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p53 overexpression in Ewing's sarcoma/
primitive neuroectodermal tumour is an

uncommon event

D C Mangham, A Cannon, X Q Li, S Komiya, M C Gebhardt, D S Springfield,
A E Rosenberg, H J Mankin

Abstract
Aim-To determine the presence of p53
overexpression in Ewing's sarcomalprim-
itive neuroectodermal tumours (ETs) and
to assess whether p53 accumulation has
any prognostic value.
Methods-From a prospectively compiled
database of 76 patients with ETs, suitable
tumour tissue was available for 38. The
monoclonal antibody pAbl801 was used to
detect p53 nuclear protein overexpression.
Results-Nuclear staining was detected in
the tumours of three (8%) of the 38
patients. Where tumours stained pos-
itively, over 10% ofthe tumour nuclei were
postively stained. AUl three patients whose
tumours overexpressed p53 died and in a

relatively short time compared with the
patients who did not overexpress p53
(mean 3*7 months compared with a mean

of 38'7 months in the p53 negative group).
Conclusion-Overexpression ofp53 in ETs
is an uncommon event. Overexpression of
p53 has repeatedly been shown to correlate
closely with p53 point missense mutations
and therefore this oncogenic event appears
not to be of primary pathogenic import-
ance in ETs. There is a tentative indication
that those uncommon ETs in which p53
overexpression can be detected may be-
have more aggressively.
(_J Clin Pathol: Mol Pathol 1995;48:M79-M82)
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The p53 nuclear phosphoprotein is a tran-
scription factor first reported in 1979.1 Wild-
type p53 modulates cell cycle arrest in late Gl
to phase inhibit oncogene mediated trans-
formation2 3 and controls radiation induced
apoptosis.45 The p53 gene is frequently
mutated in a wide variety ofhuman tumours.'5
Structural rearrangements, deletions and point
mutations result in the loss of normal p53
function.710121416 A number of studies have
shown a close correlation between p53 mis-
sense point mutations and p53 protein de-
tection by immunohistochemistry. 17-23 These
observations are in accordance with the finding
that most point mutated p53 proteins have
prolonged half-lives,24 permitting p53 protein
accumulation. Conversely, wild-type p53 pro-
tein has a very short half-life25 and cannot be
detected immunohistochemically.

Ewing's sarcoma and primitive neuro-

ectodermal tumours (PNET) (ETs) are closely

related bone and soft tissue tumours of child-
hood and early adult life. They share a common

genomic translocation-1 1:22 (q24:ql 2)26-in
over 90% of cases. A recent report23 found that
the p53 gene was only rarely mutated in these
tumours. This study looked for overexpression
of p53 protein in ETs from 38 patients using
immunohistochemistry.

Methods
A database of a cohort of 78 patients with
Ewing's sarcoma/PNET was prospectively
compiled from the medical records in the Ortho-
paedic department and the Medical Records
ofthe Massachusetts General Hospital, Boston.
Full clinical details, including age, sex, tumour
location, clinical stage at diagnosis, treatment

p53 expression in ETs*

Patient Tissue p53
No. overexpression

B R M

1 x (1) -
x(1)

2 x (2) -
3 x (1)
4 x (1)
5 x (1)
6 x (1)

x (2) -
7 x (1)
8 x (1)
9 x (3)
10 x (1)
11 x (3) +

x (2)
x (1) -

12 x (1)
13 x (1)

x (2)
14 x (2)
15 x (1)
16 x (1)
17 x (1) -

18 x (1) -

19 x (1) -

20 x (1) -

21 x(3) _
22 x (1) +
23 x (1) -

24 x (1) -

25 x (2) -

26 x (2) -

27 x (2) -

28 x (1) -

29 x (1) -

30 x (3) -

31 x (1)
32 x (2) -

33 x (2) -

34 x (2) -

35 x (1) -

x (1) -
36 x (1)

x (4) _
37 x (1)
38 x (4) +

*Values in parentheses denote the number of tissue blocks
examined.
B = biopsy; R= resection; M= metastasis.
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Figure 2 Kaplan-Meier curves for overall survival of
patients with Ewing's tumour.
T=patients with tumours overexpressed p53 protein; F=
patients whose tumours did not overexpress p53 protein.

resection. Chemotherapy comprised courses of
the drugs vincristine, adriamycin, cyclo-
phosphamide according to the protocol of the
paediatric oncology group (POG #8850 and
#8346). Haematoxylin and eosin stained sec-
tions of tumour tissue were reviewed and ad-
equate tumour was available for 38 of the 78
patients in the original cohort.

a
The haematoxylin and eosin stained archival

I slides of the study population were reviewed
and tissue blocks were retrieved where adequate
tissue was available. Multiple blocks of tumour

j were retrieved for some patients' tumours. All
¢ of the material had been routinely fixed in 10%

formalin and, where appropriate, decalcified in
a 5% HCI and EDTA mixture. Previous studies
have shown that careful decalcification oftissue
does not impair immunostaining.27 28 Seventy
blocks of tissue were selected-that is, multiple
tumour blocks were selected in some patients.
In some cases this represented several blocks
from a single surgical procedure and/or biopsy.

d Details of the numbers of blocks and whether
d these were biopsy, resection or metastatic

tumour are presented in the table. Sections
5,m thick were cut, deparaffinised and in-
cubated with the monoclonal antibody pAb
1801 (Cambridge Biochemicals Research Inc.)
at a 1 in 500 dilution in phosphate buffered
saline (PBS) for one hour at room temperature.
Primary antibody was visualised by the avidin-
biotin complex technique (Vector Labs, Bur-
lingame, California, USA). The peroxidase re-
action was developed using the 3-amino-9-
ethylcarbazole (AEC) kit (Vector Labs, Catalog
number SK 4200). All cases were immuno-
stained twice. For negative control, primary

K antibody was substituted with a monoclonal
20 antibody against cytomegalovirus (Dako-CMV,

DDG9, CCH2, Dako, Glostrup, Denmark).
Tumours were declared positive if any of the
tumour cell nuclei stained positively. Figure 1
illustrates positive nuclear staining.
Kaplan-Meier curves were generated to cor-

relate the results of the immunostaining with
patient outcome (that is, disease free survival
and overall survival).

Results
Three (8%) of the 38 patients' tumours ex-

amined showed positive staining for p53. In all
three cases over 10% of tumour nuclei were
p53 positive. In one of these cases (patient 11)
multiple blocks of tissue from different surgical
specimens (pre- and post-chemotherapy) con-
taining tumour were available; only the pre-

0 15 30 45 60 75 0 105 120 chemotherapy biopsy tissue (three blocks of
Disease free survival (months) tissue) stained positively for p53. In the other

two positive cases (patients 22 and 38) only
Kaplan-Meier curves for disease free survival pre-chemotherapy biopsy tissue was available.
with Ewing' tumourx When more than one block of tissue from
ts whose tumours overexpressed p53 protein; F= a tumour specimen was immunostained, the
hose tumours did not overexpress p53 protein.

result was consistent throughout the specimen
(all positive or all negative)-that is, tumours

dates of metastases, local recurrence, were sampled and were homogeneous for their
th, were available for all patients. The p53 expression. Negative cases showed no nuc-
eriod was from 1982 to 1993. All lear staining. All cases showed reproducible
received a course of chemotherapy results on repeat immunostaining. The results
diagnostic biopsy and before tumour are summarised in the table.

Figure 1 Ewings tumour overexpressing p53 protein. Immunostained with pAbl81O a
lighdy counterstained with haematoxylin. Note pale nuclei of vessel endothelium compa
with positively immunostained tumour nuclei.
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p53 immunohistochemisty in Ewing's tumours

The three patients whose tumours over-
expressed p53 fared considerably worse.
Patient 11 died 13-9 months after diagnosis
(presented with stage 2 disease), patient 22
died 4-3 months after diagnosis (presented with
stage 2 disease) and patient 38 died 2-0 months
after diagnosis (presented with stage 3 disease).
The results of the Kaplan-Meier analysis show
that the overall mean survival was 38-7 months
and 3-7 months (p<0-0001) for patients with
negative and positive p53 staining tumours,
respectively; the mean disease-free survival was
27-2 months and 3-5 months (p=0 02) for
patients with negative and positive p53 staining
tumours, respectively. Figures 2 and 3 show
the overall and disease free survival curves for
these two groups of patients. Two of the p53
positively staining ETs were pelvic and when
the pelvic tumours only (13 cases) were ana-
lysed, overall survival was statistically different
between the two groups (positive group mean
three months, negative group mean 25A4
months; p<002), but disease free survival was
not (positive group mean two months, negative
group mean 15 months; p<024). The overall
survival of stage 2 ETs was also significantly
worse in the p53 positive group (positive group
mean nine months, negative group mean 43-6
months; p<0 0007).

Discussion
Immunohistochemically detected p53 over-
expression correlates closely with the detection
of missense point mutations in the p53
gene. 17-23
There have only been a few studies in which

p53 mutations have been sought in ETs. Seven,
five, and two ETs have been investigated at the
DNA level and no mutations were found.'42930
Kovar et al23 reported an incidence of two
mutations (both point missense) in 37 (5%)
ETs analysed by single strand conformational
polymorphism (SSCP) and sequencing. Of
these 37 tumours, 26 were analysed for over-
expression by immunohistochemistry and only
the two tumours in which mutations were de-
tected by SSCP stained positively for p53 over-
expression.

In our series we used an antibody (pAbl801)
which binds human wild-type and mutant p53
protein. Of 38 ETs (some of which had mul-
tiple tissue samples), the incidence ofp53 over-
expression was 8% (three of 38) and is similar
to that found by Kovar et al.2' Patient 11 had
three specimens available for study (biopsy,
resection and metastases) and only the biopsy
specimen stained positively for p53 protein;
there appears to have been a change in the
p53 status of this tumour after the course of
chemotherapy (three months).

Overexpression of p53, presumably due to
pomt missense mutation, is an uncommon
event in ETs. This low incidence suggests that
p53 point missense mutations are not of pri-
mary pathogenic significance in ETs. This, how-
ever, does not mean that some disruption of
the p53 pathway is not of importance in the
pathogenesis ofETs. For example, mdm-2 (the
product of which binds and inactivates p53)

has been found to be amplified in a number of
sarcomas. However, mdm-2 amplification was
sought in 37 ETs and not found in any of these
tumours.23
The sample size in this study is relatively

small and therefore the statistical analysis
should be interpreted with caution. However,
there are striking differences in the survival of
the three patients with positively immuno-
stained tumours and those with negatively im-
munostained tumours. The mean period from
diagnosis to death was 6-7 months, compared
with the group as a whole (30 presented with
stage 2 disease and eight with stage 3 disease)
in whom the mean period from diagnosis to
death was 55 months. It is possible that there
are other factors with which p53 overexpression
may be correlated, although a statistical differ-
ence in overall survival was maintained when
only pelvic tumours were analysed and when
only stage 2 tumours were analysed. However,
the number of p53 positive cases remains too
small for a rigorous statistical analysis to ex-
clude all potential confounding factors and it
cannot be concluded that p53 overexpression is
an independent indicator oftumour behaviour.

In summary, we have looked for p53 over-
expression using immunohistochemistry and
found that overexpression (and, by inference,
point mutation of the p53 gene) is an un-
common event in ETs. In addition, we have
preliminary data suggesting that those few tu-
mours that do overexpress p53 behave more
aggressively.

We thank C Trahan for expert technical assistance. This study
was partially supported by the Council for Tobacco Research,
USA (grant SA005). DC Mangham is a Wechsler Fellow.
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