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Study of immunohistochemical expression of P53 In colorectal carcinoma

Pragati Singh®, Tanu Agrawal®’, S.K Sagar®, Shubhanshu Gupta*, Monika Nayak®

18junior Resident, >*Professor, “Assistant professor, 1*Dept. of Pathology, ¥*Shri Ram Murti Smarak Institute of Medical Sciences,
Nainital Road Bareilly, Uttar Pradesh, India

*Corresponding Author: Tanu Agrawal
Email: tanuagrawal510@yahoo.co.in

Abstract

Introduction: p53 is a very commonly mutated gene in colon cancer and the prevalence of p53 mutations in colorectal cancer varies from
40 to 60% in various studies. Molecular pathogenesis of colorectal cancer commonly involves mutation in p53 gene which leads to
expression of p53 protein in tumor cells. Some studies have reported that the presence of p53 mutations in colon cancer indicates a
relatively poor prognosis, while other studies have failed to show such a relationship.

Observation: The present study was done to study p53 expression in colorectal carcinoma and to correlate it with various pathological
factors i.e. tumor size, tumor type, grade of tumor and depth of invasion.

Materials and Methods: We studied 38 cases of colorectal carcinoma (29 non mucinous adenocarcinoma and 9 mucinous
adenocarcinoma). p53 expression was evaluated by immunohistochemistry. The correlation between p53 protein overexpression and each
variable was evaluated using Chi-square analysis and Fisher Exact test.

Results: Positive p53 immunostaining was observed in 58%. p53 expression showed an increasing trend with increasing histological grade
and the difference was statistically not significant. p53 overexpression was related to the depth of tumor invasion which was maximum in
stage pT4 followed by stage pT3 and stage pT2 and the difference was statistically significant (p value = 0.032). No significant correlation

was found between p53 expression and size, type and grade of tumor in colorectal carcinoma.
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Introduction

Colorectal cancer (CRC) is the third most commonly
diagnosed cancer in males and the second in females and
approximately 10% of all incident cancer cases are believed
to occur each year."? The etiology of colorectal cancer is
complex. It develops through a multistep process involving
molecular genetic alterations including adenomatous
polyposis coli (APC), K-ras, and p53.°

The p53 tumor suppressor gene (TP53) is the most
commonly mutated gene in human tumors and is localized
to chromosome arm 17p13.* p53 negatively regulates the
cell cycle and requires loss of function mutations for tumor
formation. Loss of p53 function may result in defective
DNA replication and malignant transformation, increased
genetic instability, changes in ploidy, and survival of cells
with an increased mutational load.” p53 is also a genomic
stabilizer and an inhibitor of angiogenesis. p53 mutations
are predominantly inactivating and can induce changes in
protein conformation.® In various studies, it was found that
nuclear accumulation is usually not detectable due to the
short half-life (5-20 min) of the wild-type protein.” In
contrast, p53 mutations result in the production of p53
proteins with a prolonged half-life leading to nuclear protein
accumulation.® So, most of the antibodies used in
immunohistochemical studies detect both the wild type as
well as the mutant form of the protein.’

TP53 contribute to human cancers in different ways.
First is the somatic mutations which is observed frequently
in most cancers and the main modes of TP53 inactivation
are single-base substitution and loss of alleles, with
inactivation by viral or cellular proteins.'® Second,
inheritance of a TP53 mutation causes predisposition to
early-onset cancers including breast carcinomas, sarcomas,

brain tumors, and adrenal cortical carcinomas.** Third,
TP53 is highly polymorphic in as coding and noncoding
regions and some of these polymorphisms which can
increase cancer susceptibility and modify cancer phenotypes
in TP53 mutation carriers.*?

Allelic losses and point mutations in the counterpart of
the locus of p53 gene in chromosome 17 are frequently
observed in tumors of colon, breast, lung, brain and
esophagus.’®*** The functional loss of p53 in colorectal
carcinoma was proposed as a late event in the transition
from adenoma to carcinoma.™

The objective of current study was to estimate p53
expression in colorectal carcinoma and to correlate it with
various pathological factors i.e. tumor size, tumor type,
grade of tumor and depth of invasion.

Materials and Methods
We studied 38 surgically resected histologically proven
cases which were submitted to the department of pathology
in Sri Ram Murti Smarak Institute of Medical Sciences
between January 2015 and December 2017. The record of
brief clinical history with age, sex, specimen number were
taken from the records and recorded in the proforma.
Paraffin embedded 4-micron tumor sections obtained
from patients with CRC were utilized. Haematoxylin and
Eosin staining was done by deparaffinising the section with
xylene and rehydration in absolute ethyl ethanol followed
by 95% ethyl alcohol. Then, it was washed with tap water,
stained with Harris hematoxylin, differentiated with 1%
hydrochloric acid, bluing with running tap water and stained
with eosin. It was rinsed in water, then kept in increasing
concentration of alcohol and cleared in xylene and mounted
in DPX. For IHC staining for p53 antibody, 2 — 3 microns
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thick sections were cut and floated on a positive charged
slide which was incubated for 37°C for a day and further at
58°C for over-night. The section was deparaffinized with
xylene and rehydrated in alcohol, rinsed in distilled water
and antigen retrieval was done by heat using microwave
oven. It was rinsed in distilled water, washed in Tris
Buffered Saline (TBS), then treated with peroxidase block
and primary antibody for p53 (Mouse Monoclonal
Antibody) and washed in TBS buffer (pH -7.6) three times.
Then, treated with Super Sensitive enhancer and washed in
TBS buffer, covered with Super Sensitive polymer
(secondary antibody) and washed again in TBS buffer.
Antibody was localized with diaminobenzidine (DAB)
working solution and washed in buffer followed by water.
Counter stained with Harris haematoxylin and washed in tap
water to remove excess stain. Again, it was deparaffinized
with xylene, dehydrated with alcohol, cleared with xylene
and mounted.

All slides were evaluated for immunostaining without
knowledge of the histological diagnosis.
Immunohistochemical expression of p53 was calculated as
percentage. Cases with p53 expression in more than 10%
cells were considered positive for p53 expression.

Correlation of p53 expression with clinicopathological
variables namely tumor size, tumor type, grade and depth of
invasion was analysed by applying Pearson’s Chi Square
test and Fisher exact test. Staging was done using AJCC
Staging System. Statistical analysis was performed using
SPSS wversion 20 and p-value of less than 0.05 was

considered
significance.

statistically significant at 95% level of

Results

This study included 38 patients with colorectal cancer. Out
of 38 cases of colorectal carcinoma, maximum cases (34%)
were observed in age range 41-50 years and mean age of
presentation was 50 years.23 cases were males and 15 cases
were  females with M:F  ratio was 1.53:1.
Clinicopathological variables from patients with colon
cancer.are summarized in Table 1.

p53 was expressed in 22 cases (58%) of colorectal
carcinoma. The relationship between p53 protein
overexpression and various clinicopathologic variables are
summarized in Table 2.

No significant correlation was found between p53
expression and size of tumor in colorectal carcinoma (p
value=0.62).

No significant correlation was found between p53
expression and type of tumor in colorectal carcinoma
(mucinous versus non-mucinous; p value=0.54).

p53 expression showed an increasing trend with
increasing histological grade and the difference was
statistically not significant (p value=0.81). (Fig. 1-3)

p53 overexpression was related to the depth of tumor
invasion which was maximum in stage pT4 followed by
stage pT3 and stage pT2 and the difference was statistically
significant (p value = 0.032).

Table 1: Clinicopathologic variables from patients with colon cancer

Clinicopathologic variables Number of cases Percentage of cases
All cases 38
Gender
Males 23 60.50%
Females 15 39.50%
Tumor size
<4 cm 16 42%
>4cm 22 58%
Tumor type
Mucinous adenocarcinoma 9 24%
Non mucinous adenocarcinoma 29 76%
Histological Grade
WD 6 16%
MD 23 60%
PD 9 24%
Depth of invasion
pT1l 0 0
pT2 7 18%
pT3 25 66%
pT4 6 16%
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Table 2: p53 overexpression and its relation to clinicopathologic variables.

Clinicopathologic variables No. p53 positive n (%0) P value
All cases 38
Tumor size
<4cm 16 10(62.5%)
>4.cm 22 12(54.5%) 0.62
Tumor type
Mucinous adenocarcinoma 9 6(66.7%)
Non mucinous adenocarcinoma 29 16(55%) 0.54
Histological Grade
WD 6 3(50%)
MD 23 13(56.5%) 0.81
PD 9 6(66.7%)
Depth of invasion
pT1 0 0
pT2 7 2(28.6%)
pT3 25 14(56%) 0.032
pT4 6 6(100%)

' e ; . T ’ ol -
Fig. 2: Moderately differentiated Adenocarcinoma. A. Haematoxylin and Eosin (40X); B. p53 expression (40X)
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Fig. 3: Poorly dlfferentlated Adenocarcmoma A. Haematoxylin and Eosin (40X) B. p53 expréssmn (40X)

Discussion

Colorectal carcinoma is one of the most common
malignancies with high prevalence and low 5 year survival.
Colorectal carcinoma is a heterogeneous disease and have a
complex, genetic and biochemical background. Intracellular
signaling pathways, including Wnt/B-catenin signaling, Ras
signaling, and p53 signaling are frequently dysregulated in
CRC. p53 protein induces cell cycle arrest, senescence, and
apoptosis under cellular stress. Patients with mutant p53
gene are often resistant to current therapies that leads to
poor prognosis.®®

Mutations of p53 are found in approximately half of all
CRC cases, with a higher frequency observed in distal colon
and rectal tumors as compared with proximal tumors.
Alterations to this gene are likely to have very little or no
prognostic significance in CRC patients treated by surgery
alone, but may be associated with marginally worse survival
for patients treated with chemotherapy.*’

In this study, 38 cases of colorectal carcinoma were
analysed. Maximum cases (34%) were in the age group of
41-50 years followed by 26% in age group 51-60 years
(range, 25-75 years). Mean age of presentation was 50
years. 23 cases (61%) were males and 15 cases (39%) were
females. M:F ratio was 1.53. Rambau et al in a study on 109
Ugandan patients found that mean age of the patients was
48.4 years (range, 13- 85 years) which was similar to the
present study. Also in the same study, 56.8% were males.'®

p53 overexpression was seen in 58% of colorectal
carcinoma. The prevalence is similar to what have reported
and varies from 40 to 60% in various studies.’*? lacopetta
B reported that approximately half of all colorectal cancers
show p53 gene mutations, with higher frequencies in distal
colon and rectal tumors.!” The overexpression of p53 seen in
this study and other previous studies, support the hypothesis
that p53 gene mutations are important in colorectal
carcinogenesis. This is also supported by results from a

number of studies showing that p53 expression is positively
correlated with p53 gene mutation.”*?

In the present study, 22 cases (58%) were of > 4 cm
tumor size and 16 cases (42%) were of < 4 cm. Out of 22
cases, 12 cases (54.5%) showed p53 positivity in cases with
tumor size of > 4cm and out of 16 cases, 10 cases (62.5%)
showed p53 positivity in cases with tumor size of < 4 cm
size. Cao et al in a study found similar results. They
included 484 patients with colon cancer and found 272 cases
(56%) to be of > 4 cm tumor size and 212 cases (44%) were
of < 4 cm tumor size, however, p53 positivity rate was
63.2% in cases with > 4 cm tumor size and 38.2% in cases
with < 4 cm tumor size (p value = <0.001).%

In our study, 29 cases (76.3%) were non mucinous
adenocarcinoma and 9 cases (23.7%) were mucinous
adenocarcinoma and found 16 cases out of 29 cases (55%)
to be positive for p53 expression in non mucinous
adenocarcinoma and 6 cases out of 9 cases (66.7%) in
mucinous adenocarcinoma. Lanza et al reported 183 out of
204 cases (89.7%) of non mucinous adenocarcinoma, of
which 120 (65.6%) were positive and 21 (10.3%) cases of
mucinous adenocarcinoma, of which 4 cases (19%) were
positive for p53 expression.”® Ghavam-Nasiri et al in an
another study on 100 patients found 78 cases (78%) of non
mucinous adenocarcinoma and 22 cases (22%) of mucinous
adenocarcinoma and 47 cases (60.2%) were positive for p53
overexpression in non mucinous adenocarcinoma and 12
cases (54.5%) were positive in mucinous adenocarcinoma
and the result was statistically not significant (p value =
0.63).%

p53 positivity was observed in 6 cases out of 9 (66.7%)
in poorly differentiated carcinoma followed by moderately
differentiated which showed 56.5% positivity (13 out of 23
cases), then well differentiated carcinoma and showed 50%
positivity (3 cases out of 6). p53 expression showed
increasing trend with increased histological grade and the
difference was not statistically significant (p value = 0.81).
The results was similar to that of Starzynska et al.”’ In a
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study, Starzynska et al studied the prognostic significance of
p53 overexpression on both gastric and colorectal carcinoma
and found that out of 107 cases of colorectal carcinomas,
p53 positivity in 5 out of 10 cases (50%) of poorly
differentiated, 33 cases out of 70 cases (47%) of moderately
differentiated carcinoma and 11 out of 27 cases (40.7%) of
well differentiated carcinoma and and the results was not
significant.?’ Whereas, Lan et al found that well to
moderately differentiated tumors had significantly higher
frequency of p53 overexpression than poorly differentiated
tumors (40.0 vs 20.0%, p=0.050).%

In our study, 7 cases (18.4%) were in stage T2, 25 cases
(65.8%) in stage T3 and 6 cases (15.8%) in stage T4. Out of
7 cases, 2 cases (28.6%) were positive for p53
overexpression in stage T2. Out of 25 cases, 14 cases (56%)
were positive in stage T3. Out of 6 cases, all cases (100%)
were positive in T4. Hence, it suggests that p53
overexpression was related to the depth of tumor invasion
and was maximum in stage pT4 followed by stage pT3 and
stage pT2 and the difference was statistically significant (p
value = 0.032). The odoropoulos et al in a study in Greece
on 164 patients reported 12 cases (7.3%) in T1 stage, 16
cases (28%) in T2 stage, 80 (48.7%) cases in T3 stage, and
26 cases (16%) in T4 stage and p53 positivity was reported
in 3 cases (50%) in stage T1, 16 cases (34.8%) in stage T2,
60 cases (75%) in stage T3 and 22 cases (84.6%) in stage T4
( p value = 0.004).” In an Indian study by Vandana et al
found similar results with stage | showed only 50% p53
positivity, stage Il showed 66.6% p53 positivity. stage 1l
showed 80% p53 positivity and stage 1V showed 83% p53
positivity in conventional adenocarcinoma and there is
statistically significant correlation between stage and p53
expressions.®

Conclusion
p53 overexpression was seen in 58% cases of colorectal
carcinoma suggesting that p53 mutation has an important
role in the pathogenesis of colorectal cancer.
p53 overexpression was significantly related to the
depth of tumor invasion and it was more common in tumors
of higher pathological T stage indicating a poorer prognosis.
Further studies performed on large series of patients are
needed to accurately evaluate the significance of p53
expression in colorectal cancer.
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