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Fascin protein is a member of the actin binding protein Fascin. Initially, Fascin
protein was discovered by Bryan J et al. in sea urchin and ocyte in the 70s of the 20th
century, and they conducted its separation and purification 23! In 1993 through the
cDNA sequential information of echinoderm’s Fascin protein [4], it was revealed that it
featured homology with the Drosophila singed protein " human 55kD actin binding
protein [ and the orthologues in other vertebrates homology ["*® % and it was also found
that they did not feature homology with other discovered actin binding protein; therefore,
they were classified into a new actin binding protein family-Fascin protein family.

The mammalian genome encodes three Fascin genes, i.e. Fascin 1, Fascin 2 and
Fascin 3. In humans, the gene that encodes Fascinl is located at 7p22 of the chromosome,
while those of Fascin 2 and Fascin 3 are respectively located at 17g25 and 7q31 1112,
Fascin 10 protein is widely distributed in mesenchymal tissue and the nervous system,
while Fascin 2 and Fascin 3 are specially expressed in retina and testis. >4 Although
several kinds of Fascin protein have been found, currently the mostly studies is still
human Fascin 1(hereinafter referred to as Fascin), and in this paper, it only conducts a
summary of the research progress of this protein in tumors.

1. Fascia Protein is located between 277-493residuals.

Fascin protein must contain two And unlike other actin crosslink proteins,
actin binding sites between it can be such as protein filamin and a-actinin,

bound with the latter. The first site is Fascin protein is closely bound with F-

located at the terminal end of the amino actin and makes the latter to form a

acid, and is between one p- clover folded bundle structure that is laid out in

zone and the residues of 33-47 amino
acid; while the other one has been

inferred from limited proteolysis, which

parallel, and it also features
extraordinary hardness. The use of

antibodies to inhibit the binding of the
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Fascin and actin can stop the cell
migration, but in totally diffused cells,
Fascin’sdistribution is diffused, and are
not located with F-actin, all these
indicated Fascin plays an important role
in cell movement and exclusion. And
Fascin protein also binds with non-
cytoskeletal proteins. Fascin protein in
vitro and undamaged ceils is a substrate
of PKC > I The site of the highly
conservative phosphorylation is the 39th
serine, and it is located in the first actin
binding site, and the phosphorylation of
this site inhibits activity of the binding
of Fascin protein and actin, and bestow it
other activities, i.e. the binding with the
regulation zone of active PKCa. The
latter interaction has been located at the
Zone Cl1 of PKC I The third
interaction of a Fascin is the
neurotrophin receptor, p75NTR 18,
Such a binding depends on the 3rd and
4th B-clover ruffles zones.

Due to its unique function in cells,
Fascin protein possesses extremely
important significance in organisms, and
regarding this, most profound research
has been conducted on the study of
Drosophila melanogaster, for example,
sign (gen of the same Fascin family)
mutation type Drosophila melanogaster

had short and thick bristles, and the
ocytes are inactive, and are unable to
fully develop, thus leading to infertility.
Medically, it has been found that Fascin
protein is specifically expressed in
mature dendritic cells (DC), and now it
has become a reliable indicator of
mature DC, and can help identify the
mutation type DC in the quantitative
tissue specimens and groups of culture
and differentiation, and can be used in
the anti-carcinoma therapy with DC as
the targets, and it can also be used for
clarifying the pedigree source of
diseases’ relevant cells, study has shown
that in 187cases of Hodgkin’s
Lymphoma, HL, with the exception of
the nodular lymphocyte as the main type,
in all types the R-S cells were Fascin
protein strongly positive, and only in 15%
of the Hodgkin’s Lymphoma, HL a
small amount of Fascin protein staining
could be seen, this may be because a
small portion of tumorous cells were
weakly positive, were the infiltration
dendritic cells, or the staining of
vascular endothelial cells, and the results
proved that the R-S cells in Hodgkin’s
Lymphoma, HL originated from
dendritic cells. In addition, it ahs been

found that changes in Fascin expression
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are correlated to some diseases, for
example, Fascin protein had up-
regulated expression in some tumors of
epithelial tissue origin.

2 . Fascin Protein Expression in
Normal Mammals

Fascin protein is expressed in the
tissues of most vertebrates, especially is
highly expressed in brain, ovary and
testis. But its expressions in different
cell types are not uniformed. In T-cells
and several kinds of epithelial cells it
had low expression or no expression,
while it had high expressions in neurons
and glial cell line, skeletal muscle and
smooth muscle cell lines, and the
epithelial cell line. In the following, we
shall respectively introduce the Fascin
protein  expressions in  embryonic
development and mature cells.

During the rats’ embryogenesis
from E8.0 to E16. 5, Fascin genes
transcription was mainly expressed in
the nervous system, developing body
segments and such other tissues as
mesenchymal cells of the mesoderm

origin and limbs 1%,

During early
development, such as E8. 0, Fascin
protein was expressed in the neural
epithelium of the whole embryonic front

— rear axles. Until the later stage of

development, Fascin genes had high
transcription in some of the regions of
the central nervous system, including
brain and the spinal cord, and the Dorsal
Root Ganglia of peripheral nervous
system,. Smooth muscle cells, tissues of
mesoderm origin (such as skeletal
muscle and tendon) and cranial and
dorsal root ganglia ) were all locations of
Fascin protein high expression, and they
were also the locations for the migration
and differentiation of developing cells.
With the exception of neural epithelium,
the developing epithelium had no
expression of Fascin protein.

And regarding the Fascin protein’s
expression in mature cells, it was mainly
conducted on human tissue using
Immunohistochemistry  technique. In
vascular endothelial cells, neural cells
and fibroblasts expression, the Fascin

protein is expressed 120

; In lymphoid
tissue, Fascin protein is specifically
expressed in follicular dendritic cells,
FDCs [ but it is not expressed in such
normal columnar epithelium as bile duct,
mammary gland, stomach, colon, ovary,
pancreas and stomach expression; in the
stratified squamous epithelium of skin
and esophagus, Fascin protein had low

expression in basal cells, but it is not
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expressed in the upper layer of
differentiated cells expression.

It was found in the study of Fascin
expression in mature mammal tissues
using the Immunohistochemistry
technique that Fascin was expressed in
vascular endothelial cells, neural cells
and fibroblasts all had expressions 242¢.
In the lymphoid system, the Fascin
expression was mainly confined to
dendritic cells ?. And in normal bile
duct, mammary gland, colon, ovary,
pancreas and the columnar epithelium of
stomachs, no Fascin expression was
found. But in the basal layer of stratified
squamous epithelium of skin and
esophagus some hidden low expression
could be found, while it was not found in
the differentiated cells of the upper
layers.

In cells, Fascin protein is located in
the actin protein bundle of the
filopodium of cytoplasmic stress fibers
and the edge of the cell membrane
ruffles and the micro-spines 7 % |t
participates in cell migration, the
adhesion between cells and extracellular
matrix and the intracellular interaction;
but the intracellular microfilament
bundle within the cytoplasm participates
in the formation of cytoskeleton.

3 . Fascin’s Expression in Human

Tumors and Its Relation with
prognosis

Fascin-1 had no expression in
normal tissues or only have low
expression, but had different levels of
expression in some carcinomaous tissues.
Although we have attempted to explain
the high expression of Fascin-1 protein
with a common mechanism, it is more
likely that it has some tissue specificity,
because there is a big change in the
positive expression rate of Fascin-1 in of
tumors with different epithelial origin.

Seen from the existing study
achievements, compared with normal
tissue, the Fascin expression in tumors is
very big. As shown in the table, in the
detected tissue tumors, variations
Fascinexpression were found among a

large portion %,

Due to the large
variations in the proportion of Fascin-
positive between different epithelial
tumors, the current opinion holds that
mechanism that leads to the Fascin
expression  variations  has  tissue
specificity. For example, over 95% of
the malignant pancreatic carcinoma have
high Fascin expression [ andFascin

over-expression was found in about 89%
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of the early non-small cell lung
carcinoma NSCLC) 8 But in other
tumors, the probability of Fascin over-
expression was substantially reduced. In
gastric carcinoma, about 22.5% of the
intramucosal carcinoma had Fascin
expression, while the Fascin’s positive
rate in stage T, gastric carcinoma
reached 53.3%, indicating the positive
rate of Fascin’s expression was elevated
along with the expansion of the tumor
invasion scope Y. More interestingly,
in gastric carcinoma and mammary
gland carcinoma, the Fascin staining
strength on the lateral tissue was
stronger than the staining strength of
tumor’s center =% ¥, In partial NSCLC,
similar expression modes were also
found ", Due to the tumor center has
the tendency of hypoxia or necrosis,
such an expression mode may be
correlated to the mechanism of Fascin’s
over-expression in early tumors. Or due
to the excessive Fascin expression by the
tumorous cells of the invasive side, these
cells have high invasion and can more
easily invade into the lymphoid tissue
and blood vessels. Since the tissue
samples or sections used in the past
experiments were unable to completely

and accurately assess the scope of the

Fascin-positive cells of single tumors,
such conclusions call for stricter
illustration.

Another substantial characteristics
is that the Fascin expression in these
tumors is correlated to the tumor’s
malignancy degree and the patients’
prognosis. In NSCLC, the quantity and
modes of Fascin expression in gastric
carcinoma, esophageal carcinoma and
mammary glands were correlated to the

patients’ prognosis and survival rate [26.

3L %21 But the affection modes were
slightly different. The positive rates of
Fascin expression in gastric carcinoma
and esophageal carcinoma  were
increased along with the tumor’s
invasion BY: however, in mammary
gland carcinoma, Fascin expression was
correlated to the tumor’s clinical staging
(P=0. 046), but unrelated to the tumor’s
size, the metastasis of the lymphoid

381

nodes or distant metastasis
general, current research results indicted
Fascin’s high expression is generally
correlated to the tumor’s malignancy
degree.

If we say Fascin is a biomarker of a
tumor’s malignancy, then the Fascin’s

positive rate in the metastatic tumor that
was formed by the metastasized from the
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Fascin-positive tumor should also be
rather high. The studies on gastric
carcinoma have verified this speculation.
Fascin expression was only found in 3%
of the metastasized tumors originating

from Fascin-negative tumors, while in

Fascin-positive metastasized tumors, 72%

had Fascin expression BY. Similarly,
since the specimens used in these studies
failed to strictly illustrate the correlation
between the Fascin over-expression is
correlated to the tumor’s invasion speed
and the possibility of invasion, the
verification of this issue calls for large
clinical  specimens  and  further
illustrations.
4. Mechanism for Fascin over-
expression in tumorous cells

Currently, it is still unclear whether
the molecular mechanism that leads to
Fascin over-expression in tumor occurs
in  transcription level of  post-
transcription level. Due to the different
status of Fascin expression in different
tumors, currently some researchers hold
the opinion that the mechanisms for the

Fascin over-expression in tumors with

different tissue origins might be different.

The over-expression of gene
products in tumors is usually resulted

from the abnormalities of chromosomes.

For example, the encoded product of
HER2/neuis a member of the receptor
family of epidermal growth factor. The
receptor has over-expression in about 30%
of mammary gland carcinoma and is also
associated with the patient’s prognosis.
And in mammary gland carcinoma, the
over-expression of this protein is closely
associated with the amplification of its
encoding gene HER2/neu [34]. However,
in other types of tumors, the probability
variation rate of HER2/neuprotein over-
expression is very big and is usually
higher that the projected levels, which
indicates the existence of other
regulation imbalance mechanisms. For
Fascin, it is shown by the indexing
results of Mitelman’s tumor

chromosome mutation database
(Mitelman Database of Chromosome
Aberrations in  Carcinoma (2005).
Mitelman F, Johansson B and
MertensF(Eds. ), http:/IcgaP. nci, nih.
gov/Chromos- ome}itelman), the
amplification in Zone 7P was not the
common characteristic of all tumors with
Fascin over-expression, and obviously
this cannot rule out the correlation
Fascin’s  over-expression with the
mutations of the chromosomes; however,

current research results indicated a
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greater possibility of incidence of
regulation  irregularity of or/and
transcription or/and post-transcription
level.

Another method for the comparison
of gene transcription level is the
detection of genetic expression profile,
i.e. DNA chip. This method is being
widely used in the studies of tumor
studies, and various databases were also
formed consequently. One example is
the Oncomine database. The database
collated some genetic expression data of
the corresponding normal tissues of the
tumors in some other different databases
5 Adams et al. collected in the
database the mRNA levels of Fascin in
various kinds of tumors ! and the
result showed the mRNA levels of
Fascin in pancreatic tumor and colon
tumor were higher than those in normal
tissues, while in such other tumors of the
remaining tissue origin as lung
carcinoma, mammary gland carcinoma
and ovarian carcinoma etc., the mRNA
levels of Fascin were higher than those
of normal tissues, or the differences had
no statistical  significance.  Using
guantitative PCR method, we also
detected that the Fascin mRNA level in

esophageal carcinoma tissue was higher

than the corresponding normal tissues
B3¢] These results indicated that the up-
regulation of transcription levels or the
changes in mRNA stability only existed
in partial tumors.

Mosialos et al. studied the
regulating mechanism on the Fascin-
1gene transcription level in dendritic
cells. Fascin protein is a reliable marker
for the maturing of dendritic cells, and
the exploration on its expression
regulation in DC cells facilitates the
unveiling of Fascin over-expression
mechanism in tumors. Their research
results indicated that Fascin’s promoter
is located in the 3kb zone of the 5° side
of the gene, and the expression is
controlled by cis-acting elements. This
promoter has very strong in the nerve
cell line in which DC Fascin expression
were positive, and this promoter’s
activity was elevated along with the
mature status of DC cells. Through
progressive 5’ loss, within about 20Qbp
from the ignition codon, one core
promoter zone has been verified, which
contained a publicly known GC box, one
compound sequence of the CAMP
response element/AP-1 binding site and
one TATA box. Besides, in an enhancer
that is rather far from the initial codon
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and has phrasal specific function has a
silencer, and in the DC that is maturing
and has been subject to

immunostimulation, this phrasal specific

enhancer can the activity of the promoter,

but such an increased activity was not
seen in immature DC 7). How to link
these regulatory elements and the Fascin
expression in tumors is a current hot
research topic.

Previous studies have found that
Fascin  genes had  up-regulated
expressions in tumorous cell lines of
epithelial origin, such as cervical
carcinoma Hela, gastric carcinoma AGS,
colorectal carcinoma LIM 1215 and
SW480, pancreatic carcinoma BxPC3
and T3H4. Some studies have shown
that the up-regulated expression of
Intracellular Fascin genes may lead to
the increase of cell membrane blebbing,
intercellular junctions have dissociation,
and meanwhile the cell mobility is
accordingly increased by 8-17 times.
And in Fascin genes were transected into
cell line of SW1222 of colorectal
carcinoma with high differentiations and
low expression of Fascin genes, the
result showed that with the elevation of
Fascin genes expression, there would

also be such serial changes as increased

cell surface projections, and the cell
differentiation is rather low, and
flourishing cell proliferation,
reconstruction of the actin cytoskeleton,
and increased cell motility, and in three-
dimensional matrix the cells’ invasion
was increased by 2-5 times, etc.. Zhang
Shu, et al. analyzed the expression of
Fascin genes mRNA in various ovarian
tissues using semi-quantitative RT-PCR
method ovary, and the results showed
that in normal ovarian tissue there was
no expression of Fascin genes, while
there was an elevated tendency of Fascin
genes expression level in non-metastasis
primary ovarian carcinoma, metastasis
primary ovarian carcinoma and ovarian
carcinoma metastasis, and the deviations
among them had substantiality ((P<0.05).
Meanwhile, Fascin genes mMRNA
expression and clinical staging had
positive correlation, while it was not
associated with histological type of
ovarian carcinoma, pathological grading
and whether there were ascites or not.
Research results have indicated that the
high expression of mobility-related
Fascin protein is correlated to the
metastasis of ovarian carcinoma .
RongJu et al. conducted detection and
analysis on the differentially expressed
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genes that were transformed from
immortalized esophageal epithelial cell
line SHEE and the esophageal
carcinoma cell line that was transformed
from SHEE malignancy on the two
levels of protein and mRNA, and they
analyzed the status of differentiated
protein expression between SHEE and
SHEEmt wusing two-dimensional gel
electrophoresis, and they conducted
assessments on partial points of
differentiated expression using MALDI-
TOF-MS, and conducted detection on
the target genes at mRNA transcription
level using RT-PCR, and also conducted
sequential detection analysis of RT-PCR
products. The results showed in 9 genes
of the malignant transformation from
SHEE to SHEEmt, there were
differentiated expressions, and among
them Fascin-1 gene was elevated by 3.
64 times at protein level, and the mRNA
level was elevated by 16, 17 times. It can
be seen that Fascin-lgene may be
correlated to the malignant
transformation from SHEE to SHEEmt
[39].

It was found in the studies of a
series of tumors, tumors with positive
expression of Fascin protein usually has

higher histological grade or higher

invasion, for example, Kempf et al. et
al. Through a series of studies of Fascin
expressions of the subcutaneous
CD30+lymphoproliferative diseases
with various malignancy degrees, it was
found that with the elevation of
malignancy degree, Fascin expression
was also elevated ™. Yoder et al.
conducted analysis on the status of
Fascin protein expression and of 210
cases of mammary gland infiltration
carcinoma and 5-year survival period
and the result showed that Fascin was
expressed in about 16% of the mammary
gland carcinoma, and it had positive
correlation with the Bloom-Richardson
grading of ER, PR-negative, and was not
correlated to HER2 status, tumor staging
and metastasis mode. Fascin The
average survival rate of patients with
positive Fascin protein expression was
reduced. Fascin protein high expression
in ER, PR-negative mammary gland
carcinoma indicated it had more invasive
clinical process, Fascin protein may be
the new index of molecular therapy of
ER-negative mammary gland carcinoma
413 Pelosi et al. found that in 220 cases
of Stage I non-small cell lung carcinoma,
Fascin protein was positive in 98% of

squamous cell carcinoma, positive in 78%
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of adenocarcinoma, positive in 6 cases

of large cell carcinoma 83%, positive in

both 2 cases of squamous cell carcinoma.

Fascin protein positive expression was
closely correlated to tumor histological
grade, and in adenocarcinoma, in those
with contralateral thoracic or remote
metastasis, Fascin was usually diffused
positive. Patients with Fascin diffuse
positive usually have a shorter survival
period, and it was not correlated with
other clinicopathological indicators (2.
Domestically, Yu Weixia et al.
conducted Immunohistochemistry
staining of Fascin and Ki-67 on 51 cases
of non-small cell lung carcinoma of
different histological types and clinical
staging, the total Fascin positive rate was
52.9%, among which in 2 cases of
highly differentiated mucoepidermoid
carcinoma and 4 cases of
bronchioloalveolar carcinoma, Fascin
expression were both negative, while in
4 cases of large cell carcinoma and 3
cases of pleomorphic carcinoma, the
Fascin expression rate was elevated, and
in adenocarcinoma, the Fascin positive
rate was 43.5%, and in squamous cell
carcinoma it was 66.7%. Fascin protein
had up-regulated expression in non-

small cell lung carcinoma, and it had

positive correlation with Ki-67 index.
Fascin protein was a marker for the poor
differentiation and high malignancy of
non-small cell lung carcinoma. And the
reason that the lower positive rate was
lower than that in the result of Pelosi et
al. is not clear, and it may be correlated
to antigen retrieval, formation of cases
and the differences in the judgment
standard. Kabukcuoglu S et al.
Immunohistochemistry  staining  of
Fascin protein was conducted on the
cervical biopsy specimens of 92 cases,
among which the positive rate of 13
cases of chronic cervicitis was 69%, the
positive rate of 33 cases of CIN was
94%,and the positive rate of 46 cases of
infiltration carcinoma was 67%, the
scoring of Fascin protein expression in
high CIN was substantially elevated
compared with low CIN, chronic
cervicitis and infiltration carcinoma;
meanwhile, it was found the quantity of
microvessels in  high CIN was
substantially elevated than those in
infiltration carcinoma and chronic
cervicitis. It indicated that when the
cervix has malignancies, Fascin protein
expression is also elevated, and similarly,
the quantity of microvessels is also
elevated 1 A Roma AA et al
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Immunohistochemistry  staining  of
Fascin protein was conducted on 90
cases of multiformeglioblastoma and
GBM, and in all cases there were
positive expressions, and among 19
cases positive cell number >75%, in 14
cases the positive cell number 50%-
75%,in 23cases the positive cell number
25%-50%,in 26 cases the positive cell
number was at 5%-25%.in 8cases
positive cell number <5%. In the control
group, in 11 cases of low-grade
astrocytoma, in 9 cases the Fascin
positive cell number<50%,10 cases
anaplastic astrocytoma, AA in 8 cases
the Fascin positive cell number >50%,
and all glioma had Fascin protein
expressions, and the higher the tumor’s
malignancy degree, the stronger the
Fascin protein staining. In
glioblastomamultiforme, there was no
correlation between the GBM staining
degree and the survival rate, and Fascin
may play a role in the infiltration aspects
[44]. Xie JJ et al. studied Fascin’s role in
cell  proliferation of  esophageal
carcinoma and the infiltration aspects,

and they sealed the Fascin expression of

EC109 of esophageal carcinoma cell line,

and the results showed the Fascin’s low

expression resulted in cell proliferation

and the reduction of infiltration. In
addition, Fascin may also play roles in
the aspects of cell growth regulation.
Regarding the aspect of cell infiltration,
Fascin was correlated to the activation of
metalloproteinase. Xie JJ et al. also
found that the reduction of Fascin
expression also led to the reduction of C-
erbB-2 and B-catenin at protein levels.
These results indicated that Fascinmay
play a decisive role in regulating the
progress of esophageal carcinoma !,
Adsay NV et al. found that like other
malignant processes, the progress of
pancreatic carcinoma is a genetic disease
that is resulted from a series of genetic
carcinoma-related mutations.  Fascin
protein’s high expression and k-ras
mutation, HER-2/neu, PSCAabd MUC5
et al. may belong to early changes, while
the high expressions of P16 inhibition,
MUCL1 and cyclin DI belong to mid-term
changes, and the high expression of P53
and DPC4inhibiiton, BRCA2 mutation
and Ki-67, etc. belong to late-stage
changes “?). Studies by Tong GX et al.
found that Fascin protein expression was
not found in normal human transitional
epithelium, and there were no elevated
Fascin protein expressions in cystic

bladder  dermatitis, glandular  flirt
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dermatitis, renal adenoma, inverted
papilloma, everted papilloma and
adjacent transitional epithelium. In 42%
(5/12) of the superficial papillary
transitional cell carcinoma, there was
weakly positive expression, in 95%
(19/20) of the infiltration transitional cell
carcinoma, there was strongly positive
expression, and in the small infiltration
foci, there was also positive expression,
but had lighter staining than deep
infiltration  foci. In addition, in
carcinoma in situ, the number of positive
cells >50%. These discoveries indicated
the increase of Fascin protein expression
is correlated to the increase of

infiltration of infiltration  bladder

transitional cell carcinoma of the skin 171,

Xiao T et al. detected the plasma
specimens of 628 cases of lung
carcinoma using ELISA method and the
results showed that the plasma matrix
metalloproteinase 1 was substantially
elevated in late-stage lung carcinoma,
and Fascin protein was detected for the
first time using ELISA method .
Currently, some literature reported
some methods which can reduce the
Fascin protein expression, for example
Sugihara A et al. Studies have found
UVB stimulation can lead to reduction

of Fascin protein expression in bone
marrow dendritic cells and epidermal
Langerhans cells by reducing the
rearrangement of cytoskeletal protein 1.
Megiorni F et al. sealed the genes of
CREB’s binding protein of NT2
precursor cells using RNA interference,
and the result showed in the 1. 2K-
cDNA hybridization experiment of
minor rearrangement, the Fascin protein
expression in cells of CBP depletion was

reduced than that of the control group ©°.
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