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ABSTRACT

Aims: To elucidate the role of fascin and WT1 expression in oral squamous cell carcinoma
(OSCC) by correlation with clinicopathological parameters.

Subjects and methods: Paraffin sections of 27 OSCC tissue were immunohistochemically
stained with fascin and WT1 using the avidin-biotin-peroxidase staining method. Correlations
between fascin and WT1 and various clinicopathological features, and prognosis were studied.

Results: Immunohistochemical study revealed significant increase of fascin and WT1 in OSCC
in relation to control group (p< 0.000). Receiver operating characteristic (ROC) curve for fascin
and WT1 were conducted for detection of recurrence. Fascin showed fair area under curve (AUC)
(AUC=0.66), with sensitivity of 63.6 % and specificity of 50.0 % at cutoff value of 42.5 %. WT1
also showed fair AUC (AUC=0.63), with sensitivity of 63.6 % and specificity 68.8 % at cutoff value
0of 40.0 %. ROC curve for WT1 and fascin were conducted for detection of lymph node infiltration.
While fascin showed excellent AUC (AUC=0.865), cutoff value of 52.5 %, with sensitivity of
70.0 % and specificity of 94.1%. WT1 also showed excellent AUC (AUC=0.791), cutoff value of
42.2 %, with sensitivity of 70.0 % and specificity 70.6%. Significant associations were detected
between median fascin cutoff value at 45% and well differentiated tumor (P=0.04), T3&T4 tumor
size (P= 0.01), LN infiltration (P=0.05), and tumor-node metastasis 3 and 4 (TNM3 &TNM4)
staging (P=0.02). Significant associations were found between the median cutoff value of WT1 and
moderately differentiated tumor (P=0.02), and LN infiltration (P=0.01). The 2-year survival rate of
patients with fascin of = 45% and WT1 = 40% were nonsignificantly higher than that of patients
with fascin of < 45% and WT1 <40% (P=0.09, P=0.55). Univariate analysis demonstrated that
Fascin, WT1 were significant risk factors of LN (p=0.005, 0.02) but not considered as risk factors
of tumor recurrence.

Conclusion: Fascin and WT1 have oncogenic effects playing an important role in progression
of OSCC. Overexpression of them contributes to a more aggressive clinical course. Understanding
their role on OSCC and other tumors will facilitate the development of new treatment strategies.
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INTRODUCTION

Oral squamous cell carcinoma (OSCC) is the sixth
most common malignancy in the world. It is a major
cause of cancer morbidity and mortality (V. Despite
substantial developments in therapeutic strategies
during the past decades, only 60% of affected
individuals survive for 5 years @. Local recurrence
and regional lymph node metastasis are two major
hurdles in the management of the advanced stage
OSCC ©. Thus, a comprehensive investigation of
the factors and molecular events which contribute
to local recurrence and the invasion of OSCC are
necessary for the development of novel strategies
for prognostication and treatment.

Tumor invasion and metastasis are closely re-
lated to the cell transformation, loss of cell-cell ad-
hesion, degradation of ECM and cell migration “,
resulting from rearrangements of the cytoskeletal
microfilaments. Reorganization of the actin cyto-
skeleton is regulated by the action of actin cross-
linking proteins ©.

Fascin is a 55-kD actin bundling protein. It has
2 major binding sites for actin, to allow efficient
F-actin bundling in filopodia, lamellipodial ribs,
dendrites, spikes, and microvilli ©. Fascin is
predominantly expressed in cells, which form
membrane protrusions and require motility, such as
neurons, glial cells and dendritic cells ” and also in
vascular endothelial cells and fibroblasts ®.

Fascin is also found to be involved in the
formation of invadopodia and appears to aid
tumor cell invasion ©®. Fascin regulates actin
polymerization and cell motility in K8-knockdown
OSCC cells. Decrease in fascin levels was also
associated with reduced invasive ability and
tumorigenicity in K8- depleted cells ‘9. Although
several studies have shown that fascin upregulation
is associated with more aggressive and metastatic
phenotypes in epithelial cancers !''¥, few studies
have detected its promoting role in oral squamous
cell carcinoma 419,

Samah H. El-Meadawy, et al.

Wilms® tumor 1 (WT1), a multifunctional
transcription factor, is important for embryonic
kidney, genital organs, heart, central nervous system,
and blood development. WT1 regulates multiple
cellular processes including apoptosis, proliferation,
differentiation, and mRNA processing 9. WTI
also affects cell division process by regulating the
spindle/mitotic checkpoint function 7.

During embryonic life, wild type WTI1 acts
as a tumor suppressor and its mutation leads to
Wilms’ tumor of the kidney. While in adults, WT1
has been reported with diversing roles of a tumor
suppressor and an oncogene. WT1 mutation ® and
overexpression of the WT'1 gene or the WT1 protein
were found to be related to carcinogenesis 2.

Up to our knowledge, only a few studies that
detect WT1 protein expression in oral squamous
cell carcinoma 2V, Therefore, the exact role of
WT1 in OSCC tumorigenesis still is unclear. Thus,
the aim of this study is to elucidate the role of fascin
and WT1 in OSCC by correlation with clinico-
pathological parameters and to calculate a suitable
fascin and WT1 cutoff value for predicting patient
prognosis.

SUBJECTS AND METHODS

Twenty seven paraffin embedded blocks of
primary OSCC tissues (study group) and the clinico-
pathological records of the patients were collected
and retrieved from the Mansoura Oncology Centre,
Egypt from July 2013 to June 2015. All 27 study
cases were clinically staged according to the
tumor-node metastasis (TNM) system ®?. Thirty
normal oral mucosal tissue samples were taken as
a reference (control group) from healthy subjects
during extraction of impacted third molars. This
study was approved by the institutional review board
of the Faculty of Dentistry, Mansoura University.
Informed consents were obtained from the patients
as well as healthy individuals for inclusion in the
study.
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Immunohistochemistry (IHC):

Paraffin sections (5-pwm thick) of OSCC tissue
were immunohistochemical stained with fascin and
WTI1 using the avidin-biotin-peroxidase staining
method. Immunohistochemical analysis of formalin
fixed, paraffin embedded specimens was performed
according to the manufacturer’s instructions .
Briefly, after deparaffinization and rehydration,
heat-induced antigen retrieval was performed, the
tissue sections were treated with 0.1 M sodium
citrate (pH 6.2). Endogenous peroxidases were
blocked with 0.9% hydrogen peroxide.

Then, the slides were preincubated with 10%
normal serum in 2% bovine serum albumin (BSA) /
phosphate buffered saline (PBS) for 20 min (to avoid
unspecific binding). Sections were incubated with
the following primary antibodies: mouse monoclonal
antibody (1:50; Dako Deutschland GmbH,
Hamburg, Germany) overnight at 4°C and mouse
anti-human WT1 monoclonal antibody (1:100,
M3561; Dako) at room temperature for 1 h. The
slides were incubated with a biotinylated secondary
antibody (1:100; DAKO Deutschland GmbH),
streptavidin peroxidase (1:100; Dianova GmbH,
Hamburg, Germany) and 3,3’-diaminobenzidiné
H,0O, (1.85 mM). The slides were counter stained
with hematoxylin solution.

The staining reaction was assessed using
Bittinger et al scoring system ?¥. Immunostainning
of each slide were assessed for fascin and WT1 as
percentage of positive stained tumor cells (number
of positive stained cells divided by the total number
of examined cells in five selected fields) of the
highest proliferative activity at x400 magnification.
Immunohistochemical staining were assessed
independently by two observers and the mean of

their readings were taken.

Statistical analysis:

Data were entered and statistically analyzed
using the Statistical Package for Social Sciences
(SPSS) version 20.
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Qualitative data were described as numbers
and percentages with Chi-Square test used for
comparison and Fischer exact test was used when
more than 20% of cells have counted less than 5.

Quantitative data were described as median
and range after testing normality by Kolmogorov-
Kruskal-Wallis test and Mann-
Whitney tests were used for comparison between

Smirnov test.

groups. Receiver operating characteristic (ROC)
was used to calculate the validity (sensitivity &
specificity) of continuous variables with calculation
of the best cutoff point. Kaplan Meier curve was
used for calculation of median survival time and
comparing the marker effect on survival with log
rank test calculation, the median value of fascin &
WT were used as an arbitrary cutoff point. Binary
stepwise logistic regression analysis was used for
prediction of independent variables of lymph node
infiltration and recurrence. Significant predictors
in the bivariate analysis were entered into the
regression model using forward Wald method.
Adjusted odds ratios and their 95% confidence
interval were calculated.

p value <0.05 was considered to be statistically
significant. All tests were 2-tailed.

RESULTS

In this study, the OSCC group (27 subjects)
included 20 male and 7 female patients with 11
patients with an age > 60 (age range: 60-75 years)
and 16 patients with an age < 60 years (age range
48-59 years). These tissue samples included 12 SCC
of the tongue, 6 SCC of buccal mucosa, 3 SCC of
gingiva, 3 SCC of lips, 2 SCC of palate, 1 SCC of
retromolar area. According to T-stage: T1 includes 4
cases, T2 includes 9 cases, T3 includes 10 cases, and
T4 includes 4 cases. Lymph node infiltration was
found only in 10 patients. All patients showed no
distant metastasis and recurrence occurs in 11 cases
only. The patients showed different TNM grading:
TNMI1 (4 cases), TNM2 (7cases), TNM3 (9 cases),
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and TNM 4 (7 cases). The tissue samples included
10 well differentiated OSCC, 10 moderately
differentiated OSCC and 7 poorly differentiated
OSCC. The control group (30 subjects) were 12
males and 18 females with an age range 25-35 years.

Immunohistochemical results show a significant
increase in the expression of fascin (figure 5) and
WTT1 (figure 6) in the cytoplasm of tumor cells than
that in control biopsies. It was found that the median
of fascin in OSCC biopsies was 45% (17%-85%) and
0.000 (0-5%) in control with significant differences
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(Z=6.378, p< 0.000). The median of WT1 in SCC
biopsies 40% (15%-80%) was significantly higher
than that in control biopsies 3 (2-4) with Z=6.374,
p< 0.000.

Table 1 also shows median fascin & WTI1
score distribution according to clinicopathological
features of oral squamous cell carcinoma patients.
No significant differences in fascin and WTI1
distribution were found as regard to age, sex, site,
and recurrence. There were significant differences
in fascin distribution between poorly differentiated

Figure 1: AUC and performance characteristics of WT'1 and fascin for detection of lymph node infiltration:

-

0.8+

//

o
o
|

Sensitivity

o
»
1

oo T T

T
04 06

a 1 - Specificity

os 10

~

1.0

0.8

Sensitivity
°
i

o
-
1

o0 02 oa o6 os 10
b 1 - Specificity

J

Fig. (1): (a)ROC curve showing validity of fascin in detection of lymph node infiltration of squamous cell carcinoma. (b): ROC
curve showing the validity of WT1 in the detection of lymph node infiltration of squamous cell carcinoma

Figure 2: AUC and performance characteristics of WT1 and fascin for detection of recurrence:
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Fig. (2): (a)ROC curve showing validity of fascin in detection of recurrent Squamous cell carcinoma. (b): ROC curve showing
validity of WT1 in detection of recurrent Squamous cell carcinoma
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OSCC and both of well differentiated and
moderately differentiated OSCC (P=0.003). There
was also a significant difference between WT1 of
poorly differentiated and well differentiated OSCC
(P=0.003). Fascin distribution of OSCC of T3 &T4
was significantly higher than that of OSCC of T1
&T2 (P=0.004). Fascin and WT1 distribution were
significantly higher in OSCC associated with lymph
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node infiltration than OSCC without LN infiltration
(p=0.002, 0.012). Moreover, OSCC with TNM3&4
showed significant fascin and WT1 distribution than
OSCC with TNM1&2 (P=0.001,=0.03)

Table 2
clinicopathological features of oral squamous cell

shows associations between the

carcinoma and median cutoff value of fascin. We
divided the patients into two groups using a fascin

TABLE (1) Median fascin & WT1 score distribution according to clinicopathological features of oral

squamous cell carcinoma patients:

N % fascin P value WT1 P value
Age
e <60 16 59.3 45.0 (20.0-85.0) 7Z=12 40.0(20.0-80.0) 7=0.79
e =60 11 40.7 24.0(17.0-80.0) P=0.23 35.0(15.0-80.0) P=043
Sex
e Male 20 74.1 45.0(17.0-85.0) 7Z=1.15 42.5(15.0-80.0) 7=0.72
e  Female 7 259 30.0(17.0-85.0) P=0.25 35.0(15.0-70.0) P=0.47
Site
e Buccal 6 222 32.5(17.0-45.0) KW 37.5(20.0-70.0) KW
*  Gingival 3 11.1 45.0(45.0-70.0) P=0.21 75.0(20.0-75.0) P=0.21
e Lip 3 11.1 60.0(30.0-80.0) 40.0(35.0-45.0)
e Palate 2 74 20.0(20.0-20.0) 27.5(15.0-40.0)
e  Retro 1 37 70.0(70.0-70.0) 70.0(70.0-70.0)
¢  Tongue 12 44 4 45.0(17.0-85.0) 42.5(15.0-80.0)
Grade
e Poor 7 259 70.0%8(30.0-85.0) KW 70.0*(35.0-80.0) KW
*  Moderate 10 37.0 45.0%(20.0-60.0) P=0.003%** 42.5(20.0-75.0) P=0.003%**
e Well 10 37.0 20.0*(17.0-70.0) 27.54(15.0-80.0)
Tumor size
e TI&T2 13 48.1 24.0(17.0-70.0) 7=29 35.0(15.0-80.0) 7=1.66
e T3&T4 14 51.8 52.5(20.0-85.0) P=0.004%*%* 45.0(20.0-80.0) P=0.09
LN involved
¢ NO 17 63.0 30.0(17.0-70.0) 7=3.15 35.0(15.0-80.0) 7=2.5
e NI 10 37.0 67.5(30.0-85.0) P=0.002%* 62.5(35.0-80.0) P=0.012%*
Distant metastasis
e Absent 27 100 45(17-85) 40(15-80)
Recurrence
*  Negative 16 593 45.0(17.0-85.0) 7=1.3 42.5(15.0-80.0) 7Z=1.12
e Positive 11 40.7 30.0(17.0-80.0) P=0.17 40.0(15.0-70.0) P=0.26
TNM grading:
¢  TNMI1&2 11 40.759.2 20.0(17.0-45.0) 7=33 24.0(15.0-80.0) 7=2.14
e  TNM3&4 16 52.5(20.0-85.0) P=0.001%%* 45.0(20.0-80.0) P=0.03*

KW: Kruskal Wallis test

* Statistically significant if P<0.05

P: Probability

**High statistically significant if P<0.01

AB Similar letters denote a significant difference between groups
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cutoff value of 45%, the fascin < 45% (n=12)
and fascin = 45 % (n=15) groups, and compared
their clinicopathological features. No significant
correlation was found between a median fascin
cutoff value and age, sex, site, and recurrence.
There was a significant association between the
median cutoff value of fascin and well differentiated
tumor (P=0.04), T3&T4 tumor sizes (P=0.01), LN
infiltration (P=0.05), and TNM3 &TNM4 staging
(P=0.02).
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Table 3

clinicopathological features of oral squamous cell

shows associations between the
carcinoma and median cutoff value of WT1. We
divided the patients into two groups using a WT1
cutoff value of 40%, the WT1 < 40 % (n=11) and
WTI1 = 40 % (n=16) groups, and compared their
clinicopathological features. There was only a
significant association between the median cutoff
value of WT1 and moderately differentiated tumor

(P=0.02), and LN infiltration (P=0.01).

TABLE (2) Associations between the clinicopathological features of oral aquamous cell carcinoma and

fascin (median cutoff value):

Fascin Test of significance
< Median N=12 (%) =Median N=15(%)
Age
e <60 6(50.0) 10(66.7) %*=0.76
e =60 6(50.0) 5(33.3) P=0.38
Sex
e Male 7(58.3) 13(86.7) ¥*=2.78
*  Female 5(41.7) 2(13.3) P=0.09
Site
*  Buccal 4(33.3) 2(13.3) FET P=0.35
*  Gingival 0(0.0) 3(20.0) FET P=0.23
e Lip 1(8.3) 2(13.3) FET P=1.0
* Palate 2(16.7) 0(0.0) FET P=0.19
* Retro 0(0.0) 1(6.7) FET P=1.0
*  Tongue 5(41.7) 7(46.7) ¥*=0.07 P=0.7
Grade
¢ Poor 1(8.3) 6(40.0) =348 P=0.06
e Well 7(58.3) 3(20.0) ¥=4.2 P=0.04*
*  Moderate 4(33.3) 6(40.0) ¥=0.13 P=0.7
Tumour size
e TI&T2 9(75.0) 4(26.7) ¥*=6.24
e T3&T4 3(25.0) 11(73.3) P=0.01*
Lymph node involved
e NO 10(83.3) 7(46.7) ¥*=3.8
e NI 2(16.7) 8(53.3) P=0.05%*
Recurrence
*  Negative 5(41.7) 11(68.8) ¥=2.77
*  Positive 7(58.3) 4(26.7) P=0.09
TNM
e  TNMI1&TNM2 8(66.6) 3(20.0) FET
e TNM3 &TNM4 4(33.3) 12(80.0) P=0.02*

The median was considered as an arbitrary cutoff point (median value =45)
P:probability* Statistically significant if p<0.05

x2:Chi-Square test FET: Fischer exact test
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TABLE (3) Associations between the clinicopathological features of oral aquamous cell carcinoma and WT1

(median cutoff value).

WT1 Test of significance
< Median N=11 (%) >Median N=16(%)

Age

¢ <60 5(45.5) 11(68.8) =146

e >60 6(54.5) 5(31.2) P=0.23
Sex

e Male 7(63.6) 13(81.2) FET

*  Female 4(36.4) 3(18.8) P=0.39
Site

*  Buccal 3(27.3) 3(18.8) FET P=0.66

*  Gingival 109.1) 2(12.5) FET P=1.0

e Lip 1(9.1) 2(12.5) FET P=1.0

e Palate 109.1) 1(6.2) FET P=1.0

*  Retro 0(0.0) 1(6.2) FET P=10

e Tongue 5(45.5) 7(43.8) ¥*>=038 P=0.53
Grade

*  Poor 1(9.1) 6(37.5) ¥2=2.7 P=0.09

e Well 7(63.6) 3(18.8) ¥>=5.1 P=0.02*

*  Moderate 3(27.3) 7(43.8) ¥>=0.75 P=0.38
Tumor size

e TI&T2 7(63.6) 6(37.5) ¥?=1.78

e T3&T4 4(36.4) 10(62.5) P=0.18
Lymph node involved

e NO 10(90.9) 7(43.8) ¥?=6.2

e NI 109.1) 9(56.2) P=0.01*
Recurrence

*  Negative 6(54.5) 10(62.5) ¥>=0.17

*  Positive 5(45.5) 6(37.5) P=0.68
TNM

e TNMI &TNM2 7(63.6) 4(25.0) FET

e TNM3 &TNM4 4(36.4) 12(75.0) P=0.06

The median was considered as an arbitrary cutoff point (median value =40)

1*:Chi-Square test
* Statistically significant if p<0.05

ROC curve for WT1 and fascin were conducted
for detection of lymph node infiltration. Fascin
AUC (AUC=0.865), with
sensitivity of 70.0 % and specificity of 94.1% at
cutoff value of 52.5%. WT1 also showed excellent
AUC (AUC=0.791), with sensitivity of 70.0%
and specificity 70.6% at a cutoff value of 42.2
(figure 1).

showed excellent

FET: Fischer exact test

P: probability

ROC curve for WT1 and fascin were conducted
for detection of recurrence. Fascin showed fair
AUC (AUC=0.66), with sensitivity of 63.6% and
specificity of 50.0% at a cutoff value of 45 %. WTI1
also showed fair AUC (AUC=0.63), with sensitivity
0f63.6% andspecificity 68.8 % atacutoff valueof40%
(figure 2).

A log rank test was carried out to determine if
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there were differences in the 2 year survival rate
of patients with fascin (figure 3) and WT1 (figure
4) expression below and above the median value.
The 2-year survival rate of patients with fascin of >
45% and WT1 = 40% were nonsignificantly higher
than that of patients with fascin of < 45% and WT1
<40% (P=0.09, P=0.55).

Furthermore, we assessed which factors of age,
gender, site, tumor size, histological type, fascin
distribution, and WT1 distribution influenced lymph
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node infiltration. In univariate analysis of lymph
node metastasis, fascin, and WT1 were found to be
significant risk factors of LN infiltration (p=0.005,
0.02). Multivariate analysis with variables whose
p-value were less than 0.15 in univariate analysis
demonstrated that any of them can be considered as
multivariant risk factors of lymph node metastasis
(Table 4). In univariate analysis of risk factors of
tumor recurrence, there was no significant risk

factor of tumor recurrence (Table 5).
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Fig. (3) Kaplan Meier curve for 2 survival analysis of patients
with oral squamous cell carcinoma according to Fascin

Fig. (4) Kaplan Meier curve for 2 year survival analysis of
patients with oral squamous cell carcinoma according
to WT1

TABLE (4) Results of univariant analysis and multivariant analyses of lymph node infiltration using binary

logistic regression analyses:

Predictors of node infiltration Univariate analysis Multivariate analysis
P Odds ratio (95% CI) P Odds ratio (95% CI)
Fascin 0.005%* 1.09(1.03-1.16) 0.77 0.99(0.92-1.07)
* < median
*  >median
WT 1 0.02* 1.05(1.01-1.1) 0.74 1.01(0.95-1.07)
* < median
° > median
Age
e <60 0.38 2.07 (0.39-10.85)
e =60 (r) 1
Sex
¢ Male (r) 0.71 1
¢  Female 1.39 (0.24-8.07)




PROGNOSTIC SIGNIFICANCE OF FASCIN AND WILM’S TUMOR 1 (WT1)

TABLE (5) Results of univariant analysis of recurrence using binary logistic regression analyses

Predictors of recurrence status Univariate analysis
P Odds ratio (95% CI)

Fascin
<median 045 0.98 (0.92-1.04)
>median
WT 1
<median 0.87 0.99 (0.95-1.05)
>median
Age
<60 0.68 0.64 (0.08-5.42)
=60 (1) 1
Sex

¢ Male (r) 0.99 Undefined

*  Female
T —stage

e T1& T2(r) 0.27 1

e T3&T4 0.26(0.02-2.85)
Node infiltration

*  Negative(r) 0.56 1

*  Positive 1.88(0.22-15.93)

Fig. (5) Photomicrograph shows a) moderate cytoplasmic immuno-reaction with fascin in moderately differentiated OSCC (DAP&
X-200), b) intense cytoplasmic immunoreaction with fascin in poorly differentiated OSCC (DAP&X-400).
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Fig. (6) Photomicrograph shows

DISCUSSION

In this study, fascin was overexpressed in
OSCC cells compared with those in non-neoplastic
epithelium. This result was coincidental with
previous reports that detect increased fascin
expression in human carcinomas % 229 The
increased fascin expression in cancer cells can be
explained by A wnt signalling pathway of fascin
activity through inactivation of the APC gene or
stabilization of b-catenin mutations “”. Another
possible pathway, involving fascin up-regulation in
breast cancer cell lines, is dependent on amplification
or overexpression of c-erbB-2/HER-2 @¥,

As fascin is highly overexpressed in several
tumor types, it is also possible that it is secreted
by the tumor microenvironment and facilitate
tumor development and progression. Transforming
Growth Factor 3 (TGF-B) is secreted by the tumor
microenvironment and increases fascin expression
by phosphorylation of the Smad3 linker region .
Prostaglandins are transient bioactive lipids that are
also often misregulated in cancer and can influence
the adhesive, migratory and invasive potential of
cancer cells ?*-3", Prostaglandins have the potential
to regulate the translocation of fascin in and out
of the nucleus ©?, which might represent another
important mechanism to control fascin dependent
behavior in tumors.

a) moderate cytoplasmic immunoreaction of WT1 in moderately differentiated OSCC
(DAP-X-200), b) intense cytoplasmic immunoreaction with WT1 in poorly differentiated OSCC reveals (DAP&X-400).

The distribution of fascin expression was
correlated significantly with tumor’s histological
grades. The fascin distribution was significantly
higher in poorly differentiated OSCC than well
differentiated and moderately differentiated OSCC.
There was a significant association between the
median cutoff value of fascin and well differentiated
tumor. This result was similar to Alan study, who
detects higher fascin expression in higher stages of
SCC, however, they don’t detect fascin in any of the
well differentiated OSCC 9.

Furthermore, this study showed that the median
fascin cutoff value was correlated significantly with
the most important clinicopathological factors, in-
cluding the size of the tumor, lymph node metasta-
sis, and clinical TNM stage. Fascin cutoff value was
found to be an univariant risk factor for LN metas-
tasis but not for recurrence. The 2-year recurrence
free survival rate of patients with a fascin of = 45 %
was higher than that of patients with a fascin of < 45
%, however, it is not significant. This result was co-
incidental with other studies that detected positive
correlation between fascin and tumor size ¥, tumor
stage, N metastasis (2 increased recurrence and
decrease patients’ survival (1¢-23:39

In mesenchymal and also epithelial cells, expres-
sion of fascin induces protrusions and increases mo-
tility ¢+ 3. Previous in vitro studies demonstrated
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that elevated levels of fascin increased the speed of
cell migration in urothelial carcinoma ©®. Fascin
has been shown to promote invasiveness of the co-
lon, breast, esophageal carcinoma derived cells 1337
*® and OSCC 19,

Furthermore, disruption of endogenous fascin
expression in nasopharyngeal carcinoma cells
suppressed its invasiveness, decreased cell filopodia
and lamellipodia, thus, indicating the relevance of
fascin to cancer cell invasiveness ©®. Chen et al.
found that fascin activity is blocked by migrastatin
analogues, decreasing tumor migration, invasion
and metastasis in breast cancer ©?.

Moreover, fascin-overexpressed cells also
demonstrated an increase in MMP-2 activity 1649,
MMP-2 and MMP-9 are proteolytic enzymes that
digest the components of the basement membrane
facilitating metastasis of malignant tumors “V.
During cell migration, thrombpspondin-1 induces
cross-linking of fascin and F-actin that leads
to formation of F actin based cell protrusions.
Fibronectin triggers phosphorylation of fascin
at S39, and subsequent loss of F-actin bundling
facilitate cell adhesion to fibronectin, laminin and
other ECM molecules in OSCC cells, increasing
the tumorigenicity of cancer cells “>*. Moreover,
loss of F-actin bundling resulting in a more diffuse
cytoplasmic distribution of fascin as observed in

our study and Shimamura et al study ©®.

The recycling endosomal protein Rab35, a
member of the Rab family of GTPases, has been
proposed as one potential
involved in transporting fascin to the cell periphery
in mammalian cells. In fibroblasts, Rab35 is enriched

regulatory protein

near the plasma membrane and colocalises with
fascin in filopodia, microspikes and lamellipodia.
Overexpression of dominant-negative Rab35 limits
the presence of fascin at the plasma membrane and
increases cytoplasmic accumulation. Disruption of
this regulatory mechanism occurs in cancer cell,
increasing cytoplasmic distribution 4,

(1197)

As fascin cutoff value was found to be an
univariant risk factor for LN metastasis and high
fascin expression was seen in 17% cases where
lymph node metastasis was not detected (NO). It
will be mandatory to follow these cases further to
assess whether fascin expression acts as an indicator
“submicroscopic” metastasis, and have an effect on
patient survival.

In this study, WT1 was found to have a significant
increase in OSCC cells more than the control. This
result was in consistence with other studies that
registered overexpression of the wildtype WT1 gene
in both leukemia and solid tumors “*¥_ including
OSCC. WT1I mRNA was found overexpressed
in one of the six OSCC cell lines and the normal
mucosal epithelium did not express WT1 @Y. Oji
et al. " study, the cutoff levels of WT1 expression
levels in normal-appearing mucosal tissues of
patients were set at mean + 2 SD; however, muscle
cell, myoepithelial cells and endothelial lining
cells of blood capillaries also showed WT1 protein
and mRNA, and endothelial cells of capillaries
proliferate greated in tumor than in an intact
mucosa. Langman et al. ® reported that the normal
myoepithelium of the salivary gland was negative
for WT1 protein, the neoplastic myoepithelium in
pleomorphic adenomas of the salivary gland was
positive for it.

There was correlation between WTI1 and
histologic differentiation, significant difference
between WTI1 of poorly differentiated and well
differentiated OSCC (P= 0.003). This result was
in consistence with Mikami et.al, WT1 protein
was detected on actively proliferating cancer nests
and was also expressed in the prickle cell layers
of epithelium where cell adhesion was weakened
to form tumor nests for invasion @Y. Qji et al. 1
reported that high expression levels of the WTI
gene showed significant correlation with poor
histologic tumor differentiation and advanced tumor
stage of head and neck SCC. WT1 is expressed in
lower differentiated epithelium instead of higher
differentiated epithelium during the process
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of tumorigenic transformation and neoplastic
cells @, On the other hand, only one study stated
that there was not a significant relation between

histopathological grade and WT1 expression .

In this study, overexpression of WT1 concen-
trated mainly in the cytoplasm. This is in agree-
ment with Li et al who found 5 samples of tumor
samples in SCC of head and neck showed positive
staining in cytoplasm ©?. Nakatsuka et al examined
494 cases of different human neoplasias including
tumors of the urinary and gastrointestinal tract, fe-
male and male genital organs, lung, skin, breast,
brain, soft tissues and bone using an immunohisto-
chemical approach. A majority of the positive cases
showed diffuse or granular staining in the cyto-
plasm. Also the cytoplasmic expression of WTT1 in
ameloblastoma 159,

These results can be explained by Li et al.
who found that WT1 and p63 promoted cell
proliferation. In addition of expression of 18 genes
involved in cell proliferation, cell cycle regulation
and DNA replication were significantly altered by
downregulation of WT1. Several known WT1 and
p63 target genes were affected by WT1 knockdown.
Additionally, high WT1 mRNA levels were detected
in SCC of head and neck patient samples. WT1 and
p63 are involved in cancer cell growth ©V.

In this study, WT1 Distribution was significantly
higher in OSCC associated with lymph node
infiltration than OSCC without LN infiltration.
Moreover, OSCC with TNM3&4 showed a
significant WT1 distribution than OSCC with
TNM1&2. There was a significant association
between the median cutoff value of WTI1 and
moderately differentiated tumor (P=0.02), and LN
infiltration (P=0.01). These results in agreement
with Li et al. ® who found the nuclear and
cytoplasmic expression of WT1- associated protein
in tumor tissues was significantly higher than non-
tumor tissues (P<0.001). An univariate analysis
revealed that high nuclear expression of WTAP was
significantly associated with poor overall survival

Samah H. El-Meadawy, et al.

P<0.001, and Oji et al. " reported that WTI
mRNA expression was correlated with the tumor
stage of head and neck squamous cell carcinoma.
Overexpression of WT1 enhanced the ability of
cell proliferation and invasion. High levels of
WT1 expression were associated with lymph
node and omentum metastasis of ovarian cancer
patients. WT1 was highly expressed in aggressive
carcinomas and carcinosarcoma. These results were
obtained using a real-time quantitative PCR (qPCR)
method to examine the precise quantification of
WT1 expression levels in clinical samples. WT1
is highly expressed in patients with higher-stage
cancers, lymph node and omentum metastasis, and
ascites production ©» . This can be explained as
WTT1 has been found to be a potent transcriptional
regulator of genes important for cellular growth
and metabolism, including extracellular matrix
components, growth factors, and other transcription
factors ©®. WT1 was found to bind to the promoter
of a tumor suppressor gene CDC73, negatively
regulate its activity, and promote the proliferation of
OSCC cells ©”. WTI could also promote invasion,
migration and metastasis %%, the association
between WTI1 expression in breast cancer and
poor prognosis is potentially due to cancer-related
epithelial-to-mesenchymal transition (EMT) and
facilitate angiogenesis ©'2).

No statistically significant differences in WT1
immunohistochemical staining were observed by
clinical variables such as age, sex, location, size in
agreement with Li et al and Bolonga et al °3%,

Because WT1 has been identified as a
molecular target for cancer immunotherapy,
immunohistochemical detection of WT1 in tumor
cells has become essential ®". Two separate phase I
clinical studies by Tsuboi et al. ®® and Oka et al. ®
using WT1 peptide-based cancer immunotherapy
in patients with cancers of same histologic types as
OSCC (i.e., squamous cell carcinoma) and that also
express WT1 proteins both demonstrated a decrease
intumor marker expression and were considered to be
effective. Recent clinical studies have demonstrated



PROGNOSTIC SIGNIFICANCE OF FASCIN AND WILM’S TUMOR 1 (WT1)

that patients with hematological malignancies who
have minimal residual disease after therapy may be
cured by WT1 peptide vaccination . In a phase II
clinical study showing that WT1 vaccination could
induce WTl-specific cytotoxic T lymphocytes
and cancer regression without damage to normal
tissues®®_ Thus, these findings suggest WTI
peptide-based immunotherapy to be a new treatment
option for OSCC.

LIMITATION OF THE STUDY

Some limitations of this retrospective study are
present, such as the proper match of the control
group; and the possible confounding factors that
may affect the results. Also, the sample size was
small.

CONCLUSION

Fascin and WT1 have oncogenic -effects.
Overexpression of them contributes to a more
aggressive clinical course. Understanding the role
of them on OSCC and other tumors will facilitate
the development of new treatment strategies.

RECOMMENDATION

Larger multicenter studies are needed to confirm
the oncogenic effects of fascin and WTI1. Also,
subsequent studies of protein expression in cell lines
of OSCC by Western blot analysis and vector-based
siRNA by semiquantitative reverse transcriptase-
polymerase chain reaction are now underway,
designed to study the effects of down-regulation of
fascin and WT1 for help in cancer treatment.
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