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Detection of p53 in inflammatory tissue and
lymphocytes using immunohistology and flow

A Nickels, H Selter, M Pfreundschuh, M Montenarh, B Koch

reported.6 Immunohistochemical analysis revealed that p53 is overexpressed in many
tumour cells and after DNA damage or cellular
stress in normal cells.7 Overexpression of p53
nological methods.
is due to a stabilisation of the protein rather
Methods-Immunohistological analysis of than increased transcription. In normal nonsynovial tissues from patients with rheu- transformed cells p53 is hardly detectable by
matoid arthritis and flow cytometric immunohistochemical methods because of the
analysis of peripheral blood lymphocytes short half-life of the protein. However, the
were performed with anti-p53 antibodies
presence of the p53 protein and of p53 mRNA
fromn different sources.
has been demonstrated in activated lymResults-The anti-p53 antibodies PAb240, phocytes, while no protein has been detected in
PAb421, and PAbl801 from one supplier quiescent cells using the anti-p53 antibody
bound to the cytoplasm of lymphocytes, D01.1° "1
fibroblasts, and endothelial cells in rheuUsing immunohistological methods, p53 has
matoid synovial tissue, while the same been demonstrated in normal lymphoid tissue
anti-p53 antibodies from other sources (antibody PAb248),'2 in proliferating reactive
and the p53 specific antibodies PAbl620 lymphoid tissue (antibodies PAb 1801 and
and DOI were negative. Using flow cyto- D07),'3 '5 in smooth muscle cells of coronary
metry, the antibodies that labelled cells in restenosis (antibody PAbl801),'6 in chronic
inflammatory tissues were shown to bind atrophic gastritis with intestinal metaplasia
also to peripheral lymphocytes, while the (antibody D07),'7 in normal skin (antibodies
antibodies that were negative in immuno- PAb122, PAb240, PAb421, and PAbl801),`8 19
histology did not react with peripheral and in skin following damage such as UV
blood lymphocytes. p53 expression could radiation (antibodies DO1 and CM1).20 Using
be confirmed by western blot in rheuma- immunocytology, p53 has been demonstrated
toid synovial tissue, but not in peripheral
infected B cells
blood lymphocytes using PAb421 and in Epstein-Barr virus
flow
in CD34
by
cytometry
(antibody
D07)2';
PAb240 antibodies from our own laboracells
PAb240
(antibodies
positive
haemopoietic
tory, which had been negative in immunoand
and
PAbl180
by
immunoprecipitation
1)22;
histology.
Conclusions-Demonstration of p53 by in aging fibroblasts (antibodies PAbl22 and
In fibroblasts wild-type p53 was
western blot is more sensitive and reliable PAb1801).21
shown
to
exert
a regulatory effect on
than immunohistology and flow cyto24
angiogenesis.
metry. Western blot is the gold standard
Rheumatoid arthritis is characterised by an
for the demonstration of p53 expression
and should be used, whenever possible, to inflammatory reaction in the synovial memconfirm p53 expression in normal tissue brane of the joint. The synovial membrane is
shown by immunohistology or flow cyto- composed of a broadened layer of synovial linmetry. All other reports on p53 expres- ing cells, which contain raised numbers of lymsion, especially those obtained using anti- phocytes and monocytes, and shows increased
bodies with an unusual staining pattern angiogenesis.2527 Proliferating cells are present
mainly near blood vessels in the lymphoid
must be interpreted with caution.
infiltrate, and in the synovial infiltrate, while
Pathol
1997;50:654-660)
(7 Clin
resting cells are found in the intimal cell layer.28
Keywords: p53; rheumatoid arthritis; immunological Moreover, the presence of apoptotic cells has
been demonstrated by in situ end labelling.29
detection
Thus, tissue from patients with rheumatoid
arthritis contains proliferating and nonThe growth suppressor gene product p53 plays proliferating cells, activated lymphocytes, and
endothelial cells as well as apoptotic cells. As
a major role in cell growth control, DNA
repair, and apoptosis.1 2 Inactivation of p53 by p53 is known to be involved in cell proliferation
mutation is a common event in the develop- and activation, as well as apoptosis, the
ment of human malignancies that occurs in question arose as to whether p53 can be
> 50% of all human tumours.3 p53 is located
detected in rheumatoid synovial tissue and
mainly in the nucleus, although cytoplasmic whether it is expressed by defined cell populaand nucleolar localisation of p53 have been tions found in this tissue. Using different anti-

Abstract
Aims-To analyse the expression of p53 in
lymphatic cells found in inflammatory
tissues and the peripheral blood by immu-

Departnent of
Medical Biochemistry,
University of the
Saarland, Homburg,
Germany
A Nickels
H Selter
M Montenarh
Department of
Internal Medicine I
M Pfreundschuh
B Koch
Correspondence

to:

Dr Koch, Department of
Internal Medicine I,
University of the Saarland,
D-66421 Homburg,

Germany.

Accepted for publication
13 May 1997

J Clin Pathol: first published as 10.1136/jcp.50.8.654 on 1 August 1997. Downloaded from http://jcp.bmj.com/ on January 9, 2023 by guest. Protected by copyright.

cytometry: a critical comment

p53 detection in rheumatoid arthritis using immunohistology andflow cytometry

Methods
PATIENTS AND CONTROLS

Synovial tissues were obtained from nine
patients with rheumatoid arthritis during
therapeutic synovectomy. Peripheral blood
cells were obtained, after written informed
consent, from three healthy controls, and from
one patient each with chronic lymphocytic leukaemia of the T cell type (T-CLL) and of the B
cell type (B-CLL). The study was approved by
the local ethics committee (Ethikkommission
der Arztekammer des Saarlandes).
SAMPLING OF THE TISSUES AND CELLS

Synovial tissues were snap frozen in liquid
nitrogen and stored at -70°C. Heparinised
peripheral blood was diluted 1/2 with phosphate buffered saline (PBS), and mononuclear
cells were isolated by ficoll density gradient
centrifugation at 400 xg for 20 minutes.
Mononuclear cells were washed twice with
PBS, resuspended at 2 x 106 cells/ml, and fixed
with 4% (vol/vol) formaldehyde in PBS for 20
minutes. Fixed cells were washed twice with
PBS and stored in PBS containing 0.5% bovine
serum albumin (BSA) and 0.01% NaN3 (BSA
buffer) at a concentration of 106 cells/ml.
ANTIBODIES AND REAGENTS

The monoclonal p53 specific antibodies
PAb240 were obtained from Oncogene Science
(Uniondale, USA; PAb240-1, lot number
86900125), from Boehringer Mannheim
(Mannheim, Germany; PAb240-2), and from
our own laboratory (PAb240-3). PAb421 antibodies were obtained from Oncogene Science
(PAb421-1, lot number 39930104; PAb421-2,
lot number 44920112) and from our own
laboratory (PAb421-3). The PAb 1620 antibody came from our own laboratory, PAb 1801
from Oncogene Science (PAb1801-1, lot
number 45930108), and from LOXO (Dossenheim, Germany; PAb1801-2), and the DOI
antibody from Oncogene Science. The isotype
matched monoclonal IgG, and IgG2 control
antibodies, the antifibroblast antibody, the
polyclonal antibody rabbit antimouse IgG, and
the alkaline phosphatase anti-alkaline phosphatase (APAAP) complex were obtained from
Dako (Hamburg, Germany). The polyclonal
goat antimouse IgG, conjugated to fluorescein
or to lissamine rhodamine (LR) or unconjugated, each as F(ab) fragments, were obtained
from Oncogene Science. The phycoerythrin
(PE) conjugated monoclonal antibodies antiCD3, anti-CD4, anti-CD8, and anti-CD19
were obtained from Becton Dickinson (Heidelberg, Germany). Saponin (from quillaja bark),
BSA, naphthol AS-BI phosphate, new fuchsin,

and haematoxylin were obtained from Sigma
(Deisenhofen, Germany); formaldehyde from
Merck (Darmstadt, Germany); rabbit serum
and goat serum from Dako (Hamburg, Germany); and fetal calf serum (FCS) from Life
Technologies (Eggenstein, Germany).
IMMUNOHISTOCHEMISTRY AND
IMMUNOFLUORESCENCE ANALYSIS

Cryostat sections (6 gm) from synovial tissues
were air dried for 24 hours at room temperature, then fixed in acetone for 10 minutes. The
immunohistological investigations were performed in a moist chamber at room temperature. For immunohistochemistry, p53 specific
antibodies and the isotype control antibodies
were applied at a concentration of 10 gsg/ml,
rabbit and goat antimouse antibodies (unconjugated and as fluorescein or LR conjugates) at
a concentration of 50 jtg/ml, and the APAAP
complex diluted 1/40 in 5% FCS. The
anti-CD3 PE, anti-CD4 PE, anti-CD8 PE,
anti-CD19 PE conjugates, and the antifibroblast antibody reacting with the f subunit of
prolyl-4-hydroxylase were used at a concentration of 5 gg/ml.
The slides were covered with 5% (vol/vol)
rabbit serum, diluted with Tris buffered saline
(TBS), incubated with the p53 specific antibody for 20 minutes, washed twice with TBS,
incubated with the rabbit antimouse IgG antibody for 30 minutes, washed twice with TBS,
and then incubated with the APAAP complex
for 30 minutes. To increase the sensitivity of
the test, the incubation with the antimouse
antibody and with the APAAP complex was
repeated once. As substrate for the alkaline
phosphatase we used naphthol AS-BI phosphate and new fuchsin. The counterstaining
was performed with haematoxylin. Incubation
with unrelated IgG, and IgG2 antibodies was
used as control. The microscopical analysis was
performed with a Zeiss microscope (Zeiss,
Oberkochen, Germany).
DOUBLE IMMUNOFLUORESCENCE

Following incubation with 5% (vol/vol) goat
serum (diluted with TBS) for 15 minutes, the
slides were incubated with the p53 specific
antibodies, washed twice with TBS, incubated
with the fluorescein labelled goat antimouse
IgG F(ab) fragment,30 and saturated with the
unconjugated antimouse IgG F(ab) fragment;
the slides were then incubated with anti-CD3
PE, anti-CD4 PE, anti-CD8 PE, and antiCD19 PE. The binding of the antifibroblast
antibody was detected by an LR labelled antimouse IgG. The analysis of the slides was performed with a Zeiss fluorescence microscope.
FLOW CYTOMETRY

For the analysis of p53 by flow cytometry we
applied the saponin permeabilisation
procedure.3' Antibodies were used in the same
concentration as for immunohistology; however, anti-p53 antibodies and antimouse IgG
antibodies were diluted in BSA buffer containing 0.5% saponin. Following fixation with 4%
(vol/vol) formaldehyde the mononuclear cells
were washed with saponin/BSA buffer, incu-
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p53 antibodies, we obtained conflicting results:
some antibodies stained infiltrating and endothelial cells in the synovial tissue, while others failed to present this binding pattern. However, two antibodies that failed to detect p53 in
rheumatoid tissue by immunohistochemical
analysis detected p53 by western blot analysis.
The results are discussed with regard to the
previously published binding pattern of p53
specific antibodies.
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Table 1 Binding of the p53 antibodies PAb240 (-1, -2, -3), PAb421 (-1, -2, -3),
PAb1 620, PAbW801 (-1, -2), and DOI to synovial tissue from patients with rheumatoid
arthritis

-1

-2

-3

-1

-2

-3

PAb
1620 -1

-2

DO)

8/9

0/2

0/3

0/9

0/3

0/3

0/5

1/9

0/2

0/6

9/9
9/9
9/9

0/2
0/2
0/2

0/3
0/3
0/3

3/9
0/9
9/9

0/3
0/3
0/3

0/3
0/3
0/3

0/5
0/5
0/5

1/9
0/9
1/9

0/2
0/2
0/2

0/6
0/6
0/6

9/9

0/2

0/3

8/9

0/3

0/3

0/5

6/9

0/2

0/6

Values are number of positive areas/number of analysed areas.

bated with p53 specific antibodies for 30 minutes, washed twice with saponin/BSA buffer,
incubated with a fluorescein labelled goat antimouse IgG F(ab) fragment, washed once with
saponin/BSA buffer and once with PBS, and
incubated with anti-CD3 PE or anti-CD 19 PE
for 30 minutes. The FACScan analysis was
performed with the LYSYS II software program (Becton Dickinson).
WESTERN BLOT ANALYSIS

For the analysis of synovial tissues by western
blot, tissues and mononuclear cells were
disrupted mechanically and incubated with
extraction buffer (100 mM Tris HC1, pH 9.0,
100 mM NaCl, 0.5% NP40) for one hour at
4°C. After sonification the mixture was centrifuged at 95 000 xg for 30 minutes. The supernatants were dialysed against 50 mM
NH4HCO3 and subsequently lyophilised. Sample buffer (65 mM Tris HC1, pH 6.8, 10%
glycerol, 5% 2-mercaptoethanol, 2% sodium
dodecyl sulphate (SDS), 0.01% bromophenol
blue) was added and the probes were boiled for
10 minutes. Solubilised proteins were separated by SDS-polyacrylamide gel electrophoresis (PAGE) and blotted on to nitrocellulose
membranes. After blocking the membranes
with buffer A (blocking buffer: PBS containing
5% (wt/vol) milk powder (Nestle, Frankfurt,
Germany) and 0.2% Tween 20 (Fluka, Buchs,
Switzerland)) for one hour, the primary
antibodies PAb421-3 or PAb240-3 were added
at a 1/500 dilution (diluted in blocking buffer),
followed by incubation with a pre-absorbed
goat antimouse peroxidase conjugated antibody for one hour (Dianova, Hamburg,
Germany). For visualisation, the ECL-Kit
(enhanced chemiluminescence reagents; Amersham, Little Chalfont, UK) was used. As a
control for crossreactivity of the secondary
antibody, a separate nitrocellulose membrane
was incubated with the pre-absorbed goat antimouse peroxidase conjugated antibody (Dianova).
Results
BINDING OF P53 SPECIFIC ANTIBODIES TO
RHEUMATOID SYNOVLAL TISSUE

For the immunohistological detection of p53 in
rheumatoid synovial tissue we used antibodies
directed against different epitopes of the p53
molecule. These included different lot numbers and sources of the anti-p53 mouse monoclonal antibody PAb240 (which recognises a
conformation dependent epitope specifically

1).
To confirm these observations we repeated
the experiments with different lot numbers of a
given antibody from one supplier or defined
antibodies from different suppliers with the
result that antibodies PAb240-2, PAb240-3,
PAb421-2, PAb421-3, and PAb1801-2 were
negative. Moreover, two other monoclonal
antibodies, PAb1620 and DO1, were negative
on synovial tissue (table 1). PAb 1620 is known
to bind specifically to the wild-type conformation of p5336 3' and DOl is a mouse monoclonal antibody that recognises an epitope near
the N-terminus of the human p53 protein.38
These results indicate that p53 may be
detected immunohistologically by the application of certain p53 specific antibodies in
various compartments of the rheumatoid synovial tissue, and that the staining pattern with
different p53 specific antibodies may differ

considerably.
CHARACTERISATION OF PAB421-1 BINDING CELLS

As we had found that perivascularly located
cells and cells with round nuclei in the
subsynovial tissue reacted with the antibody
PAb421-1, we further characterised these cells
for reactivity with anti-CD3, anti-CD4, antiCD8, and anti-CD 19 antibodies. In all cases
(n = 7) PAb421-1+ cells were identified as T
cells (fig 1)', in four cases as CD4+, and in three
cases as CD8+ T cells. PAb421-1+ cells did not
react with antibodies specific for B cells (CD 19)
or fibroblasts, confirming that PAb42 1-1 + cells
were exclusively T cells (table 2).
BINDING OF P53 SPECIFIC ANTIBODIES TO CELLS
OF THE PERIPHERAL BLOOD

The binding of PAb421-1 to T cells in inflammatory tissues raised the question as to
whether the respective anti-p53 antibodies
bind also to peripheral blood lymphocytes. For
the detection of intracellular antigens of cells in
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Synoviocyte layer
Cells in the
subsynovial tissue
Endothelial cells
Perivascular cells
Lymphoid
aggregates

PAbl801

PAb421

PAb240

exposed in the majority of p53 mutant proteins
and reacts with wild-type p53),32 3 of PAb421
(which is known to react with both wild-type
and mutant p53),34 and of PAb1801 (which
recognises a human p53 specific epitope on
wild-type and mutant p53).35 All batches of all
p53 specific antibodies were shown to react
with recombinant p53 by western blot analysis
and were used in the titres as suggested by the
distributors or after titration in our laboratory.
In synovial tissues several areas were evaluated, especially the synoviocyte layer, the
inflamed subsynovial tissue, endothelial cells,
perivascularly located cells, and cells in lymphoid aggregates. PAb240-1 reacted with cells
in the subsynovial tissue, perivascularly located
cells, endothelial cells, and cells in lymphoid
aggregates in all cases examined; in addition it
reacted with cells of the synoviocyte layer in
eight of nine cases. In all cases, PAb421-1
bound to perivascularly located cells, in eight of
nine cases to cells in lymphoid aggregates, and
in three of nine cases to cells in the subsynovial
tissue. PAb1801-1 stained cells in lymphoid
aggregates in six of nine cases and cells in the
synoviocyte layer, the subsynovial tissue, and
perivascularly located cells in one case (table
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using the anti-CD3 antibody.
PAb240-1, PAb421-1, and PAb1801-1 reacted
with CD3+ T cells of a healthy control (fig 3),
while PAb240-2, PAb240-3, PAb421-2,
PAb421-3, PAb1620, PAb1801-2, and DO1
did not label lymphocytes.
After the demonstration that PAb240-1,
PAb421-1, and PAb1801-1 bound to normal T
lymphocytes it became of interest to investigate
the reactivity of these antibodies with malignant cells of lymphoid origin such as those
from patients with T-CLL and B-CLL. We
found that PAb240-1, PAb421-1, and
PAb1801-1 reacted with CD3+ T-CLL cells,
while PAb1801-1 reacted with CD19+ B-CLL
cells (fig 3). PAb240-2, PAb240-3, PAb421-2,
PAb421-3, PAb1620, PAb1801-2, and DO1
did not label T-CLL or B-CLL cells.
Thus, the results obtained with normal and
malignant peripheral blood lymphocytes were
in agreement with the finding in rheumatoid
synovial tissues: antibodies PAb240-1,
PAb421-1, and PAbI801-1 reacted with lymphocytes, while antibodies PAb240-2,
PAb240-3, PAb421-2, PAb421-3, PAb1620,
PAb1801-2, and DOI did not.
ments

Table 2 Characterisation of the PAb421-1 binding cells in rheumatoid synovial tissues by
a double flourescence technique with antibodies against lymphocyte subpopulations and

fibroblasts
Tissue

Anti-CD3

Anti-CD4

Anti-CD8

1

+
+
+

-

+

+

_

+

+

2

3
4
5
6
7

+
+

-

-

ND

-

+

+

-

+

+

+

Anti-FB

Anti-CD19
_

_

_
_
_
_
_

_
_
_
ND
_
_

WESTERN BLOT ANALYSIS OF RHEUMATOID
SYNOVIAL TISSUE

Because of the conflicting immunohistological
results obtained with different batches of p53
specific antibodies we were interested as to
whether p53 could be detected in extracts from
rheumatoid synovial tissues by western blotting. We extracted proteins from different
rheumatoid synovial tissues that had been
positive by immunohistology. A 53 kDa protein
band was demonstrated in the western blot
with the monoclonal antibodies PAb421-3 and
PAb240-3, confirming that p53 was expressed
in these synovial tissues. The same 53 kDa
protein band appeared in the western blot of
p53 expressing SV80 cells, but not when p53
negative SAOS 2 cells were used (fig 4). No 53
kDa protein band could be demonstrated by
western blot analysis of unstimulated mononuclear cells.

Presence (+) and absence (-) of double labelled cells.
ND, not done; FB, fibroblast.

suspensions the saponin permeabilisation
method was used.
Using this approach, PAb240-1, PAb421-1,
and PAb1 801-1 were shown to react with
peripheral blood lymphocytes from healthy
donors, while no reactivity was observed with
PAb240-2, PAb240-3, PAb421-2, PAb421-3,
PAb1620, PAbl801-2, and DO1 (fig 2). Thus,
the results obtained by flow cytometry with
peripheral blood lymphocytes were similar to
the immunohistochemistry staining pattern of
rheumatoid synovial tissue: some p53 specific P53 IN RHEUMATOID SYNOVLAL TISSUE AND
antibodies bind to lymphocytes, while others PERIPHERAL BLOOD LYMPHOCYTES
do not.
In summary, with the application of different
To characterise the PAb240-1, PAb421-1, p53 specific antibodies in immunohistology
and PAb 1801-1 positive lymphocytes more and in flow cytometry we found that some
precisely, we performed double marker experi- antibodies such as PAb240-1, PAb421-1, and
PAbl801-1 reacted with lymphocytes both in
Table 3 Demonstration of p53 in rheumatoid synovial
the tissue and in the peripheral blood, while
tissue and in peripheral blood lymphocytes
other p53 specific antibodies such as
PAb240-2, PAb240-3, PAb421-2, PAb421-3,
Peripheral blood
Synovial tissue
PAb1620, PAbl801-2, and DO1 did not show
WB
FC
WB
IH
Antibody
this reactivity. Western blot analysis revealed
clearly the presence of p53 in rheumatoid
+
+
ND
ND
PAb240-1
ND
ND
PAb240-2
synovial tissue as detected by PAb421-3 and
+
PAb240-3
PAb240-3 (table 3).
ND
+
+
ND
PAb42 1-1
PAb421-2
PAb421-3
PAb 1620
PAbI801-1

-

PAbI801-2
DOI

-

+

ND
+
ND
ND
ND
ND

+

-

ND
ND
ND
ND
ND

IH, immunohistology; WB, western blot; FC, flow cytometry;
ND, not done.

Discussion
Previously, under certain circumstances, several types of non-malignant cells such as
lymphocytes and fibroblasts have been shown
to express elevated levels of the growth
suppressor protein p53... 14 23 In this study, the
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Figure 1 The presence of lymphocytes in rheumatoid synovial tissue that bind
simultaneously the anti-p53 antibody, PAb421-1, and anti-CD3. Staining with PAb421-1
(left); staining with anti-CD3 (right). (Original magnification x400.)
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be caused by the presence of different p53 species, since it has been shown that non-dividing
and dividing lymphocytes express different
forms of p53 that can be detected by different
p53 specific antibodies.10 39 However, results
obtained with PAb240- 1, PAb421 -1,
PAb1801-1 could not be confirmed with the
identical antibodies from other suppliers
(PAb240-2, PAb240-3, PAb421-3 and
PAb1801-2), nor with PAb1620 or DOI. In
addition, we observed inconsistent results
using different lot numbers of two p53 specific
antibodies from one supplier (PAb421-1 and
PAb421-2).
The binding of p53 specific antibodies to
haemopoietic cells has been described several
times by different groups. In several of these
reports, p53 specific antibodies from one of our
sources were used to demonstrate p53 in
lymphomas,43 phytohaemagglutinin stimulated lymphocytes,14 CD34+ cells from normal
donors, and cells from patients with chronic
myeloid leukaemia.22 In addition, p53 has been
reported in other non-malignant cells such as
the smooth muscle cells of coronary
restenosis44 and cells found in the pancreatic

10
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10'

10

10

D01

Relative fluorescence intensity
Figure 2 Binding ofp53 antibodies to peripheral blood lymphocytes. The anti-p53 antibodies PAb240-1, PAb421-1, and
PAb18OJ-J bound to lymphocytes, while the anti-p53 antibodies PAb240-2, PAb240-3, PAb421-2, PAb421-3, PAb1 620,
PAbI801-2, and DO1 did not. In panels A, E, and I the isotype control antibodies are shown in the background.
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,

expression of p53 in rheumatoid synovial tissue
was demonstrated by western blot analysis.
However, conflicting results were obtained
when we tried to ascribe the expression of p53
to a defined cell population within the rheumatoid synovial tissue. While staining was observed with a few p53 specific antibodies, the
majority of the anti-p53 antibodies used in this
study were negative.
Immunohistochemical analysis of p53 was
performed with a variety of monoclonal
antibodies directed against p53, with different
lot numbers and from different sources. The
possibility that the fixation process might have
contributed to false negative results was
excluded by using frozen sections from synovial tissues. We found that antibodies
PAb240-1, PAb421-1, and PAbI801-1 (all
from the same supplier) bound to an antigen
expressed in lymphocytes in synovial tissues. A
double marker analysis with monoclonal antibodies directed against mononuclear cell subpopulations showed that PAb421-1+ cells were
T lymphocytes of both the CD4+ and CD8+
subtypes. Reactivity of p53 in T lymphocytes
with some antibodies, but not with others, may

Nickels, Selter, Pfreundschuh, Montenarh, Koch

p53 detection in rheumatoid arthritis using immunohistology andflow cytometry

659

A

02

n102

PAb240-1

00,
100

o
31
10
3
102
100
101
106

4

1 04
.
103
10.l3

C'0

1

100
_2'
103
10

101

~~~~4
1

M

0 101

1

.,

100 -3*
1lo°
-ll
10
10
100 +l''2'

0

PAb421-1

PAb421-1
l4 N

04 H

103C

10

10)

102

PAb421-1

a,,
4_J
o

i44

1

PAb240-1

1 04 G

B
103l

10'

10'

101

PAb240-1

104
0102
01

.

,

10

0)~~~~~~~~~~~~~~~~~~~~~~0

101 0

w

)

12

13

1

1 °
C)10101O

0 10101

1

10'100

111 10

101

100

10 10

102l

PAb1801-1

PAb1801-1

104D

10

102

0

10'--n

PAb1801-1

1010 3

1010

100

0100
100

0

104 0

104

1010

°

lo10

100
10

0)

CD,

11

1

0

101

102

103

IgG 1

1043E

100

104

101

102
IgGl

103

104

100

101

103
-102

o102

010

0101

10

1

4

1o

10o3

103

IgGl

K
414KP

1

12

10

100

10
10
104
102
10'
01 100
i
101
10
0'
i0010
122
0'
10
lo4
IgG2
IgG2
IgG2
fluorescence
Relative
intensity
(panels A-E), T-CLL
Figure 3 Binding of anti-p53 antibodies to peripheral T lymphocytes of healthy controls
lymphocytes (panels F-K), and B-CLL lymphocytes (panels L-P). The anti-p53 antibodies PAb240-1, PAb421-1, and
100

1

101

2

PAbl8O1-1 bound to Tlymphocytes, and PAbl8O1-1 bound to B-CLL lymphocytes.

juice in acute pancreatitis.45 In light of our
results, all these reports on p53 expre ssion in
non-malignant cells must be questione4d unless
they are confirmed with additional an tibodies
and/or by other methods, such as weste:rn blotting.
Contamination of p53 specific antibody
batches with antibodies reacting with antigens
other than p53 should not occur with c ommercially available antibodies. However, suich conSV80
67 kDa

SAOS

Syn 23

Syn 31

Syn 34

-

_ob
50 kDa_

Figure 4 Western blot analysis of synovial tissue extracts using PAb421-3. Lane 1, SV80
cells (positive control); lane 2, SAOS-2 cells (negative control); lanes 3-5, synovic
extracts (Syn23, Syn3l, and Syn34) from three patients with rheumatoid arthrit; is. tThue
positions of molecular weight markers and the p53 band are indicated.

tamination cannot be excluded and it could be
one explanation for the inconsistent results
obtained with p53 specific antibodies in this
study; it would also explain the crossreactivity
of PAb421 with intermediate filaments discussed in another study.46
The validity of immunohistological analyses
of p53 expression has been questioned before.47
The fact that the expression of p53 in rheumatoid synovial tissue could be confirmed using
antibodies that were negative in immunohistochemical studies of the same tissue demonstrates that p53 can be detected in tissues by
western blotting even when the immunohistological evaluation (using the same antibodies)

does not demonstrate the presence of p53. It
suggests that any demonstration of p53 in
normal cells by immunohistology or flow
cytometry should be confirmed, whenever
possible, by western blot analysis, which was
established as the gold standard for the
demonstration of p53 expression in this study.
All other results, especially those obtained with
antibodies that show an unusual staining
pattern in terms of the positive cells (for
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example, lymphocytes) or the positive subcellular compartment (for example, cytoplasmic
staining), should be interpreted with the
utmost caution, and should be considered for
re-evaluation with bona fide anti-p53 antibodies.

