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ABSTRACT

Tumour protein 53 (p53) plays an important role in the instruction of the cell cycle. In a variety of transformed cell
lines, tumour protein is expressed in high amounts, and it is believed to contribute to transformation and malignancy.
This research aimed to detect the anti-p53 antibodies in sera of patients with various malignant tumours and to
evaluate the sensitivity and specificity of an enzyme-linked immunosorbent assay (ELISA). A case-control study was
conducted on samples from 49 patients with various types of malignant tumours at Sultanah Bahiyah Hospital, Alor
Setar, Kedah, Malaysia, and 32 healthy control cases with non-malignant disease collected from Universiti Sains
Malaysia clinic, Penang, Malaysia. The antibodies against p53 protein in the serum samples were analysed using the
commercial ELISA kit, Calbiochem® p53- ELIS*P'US, The results showed that the rate of anti-p53 antibodies in patients
with various malignant tumours was 13 out of 49 (26.5 %), compared with only 2 out of 32 (6.25%) in healthy controls
(p < 0.001). The sensitivity of this kit reached 28.6% and the specificity was 93.8%. In conclusion, these results suggest
that the anti-p53 antibodies can be detected in different sera of malignant tumour patients and the ELISA kit is highly
specific; nevertheless, its discrimination power is not perfect because of its low sensitivity to determine the anti-p53

antibodies.
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INTRODUCTION

The tumour suppressor protein 53, or tumour
protein 53 (p53), is a phosphoprotein present in
low amount in the nucleus of the normal cells, and
the p53 gene is located on the short arm of
chromosome 17. The p53 protein is 393 amino
acids long and has seven domains. It is an
approximately 53-kilo Dalton nuclear
phosphoprotein, which normally plays the role of
tumour suppressor and as an intermediary of
natural cell death .

The tumour suppressor protein inhibits mitosis 2.
The role of p53 in binding to oncovirus proteins
was discovered in 1979 in a study of tumour-
associated antigens 3. The wild-type p53 acts to
suppress uncontrolled outgrowth of aberrant
cells, by inducing cell cycle arrest, DNA repair or
programmed death, and triggers apoptosis via
multiple pathways *. Besides, p53 is a
transcription factor that activates vital damage
containment procedures in response to DNA
damage, oncogene activation, hypoxia, and the
loss of normal cell contacts 5. Natural
autoantibodies (NAbs) are an original part of the
immune system, originating from B1-cells, and are
mainly of IgM isotype, which have generally low

binding affinity. NAbs complete important and
diverse immunological roles, providing very early
innate immune protection to ensure removal of
possible autoantigens by scavenging dead or
apoptotic cellular debris, and they might improve
cardiovascular profile ©.

Usually the immune system can recognise self-
foreign substances and ignore the body’s self-
cells, so one or more autoantibodies may be
produced by a person’s immune system when it
fails to distinguish between self and non-self-
proteins 78, Anti-p53 antibodies (p53-Abs) serve
as markers for established or even incipient
tumours. However, p53 accumulation may occur
in non-tumour cells under various forms of stress
such as autoimmune disease % '°. The p53-Abs also
differ in the quantity and titration between
autoimmune diseases and malignant tumour
patients ''. In addition, it is found mostly in
various malignant tumour patients with a
specificity of 96% '2. Different studies have shown
that p53 mutations may occur early in the
transformation of some cancers, which made it a
suitable tool for early cancer detection '3,

The increasing p53 protein in tumour cells is
indicative of a mutated p53 gene, and the
increased level of p53 may elicit an immune
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response, resulting in p53-Abs in serum 4.
Therefore, the present study aimed to detect p53-
Abs in the serum of patients with various
malignant tumours, and to evaluate the sensitivity
and specificity of an enzyme-linked
immunosorbent assays (ELISA) for its detection.

MATERIALS and METHODS

Study population

The research and ethics committee of the
Advanced Medical and Dental Institute (IPPT),
Universiti Sains Malaysia (USM) approved the
present study. The approval number is 3285/IPPT,
USM. It was performed as a case control study that
compares between two groups; a non-healthy
group and a healthy control group. The sample
size was selected according to some previous
studies 15. A total of 49 cases as a non-healthy
group with various histologically defined
malignant conditions in the early stage were
collected from Sultanah Bahiyah Hospital, Bandar
Alor Setar, Kedah, Malaysia (male, n=25, female,
n=24) with the age between 27 and 79 years
(mean age 56.3 years). The malignancies included
breast cancer 11 cases, colorectal cancer 13
cases, ovarian cancer 11 cases, bladder cancer 3
cases, and one case was suffering from testicular
cancer. Besides, one case was identified as rectal
cancer, and nine cases were suffering from other
chronic diseases such as liver cirrhosis, chronic
hepatitis, septicaemia, an ectopic pregnancy,
head diseases, Parkinson’s disease, and
polycythaemia.

The exclusion criteria for non-healthy group were
positive HIV, HBV and HCV patients as well as the
last stage of malignancy. A population of 32 with
well-defined ethnic background received routine
physical examination, and they constituted the
control group. The blood samples of the healthy
control group were collected from the
management team and nurseing staff of the Pusat
Kesihatan clinic at Universiti Sains Malaysia (USM),
Pulau Penang Island, Malaysia after informed
consent was obtained. Samples were matched
according to ethnicity and geographic locations to
form the control cases of the study.

None of the controls had any personal history of
cancer at the time of routine physical
examination. The inclusion criteria of the healthy
control group were for any healthy person, aged
between 22-62 years (mean age 40.7 years), and
who is not on regular medication to avoid any drug
interaction. The exclusion criteria of non-healthy
group and control group were positive HIV, HBV
and HCV patients to prevent risk of infection of
the research team; furthermore, psychiatric
illness and palliative cases were also excluded to
avoid the adverse effect of any drug interaction
with the test. Data Sheet for non-healthy and
healthy control group was presented as
supplementary data (SD), Table SD 1 & Figure SD1.
Calibration curve show that an antibody titer in

units can be assigned to the unknown sample
when assayed in parallel with a calibration curve.
Dilution of 1:1.5, 1: 2, 1:3, 1:4 and 1: 6 of the
calibrator results in a curve with 0.16, 0.25, 0.33,
0.5, and 0.67 U. The undiluted -calibrator
represents 1 U.

Sample Collection and Preparation

Around 5 to 7 mL of venous blood samples were
obtained from each patient and volunteer control
group by specialist nurses in the hospital Sultanah
Bahiyah and USM clinic respectively. The blood
was collected in a tube without any additives. All
sera were obtained after complete clotting by
centrifugation, and were immediately frozen and
stored at -20°C until used.

Enzyme Linked Immunosorbent Assay (ELISA)
method

Anti-p53 autoantibody titer was measured using a
sandwich-type p53 ELISAPYYS (Autoantibody) Kit
(Calbiochem, Darmstadt, Germany). The Sera
from 49 patients and 32 controls were analysed
according to manufacturer’s protocols. Briefly,
subjects’ sera were diluted 100 times and
incubated for 1 hour at room temperature
alongside manufacturer-provided calibrators (at
concentrations of 1.0, 0.67, 0.5, 0.33 and 0.16)
and negative control in a microtiter plate pre-
coated with human recombinant wild-type p53.

All samples were analysed in duplicate, and the
plate was washed five times before a secondary
peroxidase-conjugated anti-human IgG antibody
was added and incubated for 1 hour at room
temperature. After subsequent further five
washes, visualization was performed by adding
TMB (3, 5, 5 tetramethylbenzidine) and
incubation for 30 min in the dark. The reaction
was stopped with addition of stop solution, 2 M
hydrochloric acid, (2 M HCl). The colour reaction
absorption was measured directly after addition
of the stop solution at dual wavelengths of A5, nm
and Asgs nm using the power WaveXs
spectrophotometer, USA.

The yellow colour formed is proportional to the
concentration of serum p53-Abs. In addition, the
p53-Abs were quantified using the Absorbance (A)
at optical density (0.D) and a standard curve was
plotted, employing the control serum provided by
the manufacturer. The cut-off value was
established using the OD value of the negative
control. The samples with OD within (20%) of the
OD of the negative control were classed as anti-
p53 autoantibody negative, according to the
manufacturer’s protocol as presented in Figure 1.

Statistical analysis

The Statistical analysis was performed using IBM®
SPSS® Statistics-20. Comparison of group
percentages and constituent ratios were analyzed
using Fisher exact test, Student t Chi-squared
tests (x2), while Mann-Whitney rank-sum tests
were used to determine the significant difference
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between the two groups. The p < 0.05 was
considered significant between autoantibodies
measurements in the sera of the various
malignant tumour patient and normal control
group. The results were interpreted with the
calculated cut-off value. The negative samples
were all the sera with an absorbance less than or
equal to the cut-off value. The positive samples
were all the sera with an absorbance greater than
the cut-off value. The critical cases were above
the cut-off value of the critical area (A+ 20%). If
the calculated cut-off is 0.15, the critical range
lies between A ;o nm = (0.426 to 0.630), serum
samples, which show an absorbance and lie in the
critical range, should be retested. If they have a
critical absorption again, patients should be
sampled 5-8 weeks later.

RESULTS

The results from the current work showed that,
out of 49 cases, there were 13 positive cases for
Abs to p53 in the sera of patients with various
malignant tumours. The positive cases were
distributed as follows, (4/11) 36.36 % were
detected from breast cancer patients, (5/13)
38.46 % from colorectal cancer and (3/11) 27.3%
ovarian cancer as shown in Table 1.

Among the breast cancer patients, only four
positive cases were detected, in which three
subjects were pre-operation and one case as post-
operation and post-chemotherapy. The other
seven cases were negative for p53-Abs, with mean
age of 54.5 years for all cases. The detection of
p53-Abs in ovarian cancer cases resulted with only
three positive cases, detected from 11 cases, with
the mean age of 54.4 years for all cases. The
distribution of p53-Abs in colorectal cancer cases
were five positive cases detected from 13 cases,
with mean age of 60.5 years for all cases. One
positive case of p53-Abs was detected from 3
bladder cancer patients. In addition, p53-Abs
were not detected in the serum of the 11 cases
suffering from testicular cancer, rectal cancer
and various other chronic diseases such as liver
cirrhosis, chronic hepatitis, septicaemia, ectopic
pregnancy, head diseases, Parkinson’s disease and
polycythaemia.

A total of 30 subjects from 32 control volunteers’
cases were negative for p53-Abs in their serum.
However, only two subjects were recognised as
positive for p53-Abs with O.D greater than the
cut-off value. The results from this study found

that, the positive rates of p53-Abs in the
malignant tumour group were significantly higher
than normal control group (p < 0.001). In addition,
the statistical analysis showed that there was a
significant difference between breast cancer
positive cases and negative control at p < 0.001,
colorectal cancer at p < 0.05 and control. While
there was no significant difference for ovarian
cancer and other disease when compared with the
control group as shown in Table 2.

Table 1: Anti-p53 antibody positive cases from
all types of cancer, with serum O.D and
antibody titer measured using Calbiochem®
p53- ELISAPLYS (Autoantibody) kit

OD at

No Type of Age A Titer
*  cancer (years) 450 y/mL
nm

Breast

1 cancer pre- 43 1.625 0.74
operation
Breast

2 cancer pre- 52 1.080 0.87
operation
Breast

3 cancer pre- 66 1.109  0.65
operation
Breast

4  cancer 43 1.435  0.63
post-
operation

5 Colorectal 75  0.971 0.48
cancer

¢  Colorectal 54  0.856 0.38
cancer

7 Colorectal 7 4.000 -1
cancer

g  Colorectal 64  1.093 0.97
cancer

g  Colorectal 66 2.051  0.64
cancer

19 ~ Ovarian 49 0929 0.43
cancer

14 ~ Ovarian 71 0.860 0.87
cancer

12~ Ovarian 71 2200  0.69
cancer

13  Bladder 79 1.099  0.89
cancer
Undiluted  ____

14 standard =~ o 2.868 1.00
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Figure 1 : Calibration curve of p53-Abs

Table 2: Comparison of serum anti-p53 antibody values between all cancer groups and healthy control

group
Type N M:an 0.D Std. Deviation P-Value
450 M

Breast cancer 11 0.527 0.58781 < 0.001*
Colorectal cancer 13 0.772 1.08184 < 0.001*
Ovarian cancer 11 0.461 0.24400 0.221
Others 14 1.066 0.03693 0.245
healthy controls 32 0.150 0.17546

*Significant difference compared to healthy control group.

In this study, the mean age of control group was
40.7 years, and the mean age of colorectal
patients was 60.5 years. While the mean age of
breast and ovarian cancer cases were 54.5 and
54.4 years respectively.

Table 3: Distribution of mean age for all cancer groups

There was no significant correlation of p53-Abs
with patient age, sex, and pathological
parameters. However, there was a significant
difference between the age of the control group
and the age of the other types of malignant
tumour cases as shown in Table 3.

Type of cancer N M:an 0.D Mean of age P-Value
450 M

Breast Cancer 11 0.527 54.5 0.030

Colorectal Cancer 13 0.772 60.5 <0.001

Ovarian Cancer 11 0.461 54.4 0.033

Others 14 1.066 55.4 <0.001*

healthy controls 32 0.150 40.7 0.008

*Significant difference compared to healthy control group.

DISCUSSION

Antibodies are produced in response to a foreign
protein or substance within the body, especially
pathogens. Normally, the immune system is
capable of recognising and disregarding the
body’s own cells and to not over react to non-

threatening substance in the environment such as
food . The immune system may fail to recognize
one or more of the body’s normal constituents as
self, leading to production of autoantibodies 7.
Cancer is immunogenic, and various tumour
antigens are found inside the body of cancer
patient; however, now it is possible to utilize the
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immune response elicited by cancer growth as a
potential diagnostic tool '8. This study showed
that, the production level of p53-Abs to the p53 is
diverse according to the type of cancer and the
power of immune system of each individual to
determine the mutated protein due to cancer
formation.

In the present research, 49 serum samples were
investigated to detect the level of p53-Abs from
patients, suffering from different types of cancer
disease and some other chronic diseases such as
liver cirrhosis, chronic hepatitis, septicemia, an
ectopic pregnancy, head diseases, Parkinson’s
disease, and polycythemia. The p53-Abs were
detected in 13/49 serum samples which represent
around 26.5 % with sensitivity range between 7 to
38 % in the sera of the patients with different
types of tumour. The highest positivity rate was
observed in colorectal cancer cases (38%)
followed by the breast cancer cases (36%).
A previous study reported that the mutation of the
p53 tumour suppressor gene, overexertion, serum
p53 antibodies and p53 protein in tumour tissue,
had been encountered in different types of human
malignancies'.

In addition, this may be strongly associated with
tumour and with p53 protein accumulation,
indicating that this immune response is triggered
by the accumulation of p53 %,

The results of this study are in accordance with
another study that showed the highest prevalence
of p53-Abs in sera of breast cancer and colorectal
cancer 2'. While it was only 27.3% in the ovarian
cancer, this may be due to the different anatomy
of ovaries, or those patients may be with
advanced stages of ovarian cancer, so the immune
system functionality is lower compared with
normal %2. Furthermore, the uncharacterised
protein-protein interactions between p53 protein
and other proteins present in serum might cause
false-negative results in the detection of
circulating antibodies to this type of protein, or
the immune system cannot detect the protein-
protein interaction due to that mask. Previous
studies indicated that the ascites p53-Abs in
ovarian cancer is more significant than serum 23,
The first description of p53-Abs in sera of patients
with breast cancer was in 1982 which was
detected using western blotting 2+ 25,

Similarly, numerous studies have been performed
in breast cancer; the findings showed that the
frequency of p53-Abs ranged from 15 to 20 %. Most
of these studies were done in the USA and Europe,
by using ELISA method 2. Furthermore, several
studies have been carried out with various
techniques, demonstrating that the detection
rates of p53-Abs were between 14-31% in
colorectal cancer % 27, Moreover, other previous
studies reported that the detection rate of p53-
Ab in breast cancer was between 10 -26% 28 2°, and
in gastric cancer it was between 12-19% 30, 31,

Besides, detection of p53-Abs in the oesophageal
cancer was at 25% 32. Moreover, 20.4% of lung
cancer patients have positive levels of p53-Abs
detected by ELISA 3. In pancreatic cancer, the
positivity of p53-Abs was 6% 3. Our results show
that 38.5 % of colorectal cancer have positive
levels of p53-Abs. The 30/32 subjects from
healthy control volunteers were documented as
negative for p53-Abs in their serum. Nevertheless,
it is important to keep in mind that in some cases
p53-Ab can be detected in patients without
cancer disease; for example, in our study we
detected two cases from healthy control group,
(2/32) 6.25 % was positive for p53-Ab with titer
higher than cut-off values. This may be due to the
subject having silent malignancy or may be due to
bias during the data collection, which can be
confirmed by the use of other tumour marker with
intensive follow-up.

Numerous studies have reported that serum p53
Ab was detected previously in different
populations that were at increased risk for
developing malignant disease 3°. Moreover, from
this study, it was clear that the production of
these antibodies is limited to a minority of tumour
patients. Moreover, it was found that the ELISA kit
is not useful for diagnosis of tumour because of its
low sensitivity to detect the level of the p53-Abs,
which is not suitable for preoperative tumour
marker. However, the ELISA kit has revealed a
high specificity (97%) according to the findings of
this study and previous literature 3% 37,
Additionally, the present study shows that p53-
Abs can be detected before diagnosis in a cohort
of randomly selected normal-risk individuals. Our
results were similar to a previous study that
reported the detection of anti-bodies specific to
p53 protein in healthy volunteers 8. Furthermore,
the intensive follow-up will be required to screen
the subclinical potential of malignant tumours in
the healthy control group 3. We could regard this
as the first analysis of anti-p53 autoantibodies in
Malaysia and the value of anti-p53 antibody may
be as a biomarker.

CONCLUSION

Our findings suggest that surveillance of p53-Abs
is useful in detecting various types of malignant
tumours and may be of value in cancer screening.
Anti-p53 autoantibody is potentially useful in
patient monitoring during therapeutic follow-up
after post-operative malignant tumours, since the
drop in the level of p53-Abs may be the result of
complete tumour removal and successful
chemotherapy. In addition, due to high specificity
(97%) of ELISA kit for p53-Abs, it may be used to
monitor the relapse of cancer after surgery and
chemotherapy together with other tumour
markers to increase sensitivity of monitoring of
some malignancies.
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