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Abstract

Oral squamous ¢edl carcinoma (OSCC ) is the most common malignant tumer of the oral cavity, and its
account for 80-90% of all ‘malignaucies in oral cavity. The aim of ‘this study was to determine the presence
of p53 mutations and to associate these mutations with the_ histopathological type of OSCC such as well
differentiated and poorly differentiaied. Analitycal observational comparative study by cross sectional design
was used. Forty unteated well and ™ poorly differentiated OSCC biopsy. samplesand normal tissue biopsy
material taken from 16 normal patients.were analyzed for the presenceof mutation in the conserved region of
the p53 gene especially in exon 5 by polymerase chain reaction-single sirand conformation polymorphism
(PCR-SSCP). The results of this study showed that pS3 gene mutations were detected in' exon 5; 11/40
(27,5%) with heterozygous mutation 9/il (81,8%). The incidence in exon 5 of p53 gene mutation was
significantly accociated _with  well differentiated 2/20° (10%) and " poerly differentiated 9/20 (45%)
OSCC(P=0,613). This study concludes,that 1) mutation in exonSef p53 zene occurred frequently in OSCC;
2) exon'$ of the p53 gene could be one of the the specific targets for histopathological grade of OSCC;
3)mutation in exon 5 of p53 gene could be important prognestic factor in OSCC. Indonesian Journal of
Dentistry, 2006, Edisi Khusus KPPIKG X{V:239-242
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Introduction

Oral squamous cell catcinoma ( OSCC ) is the
most common malignant tumor of the oral cavity,
and its account for 80-90% of all malignancies in
oral cavity. Mortality raté'remains high<lis about 5%
in worldwide and 2,4%-3,57% in.indonesia of all
cancers death.?  Until now, the “molecular
pathogenesis of OSCC is still unclear and caused by
the diagnosis is only based on clinicopathological
examination. Consequently, the most frequent
OSCC cases are found in advanced stage
approximately 76,3 % therefore the management of
OSCC has not shown satisfactory outcome.”

Disruption of the cell cycle as well as
regulatory genes component which involved in
controling cell cycle is the main factor in the

development progess of all malignancies. p53 tumor
suppressor.gene has an important role in malignancy
development process especially in early phase of cetl
cycle G1-S and loss of function p53 gene is the
most common cause of OSCC." Furthermore, p53
gene has been shown a direct activation and an
essential role to control and to regulate cell cycle as
well “as could induce apoptosis.’ Subsequently,
inactivation of p53 gene would be the activity of
p533  disrupted results in  uncontrolled cell
proliferation and if continuously occur therefore
could be malignancy in all cancers. *

Although the tumor suppressor gene p53 is the
most frequently mutated gene in a wide variety of
human cancers, it is not clear whether the p53 gene
is also involved in OSCC since few studies have
been reported previously on p33 mutation in QSCC



and . the role of p53 mutation in the etiology of oral
cancer has not been rigorously studied in Indonesia.
Previous studies have shown a lower incidence of
mutation of p353 gene associated with well
differentiation squamous cell carcinoma in Japan. 3
However, these studies have been based on an
analysis of relatively few cases of oral squamous
cell carcinomas (OSCC). In addition, association
between the observed pattern or incidence of p3J3
mutations in 0OSCC with associated
histopathological grade were 1ot explored in
Surabaya, Indonesia. In this study, we examined
tumor tissues from 40 patients with primary OSCC
for mutations in one of the conserved regionsfof the
p53 gene (exon 5) and analyzed the incidence of
mutations for association? with ~histopathological
grade

The aim of 4/this study was to determine the
presence of p53 mutations and to associate these
mutations with the histopathological type of OSCC
such as well differentiated-and poorly differentiated.

Materials and Methods

Patients, tissue specimens and clinicopatho-
logical diagnosis, The Ethical Cleararice Committee
of | Medical Faculty, Airlangga. University, Dr
Sutomo General Hospital Surabaya, approved this
experimental study. In this study, analitycal
observational comparative study by cross sectional
design Was-used: The material of obs¢rvation in this
study  were 40 untreated patienis who clinical
diagnosis  ass’ suspected ‘oral  cancer and
histopathological diagnosis from biopsy tissue
specimens werg/ reconfirmed from hemaioxylin -
eosin stained secgions were 20 ‘well differentiation
0SCC  and 20 poerly differentiation OSCC
according to the WHO classificationiand 16 normal
patients who fuifilled the observational requirement.
The tumor staging (TNM) was determined according
to the 1987 classificationefWICC.

For each case, a pair of.«tumor sampiesand
normal or controlled sample™“were ' Swgically
dissected into small pieces, frozen immediately in
liquid nitrogen and stored at - 80° C. Furthermore,
patients were classified into two groups consisted of
40 tumor samples were 20 well differentiated
OSCC, 20 poorly differentiated OSCC and 16
normal or controlled sample patients who taken from
normal tissue on impacted third molar with surgery
indication.

DNA Extraction,

The DNA was extracted from all tumor and
control samples. They were then cut into small
pieces (0,5 x 0,5 x 0,5em ) and placed into
eppendorf tubes, washed with PBS solution, added
with 700ul of 50 mM Tris HCI, pH 8, 100 mM
EDTA, 100 mM NaCl, 1% SDS, 50 ul of 10-20
mg/ml proteinase-K  and incubated at 55°C
overnight. DNA extraction in 0,5 ml fenol / CIAA
and placed on overhead shaker (Eppendorf mixer
5432) for 2 hours, spin eppendorf for 5 min,
shaking on vertical rotator and transfer to a fresh
tube. Then, added with 500p! isopropanol / etanol
and mix until stringy precipitate form, decant
supernatan. Followed by added 500u1 TE buffer and
incubated Gvernight at room temperature. Afterward,
eppendorf tube was shaken with hand in order to be
well mixed. DNA identification was done using 2%
agarose! gel electroforesis and visualized by UV
light. DNA concentration  test using
spectrophotometry.®

PCR-SSCP Analysis.

PCR was performed in 25 pl of reaction
mixture containing 100-130 ng of genomic DNA,
PCR bead./ PCR"Ready to go, 2ul DNA sample
0OSCC, 1l primer"exon 5A, Tul/primer 2 exon 5A,
21pi-dH,0 “in eppendori tube and shaking on

vertical rotator (Perkin-Elmer Cetus, Norwalk, CT).

We used 2 pairs of primers set to amplify as follows:
exonSA, 5 —TGT TCA €TT .GTG CCC TGA
CT -3’ and 5" - AGCAAT CAG TGA GGA
AFC AG — 3 for exon 5B; §'- TTC AAC TCT
GTC TCC TTC €L-3%and §-CAG CCC
TGT. _CGT CTC TCC AG - 3. The PCR for
DNA normalmsampels are equally prosedure as
performed by. typicai PCRI¢ondition . Typical PCR
conditions were as_follows: 4 min of denaturation at
94°C, then 30 €ycles at 95°C for 4 min, annealing at
55°C for 2 min, and extension 72°C for 3 min. An
¢longation step at 72°C for 2 min was added to the
final cycle.forrexons for DNA tumor . PCR
conditiens for p53 exon SA continued as follows: 1
min of denaturation at 94°C, then 30 cycles at 94°C
for 1 min, 56°C for 1 min, and 72°C for 2 min. An
elongation step at 72°C for 5 min was added to the
final cycle for exons A .The optimum PCR product
has shown with 1 band in 2% agarose gel
electroforesis. Then , 5 ul exon 5A PCR product
used by template for p53 exon 5B with added 1 pl
primer 1 exon 5B, 1ul primer 2 exon 5B, PCR bead
/ PCR Ready to go, 18 pl dH;0. PCR conditions for
exon 5B as follows: denaturation 95°C for 4 min,

240



annealing 61°C for 2 min. Extension 72°C for 3 min,
1 cycle. Then, denaturation 94°C for 1 min,
annealing 62°C for 1 min, extension 72°C for 2 min,
30 cycles and extra extension 72°C for 5 min. The
optimum of PCR product has shown with 1 band in
2% aparose gel electrophoresis compared with band
of DNA marker at 300 bp.°

For SSCP Analysis. 5 pl aliguots of the
labeled PCR products were mixed with 10 pl of
formamide loading dye (95% formamide, 20 mM
EDTA, 0.05% bromphenot blue, and 0.05% xviene
cyanol) and were denatured for 10 min at 95°C and
chilled on ice until loading for 5-10 min. A 15-pl
afiquet of each sample was loaded onto _awl2%
polvacrylamide gel with or without'€oniining 5%
glycerol and electrophoresis was performed at 150°C
constant volume for SH fat rcom | temperature,
Foliowed by silver staiming with: the following
procedure: fixer solution (7,5% acetic.acid) for 30
min and washed {3x) using dionized water. (dH,0)
for 5 min. Then added with 100-ml silver nitrate
solution ¢ 1.5 gfl AgNG,,0.056% formaldehyds}. for
45 min and/. rinsed with dionized watet, for 15
seconds. Furthermore, image development was done
with develaper solution (30 g/l Na,COs, 0,0056
formaldehyde, 2mg/l sodium thiasulfate) for 2-5 min
and stop solution. with Lxgr solution (7,5% acetic
acid. used at 4°C yior’d min.®

Statistical Analysis.

All statistical analyses were performed using
SPSS program versian I't. The Contigency
coefficient rest were used for statistical analysis of
the association_between the incidence of p33 exon 5
and histopathoegical grade such as._well
differentiation and poerly differentiation.

Resuits

Single-stranded  conformation polymorphism
{SSCP) analysis was used .o analyzesl! wimor and
control samples for mutations within esen 5 of the
p33 gene, which is one of the regions ‘most
frequently affected by mutations in human tumors.
Cases displaving an altered electrophoretic mobility
were re-amplified in another separate reaction

Eleven of the 40 tumors (27,5%) exhibited 2
bands (homozygote ) or extra bands ( 3 or 4 band;
heterozygote ) in the SSCP analysis of p53 exon 5 in
unsimilar position with 2 band of DNA control,
indicating mutations { + ; or score 1). Twenty nine of
40 umors (72,5 %) of p33 exon 5 showed 2 band
with similar position to 2 band of DNA controlled

indicating absence of mutation ( - ; or score 0 ).
Two of 11 ( 182 %) of p53 exon 3 showed
homozygote mutation and heterozygote mutation
9/11 (81,%), Tabel i.Fig 1.

Table I. Incidence mutations of the p33 gene exon 5

Incidence Mutations (%3

Q5CC
Muta No Toal Havtas Hetero To
fiom Muati zZigote Zigute tal
-} on
)
p33  Exon il 29 46} 2 G 11
b (27,5%) (72,504} {18.2%  (81.8%)

Figure 1, PCR-$SCP analysis of the p33 gene exon 3 by silver
staaningyEour band with shifted mobility was seen in
tumor No 31, 34,35, 40 showed heterozygote mutation
and homozygote muiation was scenl in tumor No 36 .

Eanes No: 31432 33 34 35 36 37 38 39 40 N

The v N i

Tpe s s

Notes : N =3 INA control

The lincidence of p33exon 5 (27,5%) was
significantly associated with, well'differentiated and
poorty differentiated patients(p=0,043), Tabel 2.

The result.of  statistical tesi-of the association
between incideneeof © p53  exon 5 and
histepatheslogical -feature. (well differentiation
and pourlyditierentiation) of OSCC.

Tahel 2.

P

Variable Test ~ dar Value {mg
HPA | Well Diff. Mutaticin Contigency 1 0,365 4,013
pih coeffreisnt
SCQ exnn §

*oarhy Inft

Notes : well diff = wetl differentiation, poorly ditf= poorly
differentiation

Discussion

Mutation at p353 has been demonstrated in over
50% of all human cancers. The much higher
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mutation frequency of p33 exon 5 of OSCC detected
in Sri Lanka 70 % ( 7/10) 7, while different from the
finding of my research since the same screening
protocol was able to detect frequent p53 mutations in
other kinds and location tumor samples. Therefore,
these studies have been based on an analysis of
relatively few cases of oral squamous cell
carcinomas (OSCC). In addition, associations
between the incidence of p53 mutations exon 5 in
the conserved region especially exon 5 with
histopathological grade such well differentiated and
poorly differentiated OSCC were not explored in
Indonesia. In this study, mutation in p53 exen 3 has
shown 27,5 % (11/40) which different fiom
mutation the incidence of p53 exon 3 in Sri Lanka.
These discrepancies afiay be jpartly a result of the
inclusion of patients from different geographic areas
and differencés in the technique used to analyze/the
mutations. |

Absence of mutation p33.exon 5 was' found
72.5% (9140). It is speculaicd that other genetic
alterations which may be  either equivalent /10
inactivation of the normai function of the p53 protein
of involved in other carcinogenic pathways or may
caused'by. the product of the MDM? gene is known
to bind to p33 protein’and ifihibit its ability to
Zetivate transcription causing losspof the normal
fumétionwofithe pJ3 genegudternatively, The E6
proteins of HPV types 16 and 1B are considered to
have transforming ability by binding 1o the p53
proteil and_jinhibiting its4 function ' through a
ubiquitin=dependent proteclysis system could be loss
of function of the p33 gere.’

Intesgstingly, high mutation of heterozygote
31.8% (9/11) p33 exon 5 can also caused allelic loss
of p33 andfabnormally amplified centrosomes that
profoundly affect mitotic fidelity and resulted in
unequal.segregation of chromosomes and enhanced
genetic instability.

The assosiation between incidence mutation
of p53 (exon 3y with well and-poorly differentiated
OSCC were statisticalty:significant (P=0.01 3}, These
findings suggested that theré is a very high degree of
genetic instability in these tUMOrs andsihe p53 exon
5 gene is a primary targeted of OSCCrand played a
critical role of this tumor suppressor gené in the
multistep carcinogenesis process for OSCC. Hence,
it can be concluded that mutation in exon 5 of p53
gene occurred frequently in QSCC and could be one
of the the specific targeted on histopathological
grade of OSCC as well as may could be important
prognostic factor in oscc?

10.
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