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Abstract

The study focused on the differentiation of parenchymal tumor cells in pleomorphic adenomas. According to our
previous published data, Wntl is involved in squamous differentiation of basaloid cells in solid nests and small
cuboidal cells in duct-like structures during cell differentiation in pleomorphic adenoma. Furthermore, HSP27
sometimes act as a molecular chaperone in neoplastic cells. Thus, immunohistochemistry was performed using
Wntl and HSP27. A total of 30 cases of pleomorphic adenoma were re-evaluated histologically and categorized
based on WHO classification. The mean age of the patients is 51.5 years consisting of 13 males and 17 females.
Fourteen tumors were located in the palate, 5 in the parotid gland, 4 in the mandibular gland, 3 in the upper lip,
3 in the buccal mucosa and 1 in other region. Wntl and HSP27 expressions were observed under a light micro-
scope. Wntl was detected in almost all tumor cells. The basaloid cells with squamous metaplasia and small cuboi-
dal cells forming duct-like structures were strongly positive to Wntl. The immunofluorescent staining pattern of
Wntl and HSP27 was consistent with previous results. The results suggest that Wnt1 and HSP27 are involved in
tumor cell differentiation of basaloid cells in solid nests and small cuboidal cells in duct-like structures. Moreover,
HSP27 is highly involved in cell differentiation such as the formation of squamous metaplasia in solid tumor
nests. Since HSP27 expression was similar to Wntl, it can be inferred that HSP27 works as possible molecular
chaperone in Wnt1 signaling,

Introduction metaplasia via the non b-catenin pathway. Furthermore, we also
mentioned that Wntl is greatly involved in the differentiation of

Pleomorphic adenoma (PA) is the most frequently occurring be- various tissues in PA [5].

nign epithelial tumor of the salivary gland [1]. It has a wide spec-
trum of histopathological features even within the same tumor
depending on the location |2, 3].

HSP27 is a protein that belongs to the small family of heat shock
proteins. Although it is generally present in the cytoplasm, the
expression shifts to the nucleus in response to stress [6]. It works

Whntl is known to be involved in cell differentiation and prolifera- as molecular chaperone to other proteins during repair.

tion [4]. We showed that Wntl is involved in cell differentiation

in 2 ways: proliferation of duct-like structures via the b-catenin Hence, we hypothesized the possibility of HSP27 functioning as

pathway and differentiation of basaloid cells with squamous a molecular chaperone during cell differentiation. Immunohisto-

chemistry was performed in sections of PA and the results were
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observed under the light microscope.

Materials and Methods

Samples were obtained from the Department of Oral Pathology,
School of Dentistry, Aichi Gakuin University. Histopathological
re-evaluation of the files diagnosed as PA was done and 30 cases
of PA with typical morphology based on WHO classification
were utilized (Table 1). Briefly, the specimens were fixed in 4%
neutral buffered formalin solution, embedded in paraffin blocks,
serially sectioned into 4 micron thickness, dehydrated in series of
alcohol, stained with HE and re-examined under the light micro-
scope.

Fluorescence immunohistochemistry (FIHC) using rabbit poly-
clonal Wntl antibody (anti-Wntl, Abcam, Cambridge, UK;
1/100) and mouse monoclonal HSP27 antibody (anti-HSP27,
Abcam, Cambridge, UK; 1/100) were cartied out. After depat-
affinization, specimens were pre-treated in citrate buffer (citric
acid buffer, pH 6.0, Mitsubishi Chemical Medience, Tokyo, Japan)
placed in microwave for 1 min. Serum-free protein (Dako, Japan
Co., Ltd, Tokyo, Japan) was used for blocking at room tempera-
ture for 30 min. The primary antibodies (rabbit polyclonal Wntl
and mouse monoclonal HSP27 antibodies) were each diluted with
CanGetSignal (Toyobo, Osaka, Japan) in 100-fold and incubated
for 16 hours at 4°C. For secondary antibodies, donkey anti-rabbit
IeG H&L (Alexa Fluor 594; Abcam, Cambridge, UK; 1/200) and
donkey anti-mouse IgG H&L (Alexa Fluor 488, Abcam, Cam-
bridge, UK, 1/200) wete each diluted in CanGetSignal (Toyobo,
Osaka, Japan) in 200-fold and allowed to react at room tempera-
ture for 1 hr. Nuclear stain was revealed using 1mg/ml DAPI in-
cubated for 3 min. Then after, specimens were washed with TBS
and mounted using Fluorescent Mounting Medium (Dako Japan
Co., Ltd., Tokyo, Japan).
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The study was approved by the Ethics Committee of Aichi-
Gakuin University, School of Dentistry under the title ‘Basic,
Clinical and Pathological Research in the Elucidation of Patho-
genesis and Development of Diagnostic Method of Salivary
Gland Tumors’ (Number 284).

Results

Although Wntl was expressed by many tumor cells, strong posi-
tive expression was primarily seen in solid tumor nests. Moreover,
increased expression was observed in areas were cells differenti-
ated into squamous epithelial-like cells (Figure 1-a,b). Wntl was
localized in small cuboidal cells in the outer lumen forming duct-
like structures. The expression seemed to decrease in polygonal
cells (Figure 2-a). Wntl was strongly expressed by basaloid cells
showing squamous metaplasia however the expression decreased
in squamous-like cells (Figure 3-a).

HSP27 was expressed by many tumor cells and the positive re-
action was observed strongly in solid tumor nests (Figure 1-c,
d). Tumor cells that form duct-like structures expressed intense
HSP27 in the cytoplasm of tumor cells outside the lumen. Posi-
tive nuclear reactions were also noted (Figure 2-b). Positive reac-
tion was observed in the cytoplasm of many squamous-like tu-
mor cells inside the solid nests. Those tumor cells also showed
partial positive reaction in the nucleus. In particular, intense ex-
pression was observed in basaloid cells during their transition into
keratinocytes (Figure 3-b).

The expressions of Wntl and HSP27 tend to be similar and this
was evident in the superimposition of the localization of Wntl
and HSP27 as shown by double immunofluorescence staining

(Figures 2-c, d, 3-c, d).

Table 1. Cases Examined.

Age Sex
Average 51.5 | Male 13
Female 17

Location

Palate 14
Parotid 5
Mandibular gland 4
Upper lip 3
Buccal mucosa 3
Other 1

Figure 1. FTHC expressions of Wntl (a, b) and HSP27 (c, d) in tumor tissues. a: Wntl; b: Wntl + DAPI; c: HSP27; d: HSP27
+ DAPI (scale bar=50 um).
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Figure 2. FIHC localization in duct-like structures. a: Wntl; b: HSP27 + DAPI; c: Wntl + HSP27; d: Wntl + HSP27 + DAPI
(scale bar=25 um).
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Figure 3. FIHC localization in squamous metaplasia area. a: Wntl; b: HSP27 + DAPI; c: Wntl + HSP27; d: Wntl + HSP27
+ DAPI (scale bar=25 pum).

Discussion

HSP is a major protein expressed in various organs and tissues in
response to cytotoxic stimuli and mechanical stress. HSPs are not
only related to heat shock but are also stimulated by other vari-
ous pathological conditions like radiation, enzyme, heavy metals,
arsenic, ethanol and stress caused by active enzymes and amino
acid derivatives |7]. It is also involved in cell injury, defense, repair
and in homeostasis [8]. HSPs are classified according to molecular
weight, size and structural type. In particular, HSP27 has been
involved in vatious cellular differentiation [9]. Many of the HSPs
are expressed in response to cellular stress. HSPs have been as-
sociated with suppression of protein breakdown and are know
to function in the repair of degraded protein. The low molecular
weight HSPs have been regarded as molecular chaperones associ-
ated in cell growth and differentiation [10-13]. Although Fujita et
al. mentioned that HSP27 is highly involved in cell differentiation
in ameloblastoma [14], our search did not reveal a study of HSP
in tumors affecting the oral cavity.

Wntl has been investigated in various areas, especially in oral
tumors such as calcified cystic odontogenic tumor, odontoma,
calcifying epithelioma, ameloblastoma, craniopharyngioma, etc.
Wt signaling pathway has been associated with ghost and shad-
ow cells. Ghost cells showed strong positive reaction to antibod-
ies against hair proteins localized in the nucleus and cytoplasm
through b-catenin pathway. Epithelial cells also showed increased

expression and showed localization of Lef-1 in the nucleus. In-
volvement of Wnt signaling pathway is believed to be responsible
for the appearance of these cells [12]. As described above, Wnt
is a typical signal that controls the differentiation of cell and tis-
sue growth. In addition, to homeostasis and cell proliferation, re-
searches are on its way to determine its association in suppressing
tissue differentiation in tumors [13].

Our results showed that Wntl is involved in cell differentia-
tion in PA. In particular, Wntl was detected in peripheral cells
in squamous metaplasia and in small cuboidal cells in duct-like
structures. It was also believed that Wnt signaling is mediated by
b-catenin pathway. Although a strong reaction was observed in
basaloid cells surrounding squamous metaplasia, a weak reaction
during the transition to prickle cell layer was also reported [5].

Wntl expression observed in this study is consistent with our
previous report. Furthermore, HSP27 was also localized in the
same sites with Wntl. Fujita et al. [14] previously mentioned
that HSP27 is expressed during the differentiation of cells into
squamous metaplasia and said to be deeply involved in cell dif-
ferentiation in ameloblastoma. Accordingly, the same expression
in squamous metaplasia was also observed in PA. Since this is
consistent with Wntl expression, HSP27 is presumed to have
worked as a molecular chaperone of Wntl. Furthermore, since
Wntl and HSP27 were both expressed by cells forming duct-like
structures and those that underwent squamous metaplasia, it is
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possible that HSP27 worked as a molecular chaperone of Wntl.
This research material is only limited 30 cases. However, the most
staining results of almost cases indicated the same tendency. More
examinations using large number of cases may be necessary, but
I believe that the present result is effective as a temporary quarrel
report. In near future date, we will present the large number cases
examination results of the relation research.

Conclusions

Pleomorphic adenoma (PA) has a wide spectrum of histopatho-
logical features even within the same tumor depending on the
location. Regarding the cell differentiation, Wntl is known to be
involved in PA. Further, HSP27 works as molecular chaperone
to other proteins during repair. Thus, we hypothesized the pos-
sibility of HSP27 functioning as a molecular chaperone during
cell differentiation. Our present results suggested that Wntl and
HSP27 are involved in cell differentiation in squamous metaplasia
and duct-like structures in PA, Number of cases of this subject of
research was 30 and a limited numbet, but the above mentioned
result believes indicated directionality not to be wrong. Thus,
HSP27 may have function as a molecular chaperone of Wntl in
PA.
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