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Abstract

Objective: Laminin is a basal membrane glycoprotein that showed progressive loss of continuity from dysplasia to invasive carcinoma.
The membranous receptor Patched (PTCHI1) promotes the nuclear translocation and activation of the Gli family proteins. The
dysregulation of hedgehog signaling reported in various cancers. This study aims to assess the immunohistochemical expression of
PTCH1 and laminin in different groups of lesions of oral hyperplastic, premalignant, oral squamous cell carcinoma (OSCC) and
recurrence cases.

Methods: This study involved 35 paraffin blocks of 4 oral hyperplastic, 11 premalignant, 15 OSCC and five recurrences OSCC cases
collected from Sulaimani Histopathological Centers. Prepared tissue sections were stained immunohistochemically for both PTCH1
and laminin antibodies and scored. Chi-square correlations used and the p <0.05 considered as statistically significant.

Results: PTCH1 showed expression in all oral hyperplastic lesions. While 81.8% of oral premalignant lesions demonstrated basal and
parabasal distribution with high mixed localization (72.7%), lastly 93.3% of OSCC showed positive expression and mainly found
within score 2(46.6%). No significant relations detected between oral hyperplastic and premalignant lesions regarding the expression
pattern, localization and intensity as p-values were 0.77, 0.09 and 0.38 respectively. Lastly, the relations between OSCC and recurrent
cases to both the expression and localization parameters were non-significant, as p-values were 0.15 and 0.09, respectively. Laminin
showed continuous expression at the basement membrane of the normal oral mucosa, while only (50%) of the cases revealed such
expression in oral hyperplastic lesions. The oral premalignant lesions expressed 54.5% of a discontinuous pattern. The relation between
the oral hyperplastic and premalignant lesions in response to laminin expression was non-significant (P=.21). A significant relation
found in laminin expression between OSCC and recurrence samples (p= 0.02). Finally, a significant correlation found between PTCH1
localization and laminin expression in oral premalignant lesions (p = 0.03).

Conclusions: The PTCHI1 overexpression in all of the studied groups of lesions might give an impression of the active role of this
biomarker in the progression toward malignancy. Laminin defragmentation, which started from dysplastic lesions extending to OSCC,
could emphasize the role of this marker from the early precancerous stage. Furthermore, the combined PTCH1 mixed localization with
discontinuous laminin expression might have a significant role in the progression of dysplastic lesions toward cancers.
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Introduction

Oral premalignant lesions, known as potentially
malignant disorders, are a group of diseases, which
should be diagnosed in the early stage. Clinically, these
diseases may sometimes simulate each other. Thus, the
final diagnosis should confirm by biopsy. Although
there are various etiological factors, the etiology of
almost all of these diseases are not fully understood.
Early diagnosis is essential and can be lifesaving as
neglected lesions may progress to severe dysplasia and
even become carcinoma in situ and squamous cell
carcinoma‘®.

Oral squamous cell carcinoma (OSCC) is characterized
by malignant epithelial cells invasion that has squamous
differentiation and identified by the formation of keratin
and the presence of intercellular bridges®. It can occur
as a primary lesion in any of the oral sites. However,
most oral cancers detected in the tongue and buccal
mucosa® OSCC considered among the 10th common
cancers of the world® They appeared initially as
potentially malignant lesions of leukoplakia,
erythroplakia, and oral submucous fibrosis®.

During malignant transformation, normal cells
experience the accumulation of several genetic and
epigenetic alterations® So, the transition of the normal
epithelium to invasive cancer is a progressive process
that is characterized by proliferation, angiogenesis, local
invasion and eventually distant metastasis'”.

The hedgehog (Hh) pathway plays a critical role in
normal embryonic development. It has a vital role in
adult tissue maintenance, renewal, and regeneration.
PTCHI receptor activation on the cell membrane may
initiate a series of cellular responses that range from
survival, proliferation, cell fate specification, and
differentiation® Alteration in the hedgehog signaling
pathway plays a role in malignant transformation among
a subset of carcinomas, including lung, esophageal and
pancreatic cancers® %) Wang et al.('? showed PTCH1
overexpression in OSCC, which had a significant role in
tumor growth, lymphatic metastasis, tumor recurrence,
and patient’s prognosis.

Laminin is a large heterotrimeric extracellular
glycoprotein which is composed of a, B, and y subunits.
It is a component of the basement membrane and
characterized by distinct domains with different
structures and functions® It is involved in cell
adhesion, migration, proteolytic activity, cell
proliferation, and metastatic growth* ', Tumor cells
bind to laminin receptors on the basal membrane and are
subsequently stimulated to produce metalloproteinase,
which begins fragmentation and degradation of the
membrane!%17)

There was a tendency for discontinuous distribution of
laminin from epithelial hyperplasia to epithelial
dysplasia, with an increase in the discontinuity
accompanying the increase in dysplastic grades!'"®. The
laminin expression decreased with high aggressiveness
and low differentiation grade of OSCC(>!%29  This
study detects the expression of both PTCH1 and laminin
in the transition from normal oral mucosa to
premalignant lesions reaching OSCC and recurrent
cases, then relate the expression of these two markers in
both oral premalignant and OSCC.

Materials and methods

This retrospective study conducted in Sulaimani
Governorate during the period from December 2017 to
November 2018. This study approved by the College of
Dentistry Ethical Committee at the University of
Sulaimani. The samples included four gingival oral
hyperplastic tissues, 11 oral premalignant lesions (4
erythroleukoplakia, three lichen planus, three
leukoplakia and 1 actinic cheilitis), of which (9 mild
grade and two moderate grade) cases, 15 OSCC, and
five recurrences OSCC cases that collected from
Sulaimani Teaching Hospital and Shorish Hospital. The
slides were prepared and stained in the pathology lab of
College of the Dentistry/University of Sulaimani. Three
serial five um tissue sections were cut from each block
and mounted, one stained with Hematoxylin and Eosin
stain (H&E) for conforming histopathological features
of lesions and grading of oral premalignant lesions and
OSCC. The other two  sections stained
immunohistochemically for the two antibodies. The
slides put in the oven (60°C) for 6 hrs. Sections were
deparaffinized by xylene, rehydrated by ethanol (100 %,
90%, and 70%). Antigen retrieval reached by boiling
tissue sections in citrate buffer (pH of 6) for 15 min at
95°C, then sections cooled at room temperature for 15
min and washed with PBS. The excess phosphate
buffered removed gently, and the sections wiped around
by gauze pad. Hydrogen peroxidase added to the
sections at 37°C for 10 min to block endogenous
peroxidase activity and then washed twice with PBS.
Protein block applied to the sections and incubated for
10 min to block nonspecific background staining, and
then washed once with PBS. Primary antibodies applied
to the sections; which were, Anti laminin (polyclonal
Rabbit, dilution: 1:150) and PTCH1 (polyclonal Rabbit,
dilution 1:150) (Abcam) and incubated for 45 min at
37°C, then sections washed four times with PBS.
Sections incubated with complement for 10 min and
then washed twice by PBS. Sections incubated with
conjugate for 15 min and then washed with PBS.
Sections stained with DAB chromogen and incubated
for 5 min in a dark field, then washed with PBS. Sections
counterstained with hematoxylin for 20 sec; then the
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slides washed with distilled water gently for 1 min. The
sections then dehydrated in graded ethanol (70%,
90%,100%), then they put twice in xylene for 5 min
each. Lastly, slides mounted with DPX and examined
under a light microscope.

Normal oral mucosa served as a positive control for
laminin®, while for PTCHI esophageal carcinoma
acted as a positive control®). While the negative
controls were done by omitting the primary antibodies
and using the diluents alone. All sections were examined
by two observers independently. For PTCH1 evaluation,
Image J software for windows applied, and the
immunostained cells calculated from 5 high spot fields
pictures taken from a light microscope (at 400X), then
they counted by a grid of the software. In oral
hyperplastic and premalignant lesions, the expression
pattern recorded as (basal, basal and parabasal, and full
thickness). Cellular localizations were (nuclear,
cytoplasmic, and mixed). Finally, the intensity was
(faint, moderate, and strong). In OSCC and recurrence
cases, the immunoscoring of (0, 0.5, 1, 1.5, 2, 3) used by
multiplying intensity (0: no staining; 1: weak staining;
2: moderate staining; 3: strong staining) by proportion
of positively stained cells (0=<10%; 0.5=10-30%;
1>30%). Cellular localizations recorded as (nuclear,
cytoplasmic, and mixed)?". The laminin staining
evaluated at 400X magnification along the basal
membrane. In oral hyperplastic and premalignant
lesions; the staining classified as continuous; when the
brown line remain along the epithelial and conjunctive
border, or discontinuous; when there was a
fragmentation line, and finally absent!'”. While in
OSCC and recurrence cases, laminin expression
evaluated semiquantitatively as follows:

Score 0: Continuous linear staining (no basement
membrane (BM) defects).

Score 1: Loss of staining in less than 10% of the tumor-
stromal interface per tumor cell nest (minor BM
defects).

Score 2: Loss of staining in less than 50% of the tumor-
stromal interface per tumor cell nest (moderate BM
defects).

Score 3: Loss of staining in more than 50% of the
tumor-stromal interface per tumor cell nest (BM
defected to a large extent)®?.

Statistical analysis

Performed by the SPSS program (version 21). The data
presented in tabular forms showing the frequency and
distribution of different variables among the different

groups of lesions. Chi-square tests used to compare the
categorical data between the four different groups. P-
value of 0.05 was used as a cut off point for the
significance of statistical tests.

Results

PTCHI1 expressed weakly in the basal layer of the
normal oral mucosa (Figure 1, A). 75% of the oral
hyperplastic samples revealed basal, and parabasal
expression (Figure 1 B), with only one case (25%)
showed full-thickness expression with  mixed
localization (Figure 1 C) and (Table 1).

All oral premalignant lesions had PTCHI1 expression
(100%). The expression was basal and parabasal in 9
dysplastic cases (7 mild and two moderate) (Figure 1,
D), while two mild dysplastic cases showed full-
thickness expression (Figure 1 E). Three cases had
nuclear localization (27.2%), with high mixed
localization (72.7%) (Figure 1, D-E) and (Table 1). No
significant relations found between oral hyperplastic
and premalignant lesions in response to the expression
pattern, localization and intensity of PTCHI as p values
were 0.77, 0.09 and 0.38, respectively (Table 1).

PTCH1 showed positive expression in 14/15cases
(93.3%) of OSCC. No case was with score 0.5, while the
high percentage detected in score 2 (46.7%) (Table 2).
Ten cases of OSCC were within the mixed localization
(Table 2, and Figure 2, A), while the cytoplasmic
localization found in four cases (Figure 2, B). In
recurrent OSCC, 40% of cases equally reported in score
0 and score 2 (Table 2). The nuclear localization
detected in 60 %, while mixed localization presented in
40% (Table 2 and Figure 2, C-D). The correlation
between OSCC and recurrent cases in response to both
the expression and localization of PTCHI1 revealed non-
significant relations; as p values were 0.15 and 0.09,
respectively (Table 3).

Laminin showed a continuous linear pattern of
expression at the BM of the normal oral mucosa (Figure
3, A). While in oral hyperplastic lesions, laminin
appeared continuous at BM of 2 cases (50%) (Figure 3,
B, and Table 4). In oral premalignant lesions, laminin
had a discontinuous pattern in 6 cases (Figure 3, C),
while 4 cases showed absent expression of laminin at
BM (Figure 3, D). Finally, one case had a continuous
expression (Figure 3, E, and Table 4). No significant
relation was found in the pattern of expression of
laminin in between the oral hyperplastic and
premalignant lesions as p-value was 0.21 (Table 4).
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Figure 1: PTCH1 expression in normal oral mucosa, hyperplastic lesions and oral premalignant lesions(X400).
A-Weak expression at the basal layer of the normal oral mucosa(blue arrow),B-Basal and parabasal expression
in oral hyperplastic lesions, C-Full thickness expression with mixed localization in oral hyperplastic lesions,
D-Basal and prarabasal with nuclear localization in premalignant lesions, E-Full thickness with mixed
localization in premalignant lesions.




Vol 6(1) Hamaamin et al.

Table 1: PTCH1 expression pattern, localization and intensity in oral hyperplastic and premalignant lesions.
Oral plemahgnant lesions (11 cases)

o (9) Mild (2) Moderate
-_

0

3(75) 7(77.7) 2(100)

Expression 125) 20222) 0 0.77
4(100) 9(100) 2(100)

2 (50) 2(22.2) 1(50)
Localization 2(50) 7777) 1(50) 0.09
4(100) 9(100) 2(100)
0 1(11.1) 1(50)
2(50) 6(66.6) 1(50)
Intensity 2(50) 2222) 0 0.38
4(100) 9(100) 2(100)

Table 2: PTCH1 expression and localization in OSCC and recurrence cases.

. Localization in OSCC * and
SRRSO ifF recurrence cases
Nuclear Mixed
osce ---- yiop -

Well OSCC 2(28 5)
1(14.2) 5(71.4) | 1(14.2)

5(71 4)

Moderate 2(28.5) 4(57.1)
0SCC 1(14.2) 0 1(142) | 1(14.2) | 2(28.5) | 2(28.5) 0

(7cases)

Lieer OEE 0 0 0 0 0 1(100) 0 0 1(100)
(Icase)

DSl 240) | 1(20) 0 0 2(40) 0 3(60) 0 2(40)

(5cases)
*One OSCC had no expression
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Table 3: PTCHI1 correlation in response to the expression pattern and localization between oral squamous cell carcinoma

and recurrence cases.

_- T
(6.7) (40)
0.5 0 (0.0) 1 (20)
1 2 (13.3) 0 0)
Expression of PTCH1 L.5 1 (6.7) 0 0) 0.15
2 7 (46.7) 2 (40)
3 4 (26.7) 0 0)
Total 15 (100) 5 (100)
Mixed 10 (66.7) 2 (40)
Nucl 0 0 3 60
Localization of PTCH1 et © ©0) | .09
Cytoplasmic 4 (26.7) 0 (0)
Total 14 (100) 5 (100)
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Figure 2: PTCH1 localization in OSCC and recurrent cases (X400): A-Mixed localization in OSCC, B- Cytoplasmic
localization in OSCC, C- Nuclear localization in recurrent cases, D- Mixed localization in recurrent cases.
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Figure 3: Laminin expression in normal oral mucosa, oral hyperplastic and premalignant lesions(X400): A-Continuous
expression at the BM of normal oral mucosa (black arrow), B- Continuous expression at the BM of the oral hyperplastic
lesions (black arrow),C- Discontinuous expression at the BM of the oral premalignant lesions (black arrow), D-Absent
expression in oral premalignant lesions. E-Continuous expression at the BM of the oral premalignant lesions (black
arrow).

7]
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Table 4: Laminin pattern and immunoscoring in oral hyperplastic, premalignant lesions, OSCC and recurrence

cases.

Oral hyperplastic lesions (4cases)

Premalignant lesions (11 cases)

Mild (9 cases) Moderate (2 cases)

No.(%) No.(%) No.(%)

1(25) 3(33.3) 1(50)

2(50) 1(11.1) 0 0.21
1(25) 5(55.5) 1(50)

4(100) 9(100) 2(100)

iiecsc and recurrence SIS Moderate OSCC | Poor OSCC i:ce‘;mnce Pvalue
No. (%) No. (%) No. (%) No. (%)
_ 1(14.2) 1(14.2) 0 0

2(28.5) 0 0 2(40)

*0.021

° ° R

4(57.1) 6(85.7) 1(100) 1(20)
7(100) 7(100) 1(100) 5(100)

*p value significant <0.05

In OSCC, 11/15(73.3%) were within score 3 (BM
defects to a large extent) (Table 4, and Figure 4, A).
Only 2 cases found in score 0 (no BM defects) (Fig 4,
B). Finally, two well-differentiated OSCC revealed
score 1 (minor BM defects) (Figure 4, C, and Table 4).
In recurrence squamous cell carcinoma, score three
detected in 20% of all cases (Figure 4, D, and Table 4).
The relation of laminin expression between the OSCC
and recurrence cases reached the level of significance as

The p-value was 0.02 (Table 4). In oral premalignant
lesions, the relation between PTCHI1 localization and
laminin pattern of expression reached the level of
significance as the p-value was 0.03, while no
significant association found between PTCHI
expression and laminin pattern as p-value was 0.36. In
OSCC laminin scoring did not reveal significant
relations in response to both PTCHI1 expression and
localization, as p values were 0.72 and 0.53 respectively.
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Figure 4: Laminin expression in OSCC and recurrent cases (X400): A- Discontinuous pattern (Score 3) in OSCC, B-
Continuous pattern (no BM defect) (score 0) in OSCC ( blue arrow), C-Minor BM defect (score 1) in OSCC islands
(blue arrow), D- Major defect of BM (score 3) in recurrent cases.

Discussion

This study reported the weak expression of PTCHI1 in
normal oral mucosa; this was in agreement with a study
done by Wang et al.'?. All the oral hyperplastic cases
showed positive expression (100%). This finding
explained by the types of the samples as all of them were
from the gingiva that might be affected by a masticatory
force and irritating factors of plaque accumulation.

All oral premalignant lesions had PTCH1 expression;
this overexpression was similar to the study done by
Dias et al. ®®. In this study, most cases showed basal and
parabasal expression (81.8%). This finding was in
disagreement with the study done by Yang et al. @Y, as

they found 21% of dysplastic esophageal lesions with
this pattern of expression. This study revealed PTCH1
expression in both mild and moderate dysplastic lesions
(9 milds, two moderates). While Yang et al.?V found in
their study that PTCH1 expression was only seen in
severe dysplastic lesions, this study showed high mixed
localization of PTCHI in premalignant lesions (72.7%).
Such expression might detect the different stages of
activation of this marker that could have a role in the
progression from the dysplastic lesions to cancers.

PTCHI detected in (93.3%) of OSCC. While Wang et
al."? detected this marker in 47.5% of OSCC cases,
this variation in the expression could be due to the
difference in sample size. The most prominent score in
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this study was score two, which composed 46.6%. This
was in agreement with the study done by Wang et al.1?),
as they found score 2 to be 47.5%. Most cases of OSCC
presented with mixed localization (71.4%), which was
in disagreement with the finding of Leovic et al ®Y, as
they reported high membranous localization. The
finding of this study could be explained by signal
activation that facilitates the transcription of certain
genes that contribute to cell migration, angiogenesis and
then promote tumor progression. The correlation
between OSCC and recurrence cases did not reach the
level of significance; a similar finding observed by
Wang et al.1? while Srinath et al.®> showed a highly
significant relation (p=0.001) of sonic Hh protein
expression in their cancerous samples compared with
the dysplastic lesions.

In normal oral mucosa, laminin showed a continuous
linear pattern of expression. This was in accordance with
the study done by Garcia et al.'”. While, in the oral
hyperplastic lesions, laminin had a continuous
expression in 50% of cases. Different results detected
by other authors; as Firth and Reade®®® showed that
laminin distribution was continuous in all of their oral
hyperplastic samples, while Kannan et al.®” reported
laminin discontinuity in all of their oral hyperplastic
cases. This difference reasoned to differences in sample
size and type of lesions used in this study. In oral
premalignant  lesions, laminin revealed high
discontinuous and absent distributions. Similarly, other
studies demonstrated the discontinuous distribution of
laminin in their premalignant samples!'®?”?), The
laminin expression with both discontinuous and absent
pattern indicates the role of this marker in the early
diagnosis of potentially malignant lesions and could
predict the biological progression toward malignancy.

Laminin showed a high score of 3 (73.3%) in OSCC.
This finding was in line with the results of Kobayashi et
al.®® and Garcia et al."”, as they found a prominent
major defect in their samples. However, it was in
contrast with Mostafa et al.*® and Shruthy et al.(®
studies in which a high percentage of their cases had
continuous staining of laminin around the basement
membrane. This major defect of laminin found in both
moderately and poorly differentiated OSCC, which
were 85.7% and 100% respectively. While Souza et
al19 in their study detected 50% of poorly
differentiated SCC were within the major defect. The
finding of this study supports the fact that laminin
fragmentation gradually is increased with the loss of
differentiation of OSCC"?. Continuous laminin
expression was only seen in well and moderately
differentiated OSCC (14.2% for each). The expression
is less than that found by other researchers in well-
differentiated OSCC, as they reported the continuous

expression to be 90% and 52.6%*'9. This difference
could be related to different numbers of evaluated
islands in selected samples of OSCC and the sample
size. 40% of recurrence OSCC cases recorded in both
minor and moderate defects. Stoltzfus et al.% found
that (75%) of their recurrence cases had prominent
staining in their islands (=50% staining). The
prominent minor and moderate defects of laminin in
recurrence OSCC might be related to the ability of this
marker to facilitate the development of the second
primary tumor and could be used as a predictive
biomarker for aggressiveness of oral cancer and distant
metastasis, as a significant relation of laminin scoring
was found between oral squamous cell carcinoma and
recurrence samples (p = 0.02) while Yellapurkar et al.(!>
detected non-significant relation of laminin expression
in OSCC in response to the pattern of invasion (p=0.71).

Finally, the relation between laminin pattern and
PTCHI1 localization in oral premalignant lesions
reached the level of significance. Thus, the prominent
discontinuous pattern of laminin and mixed localization
of PTCHI in these premalignant lesions might illustrate
the combined role of these two markers in the initial
invasion of basement membrane that could pave the way
for further migration later on.

Conclusion

The PTCHI1 plays a vital role in the progression toward
malignancy and might be considered as a potential
therapeutic target. The expression of laminin is
dramatically decreased from oral hyperplastic lesions
toward OSCC and could be a useful parameter to
evaluate tumor histological differentiation and
aggressiveness. Finally, the discontinuous laminin
pattern with different PTCH 1stage of activation started
early from premalignant lesions.
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