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Abstract

AIM: To investigate the inhibitory effects of
RNA interference (RNAi) on expression of matrix
metalloproteinase-2 (MMP-2) gene and invasiveness and
adhesion of human pancreatic cancer cell line, BxPC-3.

METHODS: RNAi was performed using the vector
(pGPUG6)-based small interference RNA (siRNA) plasmid
gene silence system to specifically knock down MMP-2
expression in pancreatic cancer cell line, BxPC-3. Four
groups of different specific target sequence in coding
region of MMP-2 and one non-specific sequence were
chosen to construct four experimental siRNA plasmids
of pGPU6-1, pGPU6-2, pGPU6-3 and pGPU6-4, and one
negative control siRNA plasmid of pGPU6 (-). MMP-2
expression was measured by reverse transcription
polymerase chain reaction (RT-PCR) and Western blot.
Cell proliferation and apoptosis were examined by
methyl thiazolyl tetrazolium (MTT) and flow cytometry,
respectively. The abilities of adhesion and invasion
were detected by cell adhesion assay and cell invasion
assay using Transwell chambers.

RESULTS: The expression of MMP-2 was inhibited
and the inhibitory effects of different sequence varied.
pGPU6-1 group had the most efficient inhibitory
effect, followed by pGPU6-2 and pGPU6-3 groups.

Invasiveness and adhesion were more significantly
reduced in pGPU6-1, pGPU6-2 and pGPU6-3 groups as
compared with pGPU6 (-) and blank control groups.
However, no difference concerning cell proliferation
and apoptosis was observed after transfection between
experiment groups and control groups.

CONCLUSION: RNAi against MMP-2 successfully
inhibited the mRNA and protein expression of MMP-2
in the pancreatic cancer cell line, BXPC-3, leading to a
potent suppression of tumor cell adhesion and invasion
without affecting cell proliferation and apoptosis. These
findings suggest that the RNAi approach towards
MMP-2 may be an effective therapeutic strategy for the
clinical management of pancreatic tumor.
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INTRODUCTION

Pancreatic cancer is one of the most aggressive
common tumors, most patients die within months as a
result of rapid local spread of the tumor or metastatic
dissemination'", The very poor prognosis may in part
be attributed to the high invasive potential of this
malignancy, and the invasion or metastasis of pancreatic
cancer has been known to be a complex process
involving many molecular mechanisms, of which
proteolytic degradation of extracellular matrix (ECM)
exerted by matrix metalloproteinases (MMPs) was
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considered to be an essential stepm. Some data suggest
that MMP-2 is involved in pancreatic cancer invasion
and metastasis, and a high level of MMP-2 has been
found to correlate with poor prognosis in patients with
pancreatic cancet”. Therefore, inhibition of MMP-2
may be of great value in both preventing pancreatic
cancer and blocking metastasis of established tumors.

RNA interference (RNAI) is a conserved biologic
response to double-stranded RNA that results in the
sequence-specific silencing of target gene expression. As
a kind of highly efficient, specific and relatively stable
tool, RNAi technology has already been used to silence
specific target gene expressionw.

In this report, we used a vector-based MMP-2 siRNA
expression system to suppress the expression of MMP-2
in pancreatic cancer cell line BxPC-3 and to evaluate
its efficacy in the adhesion and invasion of pancreatic
cancer cell. We found that specific down-regulation of
MMP-2 by RNAI successfully inhibited the mRNA and
protein expression of MMP-2, leading to significant
inhibition of adhesion and invasion of pancreatic cancer
cells without affecting cell proliferation and apoptosis.
Thus, RNAi towards MMP-2 may be an effective
therapeutic strategy for the treatment of patients with
pancreatic cancer.

MATERIALS AND METHODS

Cell culture

Human pancreatic cancer cell line BxPC-3, obtained
from Shanghai Institute of Biochemistry and Cell
Biology, were maintained in Dulbecco Modified Eagle
Medium (DMEM) containing 10% fetal calf serum (FCS;
Hyclone Co., Ltd.) and were incubated in a humidified
(37°C, 5% COy) incubator, grown in 75-cm” culture
flasks and passaged upon reaching 80% confluence.

Construction of siRNA plasmids expression vector
against MMP-2

We used the pGPUG siRNA plasmid vector-based
gene silence system to produce stable transfection,
plasmid vector pGPUG was purchased from Shanghai
GenePharma Co., Ltd. Aiming at the sequence of
MMP-2, four DNA chains with the following sense and
antisense sequences were synthesized: no. 1, 5'-GGA
GAGCTGCAACCTGTTTGT-3' (sense) and 5'-ACA
AACAGGTTGCAGCTCTCC-3' (antisense); MMP-2
siRNA no. 2, 5'-GCTCCACCACCTACAACTTTG-3'
(sense) and 5'-CAAAGTTGTAGGTGGTGGAGC-3'
(antisense); MMP-2 siRNA no. 3, 5'GCAAACAGGA
CATTGTATTTG-3' (sense) and 5'-CAAATACAAT
GTCCTGTTTGC-3' (antisense); MMP-2 siRNA no.
4, 5'-GGAGATACAATGAGGTGAAGA-3' (sense)
and 5'-TCTTCACCTCATTGTATCTCC-3' (antisense).
The target sequence of negative control group which is
named pGPUG (-) is 5'-GTTCTCCGAACGTGTCACG
T-3' (sense) and 5-ACGTGACACGTTCGGAGAAT-3'
(antisense), which has no homology with that of human
beings or mice. The cancer cells without any plasmid

were defined as blank control group. All DNA chains

were designed and synthesized by Shanghai GenePharma
Co., Litd., Shanghai, China. We contrived the structure of
the DNA chains to be BazHI + sense chain + loop +
antisense chain + termination signal + E¢RI + HindlIL
The four DNA chains were annealed and ligated
into (BamHI1/EcR]) sites of pGPUG to generate the
plasmid pGPUG6/ MMP-2. The negative control plasmid
pGPUG (-) was constructed using the same procedure.
As a result, four experimental groups of plasmids
pGPUG-1, pGPUG-2, pGPUG-3, pGPUG-4, and negative
control group plasmid pGPUG (-) were generated.
The plasmids were extracted and the accuracy of the
constructs was confirmed by sequencing;

Transfection of siRNA

BxPC-3 cells were seeded in a 24-well culture plate and
divided into blank control group, pGPUG (-) group and
positive experimental groups (pGPU6-1, pGPU6-2,
pGPUG6-3 pGPUG6-4). Each group contained 3 culture
wells. 2 X 107 cells were plated into each culture well 24 h
before transfection, and cultured in a humidified (37°C,
5% COz) incubator. BxPC-3 cells were stably transfected
with pGPUG-1, pGPUG-2, pGPUG6-3, pGPUG-4, or
pGPUG (-) in the presence of Lipofectamine 2000
(Invitrogen Co., Ltd.) following the manufacturer’s
instructions. No plasmid was introduced in the blank
control plates; only Lipofectamine 2000 was used for the
transfection in the blank control group. The cells were
transfected with plasmid DNA (2 pg) and transfection
reagent (4 pul) at a DNA: reagent ratio of 1:2, and then
incubated at 37°C in a COz incubator for 24 h ptior to
testing for gene expression.

Expression of MMP-2 mRNA detected by reverse
transcription polymerase chain reaction (RT-PCR)

Twenty-four hours after the transfection, 5%10° cells wete
collected and total RNA was extracted using the Trizol
reagent (Invitrogen Co., Ltd.) following the manufacturer’
s instructions. The concentration and putity of the total
RNA were detected with ultraviolet spectrophotometer.
Glutaraldehyde-3-phosphate dehydrogenase (GAPDH)
was used as internal control. The primer sequences for the
genes and expected product sizes were as follows: 5-TG
ATCTTGACCAGAATACCA-3' (sense), 5-TGCCATAC
TTCTTGTCGCGGT-3' (antisense) for MMP-2 (731 bp),
5'-CCATGGAGAAGGCCGGGG-3' (sense), 5'-CAAA
GTTGTCATGGATGACC-3' (antisense) for GAPDH
(200 bp). The RT reaction was performed at 25C for
10 min, then 37°C for 60 min. PCR amplification was
performed under the following reaction conditions: 94°C
for 30 s, 55C (MMP-2) or 53°C (GAPDH) for 30 s,
72°C for 1 min, and a final extension at 72°C for 7 min.
The amplification used 28 cycles for MMP-2, and 26
cycles for GAPDH. PCR products were analyzed by
electrophoresis on 1% agarose gel and were visualized
by ethidium bromide staining under ultraviolet light.
The expression intensity of MMP-2 was denoted with
the ratio of the photodensity of the RT-PCR products
of MMP-2 to GAPDH. The inhibition ratio of MMP-2
expression was calculated with the following formula:
inhibition ratio of MMP-2 expression = (1-the expression
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intensity of MMP-2 in the experiment group/the
expression intensity of MMP-2 in the blank or negative
control group) X 100%.

Cell lysis and Western blotting

Cells were collected 24 h after transfection, washed
twice with phosphate buffered solution (PBS), and the
supernatant was scraped off. Cell pellets were then lysed in
iced bath for 30 min. The lysates were transferred to new
tubes and centrifuged at 12000 r/min for 30 min at 4°C.
Proteins were separated by 8% sodium dodecyl sulfate
(SDS)-polyacrylamide gel electrophoresis and transferred
to a hybond enhanced chemiluminescence (ECL)
nitrocellulose membrane (Amersham Pharmacia Biotech,
Germany). The membranes were blocked for 1 h in 3%
bovine serum albumin (BSA) in PBS and then incubated
with monoclonal antibodies recognizing MMP-2 or
actin (Santa Cruz, USA). Second antibody incubations
were carried out using peroxidase-conjugated goat anti-
rabbit antibody, and reactive bands were detected by
chemiluminescence. The expression levels of MMP-2 and
actin protein were quantified by densitometry. The signal
strength of each MMP-2 signal was normalized against
the corresponding actin control. The inhibition ratio of
MMP-2 expression was calculated with the following
formula: inhibition ratio of MMP-2 expression = (1-the
relative intensity of MMP-2 expression in the experiment
group/the relative intensity of MMP-2 in the blank or
negative control group) X 100%.

Methyl thiazolyl tetrazolium (MTT) assay

Cell proliferation was assessed by using the MTT assay.
Cells were collected 24 h after transfection, pancreatic
cancer cells were plated at 1 X 10" cells /well in 96-well
plates in DMEM containing 10% FBS. Five duplicate
wells were set up for each group. Blank control cells
served as control. After 24, 48 and 72 h of incubation,
200 pL of 5 mg/ul. MTT solution (Sigma Co., Ltd.)
in PBS was added to each well for 4 h. Absorbance of
each well was measured on a microplate reader at a wave
length of 492 nm.

Flow cytometry

Flow cytometry was used to estimate the apoptosis,. The
harvested cells were washed with PBS, fixed with cold
75% ethanol at -20°C for 24 h, treated with 0.1 mL. RNase
A (Sigma Co., Ltd.) and then stained with propidium
iodide (Sigma Co., Ltd.). Finally, cell cycle analysis was
carried out using flow cytometer.

Adhesion assay

Cells were collected 24 h after transfection. The cancer
cells were trypsinized and seeded at 1 X 10" cells/well in
96-well plates. Five duplicate wells were set up for each
group. The cells were cultured for 60 min, and washed
twice with PBS to remove the cells not adherent. The
MTT assay as above was performed to assess A value of
the adhesive cells. The inhibition ratio was calculated with
the following formula: inhibition ratio = (1-A value of the
experiment group/A value of the control group) X 100%.

Groups Ratio of MMP-2 to GAPDH
Blank control 0.93 +£0.02

pGPUE6 (-) 0.91 £ 0.03
pGPU6-1 0.29 +0.02*¢
pGPU6-2 0.33 +0.04"
pGPU6-3 0.45 +0.03"¢
pGPU6-4 0.88 £ 0.03*

°P > 0.05 vs blank control, P = 0.057; °P < 0.05 vs blank control; °P > 0.05 vs
pGPUEG (-), P = 0.288; ‘P < 0.05 vs pGPUS (-).

Cell invasion assay

Cell invasion assay was performed using Transwell
chambers (Corning Co., Ltd.). After 24 h transfection,
5 % 10° cells were suspended in 100 pL serum-free
medium and placed into the upper compartment of
the Transwell chambers. The lower compartment of
the chambers was filled with 200 pl. serum-containing
medium and the cells were allowed to migrate for 24 h.
After a 24-h incubation, cells on the lower surface of
the filter were fixed in cold ethanol and stained with
0.5% crystal violet (CV) for 30 min, and 5 random fields
were counted at 200 X magnification. Data represent
the average cells of 5 fields were compared between the
experimental groups and control group.

Statistical analysis

All results were expressed as mean * SD. All statistical
analyses were performed using one-way ANOVA. P < 0.05
was considered significant.

RESULTS

Suppression of MMP-2 mRNA in human pancreatic cell
by siRNA

Four MMP-2 siRNA—expressing plasmids (pGPUG6-1,
pGPUG-2, pGPUG-3 and pGPUG6-4) and one negative
plasmid pGPUG (-) were constructed using the pGPUG
vectors. Twenty-four hours after the transfection, we
observed significant inhibition of MMP-2 mRNA
expression in the experimental groups (pGPUG6-1,
pGPU6-2 and pGPUG6-3) compared with blank control
and pGPUG (-) group (P < 0.05) whereas the slight
inhibition was observed in pGPUG6-4 cells (P > 0.05)
(Table 1). The inhibition ratio was 75.3% (pGPUG6-1),
64.5% (pGPUG-2), 51.6% (pGPUG-3) with respect to
blank control and 74.7% (pGPUG-1), 63.7% (pGPUG6-2),
50.5% (pGPUG6-3) compared to pGPUG (-). The
transfection with pGPUG (-) had no significant inhibitory
effect on the expression of MMP-2 mRNA compared to
the blank group (P > 0.05) (Figure 1).

Significant down-regulation of MMP-2 protein
expression by siRNA

The levels of MMP-2 protein in the total cell lysates
were assessed by Western blot. Western blot analyses
using the anti-MMP-2 antibody revealed significant
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Groups Relative density
Blank control 0.86 +0.03
pGPUES (-) 0.82 +0.02
pGPU6-1 0.18 + 0.02"¢
pGPU6-2 0.31  0.04"
pGPU6-3 0.41 +0.02"
pGPU6-4 0.82 +0.03*

P > 0.05 vs blank control, P = 0.102; °P < 0.05 vs blank control; ‘P > 0.05 vs
pGPUEG (), P = 0.885; P < 0.05 vs pGPU6 ().

Groups A value
Blank control 0.35+0.03
pGPUG6 (-) 0.34+0.04
pGPU6-1 0.13 + 0.02"
pGPU6-2 0.20 +0.01*
pGPU6-3 0.26 +0.01*
pGPU6-4 0.33 0.02

°P > 0.05 vs blank control, P = 0.119; °P < 0.05 vs blank control; °P > 0.05 vs
pGPUE6 (), P = 0.274; P < 0.05 vs pGPU6 ().

decreases in MMP-2 expression after transfection with
siRNA in positive experimental groups (pGPU6-1, 2, 3)
compared with blank control and pGPUG (-) group
(P < 0.05). However, no change in MMP-2 expression
was observed after transfection with siRNA in pGPUG6-4
and pGPUG (-) groups when compared with the blank
control (P > 0.05) (Table 2). Quantitative analysis of
MMP-2 protein by densitometry revealed a decrease in
protein expression with pGPUG6-1 by 79.1%, pGPUG6-2
by 64%, pGPUG6-3 by 52.3% compared with blank
control group and pGPUG-1 by 78%, pGPUG-2 by
62.2% and pGPUG-3 by 50.5% compared with pGPUG (-)
group (Figure 2).

Effects of MMP-2 siRNA on tumor cell proliferation

To address whether siRNA directed against MMP-2
has an inhibitory effect on pancreatic cancer cell
proliferation, cell proliferation was assessed using the
MTT assay. We found that treatment of pancreatic
cancer with MMP-2 siRNA did not cause any significant
inhibitory effect in tumor cell proliferation. And the
pGPUG (-) group did not significantly decrease tumor
cell proliferation compared with blank control group
(P> 0.05) (Figure 3).

Effects of MMP-2 siRNA on tumor cell apoptosis

The effects of MMP-2 siRNA molecules on the
induction of apoptosis in pancreatic cancer cells were
inspected by flow cytometry. However, no discrepancy
was observed after transfection with siRNA in positive
experimental groups (pGPUG-1, 2, 3, 4) compared with
blank control and pGPUG (-) group (P > 0.05). Besides,
the pGPUG (-) group did not significantly increase cell
apoptosis compared with blank control group (P > 0.05)

(Figure 4).

MMP-2 731 bp

GAPDH 200 bp

1 2 3 4 5 6

Figure 1 Down-regulation of MMP-2 mRNA expression detected by RT-
PCR. Lane 1: Blank control; Lane 2: pGPU6 (-); Lane 3: pGPU6-1; Lane 4:
pGPU6-2; Lane 5: pGPUG-3; Lane 6 : pGPU6-4.

1 2 3 4 5 6
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Figure 2 Down-regulation of MMP-2 protein expression detected by
Western blot. Lane 1: Blank control; Lane 2: pGPUG6 (-); Lane 3: pGPU6-1;
Lane 4: pGPU6-2; Lane 5: pGPU6-3; Lane 6: pGPU6-4.
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Figure 3 Effects of MMP-2 siRNA on tumor cell proliferation.

Effects of MMP-2 siRNA on tumor cell adhesion

Cell adhesion assay revealed significant decreases in
cancer cell adhesion after transfection with siRNA
in experimental groups (pGPUG-1, 2, 3) compared
with blank control and pGPUG (-) group (P < 0.05).
However, no change was observed after transfection
with siRNA in pGPU6-4 and pGPUG6 (-) groups when
compared with the blank control (P > 0.05) (Table 3).
The inhibition ratio were 63.1% (pGPUG6-1), 42.9%
(pGPUG-2) and 25.6% (pGPUG6-3) compared with the
blank control, and 62.2% (pGPUG-1), 41.6% (pGPUG-2)
and 23.9% (pGPUG6-3) compared with pGPUG (-) group.

Effects of MMP-2 siRNA on tumor cell invasion

Cell invasion was assessed using Transwell chambers.
As shown in Table 4, for each 200 X field under
microscope, the average migrated cell number of 5 fields
of experimental groups (pGPUG-1, 2, 3) were observed
to be significantly lower than the number of blank
control and the pGPUG (-) groups (P < 0.05), which was
not found in the pGPUG6-4 group. In addition, there was
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Figure 4 Effects of MMP-2 siRNA on tumor cell apoptosis. A: pGPU6-1; B: pGPUB-2; C: pGPU6-3; D: pGPU6-4; E: pGPUG (-); F: Blank control.

Groups Invasive cell number
Blank control 180+ 12
pGPUE6 (-) 176 + 8
pGPU6-1 42+ 7™
pGPU6-2 49 + 9™
pGPU6-3 58 + 6%
pGPU6-4 171 +£10*

P > 0.05 vs blank control, P = 0.090; °P < 0.05 vs blank control; °P > 0.05 vs
pGPUG (-), P = 0.328; “P < 0.05 vs pGPU6 (-).

little difference between blank control and the pGPUG (-)
groups (P > 0.05) (Figure 5).

DISCUSSION

MMPs are a group of enzymes, which degrade the
macromolecules of connective tissue, ECM and
basement membrane. These enzymes are believed to
play important roles in tumor metastasis, invasion and
angiogenesis” . As a subgroup of MMPs, MMP-2
seems to play an important role in the progression
of pancreatic cancer. Bramhall ef al® found MMP-2
messenger RNA was the most commonly expressed
MMP in pancreatic tumor specimens (93%), but was not
seen in normal pancreas. Apparently, MMPs, particulatly
MMP-2 play an important role in the pathogenesis
of pancreatic cancer. Consequently, a tumor therapy
targeting MMP-2 would be particularly efficacious in the

treatment of pancreatic cancer. As a very potent tool,
RNAI technology can generate a cellular knockdown
of a desired gene utilizing a plasmid-based system that
stably expresses siRNA molecules to target specific
mRNAs for degradation[g’m]. In this study, we developed
a siRNA sequence, when stably integrated into cellular
DNA, which can selectively target MMP-2 expression.
Our study demonstrated that RNAi against MMP-2
successfully inhibited the mRNA and protein expression
of MMP-2 in the pancreatic cancer cell line BxPC-3.
In contrast, MMP-2 expression was unchanged in the
control groups. By using a stably integrating plasmid to
express our siRNA molecule, we obtained at the most
a 75% mRNA reduction and a 79% protein reduction
in MMP-2 expression. Some studies are similar to our
findings, which also draw a conclusion that MMP-2
mRNA and protein levels can be significantly inhibited
by RNAI in solid tumors' ',

On the basis of significant inhibitory effects of
MMP-2 mRNA and protein, we investigated the effects
of MMP-2 siRNA on tumor adhesion and invasion.
We found that the MMP-2 siRNA not only suppressed
the adhesion of the cancer cell, but also their ability to
migrate and invade. Similar to our findings, Sun e /"’
also found that MMP-2 silencing by RNAi could inhibit
invasion and growth of laryngeal cancer, and MMP-2
might be a potential target for gene therapy in laryngeal
cancer. Moreover, a study 7z vivo showed that tumors
implanted in MMP-2-deficient mice had decreased
invasive properties, which further suggest that MMP-2 is
important for pancreatic cancer invasion"*
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Figure 5 Cell invasion observed by CV stained (x 200). A: Blank control; B: pGPU6-1; C: pGPUG (-); D: pGPU6-2; E: pGPU6-4; F: pGPUG-3.

The mechanism of MMP-2 involvement in the
tumor invasion and metastasis is complex, some studies
suggest that MMP-2 is associated with the degradation
of type IV collagen which is the main component
of basement membranes. Furthermore, Kim ef /"
found that one additional mechanism by which MMP-2
was proposed to increase the local invasiveness was
to facilitate angiogenesis. Interestingly, we got the
suppressing effects of tumor cell adhesion and invasion
by RNAI targeting the MMP-2 gene, but we did not
find any significant change in tumor cell proliferation
and apoptosis between the experimental groups and
the control group. Some studies support our data
showing that down-regulation of MMP-2 can inhibit
cell invasion without affecting cell proliferation"*"",
Based on these findings, we hypothesize that the ability
of the pancreatic tumor cell adhesion and migration,
but not the quantity of tumor cell proliferation, is the
crucial factor for MMP-2 involved in pancreatic tumor
cell invasion and metastasis. Some findings agreed
with out hypothesis, which also observed a dectrease in
pancreatic cancer cell invasion through a reconstituted
matrix in a dose dependent fashion without affecting cell
proliferation in vitro"™". Matrix metalloproteinases are
enzymes responsible for extracellular matrix degradation,
a critical component influencing metastatic potential of
cancer. When endothelial cell MMP-2 gene is silenced,
cell growth cycle will change correspondingly, which will
be blocked in G1 stage. This may explain why MMP-2
gene affects only the ability of pancreatic cancer cells to
modify the extracellular matrix to facilitate invasion and
growth without affecting cell proliferation.

At time of diagnosis, 75%-85% of patients with
pancreatic cancer can not accept resectable operation
and conventional therapies which virtually are
ineffective™. Therefore, thete is clearly a need for new
approaches to the treatment of this cancer. The over-

expression of MMP-2 in pancreatic tumor is a mark of
poor prognosis with respect to disease progression as
well as survival®’, Our data has provided evidence that
RNAI against MMP-2 successfully inhibited the mRNA
and protein expression of MMP-2 in the pancreatic
cancer cell line BxPC-3, leading to a potent suppression
of tumor cell adhesion and invasion without affecting
cell proliferation and apoptosis. These findings suggest
that the RNAIi approach towards MMP-2 may be an
effective therapeutic strategy for the clinical management
of pancreatic tumor. Although the leap to clinical
practice remains elusive, gene therapy targeting MMP-2
is attractive and warrants further investigations.

COMMENTS

Background

Pancreatic carcinoma is an aggressive malignancy with an extremely poor
prognosis. Most patients with pancreatic carcinoma have extremely poor
prognosis, and the reason may in part be attributed to the high invasive
potential of this malignancy leading to early metastasis. However, either
invasion or metastasis of pancreatic carcinoma has been known to be a
complex process involving molecular mechanisms. Activation of matrix
metalloproteinase-2 (MMP-2) has been implicated in the progression, invasion,
and metastasis of various cancers, but little information is available with regard
to its role in pancreatic carcinoma with poor prognosis.

Research frontiers

MMP-2 has an activity to degrade type IV collagen and is associated with
invasion angiogenesis of malignant tumors. It seems that MMP-2 plays an
important role in the progression of pancreatic carcinoma. In the area of
pancreatic carcinoma gene therapy, one of the research hotspots is how to
down-regulate MMP-2. As a kind of highly efficient, specific and relatively stable
tool, RNA interference technology has already been used to silence specific
target gene expression. Thus, RNA interference towards MMP-2 may be an
effective therapeutic strategy for the treatment of patients with pancreatic
cancer.

Innovations and breakthroughs

A gene silencing system using the vector (pGPU6)-based small interference
RNA (siRNA) plasmid has been established to specifically knock down MMP-2
expression in pancreatic cancer cells. MMP-2 expression was measured by
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reverse transcription polymerase chain reaction (RT-PCR) and Western blot.
Cell proliferation and apoptosis were examined by MTT and flow cytometry,
respectively. The abilities of adhesion and invasion were detected by cell
adhesion assay and cell invasion assay using Transwell chambers. RNA
interference against MMP-2 successfully inhibited the mRNA and protein
expression of MMP-2 in the pancreatic cancer cell line, BXPC-3, leading to a
potent suppression of tumor cell adhesion and invasion without affecting cell
proliferation and apoptosis.

Applications

RNA interference towards MMP-2 may be an effective therapeutic strategy
for the clinical management of pancreatic tumors. Although the leap to clinical
practice remains elusive, gene therapy targeting MMP-2 is attractive and
warrants further investigations.

Terminology

The MMPs are a family of zinc-dependent endopeptidases. Their primary
function is degradation of proteins in the extracellular matrix. RNA interference
is a process of post-transcriptional gene silencing in which double-stranded
RNA inhibits gene expression in a sequence dependent manner via degradation
of the corresponding mRNA.

Peer review

This is an interesting study. The invasiveness is usually related to cell growth.
The manuscript is well written, but it needs explanation of the discrepancy in
the study.
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