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Abstract

Breast cancer is the second most frequent cancer of Thai women. Mutafb8 isfa common event in breast cancer. This alteration
can result in cellular accumulation of p53 and may also found in serum p53 antibodies (p53-Abs). To clarify prognostic significance of
these antibodies, we evaluated p53-Abs in 158 sera of patients with breast cancer. Thirty (19%) patients were found to have p53-Abs. Th
incidence of p53-Abs tended to be higher in patients with advanced disease group (stages Il and V) than patients with early disease grou
(stages | and II) @ = 0.055). Strong correlations were found between the presence of p53-Abs and p53 protein expressaql)
and lymph node statug’(= 0.021). The presence of p53-Abs was associated with lack of estrogen (ER) receptor expessiog5)
but was not related to progesterone receptor (FR)= 0.567). In addition, there was a statistically significant correlation between
p53-Abs and proliferation associated antigen Ki-&7= 0.006), but no relation between c-erbB2 oncoprotein and p53-Abs was observed
(P = 0.112). Additionally, no correlation was noted between the presence of p53-Abs and serum carcinoembryonic antigen (CEA) or
carbohydrate antigen (CA15-3). Our findings indicate that p53-Abs appears to be a promising new parameter to evaluate the cellula
biology and prognosis of breast cancer.
© 2003 International Society for Preventive Oncology. Published by Elsevier Science Ltd. All rights reserved.
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1. Introduction to accumulate leading to genetic instability and cell trans-
formation.

Activation of p53 in response to cellular or genotoxic It has been demonstrated thgi3 mutations can lead
stress induces several responses, including DNA repair,to the production of p53-Ab which can be detected in
senescence, differentiation, cell cycle arrest and apoptosisthe sera of patients with various types of cancgk
[1,2]. These functions are achieved, in part, by the trans- These antibodies recognize immunodominant epitopes lo-
activational properties of p53, which activate a series of calized in the amino-terminus and, to a lesser extent, in the
genes involved in cell cycle regulation. Mutation in b3 carboxy-terminus of human pg8-8]. Antibodies specific
gene are found in 50% of all human malignancies. Most for the central region is always very low or absgit The
of the knownp53 gene alterations are missense mutations mechanism by which p53 is presented in the immune sys-
clustered in the evolutionarily highly conserved exons 4-8 tem is unknown. Isotyping of p53-Abs has shown that they
[3,4]. These mutations result in a biologically inactive p53 correspond mainly to IgG1 and IgG2 subclasfgs corre-
protein that stably accumulates in the cell nucleus and cansponding to a secondary immune response. The usefulness
be detected by immunohistochemistry. In the absence ofof anti-p53 serology for detection pb3 gene alteration has
wild-type p53 protein, genetic aberrations are more likely been studied in several malignancies including breast cancer

[10-15] The present study was performed to evaluate the

prevalence of p53-Abs in correlation to p53 accumulation,
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2. Materials and methods The assay was performed according to the manufacturer's
recommendations. The cut-off values were taken from the

2.1. Serum collection manufacturer's data, 5ng/ml for CEA and 30.8 U/ml for
CA15-3.

Patients had donated a blood sample for routine clinical
examination prior to any treatment and excess serawere kepb 5. Satistical analysis
frozen at—80°C and were used for the present analysis. For

each patient, age, histopathological type and staging were pata are presented as percentages or mean as appropri-

recorded. Staging was defined according to the internationalate. Statistical analysis of the data was performed using Mi-

TNM classification proposed by American Joint Committee crostat software. A¢?-test was performed to determine the

on Cancer (AJCC]16]. association between the presence of p53-Abs and clinico-
pathological features of the patients. Statistical significance

2.2 ELISA was assessed at 5% level.

p53 protein was prepared from recombinant baculoviruses
by infecting Sf9 insect cell. The harvested cells were
lysed, and protein was extracted. Ninety-six-well microtiter
plates were coated with 1Q0 of recombinant wild-type
human p53 protein or control protein for 24 h at °&7
Immunoplates were blocked with PBS containing 2% ca-
seine and 0.2% Tween 20 to detect non-specific interac-
tions. Duplicate immunoplates were then incubated with
patient serum (100l per well) diluted 1:100 in PBS con-
taining 5% non-fat milk at room temperature for 1 h and
with anti-human IgG peroxidase conjugate human diluted
1:5000. The anti-human peroxidase activity was then vi-
sualized with 10Gul of tetramethylbenzidine solution. The
reaction was stopped by adding 10i0of 1 M sulforic acid.
Plates were then read at 450 nm using a MR5000 (Dynatech
Laboratories). The result was then validated by comparison
of the optical density plot of this series compared to the
negative control, and the cut-off point was defined as 1.6
times the negative contr@®].

3. Results

3.1. Relationship between the presence of p53-Abs and
clinicopathologic features

Of the 158 sera assayed from breast cancer patients (116
for preoperative evaluation and 42 for pre-chemotherapy in-
vestigation), 30 (19%) were positive for circulating p53-Abs
including 3 early breast cancerable J). Table 2shows the
relationship between the presence of p53-Abs and various
clinical/pathologic characteristics. The presence of p53-Abs
was independent of patient age. There was a difference
in the incidence of p53-Abs between the early disease
group (stages | and Il) (14.3%) and the advanced disease
group (stage 1V) (26.7%), although this difference did not
reach statistical significanceP(= 0.055). A statistically
significant relationship was noted between the presence
of p53-Abs and local-regional lymph node involvement
2.3. Immunohistochemistry (IHC) ({3 = O._021). All tumors were invasive ductal carci.noma
histological subtype. All patients were sero negative for

Immunohistochemical analysis was performed on tissuesHIV and Hepatitis B (HBs).
using conventional peroxidase method. After undergoing . .
dewaxing, inactivation of endogeneous peroxidase, the sec-3-2. Relationship between the presence of p53-Abs and
tions were incubated with monoclonal antibodies in case of nuclear accumulation of pS3 protein
p53, Ki-67, ER, PR, (Dako, Denmark) and polyclonal anti-
body for c-erbB2 (Dako, Denmark) overnight at@. Sub- A total of 28 (43.8%) of the 64 tgr_nor assayed for nuclear
sequently, detected with biotinylated horse anti-mouse or @cumulation of p53 were IHC positivégble 3. Twenty tu-
anti-rabbit IgG antibody and streptavidine-biotin-conjugated Mors (71.4%) of the p53-Abs positive patients with available
horse radish peroxidase (Dako, Denmark). Peroxidase ac-fissue had beep |mmunoh|stoch.em|callly stained for cellular
tivity was detected using diaminobenzidine tetrachloride. P53 accumulation (overexpression). Six tumors (16.7%) of
For p53, ER, PR and Ki-67 nuclear staining of invasive tu- p53-Abs positive patients _vylth avallab_le tumor tissue had
mor cells was scored as positive. For c-erbB2 membranous!/HC negative. A r_ughly S|gn|f|c_ant.assomat|on was found be-
staining of invasive tumor cells was scored as positive. The tWeen p53 protein accumulation in tumors and the presence
threshold for p53 was 5%, for ER and PR was 10% and Of P53-Abs (¢ < 0.001).
Ki-67 was 13%. ELISA and IHC were performed indepen- . .
dently by two of the authors (SS and AK, respectively).  3-3. Relationship between the presence of p53-Abs and

other biomarkers
2.4. Assay for CEA and CA15-3
Association analysis between hormone receptor status

For the analysis of CEA and CA15-3, we used com- revealed a negative association between p53-Abs and estro-

mercially available kits (Roche, Mannheim, Germany). gen receptor (ER)K = 0.035) (Table 4, however, p53-Abs
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Table 1
p53 antibodies in 30 breast cancer patients
No. Age (years) Stage p53 protein ER RR c-erbB2 Ki-67 CEA (ng/ml) CA15-3 (U/ml)
1 40 A + = - - ND 15 8
2 39 A + - - + ND 2 9
3 49 MA + - - + 4.3 18.3
4 38 | - + + + - 1.8 15
5 62 A + - + + + 6.3 20.3
6 57 A ND ND ND + ND 2 10
7 43 A - - - - - 2.7 18
8 29 | - + + + - 24 18.6
9 71 A + + - + + 3.4 13
10 51 NA + - - + + 2 17
11 45 NA + - - + 1 23
12 52 1B + - + + + 1.8 21
13 51 A + - + ND ND 2 10
14 39 A - + + + + 2.9 15
15 55 | + - - - - 3.1 18
16 50 A + - - — - 1.7 122
17 38 1] + - - - + 3.4 15
18 51 NA ND - + ND ND 2.3 26
19 45 \Y + - - - - 15 10
20 43 A + - - - + 2 7.8
21 49 NA ND ND ND ND ND 25 14
22 43 1B + - - + + 1.6 18
23 72 B - + + - + 3.7 10
24 32 A + + + + + 14 128
25 51 NA + - - + + 3.9 27
26 37 1B + - - + 18 19
27 41 A - - - + — 1 23
28 46 \Y + - - + - 2 21
29 73 1A + - - - + 2.6 13
30 39 A ND ND ND ND ND 3.2 31

ND: not determined.

Table 2 Table 4
Relationship between prevalence of p53-Abs with various clinicopatho- Relationship between the presence of p53-Abs and other biomarkers
logical features

Various markers p53-Abs P-value
Feature No. of cases examined p53-Abs (%) P-value _ +
Age (years) ER+ 26 6 (18.8) 0.035
>50 62 1Q@r PR 1 9 (45) 0.567
Iand Il 98 14 (14.3) 0.055 Ki-67+ 12 15 (55.5) 0.006
Il and IV 60 16 (26.7) Ki-67— 28 8 (22.2)
c-erbB2t 27 14 (34.1) 0.0112
Lymph node c-erbB2- 10 12 (54.5)
N+ 86 22 (25.6) 0.021 CEA (mean= S.D.; ng/ml) 23+09 25+1.1  0.668
N— 72 8 (11.1) (n=45) (0= 30)
Total 158 30 (19) CA15-3 (meant S.D.; Uml) 21.4+ 53 20.6+21.1 0.470
(n=30)  (n=30)
Values in parentheses are percentages.
Table 3
Relationship between the presence of p53-Abs and nuclear accumulationwas not related to progesterone receptor (PR) expression
of p53 protein (P = 0.567). The presence of p53-Abs was positively cor-
Nuclear p53 staining p53-Abs P-value related with proliferation marker, Ki-67H = 0.006). No
- N relationship was observed between p53-Abs and c-erbB2
oncoprotein expressionP(= 0.112). Concerning the cir-
P53+ 8 20 (71.4) <0.001 culating tumor markers, there was no correlation between
p53- 30 6 (16.7) <0.001

serum p53-Abs and CEARA = 0.668) or CA15-3 ¢ =
Values in parentheses are percentages. 0.470) statuses.
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4. Discussion for breast, lung, and prostate cancer. This finding suggested
that p53-Abs may facilitate the early diagnosis of cancer. In
p53-Abs were originally described in 1982, by Crawford addition, p53-Abs can be used to monitor patients during
et al.[10] in the serum of 9% of breast cancer patients us- treatment. Zalcman et gB0] showed that there was a good
ing a Western blotting method. Using ELISA, more than 15 correlation between the specific evolution of the p53-Abs
studies have been performed recently in breast cgd¢er  titer and the response to chemotherapy in patients with lung
The frequency of p53-Abs in breast cancer range from 15 to cancer. This had raised the possibility that p53-Abs could
20% but the majority of these studies were performed either be a good candidate biomarker for several cancers.
in Europe or in US. No study have been performed in Thai- p53-Abs are found predominantly in human cancer pa-
land where the frequency of breast cancer is lower than in tients with specificity of 96%, but the sensitivity of such de-
other countries. In the present study, we detected p53-Abs intection is only 30%. Because p53 was not detected in sera
30 (19%) of 158 sera patients with breast cancer. The pres-from patients with non-malignant diseases (0.5—-13h)the
ence of p53-Abs is strongly associated to the group of tu- authors nevertheless suggested that serological testing for
mors with p53 protein accumulatio® (< 0.001) indicating p53-Abs, despite its low positive results, can be regarded as
that this immune response is triggered by the accumulationa specific method to identify subgroups of patients with can-
of p53 in the tumor as previously described in lung cancer cer. The development of circulating serum antibodies against
[17]. The relationship betwegob3 mutation, p53 accumu-  oncogene and tumor suppressor gene product represents an
lation in the tumor and p53 antibodies in the sera have beeninteresting model system for studying immune response in
analyzed in several multifactorial analysis. It is now clear cancer patients. The simple and rapid ELISA procedure sug-
that all p53 mutations will not lead to p53 accumulation as gested the potential usefulness of p53-Abs in clinical impli-
about 15% of53 mutation are frameshift or nonsense mu- cations. However, further investigations in larger prospective
tations that will not lead to the synthesis of a stable protein homogeneous series of patients are necessary before defini-
[4]. On the other hand, the presence of p53 antibodies is al-tive conclusion.
most invariably associated wigpb3 mutation in the tumor
[18,19] Patients with more advanced disease (stages Ill and
IV) (26.7%) had a higher incidence of p53-Abs than in early Acknowledgements
disease (stages | and Il) (14.3%), although the difference
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