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Abstract 
    Background: Human papilloma virus (HPV) is involved in development of almost all cervical cancers, mainly through the subversion 
of cellular mechanisms of growth control. Fascin plays central role in subsequent cell transformation events. Fascin mediates stabilization 
of parallel actin bundles where cellular protrusions are formed; this represents primary stages of cell migration and metastasis. 
Immunohistochemical assays have shown up-regulation of fascin expression in many epithelial and non-epithelial neoplasms. Therefore, 
the aim of this study was to investigate HPV infection and fascin expression in samples of cervical cancer. 
   Methods: Of 66 patients with confirmed SCC, formalin-fixed specimens, embedded in paraffin blocks were evaluated for HPV 
infection with nested multiplex polymerase chain reaction (NM-PCR) and for fascin expression with immunohistochemical assays.  
Statistical analysis was performed using Wilcoxon rank-sum test and SPSS software. A p<0.05 was considered for statistical significance. 
   Results: Of 66 samples, 52 (78.7%) were found positive for HPV infection and fascin over-expression was shown in all squamous cell 
carcinoma samples. 
   Conclusion: This study showed fascin overexpression in squamous cell carcinoma of the cervix which might be involved in metastasis 
of cancers induced by some types of HPV, hypothetically through attenuation of inter-cellular adhesions, and induction of cell motility. 
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Introduction 
Cervical cancer is the fourth most common cancer in 

women throughout the world. Annually, 530000 incidents 
and approximately 270000 deaths are estimated which is a 
global health issue. In under-developed countries, with lim-
ited access to effective screening programs and lack of sub-
sequent treatment for pre-cancerous lesions,  cancer of the 
cervix is the most common cause of cancer-related death 

(1). 
Human papilloma virus (HPV) is responsible for devel-

opment of almost all cervical cancers. The infection with 
high-risk HPVs, especially types 16 and 18, has strong cor-
relations with the establishment of squamous cell carci-
noma and cervical adenocarcinoma, respectively (2). These 
DNA viruses can directly subvert mechanisms involved in 
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↑What is “already known” in this topic: 
Human papilloma virus (HPV) is involved in the development 
of almost all cervical cancers, mainly through the subversion 
of cellular mechanisms of growth control. Fascin mediates 
stabilization of parallel actin bundles where cellular 
protrusions are formed; this may represent primary stages of 
cell migration and metastasis.   
 
→What this article adds: 

The present study showed fascin overexpression in all 
squamous cell carcinoma samples of the cervix which might 
be due in part to trans-activation of FSCN promoters by E6/E7 
oncoproteins of HPVs.  
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cellular growth control. In fact, after genome integration, 
removal of E2-mediated repressive control on viral E6 and 
E7 oncoproteins leads to degradation of pRb and p53 cel-
lular proteins and cell cycle progression through S-phase 
(3). E7 binds to pRb and its associated pocket proteins p107 
and p130 and destroys E2F/pRb interactions of cell-cycle 
control (4). E6 not only interacts with p53 and prohibits 
p53-induced apoptosis, but also activates telomerase re-
verse transcriptase (TERT) and plays key role in keratino-
cyte immortalization(5). Persistent infection accompanied 
with deregulation of cell cycle controls results in genome 
instability and induction of oncogenic mutations which 
may finally lead to cell transformation. 

Transformation is known mostly by several phenotypic 
modifications, including alterations of cell shape, motility, 
anchorage dependency, and cell-cell contacts. These modi-
fications involve rearrangement of microfilament cytoskel-
eton, especially in the cell periphery, where fascin is usu-
ally found as an actin cross-linking protein (6). 

Fascin plays a central role in the formation of two cellular 
actin-based structures, including cortical protrusions (i.e., 
filopodia, spikes, lamellipodial ribs, dendrites, and micro-
villi), and microfilament bundles (7). Fascin mediates sta-
bilization of parallel actin bundles where cellular protru-
sions are formed; this represents primary stages of cell mi-
gration when it is required in physiologic or neoplastic set-
tings. High levels of fascin expression occur in the brain 
(neurons, glial cells, and endothelial cells), ovary and testis 
(8) but it is absent or has limited expression in epithelial 
cells. However, immunohistochemical assays have shown 
up-regulation in fascin expression in many epithelial and 
non-epithelial neoplasms (9), including lymphomas, 
glioblastomas and carcinomas, where its overexpression 
correlates with increased tumor metastasis and invasive-
ness (10).  

As a result, fascin can be used as a marker in the 
diagnosis and prognosis of different cancer types (10), in-
cluding squamous cell carcinoma (SCC) of the cervix. 
Therefore, this investigation was performed to study HPV 
infection and fascin expression in samples of cervical can-
cer to analyze the potential correlation between fascin ex-
pression and transformation of squamous cell epithelium of 
the cervix. 

 
Methods 
Samples 
Of 66 patients with confirmed SCC, formalin-fixed spec-

imens, embedded in paraffin blocks were collected from the 
Department of Pathology at Imam Khomeini Hospital, Teh-
ran, Iran. Hematoxylin and eosin-stained tissue sections for 
each specimen were evaluated by an experienced 
pathologist to define the most appropriate tissue area. These 
were evaluated for HPV infection with nested multiplex 
polymerase chain reaction (NM-PCR) and for fascin ex-
pression with immunohistochemical assays.  

 
DNA extraction and polymerase chain reaction for HPV 

detection 
For each paraffin-embedded block, sections were cut at 

eight-micrometer thickness, and DNA extraction was per-
formed using the phenol-chloroform protocol and ethanol 
precipitation, as described previously (11). Nested multi-
plex PCR (NMPCR) was performed for detection of HPV 
types 16, 18, 31, and 33 (high-risk) as well as types 6 and 
11 (low-risk), as described before (11). Concisely, the first 
run of NMPCR was carried out using consensus GP-E6/E7 
primers, which are able to amplify a genomic region com-
mon in all mucosal HPV genotypes. The second run of  
NMPCR was done with 2 type-specific multiplex PCR pri-
mer cocktails (11). The size of each PCR product deter-
mined individual HPV types.  

 
Immunohistochemistry 
Tissue sections of eight-micrometer thickness were taken 

from paraffin-embedded blocks using a standard micro-
tome (Leica SM2000, Wetzlar, Germany) and mounted 
onto microscope slides for analysis. For heat-induced anti-
gen retrieval, after dewaxing and rehydration, all slides 
were subjected to microwave treatment (3×5 min each, 600 
W, in 10 mM citrate buffer, pH 6.0). The slides were then 
immersed into 3% H2O2 and 100% methanol in order to 
block endogenous peroxidase activity. Then, the slides 
were subjected to overnight incubation at 4 °C with mouse 
monoclonal anti-fascin antibody (1:50; Dako) and treated 
with biotinylated anti-mouse secondary antibody (1:100; 
DAKO).  Finally, the slides were incubated with 
streptavidin-peroxidase (1:100; Dianova), and DAB/H2O2 
(1.85 mM). PBS was used for all washing procedures. Hae-
matoxylin was used for counterstaining the slides. As neg-
ative control, PBS was used instead of primary antibody. In 
addition, the endothelium tissues were considered as posi-
tive control of staining. 

 
Immunohistochemical evaluation 
A modified scoring system based on the semiquantitative 

score explained by Bittinger et al. (12) was applied for an-
alyzing the intensity and extent of the staining reaction. For 
each specimen the intensity of staining was scored as 1= 
none, 2= weak, 3= moderate, or 4= strong. The percentage 
of stained tumor cells were scored as 1= 0-10%, 2= 11-
50%, 3= 51±80%, or 4= 81-100%.  

 
Statistical analysis 
Statistical analysis was performed using Wilcoxon rank-

sum test and SPSS software, version 20.0 (SPSS Inc., Chi-
cago). A p<0.05 was considered for statistical significance. 

Results 
HPV Detection 
HPV infection was detected in 78.7% (52/66) of cervical 

cancer samples. The most prevalent type of HPV, among 
six investigated types (16, 18, 31, 33, 6, and 11) was type 
16 with 60.6% (40/66). In 10.6% of cases, coinfection with 
two types of HPV was reported (Fig. 1). 

 
Fascin Immunostaining 
Fascin expression was observed as a fine, granular to dif-

fuse cytoplasmic pattern. Figure 2 demonstrates the results 
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of fascin immunostaining in normal and transformed tis-
sues of the cervix.  

Fascin expression was observed in all cases (100%) of 
cervical carcinoma (p<0.001). Among 66 positively stained 
cervical carcinoma cases, 43 (65.2%) showed the highest 
percentage of tumor staining. On the other hand, 46 
(69.7%) of samples showed intensities less than the control. 
Surprisingly, in our study, no sample showed intensity 
more than endothelial control. 

The relationship features were investigated to assess the 
significance of fascin overexpression in cervical carci-
noma. Fascin expression was not correlated with age, but 
fascin overexpression was significantly correlated with cer-
vical carcinoma (p<0.001). 

The results of fascin overexpression in samples infected 
with different HPV genotypes were summarized in Table 
1. Type 16 (58.2%) was the most prevalent HPV type 
among samples with fascin overexpression, followed by 
coinfection with types 16 and 18 (7%).  

 
 

Discussion 
The purpose of this investigation was to study the preva-

lence of human papillomavirus infection and fascin expres-
sion in cervical squamous cell carcinoma in Iranian pa-
tients. The prevalence of human papilloma virus infection 
in our samples was 78.8%. Since HPV infection has been 
considered as responsible for almost all cervical cancers, 
this discrepancy is due to not testing all genotypes in our 
NM-PCR assay. However, these results are in accordance 
with other studies enrolled in Iran (13-16), reporting HPV 
type 16 as the most prevalent high-risk HPV type in cervi-
cal carcinoma.   

Transformation, local invasion, and distant metastases 
are mediated by subverted cellular growth control pro-
grams, extracellular matrix proteins and endothelial cells 
(17). Development of membrane protrusions, anchorage 
independency, and loss-of-adhesion is often seen in inva-
sive tumor cells. These characteristics are mediated by the 
reassortment of cytoskeleton microfilaments which is 
thought to be directed by actin cross-linking proteins, such 
as fascin (18). Fascin overexpression has been reported to 
decrease cell-to-cell adhesion and to increase motility of 
epithelial cells (19).  

The absence or very low expression of fascin protein has 
usually been reported in normal epithelial cells (20). How-
ever, fascin overexpression has been detected in several hu-
man cancers, such as breast (21), ovarian (22), esophagus 
(23), stomach (24), pancreatic (25), colon (26), skin (6) and 
lung (27) tumors. In this context, up-regulation of fascin 
expression has clinical significance and poor prognosis. 

In this study, we showed that fascin protein overex-
pressed in 65% (43/66) of cervical squamous cell carcino-
mas, which is consistent with the results of Kabukcouglu et 
al. (28) and Koay et al. (9). 

To the best of our knowledge, there are only two pub-
lished reports about the expression pattern of fascin protein 
in cervical carcinoma. Kabukcuoglu et al. (28) and Koay et 

 
Fig. 1. HPV detection by nested multiplex PCR assay. The identifica-
tion of bands with 457 bp and 322 bp indicates HPV types 16 and 18, 
respectively. Lane 1 represents co-infection with these 2 types. Mw: 
Molecular weight; C-: Negative Control; C+: Positive Control.  
 

 
Fig. 2. Immunohistochemical evaluation of fascin expression in the epithelium of the cervix. A) Fascin expression in normal epithelial cells of 
the cervix. B) Over-expression of Fascin in squamous cell carcinoma of the cervix. 
 
Table 1. Fascin overexpression with regard to different HPV genotypes 

 HPV types HPV Negative 
16 16&18 16&6 18 31 6 

Fascin-overexpression 25 (58.2%) 3 (7%) 1 (2.3%) 1 (2.3%) 1 (2.3%) 1 (2.3%) 11 (25.6%) 
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al. (9) showed that normal squamous epithelium has fascin 
immunoreactivity in basal and parabasal cells and normal 
endocervical epithelium did not express fascin. On the 
other hand, the endothelial cells of the cervix show con-
sistent staining for fascin. They reported increasing staining 
in most CIN lesions and more frequent fascin positivity in 
invasive SCC, which is a possible indicator of invasion.  

On the other hand, Ghabreau et al. (29) showed an asso-
ciation between fascin overexpression and the expression 
of high-risk papilloma viruses E6/E7 oncoproteins in colo-
rectal cancer (CRC). An increase in fascin expression has 
also been shown in CRC samples in comparison with nor-
mal colorectal tissues (7, 30). They suggested that E6/E7 
oncoproteins of high-risk papilloma viruses may affect ex-
pression levels of several cellular genes including fascin via 
regulation of their promoter activity (29). Moreover, Lu et 
al. (31) showed that transcriptional activation of FSCN1 
promoter is mediated by native Specificity protein 1 (Sp1). 
The activity of Sp1 is regulated through ERK1/2 pathway. 
This pathway plays role in Sp1-dependent activation of 
FSCN1 promoter. They also hypothesized that EGF can up-
regulate fascin expression, both in mRNA and protein lev-
els. Activation of ERK1/2-Sp1 signaling pathway as well 
as the enhancement of Sp1 binding to DNA may be in-
volved in this issue. 

 
Conclusion 
In conclusion, fascin overexpression decreases inter-cel-

lular adhesions, increases motility of epithelial cells, and 
has been shown in different cancers of humans. This study 
also showed fascin overexpression in squamous cell carci-
noma of the cervix which might be involved in metastasis 
of cancers induced by some types of HPV. Considering the 
relationship between fascin expression and tumor 
invasiveness, this marker can be used as a tool to investi-
gate tumor cells behavior and risk of their invasion to other 
parts of the body. 
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