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Abstract

AIM: To explore the role of actin-bundling protein,
fascin during the progression of pancreatic cancer.

METHODS: The plasmid expressing human fascin-1
was stably transfected into the pancreatic cancer cell
line MIA PaCa-2. The proliferation, cell cycle, motility,
scattering, invasiveness and organization of the actin
filament system in fascin-transfected MIA PaCa-2 cells
and control non-transfected cells were determined.

RESULTS: Heterogeneous overexpression of fascin
markedly enhanced the motility, scattering, and inva-
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siveness of MIA PaCa-2 cells. However, overexpression
of fascin had minimal effect on MIA PaCa-2 cell pro-
liferation and cell cycle. In addition, cell morphology
and organization of the actin filament system were
distinctly altered in fascin overexpressed cells. When
transplanted into BALB/c-nu mice, fascin-transfected
pancreatic cancer cells developed solid tumors at a
slightly slower rate, but these tumors displayed more
aggressive behavior in comparison with control tumors.

CONCLUSION: Fascin promotes pancreatic cancer cell
migration, invasion and scattering, thus contributes to
the aggressive behavior of pancreatic cancer cells.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Pancreatic cancer is characterized by aggressiveness and
carly metastasis, and the survival rate for this cancer is
among the lowest of all cancer types. In an effort to elu-
cidate additional targets for the detection and therapy for
this type of cancer, our lab completed a proteomic anal-
ysis of primary pancreatic cancer and normal pancreas
samples'. We identified 70 proteins that were expressed
at least 2-fold higher in pancreatic cancers when com-
pared with normal pancreas samples. Of these proteins,
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18 were involved in cytoskeleton regulation, and fascin
was one of the identified proteins that had the greatest
change between pancreatic cancer and normal pancreas
samples. Because cell motility is based on rearrangement
of the actin cytoskeleton and this process of rearrange-
ment is governed by multiple actin-binding proteins, we
postulated that these proteins may play some role in the
invasion and metastasis of pancreatic cancer. Several
other studies have previously shown that the actin-bun-
dling protein, fascin, which is specifically expressed in
pancreatic cancer when compared with normal pancreas,
is closely associated with the status of pancreatic cancer
cell differentiation and plays an important role in pan-
creatic cancer progression””,

Fascin was identified in the 1970s to be a 55-kD glo-
bular protein that cross-links F-actin into well-ordered
and tightly packed parallel bundles that are concentrated
in cell protrusions during cell migration. Fascin is highly
expressed in specialized cells that are rich in filopodia,
such as neurons, glial cells, mature dendritic cells and
actively migrating cells, such as the endothelial cells of
microvessels'®”. Fascin expression is often absent in
normal epithelial cells, such as the epithelia of the bile
duct™, urinary bladder™”, breast™, colon!"", ovary“zj, pan-
creas’” and stomach!”. Fascin expression is upregulated
in several human neoplasms, such as breast!"”, lung[m
kidney"™, ovary"?, prostate and pancreatic cancers™'’,
Fascin overexpression is often correlated with an invasive
tumor phenotype, poor prognosis and decreased disease-
free survival.

The role of fascin in the malignant behavior of
pancreatic cancer remains unknown. To determine the
functional consequences of fascin overexpression in
pancreatic cancer cells, we stably transfected a human
pancreatic cancer cell line, MIA PaCa-2, with a plasmid
containing full-length human fascin cDNA. The prolif-
eration, cell cycle, motility, scattering, invasiveness and
organization of the actin filament system were evalu-
ated in fascin-transfected MIA PaCa-2 cells and in non-
transfected control cells.

>

MATERIALS AND METHODS

Cell culture

The human pancreatic cancer cell lines, BxPC-3, MIA
PaCa-2 and AsPC-1 were obtained from American Type
Culture Collection (Rockville, MD, United States), and
the PC-1, PC-4 and PC-7 cell lines were established and
maintained in our laboratory. The BxPC-3, AsPC-1, PC-1,
PC-4 and PC-7 cell lines were cultured in RPMI 1640
(GIBCO, Paisley, United Kingdom) with 10% fetal bovine
serum (FBS) (HyClone Laboratories, United States) and
penicillin-streptomycin (100 TU/mL-0.1 mg/mL). The
MIA PaCa-2 cell line was cultured in Dulbecco's modi-
fied Eagle's medium (DMEM) (GIBCO, Paisley, United
Kingdom) supplemented with 10% FBS and penicillin-
streptomycin (100 IU/mI.-0.1 mg/mL). All cells were
maintained in a humidified 5% CO2 atmosphere at 37 C.
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Antibodies

The fascin antibody (M3567) was purchased from DAKO
(Glostrup, Denmark); the 3-actin antibody was purchased
from Sigma (MO, United States); the EnVasion"" Detec-
tion Kit was purchased from DAKO (Glostrup, Den-
mark); and the FITC-conjugated secondary antibody was
purchased from Boster (WuHan, China).

Transfection

A pcDNA3 vector containing the full-length human fas-
cin cDNA (pcDNA3-Fascin) was kindly provided by Dr.
Josephine C. Adams (Lener Research Institute, Cleveland,
Ohio, United States). The insert was cut out with the
EcoR 1 restriction enzyme to acquire the pcDNA3 con-
trol vector (pcDNA3-Vector). The sequence was verified
by DNA sequencing. MIA PaCa-2 cells were transfected
with either pcDNA3-Fascin or pcDNA3-Vector. Approx-
imately 5 X 10* MIA PaCa-2 cells per well were seeded in
a 6-well culture plate and were subsequently transfected
with 5 ug of plasmid using 10 uL. of Lipofectamine 2000
(GIBCO, United States) in 250 pl. of Opti-MEM (GIB-
CO, United States). After 48 h, G418 (GIBCO, United
States) was added to the cells for selection at a concentra-
ton of 800 pg/mL. After 10 to 14 d, antdbiotic-resistant
colonies were picked, pooled and maintained in DMEM
containing 10% FBS and 400 pg/mlL G418.

Western blotting analysis

Cells were rinsed twice with D-Hanks and solubilized
with lysis buffer [50 mmol/L Tris (pH 8.0), 1% Non-
idet p-40, 150 mmol/L NaCl, 0.1% sodium dodecyl
sulfate, 0.5% deoxysodium cholate, 1 X cocktail (Roche,
Mannheim, Germany)] for 30 min on ice. The total ex-
tract was cleaned by centrifugation at 12 000 r/min for
30 min at 4 'C, and the supernatant was collected. The
protein concentration was determined with the Bradford
assay (BioRad, CA, United States). A total of 40 ug of
total cell extract was separated by sodium dodecyl sul-
fate polyacrylamide gel electrophoresis. The separated
proteins were transferred onto an Immobilon-PVDF
membrane (Millipore, Bedford, MA, United States) and
were blocked and incubated with the primary antibody
overnight at 4 “C. The Envasion™ Detection Kit with
DAB liquid substrate (DAKO, Glostrup, Denmark) was

used for protein detection.

Immunocytochemistry and Inmunofluorescence

Cells were cultured on sterile coverslips and were in-
cubated for 24 h in a humidified 5% CO2 atmosphere
at 37 C. The coverslips containing the cells were then
fixed with 4% paraformaldehyde in phosphate buffered
solution (PBS) for 10 min, washed with PBS, permea-
bilized in 0.2% Triton X-100 in PBS for 5 min, washed
and then blocked with normal goat-serum for 30 min
at room temperature. Cells were then incubated with an
appropriate primary antibody for 1 h at 37 C, and were
rinsed 3 times with PBS. For protein detection by immu-
nocytochemistry, an Envasion’" Chem"™ Detection Kit
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(DAKO, Glostrup, Denmark) was used. The reaction
color was developed by incubating sections with DAB
liquid substrate. The slides were then washed with water
and counterstained with hematoxylin. The slides were
then dehydrated and mounted with mounting media.
For immunofluorescence, a FITC-conjugated goat anti-
mouse IgG secondary antibody was used. After washing,
the slides were mounted with glycerol and imaged with
an immunofluorescence microscope (Olympus BX51).

Proliferation assay

For the proliferation assay, 1 X 10" MIA PaCa-2 cells per
well were seeded in a 24-well culture plate in DMEM
supplemented with 10% FBS. Every 24 h, cells from 3
independent wells were collected by trypsinization and
counted using a hemocytometer.

Wound healing/cell migration assay

Cell migration was evaluated by the wound healing as-
saym. Fascin-transfected MIA PaCa-2 cells and non-
transfected control cells were plated separately into 6-well
culture plates and cultured to 70%-80% confluence in
DMEM containing 10% FBS. After a 24-h serum stat-
vation period, the monolayer of cells was wounded by
manual scratching with a sterile plastic 200 pl. micropi-
pette tip, washed with PBS 5 times to remove cell debris,
photographed with an inverted tissue culture microscope
(Leica LEITZDM 1L) and then placed in complete me-
dium in a humidified 5% CO:2 atmosphere at 37 'C. After
20 h of incubation, the wells wete re-evaluated under the
microscope, and the wounded area was re-imaged for
comparison.

Aggregation assay

The ability of the cells to aggregate was tested by hang-
ing drop suspension cultures'”. Cells were trypsinized
with 0.25% trypsin in the presence of 0.01% ethylene
diamine tetraacetic acid, washed twice in PBS, and resus-
pended at 2.5 X 10° cells/ml. in DMEM containing 10%
FBS. Drops of medium (20 plL in each drop, contain-
ing 5000 cells) were pipetted onto the inner surface of a
Petri dish lid. The lid was then placed on the Petri dish,
and the drops with the cells suspended were left hanging
from the lid. To compensate for evaporation, 8§ mL of
serum-free culture medium was added to the bottom of
the Petri dish. After incubation at 37 C for 12 h, the lid
of the Petri dish was inverted and photographed under
an inverted tissue culture microscope.

Invasion assay

For the invasion assay, the BioCoat Matrigel Invasion
Chamber (Becton Dickinson Bioscience, United States)
was used according to the manufacturer’s instructions.
Briefly, 2.5 X 10* MIA PaCa-2 cells suspended in 500 pL
serum-free medium were seeded onto Matrigel-coated
filters, and 750 pl. of DMEM containing 10% FBS was
added as a chemoattractant in the lower portion of the
wells. After incubation at 37 ‘C with 5% COz2 for 24 h,
the inserts were removed, and the non-invading cells that
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remained on the upper surface of the filter were scraped
off with cotton swabs. Cells on the bottom surface of
the membranes were fixed with ethanol and stained
with 0.05% crystal violet. The number of cells invading
through the Matrigel membrane was counted. Data are
presented as the average of triplicate determinants.

Cell cycle analysis

For the cell cycle analysis, a minimum of 1 X 10° cells
were harvested and fixed in 70% ethanol at 4 C. Af-
ter 12 h, cells were centrifuged (1000 g, 7 min, 4 'C),
resuspended in PBS containing 0.05 mg/ml. RNase A
(Sigma, United States) and then incubated at room tem-
perature for 30 min. After the cells were washed, they
were stained with 10 pg/mL propidium iodide, filtered
through a 60 pm mesh, and analyzed by flow cytometry
(Elite Epics ESP, Coulter, United States). A total of
10 000 cells were analyzed with MODFIT softwate.

Xenograft tumor model

All procedures involving mice were approved by the
College Committee on Use and Care of Animals at the
Peking Union Medical College and conformed to the
relevant regulatory standards. Four-week-old male athy-
mic nude (BALB/c-nu) mice (Vitalriver, Beijing) were
housed in specific pathogen-free conditions. To gener-
ate tumor xenografts, 5 X 10° tumor cells suspended
in 0.1 mL of medium were inoculated subcutaneously
in the right flank of the mice. Animals were inspected
every 3 d. When the tumors from fascin-overexpressing
MIA PaCa-2 cells (named MIA PaCa-2 Fascin) or vector
control MIA PaCa-2 cells (named MIA PaCa-2-Vector)
developed to a visible size, the mice were euthanized, the
tumors were collected, cut into 1 mm’ pieces and then
implanted subcutaneously in the right flank of BALB/
c-nu mice. A total of 6 mice were used in each group.
Animals were inspected and the tumors were measured
every 3 d. Mice were humanely euthanized when they
were overwhelmed by tumor burden. All tumors and
major organs were fixed in formalin and embedded in
paraffin. Histopathological analysis was performed fol-
lowing routine hematoxylin and eosin (HE) staining on
tissue sections. The tumor volume was calculated on the
basis of the following formula: volume = (r/6) LWH (L
= length, W = width, H = height).

Statistical analysis

The Student #test and the Fisher exact probability test
were used for statistical analysis; a P value of less than 0.05
was considered significant.

RESULTS

Fascin expression in pancreatic cancer cell lines and
the generation of fascin-overexpressing pancreatic
cancer cells

Western blotting analysis was performed to investigate
the expression of fascin in different human pancreatic
cancer cell lines. Fascin protein was present at different
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Figure 1 The selection and generation of fascin-overexpressing pancreatic cancer cells. A: Western blotting analysis of fascin expression in pancreatic cancer
cell lines. Fascin protein was present in all pancreatic cancer cell lines at different expression levels. BxPC-3, AsPC-1, PC-1, PC-4 and PC-7 express fascin at a
high level, whereas MIA PaCa-2 expresses fascin at a very low level. Actin served as a loading control; B: Inmunohistochemical analysis of fascin expression in MIA
PaCa-2 cells transfected with either pcDNA3-Fascin or pcDNA3-Vector. (a) MIA PaCa-2 Fascin represents the stable transfected fascin-expressing cell line; (b) MIA

PaCa-2 Vector is the control cell line. Magnification is x 200.

expression levels in all of the tested pancreatic cancer cell
lines. BxPC-3, AsPC-1, PC-1, PC-4 and PC-7 expressed
fascin at a high level, whereas MIA PaCa-2 expressed fas-
cin at a very low level (Figure 1A). Because MIA PaCa-2
cells endogenously express fascin at low levels, we chose
this cell line to examine the effect of heterogeneous fas-
cin expression on the biological properties of pancreatic
cancer cells.

MIA PaCa-2 cells were transfected with either pcD-
NA3-Fascin or the pcDNA3-Vector and stable clones wete
selected by G418 treatment. MIA PaCa-2 Fascin cells and
MIA PaCa-2 Vector cells were used for further analysis

(Figure 1B).

Fascin overexpression induces alteration of cell mor-
phology and cytoskeleton

There was an increase in membrane protrusions in the
MIA PaCa-2 Fascin cells when compared with the con-
trol MIA PaCa-2 Vector cells. Morphologically, the MIA
PaCa-2 Vector cells were more rounded and had fewer
projections, whereas MIA PaCa-2 Fascin cells were polar-
ized with elongated membrane projections. In MIA PaCa-2
Fascin cells, actin filaments wete distributed as bundles
in the cytoplasm that protruded into membrane projec-
tions, whereas the actin filaments in MIA PaCa-2 Vector
cells were distributed in a diffuse manner (Figure 2A).
This result was also visualized iz immunofluotrescence as
an accumulation of actin filaments in a polarized manner
in MIA PaCa-2 Fascin cells and as a diffuse distribution in
MIA PaCa-2 Vector cells (Figure 2B).
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Table 1 Cell cycle analysis of fascin-transfected MIA PaCa-2

cells (MIA PaCa-2 Fascin) and vector-transfected control
MIA PaCa-2 cells (MIA PaCa-2-Vector) (mean #+ SD)

G1 (%)’ S (%) G2 (%)
MiaPaCa-2-Fascin 74.67 +3.89 17.1+4.16 8.23 £ 0.81
MiaPaCa-2-Vector 66+3.01 2283+455 11.17+1.66

Percentages of the total cell population in different phases of the cell cycle
were determined. The mean values of three experiments are shown. (‘P <
0.05).

Heterogeneous expression of fascin does not promote
pancreatic cancer cell growth in vitro and in vivo

The growth curves of MIA PaCa-2 Fascin and MIA
PaCa-2 Vector cells showed no significant difference
between the two groups (Figure 3). Therefore, the het-
erogeneous expression of fascin does not seem to affect
pancreatic cancer cell growth rate i vitro.

As shown in Table 1, fascin transfection induced an
increase in G1 phase without a significant decrease in
G2/M and S phases.

When transplanted into nude mice, both the MIA
PaCa-2 Fascin and MIA PaCa-2 Vector cells developed
solid tumor masses. The mean tumor volume from MIA
PaCa-2 Fascin and MIA PaCa-2 Vector cells was 2.86 *
2.24 cm’ and 3.08 + 1.16 cm’, respectively. Tumors from
fascin-transfected cells grew at a slightly slower rate in
comparison with control tumors, but this difference was
not significant (P = 0.8439). These results are in agree-
ment with our 7 vifro expetiments.
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Figure 2 Fascin overexpression induces alteration of cell morphology and cytoskeleton. A: Inmunohistochemical analysis of actin distribution in fascin-overex-
pressing cells and vector control cells (x 400). (a) MIA PaCa-2 Fascin cells were more polarized with elongated membrane projections. Actin filaments were distributed
as bundles in the cytoplasm which protruded into membrane projections in MIA PaCa-2 Fascin cells. (b) MIA PaCa-2 Vector cells showed a diffuse actin distribution;
B: Immunofluorescence analysis of actin distribution in fascin-overexpressing cells and vector control cells (x 400). (a) Actin accumulated in a polarized manner in MIA
PaCa-2 Fascin cells, whereas (b) MIA PaCa-2 Vector cells demonstrated a diffuse actin distribution.

50 MIA PaCa-2 —— MIA PaCa-2 Fasin

MIA PaCa-2 Vector

Cell count (x 10%)
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Figure 3 The growth curves of MIA PaCa-2 Fascin and MIA PaCa-2 Vector
cells. There were no significant differences between the two groups.

Fascin promotes cell migration and inhibits cell aggre-
gation

To investigate the effects of fascin on cell migration, 7
vitro wound healing assays were performed. After wounds
were made for 20 h, the MIA PaCa-2 Fascin and MIA
PaCa-2 Vector cells exhibited a cell reorientation response
along the wounded edge margin and migrated into the
wound area. MIA PaCa-2 Fascin cells repopulated the
open space more efficiently than did MIA PaCa-2 Vector
cells (Figure 4A).
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Cell aggregation is an important factor that may criti-
cally affect tumor cell metastasis. We tested this using a
hanging drop cell aggregation assay. Our results showed
that the heterogeneous expression of fascin resulted in
a reduction in aggregation when compared with vector
control cells (Figure 4B).

Fascin promotes pancreatic cancer cell invasiveness in
vitro and in vivo

To determine whether fascin promotes pancreatic cancer
cell invasion, an iz vitro invasion assay was performed us-
ing a Matrigel Invasion Chamber. Overexpression of fas-
cin dramatically increased the cell invasive properties of
the MIA PaCa-2 cells when compared with control MIA
PaCa-2 cells (Figure 5A).

When transplanted into nude mice, the tumors devel-
oped from fascin-overexpressing MIA PaCa-2 Fascin cells
grew in a more aggressive pattern, as 4 out of 6 of these
tumors showed skin invasion, whereas only 1 of the con-
trol tumors exhibited skin invasion (Figure 5B and 5C).

DISCUSSION

We detected fascin expression in 6 pancreatic cancer
cell lines (BxPC-3, AsPC-1, MIA PaCa-2 and 3 cell lines
established by our laboratory: PC-1, PC-4 and PC-7).
All of the cell lines expressed fascin at a relatively high

October 28, 2011 | Volume 17 | Issue 40 |
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Figure 4 Fascin promotes cell migration and inhibits cell aggregation. A: The effect of fascin overexpression on the cell migration of MIA PaCa-2 cells. Images
were taken at 0 h (a, ¢) and 20 h (b, d) (x 60). MIA PaCa-2 Fascin cells (a, b) repopulated the open space more efficiently than did MIA PaCa-2 Vector cells (c, d). The
arrows in figure 4a (MIA PaCa-2-Fascin cells group) and figure 4c (MIA PaCa-2-Vector cells group) showed initial distances between two side of cells (0 h), and the
arrow in figure 4b (MIA PaCa-2-Fascin cells group) was short than the one in figure 4d (MIA PaCa-2-Vector cells group) in 20 h, which showed the ability of cell migra-
tion increased in the state of fascin overexpression; B: The effect of fascin overexpression on the aggregation of MIA PaCa-2 cells. Images were taken at 12 h (x 60).
The heterogeneous expression of fascin resulted in a reduction in aggregation compared with control cells. a: MIA PaCa-2 Fascin cells; b: MIA PaCa-2 Vector cells.

level, except MIA PaCa-2. This finding may indicate that
fascin overexpression is a common event in pancreatic
cancer, but the pathogenic effects of fascin are differ-
ent among these cell lines. To elucidate the function of
fascin in pancreatic cancer cells, we introduced a fascin-
expression vector into MIA PaCa-2 cells and found
that heterogeneous expression of fascin resulted in an
increase in cell invasiveness and motility with a decrease
in cell aggregation. The proliferation and cell cycle dis-
tribution of pancreatic cancer cells was not obviously
affected by fascin overexpression. To our knowledge,
this is the first study to ascertain the function of fascin
by means of heterogeneous overexpression in pancreatic
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cancer cells.

Pancreatic cancer progresses rapidly and demon-
strates strong invasion and early metastatic properties
with poor prognosis. The characteristics of tumor pro-
gression, cell motility and invasiveness, result from a
rearrangement of the cytoskeletal microfilaments that
is modulated by several types of actin cross-linking
proteins'”. Among these molecules, fascin is implicated
in the organization and persistence of filopodia, which
plays an important role in cell-matrix adhesion, cell inter-
actions and cell migration™". Additional evidence has
shown fascin-overexpressing tumors to have increased
invasive properties. In breast cancer cells, overexpression
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Figure 5 The effect of fascin overexpression on invasiveness of MIA PaCa-2 cells. A: Matrigel invasion assay showed that the overexpression of fascin dramati-
cally increased cell invasive properties compared with control cells. (°P < 0.05); B: In vivo invasion assay. Tumors from fascin-overexpressing MIA PaCa-2 Fascin cells
showed an increase in skin invasion when compared with control MIA PaCa-2 Vector cells; C: Histological examination of skin invasion of tumors from MIA PaCa-2
Fascin cells and control MIA PaCa-2 cells. (a) Tumor from MIA PaCa-2 Fascin cells had skin invasion and (b) tumor from MIA PaCa-2 Vector cells showed no skin

invasion (HE, x 150). HE: Hematoxylin and eosin.

of c-erbB2 resulted in an increase in fascin expression
and tumor cell motility™. Also in gastric carcinoma, the
outer edges of the tumors tended to have the most in-
tense fascin staining in an immunohistochemical assay'"”.
Jawhari ez al™ found that de novo expression of fascin
in well-differentiated colon cancer cells increased cell
migration through collagen type I - or [V-coated filters,
and the cells showed a significant increase in dynamic
membrane activity. In addition, in esophageal squamous
cell carcinoma the down-regulation of endogenous fas-
cin by RNA interference resulted in a dramatic decrease
in cell invasiveness”™. In this study, we found that het-
erogeneous overexpression of fascin in pancreatic can-
cer cells resulted in an increase in cell motility and inva-
siveness. In fascin-overexpressing cells, there were more
membrane protrusions, and the actin filaments were ar-
ranged as bundles in the cytoplasm which protruded into
the membrane projections. In contrast, the control cells
were rounded with diffusely distributed actin filaments
and fewer projections. Thus, it seems likely that the rear-
rangement of the actin cytoskeleton induced by fascin
overexpression in pancreatic cancer cells promoted their
motility and invasion, which resulted in a more aggres-
sive phenotype.

Cancer cell adhesion and migration are distinct but
related events in the process of cancer progression,
and cell dissociation is one of the limiting steps dur-
ing the course of cancer cell migration. Heterogeneous
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overexpression of fascin in pancreatic cancer cells re-
sulted in an obvious dectrease in cell-cell adhesion, as
shown in the aggregation assay. To date, there are few
reports on the role of fascin in cell-cell adhesion. Ecto-
pic expression of fascin in rat Con8 cells disrupted the
dexamethasone-induced formation of tight junctions
and adherent junctions by preventing the recruitment
of occludin and B-catenin to the site of cell-cell contact,
which suggested that fascin was a negative regulator of
cell-cell interactions™. Another study demonstrated that
fascin competed with E-cadherin for an association with
[B-catenin 7 vitro™ and it is conceivable that fascin plays
a role in modulating cell adhesion. In contrast, a study
in colon cancer cells did not find an effect of fascin on
the E-cadherin-B-catenin association and distribution””.
Thus, the molecular mechanism of fascin involved in
cell-cell adhesion still needs to be further explored.

In this study, the overexpression of fascin had no
obvious effect on pancreatic cancer cell proliferation,
which is in contrast to Jawhari ez al”, who reported that
fascin promoted the proliferation of colon cancer cells.
In lung carcinomas, highly fascin-positive tumors had
a high Ki-67 index"". However, in colorectal adenoma,
fascin and ki-67 were inversely correlated""’. The reasons
for these divergent findings are currently unknown and
may be related to the differences in growth-regulating
signaling pathways. As a pootly differentiated pancreatic
cancer cell line with the shortest doubling time compared
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to the other 11 pancreatic cancer cell lines™, the MIA
PaCa-2 cell line may have growth-regulating signaling
pathways which are less dependent on fascin expression.

In summary, our study showed that overexpression
of fascin promoted pancreatic cancer cell dissociation,
migration and invasion, indicating its usefulness as a
pancreatic cancer gene therapy target.
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Background

Pancreatic cancer is one of the most devastating human malignancies, with
an overall 5 year survival rate of 5% and a median survival time of 6 mo, and
the major biological hallmarks of this disease are its early and aggressive lo-
cal invasion and metastasis. Fascin is associated with cell movement and was
identified to show the greatest change between pancreatic cancer and normal
pancreas samples.

Research frontiers

Fascin expression is often absent in normal epithelial cells, and its expression
is upregulated in several human neoplasms. Fascin overexpression is often
correlated with an invasive tumor phenotype, poor prognosis and decreased
disease-free survival. The role of fascin in the malignant behavior of pancreatic
cancer remains unknown. In this study, the authors demonstrate that the over-
expression of fascin could be a potential mechanism for migration and invasion
in pancreatic cancer.

Innovations and breakthroughs

Recent reports have highlighted the importance of fascin in many types of can-
cer. This is the first study to verify that fascin is over-expressed in pancreatic
cancer cells and that it promotes tumor migration and invasion. Furthermore,
our in vitro and in vivo studies would suggest that this protein may be a positive
factor of invasion and metastasis in this cancer.

Applications

By understanding fascin’s overexpression and whether it induces migration and
invasion, the findings of this study may represent a future strategy for therapeu-
tic intervention in the treatment of patients with pancreatic cancer.
Terminology

The cytoskeletal protein, fascin, is an actin-bundling protein that plays a role in
cell matrix adhesion, cell interaction and migration. Its overexpression has been
reported in many types of tumors, but its function in pancreatic cancer is still
unknown.

Peer review

The authors explored the role of Fascin during the progression of pancreatic
cancer in pancreatic cancer cell lines and a mouse model. The key findings
were that fascin promotes cancer cell migration, invasion and scattering lead-
ing to a more aggressive phenotype. Fascin overexpression did not result in
increased cell cycle and proliferation which is in contrast to other tumor types,
i.e., colon cancer. In general, the experiments are well explained and executed.
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