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p53 protein accumulation in oesophageal
squamous cell carcinomas and precancerous

lesions
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Abstract
Aims-To investigate the immunohisto-
chemical expression ofp53 protein in oeso-
phageal squamous cell carcinomas and
in dysplastic areas of the oesophageal
mucosa surrounding the tumours.
Methods-Biopsy samples were obtained
from 20 patients with an oesophageal
squamous cell carcinoma. Blocks of the
tumours and of the surrounding mucosa
were immunostained with the monoclonal
antibody DO-7.
Results-Fourteen of the 20 carcinomas
were positive for p53 (70%). The frequency
of p53 overexpression increased with the
differentiation of the tumour. Nine out of
13 dysplastic specimens were positive
for p53 (69%): eight cases with severe
dysplasia and one case with moderate
dysplasia. No p53 immunostaining was de-
tected in normal oesophageal epithelium.
All p53 positive dysplastic specimens were
taken from the mucosa adjacent to tu-
mours that were also immunostained. In
moderate dysplastic mucosa the p53 pos-
itive cells were located in the proliferative
basal zone, whereas in severe dysplasia the
immunostained cells increased in number
and spread to upper cell layers of the epi-
thelium.
Conclusion-This study supports the hy-
pothesis that TP53 gene is frequently in-
volved in the development of oesophageal
squamous cell carcinoma and that p53 pro-
tein accumulation is an early event in
human oesophageal carcinogenesis.
(J7 Clin Pathol 1995;48:531-534)
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The incidence of oesophageal carcinoma varies
widely in different parts of the world. Squam-
ous cell carcinoma of the oesophagus is com-
mon in north west France, where alcohol

Table 1 p53 overexpression and histological findings in oesophageal squamous cell
carcinomas (SCC)

p53 positive

Diagnosis Total number n %

Well differentiated SCC 12 10 83-3
Moderately differentiated SCC 6 4 66-6
Poorly differentiated SCC 2 0
Severe dysplasia 12 8 66-6
Moderate dysplasia 1 1

consumption and tobacco use have been im-
plicated as important risk factors.'2 Multiple
stages of oesophageal carcinogenesis have been
defined histologically and it has been es-
tablished that oesophageal carcinoma usually
evolves through a series of progressively severe
dysplastic changes.3 The molecular patho-
genesis of oesophageal carcinogenesis is just
beginning to be understood. The importance
of tumour suppressor gene loci in oesophageal
cancer has been emphasised recently.6 TP53 is
a tumour suppressor gene located on the short
arm of chromosome 17, which encodes a nuc-
lear phosphoprotein (p53) that appears to play
an important role in the control ofthe cell cycle,
DNA repair and synthesis, cell differentiation,
and apoptosis.78 Mutant forms of TP53 gene
that can act as dominant oncogenes are usually
associated with a change in the conformation
of p53 protein. Mutant p53 proteins have a
much longer half life than the wild type protein,
leading to its accumulation in the cell, which
can be detected using specific antibodies.9"0
Several reports indicate that TP53 gene al-
terations are common in oesophageal squam-
ous cell carcinoma' -14; in a recent study we
found that mutations in the TP53 were present
in 82% of cases.'5 There is little information
about TP53 alterations in premalignant squam-
ous lesions of the oesophagus and the time
at which these alterations occur during the
development ofoesophageal squamous cell car-
cinoma. The aim of this study was to analyse
the expression of p53 protein by immuno-
histochemistry in biopsy specimens taken from
oesophageal carcinomas, and from the mucosa
surrounding the cancer.

Methods
The biopsy samples were obtained from 20
consecutive patients with an oesophageal
squamous cell carcinoma. Biopsies were taken
from both the tumour and the adjacent oeso-
phageal mucosa during an endoscopy or on
resected specimens. No patient had chemo-
therapy or radiation therapy before the biopsies
were taken. Paraffin embedded tissue blocks
of formalin fixed biopsy specimens were then
processed for conventional histological as-
sessment and immunohistochemical analysis
using the avidin-biotin method. Five micro-
metre thick sections were cut and mounted
on poly-L-lysine coated slides, and one of each
was stained with haematoxylin and eosin (H
and E). H and E stained sections were reviewed
by a single pathologist (AV). Specimens were
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classified according to type and differentiation
of the carcinoma based on the World Health
Organisation histological classification of
squamous cell carcinoma of the oesophagus.16

Figure 1 Well differentiated squamous cell carcinoma of the oesophagus.
Immunohistochemical staining with DO-7 monoclonal antibody. Tumour with high

expression ofp53 gene product; diffuse and intense nuclear staining of a majority of nuclei

is present.

Figure 2 Immunohistochemical staining with DO-7 monoclonal antibody. Well

differentiated squamous cell carcinoma of the oesophagus without p53 protein expression.

Dysplastic abnormalities in oesophageal mu-

cosal lesions of squamous cell carcinoma were

graded as mild, moderate, and severe dysplasia.
Sections from all cases were immunostained

for p53. All incubations were performed at
room temperature and all washes were made
using phosphate buffered saline (PBS). Sec-
tions 5 Ztm thick were taken onto silanised slides
and dried at 37°C overnight. Deparaffinised
slides were immersed in 600 ml of 0-01 M cit-
rate buffer, pH 6, for microwave antigen re-

trieval and irradiated in a domestic microwave
oven (750 W) at full power for 20 minutes. All
sections were immunostained with the strep-
tavidin-biotin method. The monoclonal anti-
body used was DO-7 (Dako SA). DO-7
recognises an epitope in the N terminus of the
human p53 protein between amino acids 35
and 45. This epitope is expressed by wild type
as well as mutant types of p53 protein. The
antibody was diluted 1:50 and then applied for
one hour at room temperature. Positive staining
was visualised with 3-amino 9-ethyl carbazole
substrate solution (2 mg/ml in 0 1 M acetate
buffer, pH 5-2, with 0 04% H202). Counter-
staining of the nuclei was done with Mayer's
haematoxylin. Sections were mounted in
DPX. Positive control slides included in each
run consisted of a colonic carcinoma over-

expressing p53 protein. The slides stained
with the DO-7 monoclonal antibody were then
analysed by the same pathologist. Cases were

called positive for p53 if there was any nuclear
staining, with no preset percentage or intensity
threshold. The results ofp53 staining and histo-
logical grading were then reviewed jointly and
correlated.

Results
The histological findings of these 20 cases of
oesophageal squamous cell carcinoma are listed
in table 1. In 13 cases dysplastic abnormalities
were found in the mucosa surrounding the
tumour. These lesions were graded as severe

dysplasia in 12 cases and moderate dysplasia
in one case. The results of p53 staining are

also listed in table 1. Fourteen ofthe 20 squam-
ous cell carcinomas were positive for p53
(70%). This table shows that the percentage

Table 2 Characteristics of oesophageal cancers and surrounding mucosa tested for p53 mutations

Alcohol consumption Tumour p53 p53
Patient Sex Age >80g/day Smoking differentiation overexpression Dysplasia overexpression

1 M 51 + + W + + +
2 M 69 + W + + +
3 M 59 + + W + + +
4 M 72 + + W + + +
5 M 69 + + W + + +
6 M 49 + + W + + +
7 M 55 + + W + + +
8 M 46 + W +
9 F 88 - W +
10 M 50 + + W +
11 M 52 + + W +
12 M 66 + + W +
13 M 57 - + M + + +
14 M 69 + M + + +
15 M 40 + + M +
16 M 51 + + M +
17 M 67 + + M +
18 M 80 + + M + -
19 M 82 P
20 M 68 + + P

W well differentiated; M =moderately differentiated; P poorly differentiated.
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cell layers of the epithelium (fig 4). No p53
immunostaining was detected in normal oeso-
phageal epithelium.
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Figure 3 p53 immunohistochemical analysis of moderately dysplastic mi
positive cells are located in the proliferative basal zone of the squamous ej
biopsy specimen was taken from oesophageal mucosa surrounding a p53 I
squamous cell carcinoma.

40b~~~~~~~~~~

~ ~ ~ ~ ~ ~ 4

11~ ~ ~ i *

~ ~ v *,

44

t ~ ~~~~~**S -.oo*sw * \*

,A

'' ^ <:r;;'^

Figure 4 p53 positive immunostaining of squamous epithelium with sevi
The lower and upper epithelial layers contain immunostained cells with e?
irregularly shaped, dysplastic nuclei.

of cases with p53 immunohistocJ
expression increases with the c

of the tumour. Ten of the 12
differentiated carcinomas, and fotu
of moderately differentiated carc
positive for p53 (figs 1 and 2).
hand in the two poorly differ
cinomas no p53 overexpression i

There was no correlation betw
munopositivity and tobacco use
cohol consumption (table 2).
Nine out of 13 dysplastic spe

positive for p53 (69%): eight cast
dysplasia and one case with moder
All these p53 stained samples we]
the mucosa adjacent to tumours t
positive. In moderately dysplasti(
p53 positive cells were located
liferative basal zone (fig 3), wher
dysplasia the immunostained cells
number and were also present

Discussion
This study confirms the high prevalence of
p53 alterations in oesophageal squamous cell

[§# carcinoma. However, the frequency of p53
overexpression was lower, tef he 84% pre-
valence of p53 mutations found in a previous
study in which we used denaturing gradient gel
electrophoresis and DNA sequencing.'5 It is
established that the relatively low levels of wild
type p53 protein in normal cells are generally
undetectable by immunohistochemical tech-
niques. On the other hand, mutant p53 proteins
accumulate in the cell because of their pro-
longed half life, and there is a correlation be-

ucosa. p53 tween the overexpression of p53 protein and
Pithelium. This the presence of a missense mutation in the
positive TP53 gene.'7 Nevertheless, the concordance

between a TP53 gene mutation and p53 over-
expression is not perfect. The levels of p53
are generally undetectable by immunohisto-
chemistry in cells with frameshift or nonsense
mutations in the coding sequences of the gene,
because the resultant protein is absent, trun-
cated, or unstable.7 On the other hand, sta-
bilisation of wild type p53 protein by cellular
or viral proteins can lead to p53 immuno-
detection. Thus our results showing p53 over-
expression in 70% of oesophageal squamous
cell carcinomas are consistent with those of our
previous study, since 21% of the TP53 gene

d alterations that we identified in oesophageal
carcinomas were frameshift mutations.'5 This
also suggests that non-mutational stabilisation
of p53 protein is an uncommon mechanism
for p53 immunopositivity in oesophageal
squamous cell carcinoma.
We detected p53 overexpression in dysplastic

* oesophageal mucosa in nine of 13 patients
who had such lesions (69%). All p53 positive

ere dysplasia. dysplastic biopsy specimens were taken from
nlarged, oesophageal mucosa surrounding carcinomas

in which p53 expression was detected. Neither
dysplastic mucosa next to p53 negative tumours
nor oesophageal mucosa without dysplasia

hemical over- showed p53 immunostaining. These data sug-
lifferentiation gest that TP53 alterations may precede in-
cases of well vasion in oesophageal carcinogenesis. Similar
ir the six cases results have been observed by Bennett et al,8
,inomas, were who detected high levels of p53 protein ex-
On the other pression by immunohistochemistry in both pre-
entiated car- invasive dysplastic lesions and invasive
was detected. oesophageal squamous cell carcinoma in six of
reen p53 im- nine cases. In that study, missense mutations
or heavy al- in the TP53 gene were detected in only two

tumours. In one case, different mutations were
-cimens were found in the invasive carcinoma and in a pre-
es with severe invasive lesion suggesting that oesophageal car-
rate dysplasia. cinomas may arise from independent clones of
re taken from cells. In a study performed on samples from
that were p53 an area with high oesophageal cancer incidence
c mucosa the in China, Wang et al'9 also observed p53 im-
in the pro- munostaining in cancerous and precancerous

reas in severe lesions. Interestingly, the p53 immunostained
s increased in cells increased in number from basal cell hyper-
in the upper plasia to dysplasia and carcinoma in situ,
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and their distribution had roughly the same

pattern as that of the proliferating cells. We
observed a similar pattern of p53 protein im-
munostaining in dysplastic biopsy samples.
Positive cells were distributed in the pro-

liferative basal cell zone in moderate dysplasia,
increasing in number and spreading to upper

cell layers of the epithelium in samples with
severe dysplasia. These findings suggest that
basal cells may be the earliest site for oeso-

phageal carcinogenesis.
Recent studies indicate that alterations of the

TP53 gene and p53 overexpression can occur

in precancerous lesions of the colon, skin, and
breast, and in Barrett's oesophagus.20 24 Bar-
rett's oesophagus is a condition that predisposes
to the development of oesophageal adeno-
carcinoma, which develops by a multistep pro-

cess in which specialised metaplasia progresses

to cancer through progressively dysplastic
changes.25 In Barrett's oesophagus, the fre-
quency of p53 overexpression also increases
with the severity of the dysplasia and probably
precedes the phenotypic changes characteristic
of dysplasia.2627 This study confirms that TP53
plays an important role in the development of
oesophageal squamous cell carcinoma and that
p53 protein accumulation is an early event in
human oesophageal carcinogenesis. Additional
work is needed to determine whether p53 pro-

tein accumulation in preinvasive lesions of
oesophageal squamous cell carcinoma is as-

sociated with TP53 gene mutations or alter-
native mechanisms such as p53 protein sta-

bilisation through binding with cellular pro-

teins. Accumulation ofp53 protein, as detected
by immunohistochemistry, may be an objective
early biomarker for identifying high risk sub-
jects for oesophageal squamous cell carcinoma.
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