrow) in MSCC. Marker 500 
bp long (left arrow). 
 
Table 1. Prevalence of HPV detected by PCR in samples 
from patients with BMSC and with MSCC. 

 PCR for L1-HPV 

Lesion type Positive (%) Negative (%) Total 

BMSC 9 (22.5) 31 (77.5) 40 (100) 

MSCC 11 (73.3) 4 (26.7) 15 (100) 

Total 20 (36.4) 35 (63.6) 55 (100) 
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(a)                                          (b) 

 
(c)                                          (d) 

Figure 2. Single Strand Conformational Polymorphism (SSCP) Analysis of p53 (a) and c-myc (c) genes. In the picture there 
were two bands (heterogenous) equal in all samples MSCC with HPV infection, which means there are no mutations in the 
gene. Whereas when you see the two bands are not equal then it is possible that a mutation in the genes. Measurement using 
densitometry to see mutation existence from Single Strand Conformational Polymorphism (SSCP) analysis of p53 (b) and 
c-myc (d) (have 2 pick-arrow). Two peaks mean that the gene is concentrated in the area. If it appears there was a significant 
shift in the peak, it is possible in these gene mutations. 
 
Table 2. Occurrence of mutation in the p53 gene and c-myc 
in a sample of patients with HPV infection. 

 Mutation detection 

Lesion type p53 gene c-myc gene Total 

BMSC 0/9 (0.0%) 0/9 (0.0%) 9 

MSCC 2/11 (18.2%) 1/11 (9.1%) 11 

Chi Square Test p ≤ 0.0001 p ≤ 0.000. 

 
e.g. the oral cancer. The prevalence of oral cancer is also 
increased. Incidence rates for oral and pharyngeal cancer 
is estimated at 25 cases per 100,000 in developing coun- 
tries [12]. So the main risk factor is the abuse of tobacco, 
smokers represent 90% of oral cancer patients. Another 
risk in research is a viral infection such as HSV and HPV. 
[3,13-15].  

The data about epidemiology of HPV positive in 
MSCC was lot variation. Many research founded that 
HPV was detected in 15.1% of tumors [16]. HPV was 
also detected in 64% of tonsil tumors, 52% oropharyn- 
geal tumors, and 5% oral cavity tumors [17]. Other pub- 
lication reported that epidemiology of associated HPV 
and MSCC were from the overall samples was 34.5%. 
With regard to the detection method, PCR-based studies 
reported a higher prevalence rate than ISH-based rates 
(34.8% versus 32.9%), especially in the MSCC subgroup 
that MSCC PCR based account 39.9%) [18].  

Protein 53 is a gene that codes for a protein that regu- 
lates the cell cycle and hence functions as tumor sup- 
pression. Protein 53 has been described as the guardian 
of the genome, referring to its role in conserving stability 
by preventing genome mutation. The name is due to its 
molecular mass, it is in the 53 kilodalton fraction of cell 
proteins. It was plays an important role in cell cycle con- 

trol and apoptosis. Defective p53 could allow abnormal 
cells to proliferate, resulting in cancer. As many, 50% of 
all human tumors contain p53 mutants. [19] And c-myc 
codes for a protein that binds to the DNA of other genes 
and is therefore a transcription factor. The healthy ver- 
sion of the gene that it is derived from is called a proto- 
oncogene. myc is believed to regulate expression of 15% 
of all genes [20]. myc is also regulate global chromatin 
structure by regulating histone acetylation both in gene- 
rich regions and at sites far from any known gene [21]. 
Mutation of p53 was found in 7.8% in cervical and 
52.5% in vulvae tumors [22]. In HPV-positive Squamous 
Cell Carcinoma Head and Neck, p53 interacts with the 
E6 protein, which leads to increased ubiquitin-depen- 
dent proteolysis of p53. The Mutation of Rb gene was 
rare in MSCC. The protein of Rb is a key regulator of 
cell cycle progression enabling it to form a complex with 
the transcription factor E2F, thereby inhibiting E2F-me- 
diated transcription of the genes that regulate DNA syn- 
thesis. Upon mitogen stimulation, Rb becomes phospho- 
rylated and the Rb-E2F complex dissociates, freeing E2F 
to activate transcription of c-myc and cell proliferation is 
going on [8].  

Failure of apoptosis regulation is the key principle for 
the success of carcinogenesis, i.e. inhibition of apoptosis 
events [23,24]. Increased cell proliferation is also a key 
to the success of carcinogenesis [25].  

5. Conclusion 

HPV is a risk factor for OSCC, and not always that the 
incidence of cancer is caused by mutations in genes, eg 
protein-protein misfolding events that resulted in the 
passage of the triggers of apoptosis and inhibition of pro- 
liferation of cancer cells. 
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