
Abstract. CD147, also named extracelluar matrix metallo-
proteinase inducer (EMMPRIN), is a member of the immuno-
globulin family and a glycoprotein enriched on the surface
of tumor cells, which promotes invasion, metastasis, growth
and survival of malignant cells, and is known to confer
resistance to some chemotherapeutic drugs. To determine
the possible role of CD147 in the invasive properties of laryn-
geal carcinoma, we used an RNA interference approach to
silence CD147 expression in the Hep2 cell line at high levels
of CD147 expression. Our results showed that CD147
expression was significantly impeded at both mRNA and
protein levels, which resulted in a decrease of the Hep2
invasion activity in vitro and tumorigenicity in nude mice.
The suppression of CD147 expression also sensitized cells
to cisplatin. Our current results indicated that CD147 was
a laryngeal carcinoma-related gene and CD147 might be a
potential target for therapeutic anti-cancer drugs.

Introduction

Laryngeal carcinoma is the 11th commonest form of cancer
in men worldwide, with 121,000 new cases in 1985 (1). It is
one of the most common malignancies in Europe, with about

52,000 new cases per year (2), approximately 9,500-11,000
new cases of laryngeal cancer are estimated to occur yearly
in the United States (3,4). It is also very common in the
northeast of China in recent years, and has shown increasing
tendency (5). Laryngeal carcinoma especially at late-stage
is associated with high morbidity and poor long-term survival
due to the absence of effective treatment methods. Thus,
better understanding of molecular mechanisms underlying
proliferation, invasion and survival of laryngeal carcinoma is
critical for the development of optimal therapeutic modalities.
Recent studies suggest that CD147 is highly expressed in
laryngeal carcinomas (6,7).

CD147 (also known as EMMPRIN, basigin, M6 and
tumor cell derived collagenase stimulatory factor), a highly
glycosylated transmembrane protein that belongs to the
immunoglobulin superfamily (8), is widely expressed and
enriched on the surface of many malignant tumor cells. These
cancers include breast cancer, lymphoma, oral squamous cell
carcinoma, glioma, melanoma, lung, and bladder and kidney
carcinomas (9-11). CD147 plays an important role in tumor
formation and invasion/metastasis in both animal models
(12) and cancer patients (13).

The metastatic potential of cancerous cells is dependent
upon their ability to disengage themselves from environmental
cues that serve to regulate and constrain them. CD147 is
found overexpressed in a number of cancerous specimens,
coupled with its ability to induce matrix metalloproteinase
(MMPs) expression (14). MMPs are a family of zinc-
dependent endopeptidases which currently consists of
more than 25 members. According to sequence homologies
and related substrate preferences, MMPs can be divided
into 5 subfamilies, collagenases, gelatinases, tromelysins,
membrane-type MMPs, and others. MMPs expression allows
degradation of the basement membrane that are believed to
affect tumor angiogenesis, lymphangiogenesis, tumor growth,
local invasion and subsequent distant metastasis (15).

Expression of CD147 was associated with poor prognosis,
higher tumor grade, increased tumor size, and a higher mitotic
index (13). Overexpression of CD147 is shown to promote
tumorigenicity, invasion, and metastasis of malignant cells
(16). Human breast cancer cells transfected with an CD147
expression vector showed increased tumorigenicity and
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invasive potential in mice (12). Down-regulation of CD147
expression by the antisense RNA decreases the secretions
of MMP-2, MMP-9, vascular endothelial growth factor
(VEGF) and the invasive ability of human glioblastoma cells
(17). Moreover, CD147 was shown to serve as a receptor
for extracellular cyclophilins (18), and link with caveolin-1
expression (19).

Hanata et al previously showed that CD147 was highly
expressed in Hep2 cells (7). We used RNA interference
(RNAi) technology to knock down the expression of CD147
in Hep2 cells to explore the role and mechanisms of CD147
in the progression of laryngeal carcinoma. The knockdown
of CD147 expression reduce proliferative, invasive, angio-
genic, and metastatic potential of transfected Hep2 cells
both in vitro and in vivo. Furthermore, it increased the cancer
cell chemosensitivity to cisplatin. All these results confirmed
that CD147 was involved in laryngeal carcinoma development
or progression and the RNAi of CD147 might increase
sensitivity to cisplatin and might be an adjuvant gene therapy
strategy to chemotherapy.

Materials and methods

Cell culture and animals. Hep2 cells, a human laryngeal
carcinoma cell line (provided by the Chinese Academy
of Sciences, Shanghai, China) was cultured in RPMI-1640
medium supplemented with 10% newborn carf serum
(Gibco) at 37˚C in a humidified atmosphere containing 5%
CO2. BALB/c nude mice (males and 4 weeks old) were
obtained from Center for Comparative medical Research of
Yangzhou Uiversity.

Construction of shRNA expression vectors. The vector
pSilencer 3.1-H1 neo (Ambion) was used to generate short
hairpin RNA (shRNA) specific for CD147. Two different
regions of CD147 mRNA were selected as the RNAi target
sites: 370-390 bp and 808-828 bp (20). Two pairs of template
oligonucleotides, each encoding one of the target sequences
were designed and synthesized (designated as CD147
shRNA1 and CD147shRNA2 respectively), and another pair
of oligonucleotides (designated as shRNA-control) encoding
a non-specific shRNA used as a negative control was also
synthesized (Table I). These oligonucleotides were annealed
and subcloned into the HindIII and BamI sites of the vector
according to the manufacturer's instructions. These recom-
binant vectors were designated as pSilencer-shRNA-control,

pSilencer-shRNA1 and pSilencer-shRNA2. They were
sequenced for correct ligation.

Transfection of cells. Hep2 cells were plated in 6-well plates
at a density of 3x105 cells per well and incubated overnight.
Cells were transfected with pSilencer-shRNA1, pSilencer-
shRNA2 and pSilencer-shRNA-control respectively using
Lipofectamine 2000 (Invitrogen) according to the manu-
facturer's instructions. Forty-eight hours after transfection,
Hep2 cells were diluted to 1:10 for passage and neomycin
resistance clones were selected in the medium containing
500 μg/ml G418 (Gibco) for 2 weeks. The positive clones
were picked and expanded to establish cell lines. The
stable transfection cell clones, designated as Hep2/shRNA1,
Hep2/shRNA2 and Hep2/shRNA-control, were verified by
quantitative real-time RT-PCR and Western blot analysis.

Quantitative real-time RT-PCR assays. Total cellular RNA of
Hep2 cells were extracted using TRIzol reagent (Invitrogen).
RNA integrity was confirmed by electrophoresis on ethidium
bromide-stained 1% agarose gel. The primer sequences used
were for CD147: (sense) 5'-CCATGCTGGTCTGCAAGTC
AG-3' and (antisense) 5'-CCGTTCATGAGGGCCTTGTC-3';
ß-actin (sense) 5'-CTGGAACGGTGAAGGTGACA-3' and
(antisense) 5'-AAGGGACTTCCTGTAACAACGCA-3'.
The mRNA level for CD147 was analyzed by one-step real-
time reverse transcriptase polymerase chain reaction with
RNA-direct™ SYBR-Green Real-time PCR Master Mix
(Toyobo) according to the manufacturer's instructions. Cycling
conditions were: 90˚C for 30 sec, 61˚C for 20 min, 95˚C for
60 sec, then 40 cycles at 95˚C for 15 sec, 60˚C for 1 min. The
mRNA level for CD147 of each sample was normalized to
that of the ß-actin mRNA. The amplification was monitored
on an ABI prism 7500 real-time PCR apparatus (ABI).

Western blot analysis. Cells were harvested from flasks, and
lysed with ice-cold lysis buffer (50 mM Tris-HCl, pH 7.4,
150 mM NaCl, 1 mM MgCl2, 100 μg/ml PMSF and 1%
Triton X-100) for 30 min on ice. Cell lysates were then
collected after centrifugation at 12,000 rpm for 5 min at 4˚C.
Equal amounts (50 μg) of lysate proteins were separated
on 10% SDS-PAGE gels, and transblotted onto PVDF
membrane (Pall Corporation). After blocking with 5% non-
fat dry milk in TBST buffer (10 mM Tris, pH 7.5, 150 mM
NaCl, and 0.05% Tween-20) for 2 h at room temperature, the
membrane was probed with 1:500 dilution of anti-CD147
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Table I. The sequences of the designed CD147 specific shRNAs.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
shRNA Sequence
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
shRNA-control 5'-GATCCACTACCGTTGTTATAGGTGTTCAAGAGACACCTATAACAACGGTAGTTTTTTTGGAAA-3'

5'-AGCTTTTCCAAAAAAACTACCGTTGTTATAGGTGTCTCTTGAACACCTATAACAACGGTAGTG-3'

shRNA1 5'-GATCCGCGGAGTTCAAGGTGGACTCTTCAAGAGAGAGTCCACCTTGAACTCCGTTTTTTGGAAA-3'
5'-AGCTTTTCCAAAAAACGGAGTTCAAGGTGGACTCTCTCTTGAAGAGTCCACCTTGAACTCCGCG-3'

shRNA2 5'-GATCCGTGACAAAGGCAAGAACGTCTTCAAGAGAGACGTTCTTGCCTTTGTCATTTTTTGGAAA-3'
5'-AGCTTTTCCAAAAAATGACAAAGGCAAGAACGTCTCTCTTGAAGACGTTCTTGCCTTTGTCACG-3'

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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(Santa Cruz) and anti-ß-actin (Santa Cruz) antibodies at
room temperature for 2 h, followed by incubation in a 1:2000
dilution of secondary antibodies conjugated to horseradish
peroxidase (Santa Cruz) for 1 h at room temperature. Protein
bands were detected using ECL detection system (Boster,
China). All of the Western blot analyses were performed
at least three times.

Cell proliferation assay. Cell proliferation in vitro was
analyzed with 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetra
zolium bromide (MTT). Briefly, 2,000 cells of each group
were plated per well in three 96-well microplates in 200 μl
of medium. After 24, 48, 72, 96, 120 h of culture respec-
tively, 20 μl of MTT substrate (5 mg/ml in PBS) was added
to each well, and the plates were returned to standard tissue
incubator conditions for an additional 6 h. The medium was
then removed, the cells were solubilized in 150 μl of dimethyl
sulfoxide, and colorimetric analysis was performed (wave-
length, 490 nm). Each experiment was done in triplicate.

Gelatin zymography. Protein concentrations in conditioned
medium were determined using the bicinchonic acid method
(BCA Kit, Pierce, USA). The gelatinolytic activities of
MMP-2 and MMP-9 in the conditioned medium were assayed
by electrophoresis on 10% polyacrylamide gels containing
1 mg/ml gelatin at 4˚C. PAGE gels were run at 120 V, washed
in 2.5% Triton X-100 for 1 h, and then incubated for 20 h at
37˚C in activation buffer (50 mM Tris-HCl, pH 7.5, 5 mM
CaCl2, 0.02% Brij-35). After staining with Coomassie Blue
(10% glacial acetic acid, 30% methanol and 0.5% Coomassie
Blue) for 3 h, the gel was destained with a solution of 10%
glacial acetic acid, and 50% methanol without Coomassie
Blue for 1 h. White lysis zones indicating gelatin degradation
were revealed by staining with Coomassie Blue R-250.

Invasion assay. Appropriate Matrigel (Becton-Dickinson)
was added to the upper chamber of the transwell apparatus
with 8-μm pore size membrane (Costar). After the Matrigel
solidified at 37˚C, 3x105 cells were seeded onto the Matrigel
and incubated at 37˚C for 24 h. Membranes coated with

Matrigel were swabbed with a cotton swab and fixed with
100% methanol for 10 min. The membrane with cells were
soaked in 0.1% crystal violet for 10 min and then washed
with distilled water. The number of cells attached to the
lower surface of the polycarbonate filter was counted
at x400 magnification under a light microscope. Results
were expressed as mean of triplicate experiments.

Drug sensitivity assay. To assess the chemosensitivity to
anti-tumor drug cisplatin, the cells were seeded in triplicates
on 96-well plates at 1x104 cells/well and incubated for 24 h.
The medium was then removed and replaced with fresh
medium containing cisplatin (Sigma) with varying concen-
trations: 0.2, 2 and 20 μM. After 48 h, cells were treated with
MTT as described earlier. The inhibition ratio was calculated
as [A490(cisplatin+)/A490(cispatin–)]. The assay was repeated three
times.

In vivo tumor progression assay. All protocols involving
animals were reviewed and approved by the ethics review
committee of in the Animal Experimental Center of Nanjing
First Hospital. We used 4- to 6-week old male BALB/c nude
mice (Center for Comparative Medical Research of Yangzhou
University, Yangzhou, Jiangsu, China). Tumor cells harvested
with trypsin, washed with RPMI-1640, and resuspended in
serum-free DMEM were subcutaneously inoculated (5x106/
0.2 ml) into the right axillary fossa. The size of the trans-
planted tumors was measured every 4 days and the tumor
volume was calculated using the formula V = 1/2x(LxW2).
The mice were sacrificed 28 days post-inoculation. Harvested
tissues were fixed in 10% buffered formalin, embedded
in paraffin, sectioned at 4 μm, and stained with H&E, and
immunohistochemistry analysis was used to detect CD147
protein expression. Goat anti-mouse CD147 polyclonal
antibody (1:50 dilution, Santa Cruz Biotechnology) was used
in standard indirect immunoperoxidase procedures.

Statistical analysis. SPSS17.0 software was used. Each assay
was performed at least three times. The data were expressed
as mean ± SD and Student's t-test was used to determine the
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Figure 1. CD147 specific shRNAs results in the reduction of CD147 mRNA and protein levels in Hep2 cells. (A) Relative mRNA levels were analysed
by quantitative RT-PCR. ß-actin was used as normalization control. *P<0.01 compared with Hep2. (B) Western blot analysis of CD147 protein expressions.
ß-actin was used as loading control.
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significance of differences in multiple comparisons. P<0.05
was considered to be statistically significant.

Results

The vector stably expressing CD147 shRNA causes effective
and specific down-regulation of CD147 expression. The
knock-down efficiencies of different CD147 specific shRNAs
in Hep2 cells were first evaluated using real-time-PCR.
Relative CD147 mRNA levels in individual stable trans-
fectants were normalized against mRNA levels of an internal
control gene, ß-actin. As shown in Fig. 1A, cells transfected
with pSilencer-CD147shRNA1 and pSilencer-CD147
shRNA2 both showed a significantly reduced transcription of
CD147 mRNA when compared with that of vector control
and control transfectants, respectively.

In addition, Western blot analysis (Fig. 1B) showed a
reduced expression of CD147 protein in the same Hep2 cells
transfected with pSilencer-CD147shRNA1 and pSilencer-
CD147shRNA2. The above results demonstrated that the
expression of CD147 could be down-regulated specifically and
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Figure 2. Proliferation of Hep2 cells stably expressing shRNA. Proliferation
of Hep2 cells stably transfected with blank control (Hep2), pSilencer-
CD147shRNA-control, pSilencer-CD147 shRNA1 and pSilencer-CD147
shRNA2 were analyzed by MTT assay as described earlier. Spectrometrics
absorbance at 490 nm was measured using a microplate reader. Each group
contained three wells. *P<0.01 compared with Hep2.

Figure 3. Gelatin zymography analysis of MMP-2 and MMP-9 activity in laryngeal carcinoma cells. Cells were incubated for 24 h and conditioned media
were used for the measurement of MMP-2 and MMP-9 protein levels by gelatin zymography. (A) Photographs of the pro-MMP-2, active MMP-2 and
pro-MMP-9, active MMP-9 bands, which are representative of three independent experiments, are shown. (B) Quantitative analysis of the pro-MMP-2
bands. *P<0.01 compared with Hep2. (C) Quantitative analysis of the pro-MMP-9 bands. *P<0.01 compared with Hep2.
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effectively by specific CD147 shRNA. The LG-CD147 (lowly
glycosylated form, ~33 kDa) completely disappeared, and the
level of HG-CD147 (highly glycosylated form, ~40-60 kDa)
was greatly diminished.

CD147 silencing reduces the proliferation of Hep2 cells. Next,
we determined the proliferation of Hep2, Hep2/shRNA-
control, Hep2/shRNA1 and Hep2/shRNA2, respectively. As
shown in Fig. 2, compared with Hep2, the proliferation of
Hep2/shRNA1 and Hep2/shRNA2 was inhibited to 77.34%
(P<0.01), 70.43% (P<0.01), 62.99% (P<0.01) and 73.76%
(P<0.01) 67.49% (P<0.01) 61.37% (P<0.01) at 72, 96 and
120 h, respectively. There was no significant difference
between Hep2/shRNA-control and Hep2 (P<0.05).

CD147 silencing reduces MMP-2 and MMP-9 activities
in Hep2 cells. Since MMP-2 and MMP-9 play a critical role
in tumor cell invasion, we examined the effect of CD147

silencing on the enzyme activities of MMP-2 and MMP-9
using gelatin zymography. The gelatinolytic activities of
both MMP-2 and MMP-9 were found to be reduced in
Hep2/shRNA1 and Hep2/shRNA2 (P<0.01) (Fig. 3). There
was no significant difference between Hep2/shRNA-control
and Hep2 (P<0.05).

CD147 silencing reduces the invasive ability of Hep2 cells
in vitro. To examine whether the down-regulation of CD147
in Hep2 affected its invasive ability, we performed an in vitro
Matrigel Transwell analysis. The results showed that Hep2
and Hep2/shRNA-control cells had a similar ability to pass
through the Matrigel coated filter, because the numbers
of invading cells were roughly equal (Fig. 4). The number
of Hep2/shRNA1 cells (24.21±1.36, P<0.01) and Hep2/
shRNA2 cells (16.74±1.58, P<0.01) passing through the
Matrigel was markedly lower than the numbers of Hep2
(63.37±2.53) and Hep2/shRNA-control (62.59±2.27)
cells.

Silencing of CD147 in Hep2 cells resulted in increased
chemosensitivity to cisplatin. CD147 was found to be
overexpressed in multidrug resistance tumor cells and
could confer resistance to some anti-tumor drugs. We next
investigated whether inhibition of CD147 by RNAi affected
the sensitivity of Hep2 cells to the anti-tumor drug cisplatin.
As shown in Fig. 5, the chemosensitivity in Hep2/shRNA1
and Hep2/shRNA2 was markedly reduced at all concen-
trations examined compared with Hep2 (P<0.01). There was
no significant difference between Hep2/shRNA-control and
Hep2 (P<0.05).

Tumor formation in vivo. After cell inoculation into nude
mice for 28 days, the transplanted tumors were excised
and their volume was calculated. In mice inoculated with
Hep2/shRNA1 and Hep2/shRNA2, the tumor volume was
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Figure 4. Effects of CD147 specific shRNAs on Matrigel invasion of Hep2
cells. (A) (a) Hep2; (b) Hep2/CD147 shRNA-control; (c) Hep2/CD147
shRNA1; (d) Hep2/CD147 shRNA2 (x400). (B) Number of cells migrated
was evaluated in three fields for each experimental group and averaged. The
average invaded cell number of the groups Hep2, Hep2/CD147shRNA-
control, Hep2/CD147shRNA1 and Hep2/CD147shRNA2 was (63.37±2.53),
(62.59±2.27), (24.21±1.36) and (16.74±1.58) respectively. Compared with
Hep2, the cell invasiveness of Hep2/CD147shRNA1 and Hep2/CD147
shRNA2 was reduced by 38.20 and 26.41%, respectively *P<0.01.

Figure 5. Effects of CD147 specific shRNAs on cisplatin sensitivity of
Hep2 cells. Hep2, Hep2/CD147shRNA-control, Hep2/CD147shRNA1
and Hep2/CD147shRNA2 were treated with various concentrations of
cisplatin. Cell viability was determined by MTT assay. Cell survival index
was calculated as [A490(cisplatin+)/A490(cispatin-)].
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38.35 and 36.08% of that recorded for mice transplanted with
Hep2 cells (P<0.01), respectively (Fig. 6A). Immunohisto-
chemistry analysis showed that CD147 protein expression
was almost not detectable in tumor derived from Hep2/
shRNA1 and Hep2/shRNA2 cells, but was highly expressed in
tumor derived from Hep2/shRNA-control and Hep2 (Fig. 6B).
Histological examination did not reveal obvious morpho-
logical changes between the tumors generated from the 4
groups, but there were larger areas of necrosis in the
tumors formed by injecting with Hep2/shRNA1 and Hep2/
shRNA2 cells (Fig. 6C).

Discussion

CD147 is a transmembrane glycoprotein that is over-
expressed in various types of tumors and known to possess
multiple functions, such as inducing angiogenesis via
stimulating VEGF production (21), promoting invasiveness
via stimulating of matrix metalloproteinase production
(22), interacting with certain lactate transporters (MCT1 and
MCT4) and facilitating their expression on the cell surface
(23) and mediating multidrug resistance via hyaluronan-
mediated up-regulation of ErbB2 signaling and cell survival
pathway activities (24,25). Recently, Qian et al showed that
down-regulation of CD147 leads to some cytoskeletal gene
alteration (26). Whereby the mechanism of these numerous
phenomena are not yet known, it is clear that CD147 is a
major mediator of malignant cell behavior.

It has been reported that CD147 is enriched on laryngeal
carcinoma cells as well as on other tumor cells (6,7), but the

molecular mechanisms involved and the role of CD147 in
laryngeal carcinoma, however, remain poorly understood. In
the present study, we used RNAi technology to construct the
CD147 shRNA expression vector pSilencer-shRNA for
transfection into the laryngeal carcinoma cell line Hep2. We
have established two stable Hep2/shRNA1 Hep2/shRNA2
clones that effectively and stably inhibited CD147 mRNA
expression. Hep2/shRNA1 and Hep2/shRNA2 both signifi-
cantly reduced CD147 mRNA and protein levels.

As shown in the present study, the proliferation of the
Hep2 cells in which the CD147 gene has been knocked
down is suppressed compared with that of the control Hep2
cells. Li et al (27) indicated that exogenous cyclophilin
A promotes pancreatic cancer cell growth, which may
be mediated through the interaction with CD147 and the
activation of ERK1/2 and p38 mitogen-activated protein
kinases. Xu and Hemler (28) showed a strong association
between cell proliferation and the CD147-CD98 cell surface
supercomplex which plays a critical role in energy meta-
bolism. Su et al suggest that CD147, by its close association
with MCT1 and 4, plays a pivotal role in the glycolysis
reflected by the transmembrane transport of lactate and the
regulation of cell proliferation (29). However, inconsistent
with the present results, Zou et al showed that inhibition
of CD147 in HO-8910pm cells had no effect on cellular
proliferation in vitro (16). The disparity may be related to
different shRNA sequence and different cell lines, and the
mechanism needs further study.

Tumor cell invasion and metastasis, which is the main
cause of treatment failure and mortality in patients, requires
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Figure 6. Effects of CD147 specific shRNAs on tumor formation in vivo and
the expression of CD147 in tumor tissues. (A) Hep2, Hep2/CD147shRNA-
control, Hep2/CD147shRNA1, Hep2/CD147shRNA2 cells were inoculated
subcutaneously into the nude mice. Tumor growth was monitored and tumor
volumes were calculated. *P<0.01, compared with Hep2 or Hep2/CD147
shRNA-control. (B) CD147 protein expression was determined by immuno-
histochemistry staining in solid tumors derived from tumor tissues. (a)
Hep2; (b) Hep2/CD147shRNA-control; (c) Hep2/CD147shRNA1; (d) Hep2/
CD147shRNA2 cells (x400). Differences in CD147 protein expression are
shown. The data were obtained from three independent experiments. (C)
Histological analysis was performed in implanted tumors with H&E staining.
(a) Hep2; (b) Hep2/CD147shRNA-control; (c) Hep2/CD147 shRNA1; (d)
Hep2/CD147shRNA2 cells (x400).
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degradation of ECM mainly by MMPs (21,30). MMPs, a
family of enzymes that degrade various components of the
extracellular matrix, play important roles in tissue remolding,
tumor invasion, and metastasis (31,32). Previous studies
have revealed that the majority of MMPs are produced by
stromal cells surrounding the tumor rather than by the tumor
cells themselves (33,34). An increasing body of evidence,
however, suggests that MMP synthesis is stimulated by tumor
cells in a paracrine fashion (35). This stimulation is at least
partially attributed to CD147, Zucker reported in an animal
experiment that human breast cancer cell line MDA-MB436
transfected by CD147 cDNA was more tumorigenic and
invasive than non-transfected control cells, which was
associated with increased expression of the MMP-2 and
MMP-9 (12). In the present study, gelatin zymography
demonstrated that secretions of MMP-2 and MMP-9 were
markedly inhibited as CD147 protein expression was reduced
via RNAi, Matrigel invasion assay indicated that invasion of
Hep2/shRNA1 and Hep2/shRNA2 cells was inhibited signifi-
cantly. Nude mouse experiments suggested that inhibition
of CD147 expression reduces tumor cell tumorigenicity.
Immunohistochemical staining showed that CD147 protein
expression was very slightly detected in tumor derived from
Hep2/shRNA1 and Hep2/shRNA2 cells. All the results
confirm that shRNA targeting CD147 interfered with trans-
lation and expression of CD147, weakened the productions
of MMPs, and inhibited the invasion of Hep2 cells in vitro
and in vivo.

Resistance to multiple anticancer drugs is the main cause
of failure in treating malignant tumors. In cancer cells,
CD147 regulates chemosensitivity to some chemothera-
peutic drugs such as paclitaxel and curcumin (16,36).
Regulation of CD147 expression is considered to be a novel
approach to overcome resistance to multiple anticancer
drugs. Cisplatin is one of the most common and potent anti-
head and neck cancer chemotherapeutic drugs, and it has a
response rate as a single agent in head and neck cancer of
approximately 30%, so for this investigation, we used the
chemotherapeutic drug cisplatin (37). The MTT results
revealed that down-regulation of CD147 also increased
chemosensitivity to anti-tumor drug cisplatin in Hep2
cells. Although the biochemical mechanism of action of
cisplatin remains incompletely understood, the current
accepted paradigm is that the drug binds to nuclear DNA,
leading to interference with normal transcription and/or
DNA replication mechanisms (38).

In summary, we showed that CD147-targeting shRNA
could significantly down-regulate the CD147 mRNA level
in laryngeal carcinoma cells and that it inhibited their proli-
feration and invasive activity in vitro and in vivo. Our
findings indicate that highly expressed CD147 on the
surface of laryngeal carcinoma cells plays an important
role in the proliferation and invasiveness of malignant
melanoma. We also showed that down-regulation of
CD147 confered laryngeal carcinoma cells resistance to the
chemotherapeutic drug cisplatin. Our findings indicated
that CD147 might be a potential target for therapeutic anti-
cancer drugs and provide new insights into the development
of gene therapy technology to treat patients with laryngeal
carcinoma.
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