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ABSTRACT

Objective: To assess the immune expressions of cytoplasmic and nuclear protein63 (p63) proteins in metaplastic triple-negative breast cancer 
(TNBC) patients with basal-like and non-basal-like types based on age.

Methods: Forty samples of breast cancer patients diagnosed with TNBC were examined immune histochemical based on the immune expressions of 
cytoplasmic and nuclear p63 with basal-like (CK 5/6, positive) and non-basal-like (CK 5/6 negative) types. The histoscore values were categorized 
into Score 1 (<20%, negative), Score 2 (>20% - 50%, weak positive), Score 3 (>50% - 80%, moderate positive), and Score 4 (>80 %, strong positive) 
also analyzed by one-way analysis variance, probability (p<0.05), and correlation (p<0.01).

Results: Forty subjects with breast cancer showed 23 of basal-like (57.5%) and 17 of non-basal-like (42.5%) types. The cytoplasmic p63 had a low 
histoscores in the group of < 40–49 years old (55%), the moderate group of 40–55 years old (27.5%), and the high group of fewer than 50–60 years 
old (17.5%). The nuclear p63 was low in all age groups (p<0.05). It was the significant difference between basal-like and non-basal-like types (p<0.01) 
and strongest correlation (1.00). The immunoexpression of cytoplasmic p63 of basal-like cell type had an intensity of 88.2%, while nuclear p63 
possessed 11.8% (p<0.05).

Conclusion: The frequency of cytoplasm p63 in all age groups of metaplastic breast cancer of basal-like type was more dominant than the nuclear 
p63. Otherwise, in the non-basal-like type, the cytoplasmic p63 protein was lower than the of nuclear p63 protein.
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INTRODUCTION

Breast cancer is generally considered as the most commonly found cancer 
in women, reaching a million more worldwide [1]. The number of breast 
cancer patients in a year is estimated to be about 400,000 patients [2]. 
Risk factors for breast cancer are mostly associated with hormonal and 
genetic factors also smoking [3]. The most common breast cancer is 
triple-negative breast cancer (TNBC) that demonstrate the absence of 
estrogen receptor and progesterone receptor and no overexpression of 
human epidermal growth factor receptor 2 (HER2) [4].

Breast cancer, moreover, is treated based on the biological characteristics 
of tumor used for its prognosis. To detect breast cancer early, 
biomarkers, as the development of molecular concepts, are used with 
both immunohistochemical method and biomarker proteins [4]. The 
concept of biomarkers is related to the immunoexpression of oncogenic 
proteins with receptors of specific markers. One of the markers being 
developed is protein 63 (p63) as a transformation-related p63, a 
protein in humans encoded by tumor p63 (TP63) genes [5].

TP63, the family of p53, is a suppressor tumor gene together with 
p73, having the same structure [6]. P63 gene expression in squamous 
cell carcinoma shows that the p63 gene acts as the oncogene and 
cannot be used to predict malignant transformation of the sinonasal 
papilloma [7]. TP63 is a nuclear marker of the myoepithelial cells, and 
the antibody to p63 is frequently used to diagnose cancer, especially in 
metaplastic breast cancer. The calponin, CD10, and p63 are the basal 

cell markers of myoepithelial cells protein used to detect the early 
breast tumor [8] also T47D and MCF-7 cells as a marker for detecting 
the breast cancer [9].

Furthermore, p63 protein has a sensitivity of 86.7% and a specificity 
of 99.4% in diagnosing metaplastic carcinoma. Thus, p63 protein 
is possible to be used to diagnose breast tumors, specifically for 
metaplastic carcinoma [8]. Immunohistochemistry is one of the 
methods used to detect p63 protein in breast cancer with a strong 
sensitivity to basal-like type [10].

In addition, p63, a p53 homolog protein is a good selective nuclear 
marker of myoepithelial cells in breast cancer [11]. TNBC is molecularly 
closed to basal-like molecular phenotypes [12].

However, expression of cytoplasmic and nuclear p63 markers of the 
basal-like type still has not been found in metaplastic carcinoma. 
Research on the sensitivity degree of cytoplasmic and nuclear p63 
marker specifically of basal-like and non-basal-like types was not yet 
reported. In this research, focuses the accuracy applied to basal-like 
and non-basal-like types of cytoplasmic and nuclear p63 based on 
ages. It could be helping to detect early breast cancer is precisely and 
accurately to prevent the breast cancer spreads in human. Therefore, 
this research aimed to assess the immunoexpression of cytoplasmic 
and nuclear p63 proteins in metaplastic triplet-negative breast cancer 
patients with basal-like and non-basal-like types based on age.
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METHODS

Materials
This research has approved with the ethical clearance No.103/KOMET/
FK-USU/2015 issued by Faculty of Medicine, University of Sumatera 
Utara, Medan Indonesia. Research subjects were 40 metaplastic breast 
cancer patients with TNBC carcinoma hospitalized in Hospital Dr. Hasan 
Sadikin, Bandung Indonesia. Those patients, then, were diagnosed with 
immunohistochemical techniques to determine the immunoexpression 
of cytoplasmic and nuclear p63 with basal-like and non-basal-like types.

Immunohistochemical assay
The immunoexpression of cytoplasmic and nuclear p63 was identified 
by immunohistochemistry assay using kits ®Biocare Medical, Pacheco, 
CA, USA. In the first stage, 40 tissue samples taken from those breast 
cancer patients with TNBC were prepared in paraffin preparations. 
Each of those tissue samples sized 4 µm was cut from each patient 
with a microtome blade, and then put into a preparation attached to 
an object glass, and heated on a hot plate temperature of 56–60°C for 
10 min. Second, those tissue samples were incubated for 24 h at 37°C. 
Third, deparaffinization was performed by dipping them sequentially 
in xylol 3 times, each of which was for about 5 min. Fourth, rehydration 
was conducted by dipping them in 100% ethanol 3 times, each of which 
was for about 5 min. Fifth, they were immersed in 0.3% hydrogen 
peroxide in methanol for 15 min. Sixth, they were inserted into 90%, 
80%, and 70% alcohols, respectively, for 5 min, and then washed in 
running water for 5 min [13].

Next, immunohistochemical examination was started with a chamber/
microwave process using a retrieval antigen solution (Biocare Medical, 
Pacheco, CA, USA) for 35 min at 92°C, then washed with distilled 
water for 5 min, and dried [5]. Afterward, the preparations were 
encircled with Pap-pen around the tissue piece to be examined and 
then washed with phosphate buffer saline (PBS) for 5 min. In the next 
step, a block with a sniper blocking solution and 10 min incubation was 
performed. The subsequent process of basal-like determination was 
carried out by adding 100 μl of CK 5/6 solution on each preparation 
with a positive (basal-like absorbing the dye solution) and negative 
(non-basal-like absorbing no dye solution) [14].

After that, the determination of p63 immunoexpression was performed 
using the working principle of Zheng et al.[15]. On each preparation, 
100 μl of p63 protein was dripped evenly, incubated for 1 h, and then 
washed with PBS with a pH of 7.2–7.4 twice for 5 min. Next, those were 
labeled with secondary antibody, then incubated for 10–20 min, and 
washed again with PBS with a pH of 7.2–7.4 twice for 5 min. Afterward, 
those were dripped with 100 μl of Starr Tracks Universal HRP Detection, 
then incubated for 10–20 min, and washed with PBS with a pH of 7.2–
7.4 twice for 5 min.

In the final stage, they were dripped with 100 µl of DAB solution for 
5 min and washed in running water for 5 min. Next, the counterstaining 
process was conducted using Mayer Hematoxylin staining for 2 min and 
then washed with 5 min running water. Afterward, they were dipped 
in lithium carbonate and washed with running water. Dehydration 
process, then, was performed by immersing them into alcohol 70%, 
80%, and 90%, respectively, for 5 min. After that they were dipped in 
ethanol for 5 min, then inserted in xylol, and washed for 5 min. Each of 
samples than was covered with a glass cover glued with entraining [16].

Immunohistochemical assessment
Results of the histoscore reading on each slide preparation were 
interpreted by assessing the percentage of stained cell distribution 
(at the nucleus or cytoplasm) multiplied by the intensity values   
(positive and negative) [17]. The analysis of the immunohistochemical 
assessment results on p63 immunoexpression as follows: (Total 
score=16); (Histoscore = Distribution × Intensity); and (Average = 1–16). 
Histoscore calculation formula based on distribution and intensity 
used was categorized into Score 1 indicated to be negative (<20%), 
Score 2 indicated to be positive weak (>20–50%), Score 3 indicated to 

be moderate positive (>50–80%), and Score 4 indicated to be strongly 
positive (>80%).

Statistical analysis
The immunoexpressions of cytoplasmic and nuclear p63 in those 
metaplastic breast cancer patients with basal-like and non-basal-like 
types were analyzed by one-way analysis variance with a probability 
value of p<0.05 and a correlation value of p<0.01.

RESULTS AND DISCUSSION

Statistical analyses
The research subjects consisted of five people aged <40 years old, 11 
people aged 40–49 years old, 13 people aged 50–59 years old, and 11 
people aged >60 years old. The results of the examination on the 40 
research subjects indicated that 23 subjects had basal-like cells (57.5%) 
with positive CK5/6, and 17 subjects had non-basal-like cells (42.5%) 
with negative CK 5/6. Based on results of the correlation analysis using 
Kappa value, there was a significant difference between basal-like and 
non-basal-like (p<0.01) with a very strong correlation (1.00). Whereas 
based on results of the Mann–Whitney’s analysis, furthermore, there 
was a significant difference in the immunoexpression of cytoplasmic p63 
between the basal-like and the non-basal-like types (p<0.05). Meanwhile, 
there was no significant difference in the immunoexpression of nuclear 
p63 between the basal-like and the non-basal-like types (p>0.05). In 
general, the results also indicated that there was a significant difference 
between cytoplasmic p63 and nuclear p63 (p<0.05).

Distribution of samples
Table 1 summarizes that the distribution of cytoplasmic p63 
immunoexpression in those 40 subjects was generally weak in the group 
of 40–49 years. Meanwhile, in the group of 50–60 years, the distribution 
of cytoplasmic p63 immunoexpression was high. Therefore, it can be 
said that the distribution of cytoplasmic p63 immunoexpression may 
be affected by age, especially in breast carcinoma with basal-like type. 
Unlike the results of this research, the p63 was used as the myoepithelial 
marker to diagnose metaplastic carcinoma with a sensitivity of 65%, 
a specificity of 96%, a positive predictive value of 96%, a negative 
predictive value of 66 %, and an accuracy of 78% [18].

The discrepancy of these findings can be assumed that age is a 
determinant factor of p63 immunoexpression in breast cancer with 
both basal-like and non-basal-like types. The weak frequency of p63 
immunoexpression was found in the group of breast cancer with 
basal-like type aged 40–49 years. Meanwhile, the high frequency of 
p63 immunoexpression was found in the group of breast cancer with 
basal-like type aged 50–60 years old. The basal-like and TNBC were 
associated [19]. In addition, the expression of p63 protein derived from 
basal epithelial cells is strongly influenced by the intensity of tumor 
cell development such as cell nutrition factor [20], chemotherapy, 
regulation, and p63 protein synthesis [21] both in nucleus and 
cytoplasm [22].

Frequency histoscore of breast cancer types
In the basal-like type, a cytoplasmic p63 protein was more dominant 
than nuclear p63 protein. However, in the non-basal-like type, a 
cytoplasmic p63 protein was lower than nuclear p63 protein (Fig. 1). 
The p63 protein is a marker of squamous cell carcinoma at subcellular 
normal cells or hyperplastic ones appearing significantly in the epithelial 
cells and contributing to the increased invasion and aggressiveness of 
the tumor [22]. Specifically, the results of this research indicated that 
the sensitivity and specificity of cytoplasmic p63 protein in metaplastic 
breast cancer with basal-like type was 88.2%, while the sensitivity and 
specificity of nuclear p63 protein was 11.8%. Unlike this research, the 
sensitivity and specificity of p63 as a diagnostic marker in metaplastic 
carcinoma reached 86.7% and 99.4% [23]. In addition, p63 can also be 
considered as a specific marker in metaplastic carcinoma. In cases of 
TNBC breast cancer, breast tumor can specifically identify with basal-
like type markers due to the intensity of expressions derived from the 
basal-like growth factor receptor 2 (HER2) of tumor cells [24].
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Immunohistochemical analyses
Pregnancy is often associated with breast cancer, generating 
mortality risk that conducting prognosis is one of the efforts 
to assess the development of breast cancer [25,26]. One of the 
techniques used to conduct the prognosis is using a marker to detect 
immunohistochemically. Marker not only has certain characteristic 
properties but also has predictive character toward the sensitivity and 
specificity of breast tumors with specific types [27]. TP63, on the other 
hand, is a nuclear marker of myoepithelial cells frequently expressed on 
basal epithelial cells of tumors. Thus, p63 antibodies can specifically be 
used as markers to detect the presence of carcinoma, including breast 
cancer [28].

The immunoexpressions of cytoplasmic and nuclear p63 with basal-
like and non-basal-like types were detected by immunohistochemical 
techniques (Fig. 2). In the basal-like cell type, the immunoexpression 
of cytoplasmic p63 had an intensity of 88.2%, while nuclear p63 had 
an intensity of 11.8%. On the other hand, in the non-basal-like type, 
there was no intensity of both cytoplasmic and nuclear p63 identified. 
The cytoplasmic p63 protein is always associated with increased 
cancer mortality characterized by decreased apoptosis and increased 
proliferation activities of cancer cells [29]. Meanwhile, nuclear p63 
protein is associated with oncogenic changes, and it has a lower 
sensitivity as a tumor marker than cytoplasmic p63 protein [30]. It 
means that cytoplasmic p63 protein has better sensitivity as a marker 
of metaplastic breast cancer. As a result, cytoplasmic p63 protein can be 
used as a prognosis for detecting metaplastic breast cancer with basal-
like type.

Fig. 2 represented the immunoexpressions of cytoplasmic and nuclear 
p63 in basal-like and non-basal-like cells using immunohistochemical 
techniques. In the basal-like cell type, the immunoexpression of 
cytoplasmic p63 had an intensity of 88.2%, while nuclear p63 had 
an intensity of 11.8%. On the other hand, in the non-basal-like type, 
there was no intensity of both cytoplasmic and nuclear p63 identified. 
In other words, Fig. 2 demonstrated that in the basal-like cells, the 
immunoexpression of cytoplasmic p63 (B) was higher than nuclear 
p63 (A). In contrast, in the non-basal-like cells, both of cytoplasmic and 
nuclear p63 were low (C and D).

DISCUSSION

Pregnancy is often associated with breast cancer, generating mortality 
risk [18]. Conducting prognosis is one of the efforts to assess the 
development of breast cancer [19]. One of the techniques used to conduct 
the prognosis is using a marker to detect immunohistochemically [2]. 
Marker not only has certain characteristic properties but also has 
predictive character toward the sensitivity and specificity of breast 
tumors with specific types [20,21]. TP63, on the other hand, is a nuclear 
marker of myoepithelial cells frequently expressed on basal epithelial 
cells of tumors. Thus, p63 antibodies can specifically be used as markers 
to detect the presence of carcinoma, including breast cancer.

Table 1, moreover, summarized that the distribution of cytoplasmic p63 
immunoexpression in those 40 subjects was generally weak in the group 
of 40–49 years. Meanwhile, in the group of 50–60 years, the distribution 
of cytoplasmic p63 immunoexpression was high. Therefore, it can be 

said that the distribution of cytoplasmic p63 immunoexpression may 
be affected by age, especially in breast carcinoma with basal-like type. 
Unlike the results of this research, the p63 was used as the myoepithelial 
marker to diagnose metaplastic carcinoma with a sensitivity of 65%, 
a specificity of 96%, a positive predictive value of 96%, a negative 
predictive value of 66 %, and an accuracy of 78% [22].

Table 1: Distribution of immunoexpressions of cytoplasmic and nuclear p63 in metaplastic breast cancer

Histo score Frequency (n) Cytoc-Nuc Percentage (%) Cytoc-Nuc Age (year) Cytoc-Nuc Type (n)

BL-NBL

Cytoc Nuc
Low (≤5) (22) – (40) (55) – (100) (<40–49) – (<40–>60) (15) – (7) (23) – (17)
Moderate (≥6–10) (11) – (0) (27,5) – (0) (40–55) – (0) (6) – (5) 0
High (≥11–16) (7) – (0) (17,5) – (0) (50–60) – (0) (5) – (2) 0
Total (40) – (40) (100) – (100) (<40–>60) – (<40–>60) (26) – (14) (23) – (17)
BL: Basal-like, NBL: Non-basal-like, Cytoc: Cytoplasmic, Nuc: Nuclear 

Fig. 1: The immunoexpression frequency of cytoplasmic and 
nuclear p63 in metaplastic breast cancer types of basal-like, n=40 

(blue bar) and non-basal-like, n=40 (red bar), where, bar (the 
average of histoscores) and error bar (the average of standard 

deviation values)

Fig. 2: The immunoexpression of p63 protein in metaplastic 
breast cancer patients with basal-like and non-basal-like 

types. (a) Nuclear P63, (b) cytoplasmic p63 with basal-like 
type, (c) nuclear P63, (d) cytoplasmic p63 with non-basal-like 

types. Those images were observed with a light microscope 
at a magnification of 400× (bar scale 30 µm). Arrows showed 

cytoplasmic and nuclear p63 markers

dc

ba
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The discrepancy of these findings can be assumed that age is a 
determinant factor of p63 immunoexpression in breast cancer with 
both basal-like and non-basal-like types. The weak frequency of p63 
immunoexpression was found in the group of breast cancer with 
basal-like type aged 40–49 years. Meanwhile, the high frequency of 
p63 immunoexpression was found in the group of breast cancer with 
basal-like type aged 50–60 years old. The basal-like and TNBC were 
associated [23]. In addition, the expression of p63 protein derived from 
basal epithelial cells is strongly influenced by the intensity of tumor 
cell development such as cell nutrition factor [24], chemotherapy, 
regulation, and p63 protein synthesis [25] both in nucleus and 
cytoplasm [26].

Furthermore, Fig. 1 illustrated that in the basal-like type, a 
cytoplasmic p63 protein was more dominant than nuclear p63 
protein. However, in the non-basal-like type, a cytoplasmic p63 
protein was lower than nuclear p63 protein. The p63 protein is a 
marker of squamous cell carcinoma at subcellular normal cells or 
hyperplastic ones appearing significantly in the epithelial cells 
and contributing to the increased invasion and aggressiveness of 
the tumor [26]. Specifically, the results of this research indicated 
that the sensitivity and specificity of cytoplasmic p63 protein in 
metaplastic breast cancer with basal-like type was 88.2%, while the 
sensitivity and specificity of nuclear p63 protein was 11.8%. Unlike 
this research, the sensitivity and specificity of p63 as a diagnostic 
marker in metaplastic carcinoma reached 86.7% and 99.4% [27]. 
In addition, p63 can also be considered as a specific marker in 
metaplastic carcinoma [20]. In cases of TNBC breast cancer, breast 
tumor can specifically identify with basal-like type markers due 
to the intensity of expressions derived from the basal-like growth 
factor receptor 2 (HER2) of tumor cells [28].

Besides, Fig. 1 and Fig. 2 demonstrated that cytoplasmic p63 protein 
was more dominant than nuclear p63 protein. The cytoplasmic 
p63 protein is always associated with increased cancer mortality 
characterized by decreased apoptosis and increased proliferation 
activities of cancer cells [29]. Meanwhile, nuclear p63 protein is 
associated with oncogenic changes, and it has a lower sensitivity 
as a tumor marker than cytoplasmic p63 protein [30]. It means 
that cytoplasmic p63 protein has better sensitivity as a marker of 
metaplastic breast cancer. As a result, cytoplasmic p63 protein can 
be used as a prognosis for detecting metaplastic breast cancer with 
basal-like type.

CONCLUSION

Finally, it can be concluded that the frequency and distribution 
of cytoplasm p63 in all age groups of metaplastic breast cancer 
patients with the basal-like type was more dominant than the 
frequency and distribution of nuclear p63. However, in the non-
basal-like type, a cytoplasmic p63 protein was lower than nuclear 
p63 protein.
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