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The prognostic significance of p63 cytoplasmic expression
in colorectal cancer

An immunohistochemical study

Abdulkader M. Albasri, MBBCH, PhD, Mohammed A. Elkablawy, MSc, PhD, Irfan A. Ansari, MBBS, MD,
Ahmed S. Alhujaily, MBBCH, KSUFR Amal A. Khalil, MBBCH.
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Objectives: To evaluate p63 expression pattern in
Saudi colorectal cancer (CRC) patients and correlate
that with clinicopathological parameters and its role in
carcinogenesis and prognosis.

Methods: Archival tumor samples were analyzed by

immunohistochemistry for p63 expression in 324
consecutive Saudi patients diagnosed with CRC between
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January 2006 and December 2017 at the Pathology
Department of a tertiary care Hospital, Madinah, Saudi
Arabia.

Results: P63 over-expression was absent in normal
mucosa, while 12.5% cases of adenoma showed its over-
expression. In CRC, p63 expression was high in 24.1%
of cases. There were no significant correlations between
p63 expression and gender, tumor location, tumor
size, and tumor histologic differentiation. However,
high p63 expression revealed a significant correlation
with age (p=0.035), tumor type (p=0.004), American
Joint Committee on Cancer stage (p=0.046), lymph
node metastasis (p=0.006), lymphovascular invasion
(p=0.006), distant metastasis (p=0.049) high Ki67
expression (p=0.000) and K-ras expression (p=0.002).
The Kaplan-Meier analysis revealed a shorter period
of survival with p63 over-expression (p<0.001). The
Cox-regression model analysis showed that p63 over-
expression was an independent prognostic marker in

CRC (p=0.000).

Conclusion: P63 expression increased from normal
to adenoma to carcinoma sequence. Moreover, p63
cytoplasmic expression seems to be related to high Ki67
indexing, K-ras expression, advanced tumor stage and
poor clinical outcome of CRC. These findings suggest a
significant role of cytoplasmic p63 expression in tumor
progression and prognosis.
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Colorectal cancer (CRC) is the third leading cancer
in men and the second leading cancer in women
throughout the world. There is a wide geographical
variation in the incidence of CRC across the world;
approximately 55% of CRC cases occur in developed
countries, while the lowest incidence has been noted in
Africa and Asia."” Previous data on CRC within Saudi
Arabia predict a potentially alarming increase in CRC
in the forthcoming decades.” Colorectal cancer is the
second most common cancer after breast cancer in the
general Saudi population. In the Madinah region, CRC
is the number one cancer in men and the third most
common cancer in women after breast and thyroid
cancer.” Moreover, in a recent study from the Madinah
region, CRC is reported to present in advanced stages
with aggressive behavior.” The p63 belongs to the p53
gene family and is a transcription factor that maps to
the long arm of chromosome 3. It transactivates p53
target genes and induces apoptosis after expression. The
p63 encodes 2 main groups of splicing variants. The
splice variant that has an NH2-terminal is known as
TAp63 and has properties similar to p53. The group
without the NH2-terminal is called ANp63. Mutations
of ANp63 are ‘dominant-negative’ meaning that they
promote growth and survival by competing with
binding sites of p53.° ANp63a was found to cause
accumulation and signaling of f-catenin, supporting
the oncogenic function of p63.” The medical literature;
however, suggests that the function of p63, although
tissue-specific, is quite controversial. The AN isoform
of p63 is upregulated in many cancers such as head
and neck, esophagus, lung, gastric, pancreatic,
extrahepatic bile duct, and Merkel cell carcinomas
and is reported to act as an oncogene in these cancers.’
Previous study?® reported that the AN isoform is usually
downregulated in prostate, breast, bladder, and ovarian
cancers. Furthermore, a combined analysis of real time
polymerase chain reactions and immunohistochemistry
(IHC) have revealed that ANp63 isoform expression is
progressively reduced in the advanced stages of certain
cancers, namely, breast, prostate, urothelial and bladder
cancers, and has disappeared in the majority of invasive
cancers and nodal metastases.*'® An extensive literature
search has revealed only a few studies available on the
expression of p63 in CRC,""" and there is not a single
research article on this topic from Saudi Arabia. The
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objective of our research was to estimate the frequency
of p63 expression in CRC specimens from the Madinah
region of Saudi Arabia and its clinicopathological
correlation.

Methods. The present study was a retrospective study
involving archival tumor blocks and clinicopathological
data that did not involve any patients personal
information or have any implication on the management
protocol. Hence, according to the principles of the
Helsinki Declaration, no ethical approval was required
for our study. The study included 324 consecutive
cases of CRC diagnosed at the Pathology Department
of a tertiary care hospital in the Madinah region of
Saudi Arabia over a period of 12 years (January 2006
to December 2017). The clinicopathological data,
including gender, age, tumor type, size, site, grade,
lymphovascular invasion, lymph node status, and the
American Joint Committee on Cancer (AJCC) stage
were retrieved from the patients’ records. Forty cases
of colorectal adenomas and 20 cases of normal colonic
mucosa were also included in the present study. Normal
colonic mucosa were taken from the normal appearing
mucosa away from the tumor and the adenoma
samples were taken from different patients. Only
histopathologically confirmed invasive CRC cases who
underwent total colectomies, hemicolectomies, or wide
local excision were included. In situ lesions, recurrences,
biopsies, benign lesions and metastases were excluded.
Immunobhistochemical procedure. Tissue cores were
extracted from archival blocks of the primary CRC and
used in the construction of tissue mini arrays (TmAs)
using Elkablawy and Albasri's TmA technique' as
follows: a semiautomatic metal puncher with a 5 mm
punch tip was used as a TmA manual kit to punch
and extract the tissue cores from pre-warmed paraffin
blocks from the main donor tissue blocks. The cores
were manually transferred, organized, and attached to
a standard block mold with glue and filled with liquid
paraffin to build TmA blocks. We then cut 4 micrometer-
thick sections of tissue from the TmA blocks, mounted
these on poly-I-lysine-coated slides and subjected them
to IHC using the Avidin Biotin detection system, as
directed by manufacturer guidelines. We used a mouse
anti-p63 monoclonal antibody (clone 4A4 diluted
1:200 in blocking solution, Ventana Inc., Tucson, AZ,
United States). Sections were double stained with other
primary antibodies (anti-Ki67 and K-ras antibodies
diluted 1:100 and K-rasantibodies diluted 1:200 in
blocking solutions; Ventana Inc., Tucson, AZ, United
States). An automatic immunostainer (Ventana Bench

Mark XT; Ventana Inc., Tucson, AZ, United States)
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was used to perform the IHC.The sections were
deparaffinized which is followed by cell conditioning,.
Antigen retrieval was carried out on the machine which
utilized Tris based reaction buffer concentrate (pH 7.6 +
0.2) which is followed by primary antibody application
for 32 minutes at 37°C, then the visualization was
performed by Avidin Biotin detection system. A case of
normal prostatic tissue was used as a positive control for
p63. Negative controls were achieved by replacing the
primary antibody with serum.

Interpretation of immunobhistochemical staining.
We observed a uniform cytoplasmic expression of p63
in CRC and adenoma cases, but neither nuclear nor
stromal p63 expression was noted in any of the examined
cases. Interestingly, contrary to the cytoplasmic staining
pattern in the adenoma and CRC cases, the control
sample of normal prostatic tissue showed the usual strong
nuclear expression in the basal layer; thus, excluding
the possibility of misinterpretation. Hence, for the
purposes of interpretation of this unusual cytoplasmic
expression, we considered tumor cells to be positive
for p63 when a distinct cytoplasmic yellow to brown
staining was identified. This distinct immunostaining
pattern was independently reviewed by 2 pathologists
and an average score was taken according to the method
described by Albasri et al.” The p63 expression level was
calculated by combining an estimate of the percentage
of immunoreactive cells (a quantitative score) with an
estimate of the staining intensity (a staining intensity
score). The quantitative percentage score was assigned as
follows: score 0 was assigned for negative or no staining,
score 1 was given when 1% - 10% of cells showed
positive staining, score 2 was assigned when 11% - 50%
of cells showed positive staining, score 3 was given when
51% - 70% cells were positively stained, and score 4 was
assigned when 71% - 100% of positively stained cells
were observed. Staining intensity was rated on a scale of
0 to 3 as follows: 0 = negative (no staining), 1 = weak,
2 = moderate, and 3 = strong. The final expression score
was stated as follows: -’ for a score of 0, ‘+” for scores
1-3, ‘“++ for scores 4 to 6 and ‘+++ for scores >6. For
statistical analysis, we combined the cases that scored ‘-’
and ‘+” as low scores and compared them to the cases
that scored “++” and “+++ as high scores.'>"

Statistical analysis. Data was statistically analyzed
by using the Statistical Package for Social Sciences
version 22.0 (BM Corp, Armonk, NY, United States).
The reproducibility of the inter-observer variations
was evaluated by correlation analysis between the 2
data sets. The association of the p63 expression with
the clinicopathological parameters of the patient
was determined by using the Chi-squared test and
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Fisher’s exact test. Cumulative patient survival was
assessed using the Kaplan-Meier method. Finally, the
logrank test was used to compare survival curves. The
COX-2 proportional hazard linear regression model
was performed using a forward stepwise procedure, to
look for independent factors independently associated
with survival. A p-value less than 0.05 was considered
significant for all statistical analyses.

Results. Clinicopathological characteristics of the
cases. A cohort of 324 patients was included in the
study. There were 196 male cases (60.5%) and 128
female cases (39.5%) giving a male to female ratio of
1.5:1. The age of the studied cases ranged from 22 to 96
years with a mean age of 56.9 years. Left-sided tumors
were more common than right-sided tumors and were
seen in 63.5% of cases. Tumor size was >4 cm in 84%
of the studied cases. The most common histologic
type was adenocarcinoma, seen in 279 cases (86.1%).
Most tumors were moderately differentiated (80.2%).
Most patients were diagnosed with stage II (44.7%)
and stage III (31.5%) cancers according to the AJCC.
Approximately 44.8% of cases had positive lymph
node metastasis and lymphovascular invasion, and
distant metastasis were seen in 30.3% of cases. Table 1
summarizes the clinicopathological characteristics of the
324 CRC cases.

Expression profiles of p63. Evaluation of p63 protein
expression on TmA sections containing normal colonic
mucosa revealed a complete lack of p63 expression. In
contrast, p63 expression was observed in the cytoplasm
of 12.5% (5/40) of cases of colorectal adenoma. In
CRC, high cytoplasmic p63 expression was noted
in 24.1% (78/324) of cases and low cytoplasmic p63
expression was noted in 75.9% (246/324) of cases. The
immunohistochemical profile of our study is shown
in Figure 1.

Correlation of p63 expression with clinicopathological
parameters. Expression of p63 did not show any
significant correlation with gender, tumor site, tumor
size, or tumor differentiation. However, p63 expression
revealed a significant correlation with age (p=0.035),
tumor type (p=0.004), AJCC stage (p=0.046), lymph
node metastasis (p=0.006), lymphovascular invasion
(p=0.0006), distant metastasis (p=0.049), high Ki67
expression (p=0.000), and K-ras expression (p=0.002).
The summary of the correlation of p63 over-expression
with clinicopathological variables is depicted in Table 2.

Univariate and multivariate long-term survival
analysis. Significantly shorter survival was observed in
patients with high p63 expression than inpatients with
low p63 expression (p<0.001). Among the independent
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Table 1 - The clinicopathological features of 324 CRC cases.

Variable n (%)
Age (year)
<40 177 (54.6)
>40 147 (45.4)
Gender
Female 128 (39.5)
Male 196 (60.5)
Tumor site
Colon 168 (51.9)
Rectum 156 (48.1)
Tumor size
<4cm 52 (16.0)
>4cm 272 (84.0)
Tumor type
Adenocarcinoma 279 (86.1)
Mucinous adenocarcinoma 45 (13.9)
Tumor differentiation
Well 49 (15.1)
Moderate 260 (80.2)
Poor 15 (4.7)
Lymph node
Negative 179 (55.2)
Positive 145 (44.8)
Lymphovascular invasion
Negative 179 (55.2)
Positive 145 (44.8)
Distant metastasis
Negative 281 (86.7)
Positive 43 (13.3)
The American Joint Committee on Cancer
1 34 (10.5)
I 145 (44.7)
111 102 (31.5)
v 43 (13.3)

prognostic indicators, high p63 expression (p=0.000),
AJCC (p<0.001), lymph node metastasis (p<0.001),
lymphovascular invasion (p<0.001), distant metastasis
(»<0.001), histological tumor grade (p<0.001), Ki67
(»=0.000), and K-ras expression (p=0.000) were found
to be significant independent prognostic indicators,
as calculated by multivariate analysis of the COX
regression model. All the significant features associated
with survival (p<0.05) including hazard ratio (HR) and
confidence interval (CI) for the 324 CRC patients in
the study are depicted in Table 3, while Figure 2 shows
the overall survival curves for p63 immunoprofiles.

Discussion. Tumor protein p63, a member of the
p53 gene family, has a well-established role in diagnostic
pathology as a myoepithelial marker; it is routinely
used in histopathology laboratories for the diagnosis
of prostatic carcinoma and invasive breast carcinoma.
Despite its established role in these tumors, the
widespread role of p63 in carcinogenesis is somewhat
controversial and is mainly attributed to the presence of

Figure 1 - Photomicrograph of different patterns of p63 expression by
immunohistochemistry in A) normal colonic mucosa showing
a negative expression of p63, B) colorectal adenoma showing
cytoplasmic expression of p63 in the tumor cells, C) colorectal
carcinoma showing intense cytoplasmic expression of p63 in
tumor cells. Red arrows indicate cytoplasmic expression of
p63, and D) a control sample from normal prostate gland
showing intense selective nuclear expression of p63 in basal
cell layer. Black arrow indicates nuclear expression of p63.
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Table 2 - Correlation of p63 expression with the clinicopathological
variables in colorectal cancer (CRC) cases.

Variable Low p63 High p63  P-value
Age (year) 0.035
<40 126 51
>40 120 27
Gender 0.645
Female 95 33
Male 151 45
Tumor site 0.405
Colon 124 44
Rectum 122 34
Tumor size (cm) 0.591
<4 37 15
>4 209 63
Tumor type 0.004
Adenocarcinoma 204 75
Mucinous adenocarcinoma 42 3
Tumor differentiation 0.227
Well 40 9
Moderate 197 63
Poor 9 6
Lymph node 0.006
Negative 146 33
Positive 100 45
Lymphovascular i 0.006
Negative 146 33
Positive 100 45
Distant metastasis 0.049
Negative 218 63
Positive 28 15
American Joint Committee on Cancer stage 0.046
1 27 7
11 119 26
111 72 30
v 28 15
K-ras 0.002
Negative 147 31
Positive 99 47
Ki67 0.000
Negative 59 4
Positive 187 74

various isoforms and posttranslational modifications of
p63. The spectrum of p63 expression has been widely
studied in several cancers, especially squamous cell
carcinomas.®” However, the role of p63 in the CRC is
not well documented and few studies on p63 expression
in CRC are available, particularly from our country and
region. Our study is the first of its kind in Saudi Arabia,
where we observed a cytoplasmic expression of p63
instead of the usual nuclear expression. An extensive
literature search revealed that there are few studies on
p63 expression in CRC. Although p63 was discovered
in 1997, it was not until late 2006 that Carneiro et al'!
from Brazil analyzed the expression of p63 in the CRC.

436 Saudi Med ] 2019; Vol. 40 (5)

WWW.Smj.org.sa

In 2012, Guo et al"* from China reported the role of
p63 expression in the prognosis of CRC. More recently,
in 2014, Bahnassy et al” from Egypt analyzed the
prognostic and predictive value of p53 family proteins
(including p63) in CRC carcinogenesis. Although, the
pattern of staining was not clearly mentioned in the
study carried ou by Guo et al'? from China, the rest of
the other studies mentioned above revealed a nuclear
pattern of p63 expression, contrary to our findings of
intense cytoplasmic staining of p63 in the CRC and
adenoma cases.

In our present study, we observed a predominantly
cytoplasmicstaining for p63 in tumor cells, which isarare
expression pattern for a protein that normally exhibits
strong nuclear staining. It has previously been reported
that the isoforms TAp63 (alpha, beta, and gamma
subisoforms) are nuclear in location and considered to
be tumor suppressor genes. In contrast, ANp63 (delta) is
the cytoplasmic isoform and is considered an oncogene.
Ye et al'® have recently confirmed these findings in their
research on p63 expression in esophageal squamous cell
carcinoma. They found that although both isoforms
were expressed, ANp63 was dominant in their study.
They observed that the silencing of p63 induced more
severe knockdown of ANpG63 protein levels than that
of TAp63, thus strongly implicating a role for ANp63
in the progression of cancers. This mislocalization and
imbalance in the isoforms of p63 may amend the stability
and functions of p63 and thus disrupt cell cycle arrest
and apoptosis. The cytoplasmic shift of p63 suggests an
alteration in the cell cycle pathway, converting a tumor
suppressor gene into an oncogene and leading to cancer
progression. This may have prognostic significance in
the carcinogenesis.'® Like p53, the nuclear localization
of the p63 protein is crucial for its role as a transcription
factor. An alteration in its localization from nucleus
to cytoplasm may lead to disruption of cell cycle
checkpoint regulations and mechanisms of apoptosis,
thus contributing to the initiation and progression of
carcinogenesis.””'® The cytoplasmic shuffling of p53
is reported to be associated with advanced cancer
presentation and poor survival in patients with CRC,
inflammatory breast carcinoma, lung carcinoma, and
prostate carcinoma.'”?* The exact mechanism of p63
cytoplasmic shuttling remains unclear, but several
mechanisms have been proposed. One such mechanism
explains that this shift could arise from disruptions
in the nuclear transport pathway, like those mediated
by the murine double minute2 (Mdm2) gene, where
p63-induced apoptosis is reported to be reduced thus
leading to oncogenic expression.” In our study, we
evaluated the expression of p63 proteins, using IHC, in
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Table 3 - Test statistics for equality of survival distribution for prognostic factors examined in 324 colorectal carcinomas. A
Univariate Kaplan-Meier and multivariate- Cox proportional hazards regressionapproach to cancer-specific mortality.

Factor Univariate x*  Degree of P-value Multivariate analysis P-value
for the log-rank  freedom HR (95%CI)
Clinicopathological factors
American Joint Committee on 772.81 3 <0.001 3.160 (1.599 - 6.242) 0.001
Cancer stage
Lymph node stage 400.28 1 <0.001 20.786 (8.252 - 52.356) 0.000
Metastasis stage 507.58 1 <0.001 30.153 (7.978 - 113.955) 0.000
Lymphovascular invasion 400.28 1 <0.001 20.786 (8.252 - 52.356) 0.000
Histological tumour grade 170.27 2 <0.001 0.483 (0.309 - 0.757) 0.001
Tumour size 2.141 1 0.133 - - -
Tumour site 0.366 1 0.545 - - -
Tumour type 1.153 1 0.283 - - -
Age 0.308 1 0.579 - - -
Gender 0.064 1 0.800 - - -
Immunostaining
P63immunostaining 25.41 1 0.000 1.477 (1.833 - 4.154) 0.000
Ki67immunostaining 2391 1 0.000 0.012 (1.090 - 2.002) 0.012
K-rasimmunostaining 25.92 1 0.000 - - -
Ki67immunostaining 23.91 1 0.000 - - -
K-rasimmunostaining 25.92 1 0.000 - - -

HR - hazard ratio, CI - confidence interval
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sl +yve pi3 (N=TE)
0.8
E
£
8 0.6
B
=
E
=
[ &}
0.4
0.2+
3 hﬁiilhl-l:
t
0.0 ¥
T T T T T T T
0.00 2000 4000 60.00 8000 10000  120.00

Survival {in months)

Figure 2 - Kaplan-meier survival curves showing significant overall lower
survival functions for high p63 expression in colorectal cancer
cases.

a large, well-characterized cohort of CRC cases. This is
the largest study to date pertaining to p63 expression in
CRC, and we found that 24.1% of CRC cases expressed
high levels of p63 in the cytoplasm of tumor cells. Our
study is the first of its kind to consider the cytoplasmic
expression of p63 in the CRC. This cytoplasmic
expression of p63 was distinctly upregulated from
normal to adenoma to carcinoma sequence, suggesting

that p63 plays a role in CRC carcinogenesis and tumor
progression. The study carried out by Carneiro et al"!
also showed the upregulation of p63 expression in
CRC but they reported a nuclear staining pattern.
Recent reports of p63 expression in colorectal tissues
are controversial, even though all of them used the same
4A4 monoclonal antibody to p63.2% According to
manufacturer guidelines, this particular 4A4 clone of
p63 antibody can detect all 6 known isoforms of p63,
including the AN isoform.” However, a few studies
who used the same 4A4 monoclonal antibody reported
that p63 was undetectable in CRC.>*® Carneiro et
al'! observed p63 expression in 20% of adenoma and
26% of CRC in their series. Bahnassy et al' reported a
downregulation of p63 expression, with a higher 73.3%
frequency of p63 expression in adenoma compared to
38.8% in adenocarcinoma. In our present study, we
observed p63 expression in 12.5% of adenoma cases and
24.1% of CRC cases, clearly indicating an upregulation
of p63 in our cohort.

In this study, we did not find any statistically
significant correlation of p63 expression with gender,
tumor size, or tumor location. Similar observations
were made by a group of scientists from China."”” In
contrast, we found a statistically significant correlation
of p63 expression with variables of poor prognosis
such as age, advanced AJCC stages, tumor type, lymph
node metastasis, lymphovascular invasion, and distant
metastasis. There is a lack of data on the comparison
of our CRC findings. Moreover, none of the previous
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studies showed a distinct cytoplasmic expression of
p63 in CRC cases. However, few studies are available
in the English literature that have analyzed the
clinicopathological correlation of p63 expression in
CRC. A research study by Guo et al'? on p63 expression
in CRC did not find any significant correlation between
pathological tumor stages and vascular invasion. In
contrast, Bahnassy et al’® have reported a significant
correlation between tumor stage, lymphovascular
invasion, and tumor recurrence. However, due to the
distinct cytoplasmic expression of p63 in our cases, we
could not compare our findings against this type of
clinicopathological correlation in CRC cases in other
recent and past literature. Nevertheless, a similar kind
of observation between clinicopathological findings
and cytoplasmic p63 expression has been observed
by several scientists in the adenocarcinoma of the
lung and prostate gland.*"*>* Several reports have
also mentioned a positive correlation between p63
expression and the grading of other neoplasms such
as head and neck squamous cell carcinoma, lung, and
breast carcinomas.?**** Our findings of significant
correlation between cytoplasmic p63 expression and
clinicopathological parameters in CRC cases are in
accordance with these studies and prove that cytoplasmic
p63 expression can be considered a marker of tumor
proliferation and differentiation in the CRC.
Astatisticallysignificantobservationwasnotedamong
the cytoplasmic p63 expression, high Ki67 indexing,
and K-ras expression. These observations provide
major evidence supporting the role of cytoplasmic p63
expression with that of tumor proliferation and poor
patient outcomes. This emphasizes the shift from tumor
suppressor gene proteins, leading to various cellular
events and alterations in function, to oncogenes.'”'®
Similar findings were observed in previously published
reports showing the prognostic value of Ki67 in laryngeal
squamous cell carcinoma.” Ki67 immunostaining and
K-ras mutations in CRC have been reported to play an
important role in detecting the biological aggressiveness
of CRC.** Moreover, a large study of Kirsten Ras
mutations from 13 different countries by the Colorectal
Cancer Collaborative Group Study (RASCAL Study)
indicated that the presence of K-ras mutation is
associated with poor patient outcomes. Lan et al*
reported the role of PI3K/PTEN/AKT and RAS/RAF/
MAPK pathways in the metastasis and recurrence of
CRC. Similarly, Shen et al’” observed the role of RAS/
RAF/MAPK signaling pathway in the progression of
gastric cancer and it is activated by an oncogene cyclin
D1 and they concluded that it is associated with poor
patient outcome. Although, none of them found any role
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of p63 in the activation of RAS/RAF/MAPK pathway.
However, our findings in univariate and multivariate
analysis support the idea of cytoplasmic shuffling of
p63 is associated with worse patient survival and high
cytoplasmic p63 expression acts as an independent risk
factor in the progression of CRC. Similar findings of
cytoplasmic p63 expression being an independent risk
factor have been reported in lung and prostate cancers
in previous studies.”"**

Study limitations. This study has a few limitations,
First, the sample was restricted to a single tertiary
care government institution, which might limit the
extension of results to the general population in the
Madinah region. Second, include relatively low number
of cases. Third, lack of a standardised scoring system or
uniformly accepted threshold for cytoplasmic positivity
due to high variability for P63 protein expression
reported by different authors. Lastly, the heterogeneous
staining patterns of P63 due to using TMA technique.

In conclusion, we studied the expression of p63 in
a large cohort of CRC cases and found its expression
to correlate with poor prognostic parameters. Only a
few studies have been published in the recent medical
literature and our study is the first to report cytoplasmic
localization of p63 in CRC cases, in contrast to previously
reported nuclear localization. This observation suggests
that the localization shift from nucleus to cytoplasm
may be an important mechanism for the oncogenic
effect of p63 in the CRC. Further studies to investigate
the mechanism and significance of this localization shift
of p63 are strongly recommended.
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