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Abstract

The behaviour of the p53 protein has been investigated in some human carcinomas
associated with Epstein-Barr virus (EBV) but not in EBV-positive oral squamous cell
carcinomas {OSCC). The present study aimed to compare the pb3 protein
expression in EBV-positive OSCC with that in EBV-negative OSCC. The cases had
been gathered in a study previously published. An immunohistochemical
technique with BP53-12 monoclonal antibody was applied on 74 of the 107 OSCC
from the earlier work. The nuclear or cytoplasmic expression of the p53 protein
was classified as, absent (0% of neoplastic cells positive}, mild (<25% positive),
moderate (25-30% positive), or extensive {>50% positive). The p53 protein was
expressed by 60.8% of the OSCC. Out of the fourteen EBV-positive OSCC,
57.1% {8 cases) expressed p53, always in the nucleus and never in the
cytoplasm. Of the 60 EBV-negative OSCC, 61.6% {37 cases) expressed the
p53 protein. Of 37 cases 33 (89.1%) showed nuclear expression of p53 and
nineteen cases (51.3%) revealed cytoplasmic expression. There was a statistically
significant inverse correlation between cytoplasmic expression of the p53 protein
and the presence of EBV DNA (p <0.01). Thus, the EBV-positive tumours less
frequently expressed p53 in the cytoplasm. No evidence of an accumulation of the
p53 protein in OSCC associated with EBV was recorded.

Introduction

The most commonly documented genetic alterations which appear in
human cancer are those which occur in the short arm of chromosome
17 (17P) in the region which contains the p53 gene (Nigro et al., 1989;
Hollstein ez al., 1991). The p53 protein is a tumour suppressor with a
molecular weight of 53 kD. It can block the cell cycle at the late G,
phase in cells which carry sublethal damage in their genome until
their complete repair. Otherwise it can induce apoptosis, thus
avoiding the development of cell clones with severe DNA damage
(Cordon-Cardo, 1995). Mutations of the p53 gene give rise to a
mutated p53 protein which has lost its function as genome guardian
(Lane, 1992) and permits the survival of DNA-damaged cells.
Nevertheless, some cellular events which do not involve p53 gene
mutation can alter the function of the wild-type p53 protein, leading to
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a similar outcome. Some DNA virus proteins interact with the
p53 protein and inactivate it, including the large T antigen of SV40
virus (Ludlow, 1993), E1A of adenovirus (Frank ez al., 1994), E1B of
adenovirus (Moran, 1993) and E6 and E7 proteins of human
papillomavirus (Vousden, 1993; Field, 1992).

The EBV is a ubiquitous DNA virus which associates with some
neoplasias, among other diseases, including African Burkitt’s
lymphoma, nasopharyngeal carcinoma and gastric carcinoma
(Baskin ez al., 1995). Our group recently published the appearance
of EBV DNA 1n a series of OSCC (Gonzalez-Moles et al., 1998). The
behaviour of the p53 protein in human carcinomas associated with
EBYV has been studied in gastric carcinoma, salivary gland carcinoma
(Leung et al., 1998; Nagao et al., 1996), sinus carcinoma, middle ear
carcinoma, lachrymal carcinoma and tonsillar carcinoma (Leung et al.,
1998). Research on p53 status in cases associated with EBV indicates
an over-regulation of p53 through an unknown viral mechanism.
However, to our knowledge there has been no analysis of the
behaviour of the p53 protein in EBV-positive OSCC.

The present study aimed to compare the expression of the p53
pre @ in EBV-positive OSCC with that in EBV-negative OSCC, by
an: ysing cases previously studied by our group (Gonzalez-Moles ez
al., +998).

Materials and methods

An immunohistochemical technique was applied to tissue sections
3-5 pm thick of operative specimens from primary tumours of patients
treated for OSCC at our hospital. A study on this series was
previously published by us (Gonzilez-Moles et al, 1998), and
included 107 tumours, 17.59% of which (19 cases) were EBV-positive.
Immunohistochemistry could only be used on 74 cases in the present
work, since the tumour tissue in the paraffin block was inadequate in
the remaining 35 cases. Of the 74 cases analysed immunohisto-
chemically, we knew a priori that 19.2% (15 cases) were EBV-positive.

After deparaffinization and dehydration, the endogenous peroxidase
was blocked by incubation for 30 min in 0.3% H,O, in methanol.
Nonspecific binding was inhibited by incubation with 1:20 dilution
of normal horse serum for 60 min. Sections were incubated at 1:50
and 1:100 dilution of monoclonal anti-p53 protein with antibody
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anti-mouse IgG (Vector Lab., U.S.A.) was applied at a dilution of
1:200 for 30 min, followed by streptavidin peroxidase (Vector Lab.,
U.S.A.) at 1:100 for an additional 30 min. Finally, the peroxidase
activity was developed by the 3,3'-diaminobenzidine hydrogen
peroxidase reaction. Primary antibody replaced by normal goat
serum, and a known p53-positive squamous cell carcinoma, were used
for negative and positive controls, -respectively. Antigen retrieval
methods were used in this investigation. The results of the
immunoreactivity were evaluated and classified according to the
cytoplasmic and nuclear reactions observed. The nuclear and
cytoplasmic staining of p53 was assessed and considered positive when
an intense brown colour appeared in the nucleus or cytoplasm of the
neoplastic cells. The extension of the p53 protein expression was
classified as absent (0% of neoplastic cells positive), mild (<25%
positive), moderate (25-30% positive), or extensive (>50% positive).

The means, standard deviations (SD) and percentages were
calculated. The Chi-squared test was applied for the comparison of
qualitative independent distributions. The Spearman non-
parametric correlation coefficient was used to compare quantitative,
ordinal or dichotomous variables. The data were processed with the
SPSS program for Windows 6.01 (SPSS Inc., Chicago, Illinois.
U.S.A.) according to Norusis (1993).

Table 1 Expression of the p53 protein in the 74 tumours

Variable Distribution n (%)

Nuclear expression None 33 (44.6)
Mild 15 (20.3)
Moderate 12 (16.2)
Extensive 14 (18.9)

Cytoplasmic expression None 55 (74.3) .
Mild 1(1.4)
Moderate 6(8.1)
Extensive 12 (16.2)
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Results

We observed that 60.8% of the 74 OSCC analysed expressed the p53
protein. The nuclear and cytoplasmic expressions of p53 in the series
are listed in Table 1 (Figures 1 and 2). Of the fourteen EBV-positive
OSCG, 51% (eight cases) expressed p53, always in the nucleus and
never in the cytoplasm. EBV-negative OSCC expressed the p53
protein (37/60 cases or 61.6%), and 33/37 (89.1%) were in the
nucleus with 19/37 (51.3%) in the cytoplasm. The only statistically
significant finding was an inverse correlation between the cyto-
plasmic expression of the p53 protein and the presence of EBV DNA
(p <0.01). Thus, EBV-positive tumours expressed p53 in the cell
cytoplasm with less frequency.

Figure 1 Nuclear expression of the p53 protein in neoplastic celis. Immuno-
histochemistry (IMH) staining. x40.
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; Dlscussmn

Previous reports by different authors on the behav10ur of the p53
. protein_ in EBV-positive tumours at dlstmct locatlons “have been
_contradictory. Leung er al (1998) compared gastric and other
~ carcinomas which were EBV-positive with those which were EBV-
~negative and found significant differences. They proposed a non-
~ mutational mechanism of p53 over-regulation, possibly related to an
“unknown viral protein implicated in oncogenesis. The up-expression
of p53 has also been described by other authors (Nledobltek et al.,
—1993; Sheu et al., 1994; Sheu ez al., 1995) but mvestlgauons of the
~.genome, have not detected gene ‘mutations (Effert et al., 1992; Lo et
al.5:1992; Sun et al., 1992; Spruck et al., 1992; Nasrin ez al., 1994),
suggeStmg a stabilization of the protein through a Vlral mechamsm
(Leung et al., 1998). ' :
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‘may reflect the accumulatlon of Wlld—type 1

etal. (1994) stated that p53—expressmg cells
_from- —acute cell injury. _produced by the-
~.virus; given that the wild-type (but not
,mhly ited the viral replxcauve cycle and promoted viral latency

Gulley ez al. (1996) studied nasopharyngeal carcinomas and found
a significant association between the expression of the viral product
EBER-1 and the accumulation of the p53 protem This association
H,otem being phys1olog1¢ally
over-regulated in response to an invader (G ley et al., 1998). Zhang
ere selectively protected
cative activity_of the
mutated) p53 protem

ly, it cannot be ruled outthat accumulated p53 proteln 1s

smce it has not been detected in nasophatyngeal carcinomas, m Whmh
BZLFI is frequently expressed (Martel-Renmr et al., 1995; Y1p et al.,

,11994) ‘Furthermore, in vitro studies have « emonstrated that BZLF
e protem not only binds to but also mactwat“
et al., 1994). Other researchers have suggested the possibility that
- the: nuclear 2 antigen of EBV (EBNA2) binds to p53, given that it is

the p53 protem (Zhang

structurally homolocous to the E7 protein of the human papilloma-

~virus and to E1A o. .. >~virus, which have been proven to bind to

p53 (Spruck ez al., 1992; Frank ez al., 1994).

‘However, published results on this issue vary, and Gulley et al.
(1996) found no significant differences in p53 levels among eleven
gastric carcinomas associated with the virus (Gulley et al., 1996). The
present work did not reveal any relationship which demonstrated an
accumulation of the p53 protein in EBV-associated OSCC cases. On
the contrary, tumours which expressed p53 in extensive areas of the
cell cytoplasm, a site where p53 could presumably bmd to viral

: ‘protems, were the most frequently negative for EBV (p <0 01)

Thus, at least for OSCC, the present study does not support the

hypothes1s that EBV-mediated p53 stab1hzat10n is-a major- mechamsm
in oral tumongenesxs
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