
INTERNATIONAL JOURNAL OF ONCOLOGY  39:  1391-1399,  2011

Abstract. This study examined immunohistochemical 
expression of ΔNp63, a keratinocyte stem cell marker, in oral 
leukoplakia (OL) and oral squamous cell carcinoma (OSCC) and 
then to elucidate usefulness of ΔNp63 as a marker for diagnosis 
and prognosis. One-hundred and twelve cases of OL and 81 cases 
of OSCC were analyzed by immunohistochemical staining for 
ΔNp63, Ki-67, and cytokeratin 14. These labeling indices (LIs) 
were calculated, and the association of these LIs with clinico-
pathologic characteristics in the OL and OSCC was evaluated. 
In the OL, these LIs increased significantly according to the 
severity of epithelial dysplasia (p<0.0001). ΔNp63-LI in the OL 
with malignant transformation was significantly higher than that 
in the OL without (49.3 vs. 34.2%; p<0.01). In the OSCC, the LIs 
increased significantly in association with the histologic grade 
(p<0.0001). A significant difference between the high and low 
ΔNp63-LI groups was found in the incidence of cervical lymph 
node and distant metastasis (p<0.05). The prognosis of the high 
ΔNp63-LI (mean value >73.8%) group is poorer than that of 
the low ΔNp63-LI (mean value ≤73.8%) group (p<0.05). These 
results suggested that increased ΔNp63 expression is involved 
in malignant transformation in epithelial dysplasia and poor 
prognosis in OSCC.

Introduction

p63 gene is a homolog of p53, it is located on chromosome 
3q27-29 and encodes multiple isotypes with divergent abilities in 
a variety of organs (1-4). p63 has two different promoter domains 
that generate two protein isoforms, TAp63 and ΔNp63; each 
isoform yields three isotypes (α, β, γ) generated by alternative 
splicing of the p63 COOH terminus; and TAp63 includes an 
NH2-terminal transactivation domain, which is absent in ΔNp63 
(1-4,6,7). TAp63 transactivates p53 target genes to induce apop-
tosis by inhibiting cell proliferation in response to exposure of 
cells to DNA-damaging agents such as ultraviolet irradiation. 
In contrast, ΔNp63 exerts dominant-negative activities against 
TAp63 and p53, and ΔNp63 is thus considered as an oncoprotein 
(1,5-14).

Recent studies have shown that p63 is essential for cranio-
facial development during morphogenesis, because p63-/- mice 
represented craniofacial abnormalities including hypoplasia 
of jaws and defects of the teeth, hair follicles, lachrymal 
glands, and salivary glands (1,15). Furthermore, p63-/- mice 
showed lack of squamous stratification in the epidermis and 
oral epithelium, suggesting that p63 plays critical roles in the 
epithelial development. Pellegrini et al also demonstrated that 
p63 was expressed in keratinocyte stem cells and involved in 
the proliferation and maintenance of this cell population (16). 
Thus, p63 has been characterized as a marker of keratinocyte 
stem cells.

In the tumorigenesis as well as morphogenesis, the existence 
of a stem-like cell population with a self-renewal potential, 
capacity of development into multiple lineages, extensive 
proliferation activity, and high migration capability in the 
tumor tissue was revealed. This cell population has been termed 
cancer stem cells (CSCs) or tumor-initiating cells. CSCs have 
been considered to be generated from normal stem cells, so 
that most of them have been isolated from tumor cells based 
on the expression of markers that characterize the stem cells 
of the original normal tissues (17,18). Moreover, it has been 
suggested that CSCs generate heterogeneity of the tumor tissue 
and are possibly involved in tumorigenesis (18). Consequently, it 
is important to examine the expression of p63 as a marker of 
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keratinocyte stem cell for revealing the mechanism of tumori-
genesis in oral squamous cell carcinoma (OSCC).

 Oral leukoplakia (OL) is defined as an oral white lesion that 
can not be rubbed off or characterized as any other definable 
lesion, and generally considered to be a most frequent precan-
cerous lesion of OSCC. OL is histopathologically classified into 
hyperplasia (HYP) which shows no cellular atypia and dysplasia 
which is accompanied by cytologic atypia (19). Furthermore, 
leukoplakia displaying epithelial dysplasia is classified as mild 
(MLD), moderate (MOD), or severe (SED). In a previous study, 
Burkhardt demonstrated that OL progressed to OSCC in 5% of 
mild and in 43% of severe dysplasia (20). Schepman et al also 
showed that 12% of OL developed into OSCC (21). Therefore, 
investigating the mechanisms by which OL becomes malignant 
is important for understanding the processes of tumorigenesis 
and the development of OSCC.

Recently, some studies have demonstrated that ΔNp63 is 
expressed more highly in certain tumor tissues (22-28). However, 
little is known about the expression of ΔNp63 in OL and OSCC. 
In the present study, we thus examined the expression of ΔNp63 
in the OL and OSCC immunohistochemically, and then evalu-
ated the association of the positive rates with clinicopathologic 
characteristics of the patients with OL or OSCC. Moreover, this 
study also elucidated whether ΔNp63 was useful as a marker for 
diagnosis and prognosis in OL and OSCC.

Patients and methods

Patients. One-hundred and twelve patients with primary OL 
(mean age, 61.9±13.6 years; range 12-91 years) and 81 patients 
with primary OSCC (mean age 62.6±15.1 years; range 19-88 
years), who were diagnosed at the Department of Oral and 
Maxillofacial Surgery, Kyushu University Hospital, from 
January 2004 to December 2008, were enrolled in this study. Ten 
control cases (normal oral epithelium, NOE) were also evalu-
ated. Following the initial biopsy, all specimens were fixed in 

4% buffered formalin solution and embedded in paraffin blocks. 
Subsequently, the paraffin-embedded specimens were processed 
to 5 µm thick sections, stained with hematoxylin-eosin (HE), and 
examined by three experienced oral pathologists to confirm the 
diagnoses and histologic grade. The degree of epithelial dysplasia 
in the OL and the histologic grade in the OSCC were assessed 
according to the World Health Organization classification 
(29,30). The tumor extent was evaluated according to the TNM 
classification established by the American Joint Committee on 
Cancer and the International Union Against Cancer (UICC) (31). 
The mode of tumor invasion was also determined on the H&E 
stained specimens according to Yamamoto-Kohama's criteria, 
as follows: Grade 1, well-defined borderline; Grade 2, cords, 
less-marked borderline; Grade 3, groups of cells, no distinct 
borderline; Grade 4, diffuse invasion; 4C, cord-like type; 4D, 
widespread type (32). Medical records were reviewed to collect 
the information concerning the clinical characteristics. The detail 
clinical data describing the OL and OSCC patients are presented 
in Tables I and II, respectively.

Table I. The characteristics of patients with OL.

Characteristics 	 Cases (%)

Gender
	 Male	 72 (64.3)
	 Female	 40 (35.7)

Lesion site
	 Gingiva	 48 (42.9)
	 Tongue	 41 (36.6)
	 Palate	 12 (10.7)
	 Buccal mucosa	 10   (8.9)
	 Lip	   1   (0.9)

Degree of epithelial dysplasia
	 Hyperplasia 	 76 (67.9)
	 Mild dysplasia	 22 (19.6)
	 Moderate dysplasia	   8   (7.1)
	 Severe dysplasia 	   6   (5.4)

Table Ⅱ. The characteristics of patients with OSCC.

Characteristics 	 Cases (%)

Gender
	 Μale	 58 (71.6)
	 Female	 23 (28.4)

Primary site
	 Tongue	 42 (51.9)
	 Gingiva	 27 (33.3)
	 Floor of mouth	   9 (11.1)
	 Buccal mucosa	   3   (3.7)

Clinical growth pattern
	 Superfacial type 	   8   (9.9)
	 Exophytic type	 15 (18.5)
	 Endophytic type	 58 (71.6)

Clinical stage 
	 Ⅰ	 15 (18.5)
	 Ⅱ	 28 (34.6)
	 Ⅲ 	 12 (14.8)
	 Ⅳ	 26 (32.1)

Histologic grade
	 Grade 1	 62 (76.5)
	 Grade 2	 14 (17.3)
	 Grade 3	   5   (6.2)

Mode of tumor invasion
(Yamamoto-Kohama's criterion)
	 Grade 1	   2   (2.5)
	 Grade 2	 17 (21.0)
	 Grade 3	 43 (53.1)
	 Grade 4C	 15 (18.5)
	 Grade 4D	   4   (4.9)
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Immunohistochemistry. Immunohistochemical staining 
was performed on 5 µm thick sections sliced serially from 
paraffin-embedded blocks after formalin fixation of the excised 
specimens. The sections were deparaffinized in xylene and 
rehydrated in a graded series of ethanol/water concentrations 
(100, 95, 90, 85 and 75%). For antigen retrieval, the sections were 
immersed in Dako Target Retrieval Solution (Dako Cytomation, 
Denmark) and autoclaved at 120˚C for 5 min. The endogeneous 
peroxide activity was then eliminated with 1% hydrogen peroxide 
for 30 min, and the sections were rinsed twice for 10 min with 
phosphate-buffered saline (PBS) at pH 7.4. Non-specific protein 
binding was blocked by incubation for 1 h with 10% goat serum, 
and then the sections were incubated with each primary antibody 
for 3 h at room temperature. The following antibodies were used: 
anti-human monoclonal ΔNp63 antibody (clone 4A4, Dako 
Cytomation; diluted 1:200), anti-human monoclonal Ki-67 anti-
body (clone MIB-1, Dako Cytomation; diluted 1:100) as a marker 
of cell proliferation activity, and anti-human monoclonal cyto-
keratin (CK) 14 antibody (clone LL002, Chemicon, USA; diluted 
1:300) as a marker of basal cells. The sections were rinsed twice 
for 10 min with PBS and incubated with secondary antibodies 
conjugated with peroxidase-labeled amino acid polymer for 
1 h at room temperature. After rinsing with PBS twice for 10 
min, the immunoreactivity was visualized by immersing the 
sections in 3, 3'-diaminobenzidine and 0.6% hydrogen peroxide 
(DAB substrate kit, Nichirei, Japan). Subsequently, the sections 
were counterstained with Mayer's hematoxylin, dehydrated in 

graded ethanol (75, 85, 90, 95 and 100%), cleared with xylene, 
and finally mounted with permanent mounting medium (Mount-
Quick, Daido Sangyo, Japan). Negative controls were prepared 
by substituting PBS for each primary antibody. To evaluate the 
expression of ΔNp63, Ki-67, and CK14 in the OL and OSCC, 
positively stained cells were counted in at least three randomly 
selected areas at magnifications x200, and then each percentage 
of these positive cells was calculated as a labeling index (LI). 
The LI was computed by dividing the number of the positively 
stained cells by that of the epithelial-derived cells excluding the 
salivary epithelial cells. The patients with OSCC were divided 
into two groups based on mean value of ΔNp63-LI: the low 
ΔNp63-LI group, and the high ΔNp63-LI group.

Statistical analyses. All statistical analyses in the present study 
were performed with JMP software version 8 (SAS Institute, 
Japan). χ2 test, Kruskal-Wallis test, and Mann-Whitney U test 
were used to assess the significant differences between each 
group. Survival rates were calculated and evaluated by the 
Kaplan-Meier method and the log-rank test, respectively. A 
p<0.05 was considered statistically significant.

Results

Expression of ΔNp63 proteins in normal oral epithelium and 
oral leukoplakia. In the NOE and OL, the immunoreactivities 
for ΔNp63, Ki-67, and CK14 were detected in all specimens. 

Figure 1. Immunohistochemical detection of ΔNp63, Ki-67, and CK14 in the NOE and OL. Each section was stained with H&E (a, e, i, and m), anti-ΔNp63 
(b, f, j, and n), anti-Ki-67 (c, g, k, and o), and anti-CK14 (d, h, l, and p) monoclonal antibodies. In the NOE, ΔNp63 is detected in the basal and parabasal layers 
(b). Ki-67 is predominantly detected in the parabasal layer rather than the basal layer (c), and CK14 is also localized in the basal layer (d). In the OL with the 
MLD, ΔNp63 is expressed in the basal and parabasal layer, whereas it is detected almost all layers in the MOD and SED (f, j, and n). The expression patterns 
of Ki-67 and CK14 are also similar to that of ΔNp63 in the OL (g, h, k, l, o, and p). (a-d) NOE; (e-h) MLD; (i-l) MOD; (m-p) SED; scale bars, 100 µm.
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In the NOE and HYP patients, ΔNp63 was localized in the cell 
nuclei of the basal and parabasal layers (Fig. 1b). Ki-67 was found 
more frequently in the cell nuclei of the parabasal layer rather 
than the basal layer, and the expression of CK14 was localized 
in the cytoplasm of the basal layer (Fig. 1c and d). Meanwhile, 
in the OL with epithelial dysplasia, the distributions of ΔNp63, 
Ki-67, and CK14 more widely extended from the basal layer 
toward the outer layer of the oral epithelium (Fig. 1f-h, j-l, and 
n-p). In the MLD, the expression of ΔNp63 was detected in the 
basal and suprabasal layers, while it was expressed in almost all 
layers in the MOD and SED. The expression patterns of Ki-67 
and CK14 in the OL were also similar to that of ΔNp63.

To quantify the expression of ΔNp63, Ki-67, and CK14 in 
the NOE and OL, each LI was calculated. The ΔNp63-LI in the 
OL with epithelial dysplasia was significantly higher than that 
in each of the NOE and HYP (Mann-Whitney U test, †p<0.0001; 
Fig. 2). Furthermore, the ΔNp63-LI was significantly increased 
in the OL in association with the severity of epithelial dysplasia 
(Kruskal-Wallis test, *p<0.0001; Fig. 2). However, significant 
associations of the ΔNp63-LI with clinical findings including 
gender, age, and lesion sites, were not found (data not shown). 
The LIs of Ki-67 and CK14 in the OL were also significantly 
increased with the severity of epithelial dysplasia as well as the 
ΔNp63-LI (Kruskal-Wallis test, *p<0.0001; Fig. 2).

The association of the ΔNp63-LI with the malignant trans-
formation of the OL was further examined. The frequency 
of the malignant transformation into OSCC was 6 (5.4%) of 
112 patients with the OL, and the ΔNp63-LI of the OL with 

Figure 2. Association of the LIs of ΔNp63, Ki-67, and CK14 with the degree of 
epithelial dysplasia in the OL. Each LI of these dysplasia is significantly higher 
in the epithelium, compared with the NOE and HYP (†p<0.0001). Furthermore, 
significant increase of each LI according to the severity of epithelial dysplasia 
is found (*p<0.0001). The bars show the standard deviations of the means. 
Statistical analyses were performed by *Kruskal-Wallis test; and †Mann-
Whitney U test.

Figure 3. Immunohistochemical detection of ΔNp63, Ki-67, and CK14 in the OSCC. Each section was stained with H&E (a, e, and i), anti-ΔNp63 (b, f, and j), 
anti-Ki-67 (c, g, and k), and anti-CK14 (d, h, and l) monoclonal antibodies. In the well differentiated OSCC, the ΔNp63 expression is localized only in the outer 
edge of the cancer nest (b). Meanwhile, in the moderately and poorly differentiated OSCC, it is detected in almost all cancer cells (f and j). The expression 
patterns of Ki-67 and CK14 also resemble that of ΔNp63 (c, d, g, h, k, and l). (a-d) Grade 1 (well differentiated OSCC); (e-h) Grade 2 (moderately differentiated 
OSCC); (i-l) Grade 3 (poorly differentiated OSCC); scale bars, 100 µm.
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malignant transformation was significantly higher than that 
of the OL without malignant transformation (49.3 vs. 34.2%; 
Mann-Whitney U test, p<0.01; Table III).

Expression of ΔNp63 proteins in OSCC. In the OSCC patients, 
ΔNp63, Ki-67, and CK14 were over-expressed, compared with 
the NOE (ΔNp63-LI, 73.8 vs. 30.4%; Ki-67-LI, 31.4 vs. 10.3%; 
CK14-LI, 71.5 vs. 36.8%; Mann-Whitney U test, p<0.0001, 
respectively). The expression patterns of these markers in 
OSCC patients varied according to the histologic grade of 
the carcinoma. Indeed, in the well differentiated OSCC, 
ΔNp63 was detected only in the outer layers of the cancer 
nest, whereas the carcinoma cells with keratinization in the 
center lacked immunoreactivity for ΔNp63 (Fig. 3b). Ki-67 
and CK14 was also localized in the outer layers of the cancer 
nest as well as ΔNp63 (Fig. 3c and d). In the moderately and 
poorly differentiated OSCCs, ΔNp63, Ki-67, and CK14 were 
expressed in almost all of the cancer cells (Fig. 3f-h and j-l). In 
the association of these LIs with the histologic grade, each LI 
of ΔNp63, Ki-67, and CK14 increased significantly in associa-
tion with the histologic grade (p<0.0001, Fig. 4A). Meanwhile, 

each of these LI was not significantly associated with the mode 
of tumor invasion (Fig. 4B).

Association of ΔNp63-LI with clinical characteristics of 
patients with OSCC. The associations of the ΔNp63-LI with the 
clinical characteristics of the patients with OSCC were further 
examined. The prevalence of cervical lymph node or distant 
metastasis in the high ΔNp63-LI (mean value >73.8%) group 
was significantly higher than that in the low ΔNp63-LI ( mean 
value ≤73.8%) group (Table IV). On the contrary, other clinical 
factors including gender, primary site, clinical growth pattern, 
clinical T classification, clinical stage, and local recurrence, did 
not show significant differences between these groups.

Moreover, to examine the correlation between the ΔNp63-LI 
and the prognosis of the patients with OSCC, survival rates 
were calculated by the Kaplan-Meier method. Cause-specific 
cumulative survival curves indicated that patients in the high 
ΔNp63-LI group had a significantly more unfavorable outcome 
than patients in the low ΔNp63-LI group (log-rank test, p<0.05; 
Fig. 5A), and the cumulative survival rates for 5 years in the high 
and low ΔNp63-LI groups were 51.9 and 86.0%, respectively. 

Figure 4. Association of the LIs of ΔNp63, Ki-67, and CK14 with the histo-
pathologic findings (A, histologic grade; B, mode of tumor invasion) in the 
OSCC. (A) Each LI increases significantly in association with the histologic 
grade (p<0.0001). However, no association of each LI with the mode of tumor 
invasion is found as shown in (B). The bars show the standard deviations of the 
means. Statistical analyses were performed by Kruskal-Wallis test. 

Figure 5. Survival curves according to the ΔNp63-LI in the OSCC. (A) No 
significant difference between these groups is found in the overall cumulative 
survival curves (p=0.063). The overall cumulative survival rates for 5 years in 
the high and low ΔNp63-LI groups were 40.0 and 76.1%. In the cause-specific 
survival curves, the prognosis in the high ΔNp63-LI group is poorer than that 
in the low ΔNp63-LI group as shown in (B) (*p<0.05). The cumulative survival 
rates for 5 years in the high and low ΔNp63-LI groups are 51.9 and 86.0%, 
respectively. Statistical analyses were performed by log-rank test.
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Table Ⅳ. Relationship between the ΔNp63-LIs and the clinical characteristics of the patients with OSCC.

		  Cases	 Low ΔNp63-LI	 High ΔNp63-LI	 p-valuea

Cases	 81	 41	 40 

Gender
	 Male	 58	 29	 29	 N.S.
	 Female	 23	 12	 11

Primary site
	 Tongue	 42	 29	 13	 N.S.
	 Gingiva	 27	   9	 18
	 Floor of mouth	   9	   2	   7
	 Buccal mucosa	   3	   1	   2

Clinical growth pattern
	 Superfacial type	   8	   3	   5	 N.S.
	 Exophytic type	 15	   6	   9
	 Endophytic type	 58	 32	 26

Clinical T stage
	 T1	 16	   9	   7	 N.S.
	 T2	 35	 21	 14
	 T3	   8	   4	   4
	 T4	 22	   7	 15

Cervical lymph node metastasis
	 No	 45	 27	 18	 p<0.05
	 Yes	 36	 14	 22

Distant metastasis
	 No	 74	 40 	 34 	 p<0.05
	 Yes	   7	   1	   6

Clinical stage
	 Ⅰ	 15	   9	   6	 N.S.
	 Ⅱ	 28	 18 	 10
	 Ⅲ 	 12	   5 	   7
	 Ⅳ	 26	   9 	 17

Local recurrence
	 No	 69	 37	 32	 N.S.
	 Yes	 12	   4	   8

aStatistical analyses were performed by χ2 test.

Table Ⅲ. Comparison of the ΔNp63-LIs between the OL with and without malignant transformation into OSCC.

		  Cases (%)	 HYP	 MLD	 MOD	 SED	 ΔNp63-LI	

Malignant transformation
	 Yes 	     6   (5.4)	   0	   0	 5	 1	 49.3%a	
	 No	 106 (94.6) 	 76	 22	 3	 5	   34.0% a	

Total 	 112	 76	 22	 8	 6

aStatistical analyses were performed by Mann-Whitney U test; p=0.0035.
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Furthermore, the overall cumulative survival rates in the high 
and low ΔNp63-LI groups were 40.0 and 76.1%, respectively, 
though no significant differences between these groups was 
found (log-rank test, p=0.063; Fig. 5B).

Discussion

In this study, we first demonstrated the different expression 
patterns of ΔNp63, Ki-67 and, CK14 in NOE and OL. In the 
NOE and HYP, proliferating cells positive for Ki-67 were 
localized mainly in the parabasal layer rather than basal layer, 
which was different from the expression pattern of ΔNp63 as 
a maker of keratinocyte stem cells. These different expression 
patterns might be caused by asymmetric cell division in kerati-
nocyte stem cells located in the basal layer. In previous studies, 
keratinocyte stem cells have been shown to be slow-cycling 
in vivo and possess the abilities to self-renew and generate a 
rapidly dividing progenitor cells, so-called transit-amplifying 
(TA) cells, through asymmetric cell division (33-39). After 
several rounds of cell division, all TA cells withdraw perma-
nently from the cell cycle and undergo terminal differentiation. 
Thus, Ki-67+ cells identified in parabasal layer of the NOE 
might be TA cells, whereas ΔNp63+Ki-67- cells in the basal 
layer might be stem cell-rich subpopulation.

In the different degrees of epithelial dysplasia, it was observed 
that the number of ΔNp63+ cells increased in association with 
the severity of epithelial dysplasia. These results are in accor-
dance with those of previous studies (40-42). Koster et al have 
reported that ΔNp63 maintains the phenotype of the basal cells 
by preventing their differentiation (43,44). Thus, in the normal 
oral stratified squamous epithelium, the expression of ΔNp63 
proteins should be down-regulated and rarely detected in upper 
layers of epithelium. However, in the dysplastic epithelium, it is 
considered that dysplastic keratinocytes above the basal layers 
remain expressing ΔNp63 providing an anti-differentiation 
effect and a proliferative capacity, and thus architectural distur-
bance occurred in the epithelium. Recent studies have also 
indicated that ΔNp63 directly binds to a specific DNA sequence 
in the CK14 enhancer and thereby induces the transcription of 
CK14 (45,46). In this study, the expression pattern of ΔNp63 was 
almost consistent with that of CK14 in NOE and OL, suggesting 
that ΔNp63 directly governs the expression of CK14 and regu-
lates differentiation of the basal cells in NOE and dysplastic 
keratinocytes in OL. Furthermore, the ΔNp63-LI in the OL with 
the malignant transformation into the OSCC was higher than 
that in the OL without. Chen et al have reported that subsets of 
moderate and severe dysplasia showing ΔNp63-positive staining 
have undergone malignant transformation into OSCC within 
5 years of follow-up (41). Takeda et al have demonstrated that 
distributional disturbance of ΔNp63-positive cells in epithelial 
dysplasia might play a role in oral tumorigenesis (40). Based 
on these results, it is suggested that ΔNp63 is possibly involved 
in the tumorigenesis of OSCC. Moreover, these results suggest 
that ΔNp63 is a useful marker that is indicative of the degree of 
epithelial dysplasia and predictive of malignant transformation.

In the OSCC, the number of ΔNp63+ cells was remarkably 
increased in comparison with NOE and OL. Furthermore, the 
expression of ΔNp63 showed the same distribution as Ki-67 
and CK14, being observed at the periphery of the cancer nest of 
well differentiated OSCC. These immunohistochemical results 

are consistent with those of previous studies on OSCC and lung 
squamous cell caricinoma (47,48). However, to our knowledge, 
few studies have examined the association of ΔNp63 immuno-
reactivity with the clinicopathogic behaviors of the OSCC. Thus, 
the present study was undertaken to elucidate whether the ΔNp63 
positive rate could be related to the clinicopathologic findings 
of OSCC. Our analyses indicate that the higher the histologic 
grade, the higher the ΔNp63 positive rates were. Lo Muzio et al 
also demonstrated positive correlations between the histologic 
grade and ΔNp63 positive rate in head and neck carcinoma (49). 
Moreover, other studies found significant association between 
the ΔNp63 positive rate and the degree of differentiation in 
nasopharyngeal carcinoma, lung carcinoma, and epidermal 
carcinoma (23,24,50,51). These results suggested that ΔNp63 
was closely associated with the cell maturation of cancer cells as 
well as normal stratified squamous epithelium and the positive 
staining might reflect the immaturity of the cancer cell lineage.

In the association of the ΔNp63-LI with the clinical char-
acteristics in the OSCC, significant differences between the 
high and low ΔNp63-LI groups also showed in the frequencies 
of cervical lymph node and distant metastasis. In OSCC, it has 
been widely accepted that the incidence of cervical lymph node 
metastasis is closely associated with mode of tumor invasion in 
the tumor-host borderline based on Yamamoto-Kohama's 
criterion (32). Our results also indicated significant association 
of the frequency of cervical lymph node metastasis with mode 
of tumor invasion (data not shown). However, no significant 
association of the ΔNp63-LI with mode of tumor invasion was 
shown in this study. These results suggested that ΔNp63-LI, 
independently of mode of tumor invasion, was useful to predict 
cervical lymph node metastasis.

In the cause-specific survival analysis by the Kaplan-Meier 
method, the patients in the high ΔNp63-LI group had unfavor-
able outcomes. Several studies on the assessment of correlation 
between the positive rate of p63 and patient prognosis in head 
and neck carcinoma have been reported (25,49,52-55). Lo 
Muzio et al and Moergel et al also have found that the high 
expression of p63 is significantly associated with the poor 
prognosis (49,52). In contrast, some reports have shown that 
reduced p63 expression associates with poor prognosis in the 
head and neck carcinoma (53-55). Such discrepancies might 
be due to the monoclonal A4A antibody used in immuno-
histochemical analyses. Foschini et al have been suggested 
that A4A antibody recognizes all of p63 isoforms (TAp63, 
ΔNp63) that may have different functions (56). Therefore, this 
antibody was not able to discriminate between the different 
isoforms. In the present study, the monoclonal A4A antibody 
made by Dako Cytomation, which is considered to recognize 
ΔNp63 isoforms, was used. According to the manufacturer's 
specification, this antibody was raised against amino acids 
1-205 mapping at the N-terminal portion of ΔNp63. Several 
studies using the monoclonal A4A antibody made by this 
company showed similar findings to our results, meanwhile 
previous studies using other antibodies had opposite find-
ings and outcomes (25,49,52). Foschini et al also analyzed 
the expression of TAp63 in the excised OSCC specimens by 
reverse transcription-polymerase chain reaction and nested 
polymerase chain reaction, and found that the patients with 
TAp63 expression have favorable outcomes (56). Therefore, 
as indicated in this study, it is suggested that high expression 
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of ΔNp63 which had dominant negative activity for TAp63 
associates with poor prognosis in the OSCC.

However, recent in vitro studies have shown that the reduced 
expression of ΔNp63 upregulates several genes including 
N-cadherin and Wnt-5A characterized as promoting tumor 
invasion and metastasis (57,58). Barbieri et al also have been 
found that loss of ΔNp63 induces to decrease the expression of 
Wnt-4, and Taki et al reported that down-regulation of Wnt-4 
and up-regulation of Wnt-5A expression are associated with 
epithelial-mesenchymal transition (EMT) involved in invasion 
and metastasis of cancer cells (57,59). Therefore, the reduced 
ΔNp63 expression in the cancer cells may lead to acquirement 
of EMT and promote tumor invasion and metastasis. However, 
we know no apparent reason for the discrepancy between our 
results and those of in vitro studies. Therefore, in order to clarify 
a role of ΔNp63 in the OSCC, further studies in vivo and in vitro 
might be expected.
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