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Abstract: A number of cancers show increased expression of paxillin which plays a central role in tumor progression,
including colorectal cancer. However, the mechanisms causing paxillin upregulation remains unclear. In our study,
bioinformatics analyses suggested that paxillin is predicted to be a direct target of miR-145. We firstly identified
paxillin as a new target of miR-145 and demonstrated that miR-145 inhibits paxillin expression by binding to the
paxillin mRNA 3’UTR. Therefore, we assume overexpression of paxillin induced by suppression of miR-145 may pro-
mote cell migration and invasion. We detected the expression of paxillin and miR-145 in human colorectal cancer
tissues by real-time quantitative PCR. Higher expression of paxillin and lower expression of miR-145 was observed
in colorectal cancer tissues than corresponding paracancerous tissue. Moreover, the expression of paxillin was
negatively correlated with miR-145 expression. A dual-luciferase reporter assay was used to confirm that paxillin
was a direct target of miR-145. In CRC cell lines, overexpression of miR-145 could downregulate paxillin protein
expression levels, and ectopic overexpression of miR-145 mimics or inhibitor could inhibit or promote cell migra-
tion, invasion, proliferation and clone formation in vitro. Taken together, these data suggested that miR-145 plays a
pivotal role in colon cancer through inhibiting cell proliferation migration and invasion, and miR-145 may serve as a

tumor suppressor by targeting paxillin gene.
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Introduction

Colorectal cancer (CRC) is currently a major
cause of morbidity and mortality throughout
the world. It is the third most common malig-
nancies worldwide and the fourth most com-
mon cause of cancer-related mortality [1]. The
pathological process and underlying mecha-
nism of colorectal cancer is very complicated
and has not been elucidated yet. Previous stud-
ies have indicated that colorectal cancer is
caused by the accumulation of mutations in
many genes, these include alterations in onco-
genes and tumor suppresser genes leading to
the activation of oncogenes and inactivation of
tumor suppressor genes [2]. However, the pre-
cise molecular biomarkers that can predict
prognosis and recurrence have not yet been
determined.

In recent years, microRNAs (miRNAs), a class of
endogenous small noncoding RNAs with 18-22

nucleotides in length, are believed to have
important regulatory roles in tumorigenesis and
metastasis by interfering with the translation of
MRNAs to regulate gene expression, and act as
oncogenes or tumor suppressor genes depend-
ing on the targets they regulate [3]. Recently,
there have been many reports of aberrant miR-
NAs expression in CRC [4-6], suggesting a close
correlation between miRNAs expression and
the occurrence, progression, metastasis and
prognosis of CRC. MiR-145 has been firstly
found to be reduced in CRC in 2003, and has
been considered to be a tumor suppressor
gene [4]. Several studies reported that miR-145
participate in CRC by modulating a set of cer-
tain genes expressions in response to tumori-
genesis and metastasis [7, 8]. The paxillin, one
of the key focal adhesion proteins, are believed
to to participate in tumor progression and
metastasis by forming a structural link between
the extracellular matrix and actin cytoskeleton
to integrate multiple signals from cell surface
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receptors, integrins and growth factors [9].
Paxillin has been found highly expressed and
actas an oncogene in many malignancies, such
as lung cancer [10], prostate cancer [11], gas-
tric cancer [12] and oral cavity squamous cell
carcinoma [13]. In CRC, the leves of paxillin
expression were higher in CRC tissues than in
corresponding normal tissues [14]. In our previ-
ous study, overexpression of paxillin could stim-
ulate migration, invasion and adhesion abilities
of CRC cells, whereas downregulation of paxillin
by small interfering RNA (siRNA) inhibited these
capacities [15].

However, the underlying molecular mechanism
of paxillin upregulation is unclear. In this study,
we firstly detected the expression level of paxil-
lin and miR-145 in tumor tissues surgically
resected from patients with CRC by real time
quantitative PCR. We found that the expression
of paxillin protein was inversely correlated with
miR-145 expression in CRC cell lines and
human CRC tissues. We further demonstrated
that miR-145 directly targeted paxillin in CRC
cell lines. Moreover, we found that down-regula-
tion of paxillin induced by overexpression of
miR-145 contributed to inhibit cell proliferation,
migration and invasion abilities in colon cancer
cell lines.

Material and methods
Cell lines and tissue samples

Five human CRC cell lines (HCT-8, HT-29,
SW480, SW620, LoVo, HCT-116) were acquired
from the Cell Bank of the Chinese Academy of
Sciences (Shanghai, China) and grown in
Dulbecco’s modified Eagle’s medium (DMEM;
Invitrogen, Carlsbad, CA, USA) or RPMI-1640
medium (GIBCO, Grand Island, NY, USA) supple-
mented with 10% fetal bovine serum (FBS;
Hyclone, Logan, UT, USA). Cells were cultured at
37°C in a humidified incubator containing 5%
CO..
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Tissue samples from human colorectal cancer
and adjacent normal colorectal tissues were
obtained from 24 patients who underwent sur-
gery at Affiliated Hospital of Nantong University
(Jiangsu, China). None of the patients received
chemotherapy or radiotherapy before surgery.
Samples were collected and stored at -80°C.
All the patients had a histological diagnosis of
CRC. Before the resected specimens were col-
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lected and used, informed written consent was
obtained from all subjects and/or their guard-
ians and approval was obtained from the eth-
ics committee of Affiliated Hospital of Nantong
University.

Total RNA extraction and miRNA detection

Total RNA, including the small RNA fraction,
was extracted from cultured tissues and CRC
cells with TRIZOL Reagent (Invitrogen) accord-
ing to the manufacturer’s instructions. Total
RNA was quantified using a NanoDrop spectro-
photometer (Thermo Scientific, Asheville, NC).
Validation of the expression miR-145 in the
CRC tissues and matched adjacent non-can-
cerous tissues was performed by real time PCR
on a Life Technologies 7500 instrument using
TagMan miRNA assays with TagMan® Universal
Master Mix Il according to standard protocol
(Life Technologies, Foster City, CA, USA). To
ensure sensitivity, 10ng of total RNA was added
to each well before reverse transcription with a
miRNA specific primer. One-tenth of the RT
reaction was used in a qPCR reaction using the
TagMan 2 x universal master mix and the fol-
lowing cycle conditions: 95°C for 10 minutes,
40 cycles of 95°C for 15 seconds and 60°C for
60 seconds. All samples were run in duplicate
and the resulting Ct values averaged. U6 snRNA
was used as the endogenous control. For PAX
MRNA detection, reverse transcription was per-
formed using the PrimeScript RT Master Mix
(Perfect Real Time, TakaRa). Quantitative PCR
was performed using TagMan 2 x universal
master mix and the following cycle conditions:
95°C for 10 minutes, 40 cycles of 95°C for 15
seconds and 60°C for 60 seconds; [B-actin
mMmRNA was used as the endogenous control.
Forward and reverse primers for paxillin were
5-ACGTCTACAGCTTCCCCAACAA-3” and 5-AGC-
AGGCGGTCGAGTTCA-3’, and B-actin was 5-TG-
GATCAGCAAGCAGGAGTA-3’ and 5-TCGGCCAC-
ATTGTGAACTTT-3". The qPCR results were anal-
ysed relative to miRNA or mRNA expression lev-
els by using the 2-22€T method.

Reporter constructs, transfections and lucifer-
ase activity assay

A miR-145 expression plasmid (pcDNAG.2-
miR-145) was constructed with synthetic miR-
145 oligonucleotides and the pcDNAG6.2-GW/
EmGFP vector. A paxillin expression plasmid
(pcDNA3.1-paxillin) containing the coding seq-
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uence was constructed using PCR-generated
fragments and pcDNA3.1 (+) vector. The 3’UTR
of paxillin mRNA and a mutant variant were
generated by PCR fragments and cloned to the
Xbal site of a pGL3-basic vector (Promega) and
termed paxillin-wt-3'UTR and paxillin-mt-3'UTR,
respectively. All constructs were confirmed by
DNA sequence analysis. For the luciferase
assay, SW620 cells were seeded in six-well
plates the day before transfection and were
infected with the pGL3 reporter plasmid (250
ng/well), pRL-TK luciferase reporter plasmid
(25 ng/well) and pcDNAG6.2-miR-145 (750 ng/
well) or a negative-control (NC) plasmid using
lipofectamine 3000 (Invitrogen). Luciferase ac-
tivities were measured with a Dual-Luciferase
Reporter Assay Kit (Promega) according to the
manufacturer’s protocol.

Western blot analysis

Total protein was extracted by lysis buffer con-
taining protease inhibitors (Promega, Madison,
WI). Equal amounts (30 pg) of protein separat-
ed by 10% sodium dodecyl sulfate polyacryl-
amide gel electrophoresis (SDS-PAGE) and
then transferred to a polyvinylidene fluoride
(PVDF) membrane. Nonspecific binding was
blocked for 2 h with 5% nonfat milk in TBST
(Tris-buffered saline containing 0.1% Tween-
20). After incubation with rabbit anti Paxillin
Polyclonal antibody at 1:1,000 dilution (Abcam,
Cambridge, UK) or a rabbit anti-B-actin as inter-
nal reference, at 1:3,000 dilution (Sigma-
Aldrich, St. Louis, MO, USA), membranes were
washed three times in TBST for 5 min and sub-
sequently incubated with horseradish peroxi-
dase-conjugated goat anti-rabbit secondary
anti body (1:2,000 dilution, Sigma-Aldrich) for 2
h at room temperature, and signals were det-
ected using by an enhanced chemilumines-
cence system (ECL).

Oligonucleotide transfection

The miR-145 mimic or inhibitor and NC oligo-
nucleotides were purchased from GenePharm
(Shanghai, China) and transfected into the cells
with Lipofectamine 3000 (Invitrogen) according
to the manufacturer’'s protocol. GenePharm
also synthesized a siRNA duplex oligonucle-
otides targeting human paxillin mRNA (paxillin-
siRNA) acorroding to our previous study [15].
The targeting sequence was paxillin-siRNA:
CGCGCTGCTACTACTGCAA; CRC cells were gr-
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own in six-well dishes for 24 h before transfec-
tion. For PCR, western blot and other functional
assays, miR-145 inhibitor was transfected into
HCT-8, which had high expression level of miR-
145; miR-145 mimic was transfected into
SW620, which had low expression level of miR-
145. Inhibitor negative control and mimic nega-
tive control groups were also set up. Cells at
80% confluency were transfected with Lip-
ofectamine 3000 (Invitrogen, Carlsbad, CA)
reagent according to the manufacturer’s ins-
tructions.

Cell proliferation assays

Cell Counting Kit-8 (CCK-8) Assay was per-
formed to test cell viability. Cells were plated in
96-well plates at 5000 cells/well in complete
medium and cultured for 24 h. The medium
was then replaced with medium containing
10% FBS, with or without treatment. After incu-
bation, 10 uL of CCK-8 was added to each well,
and the plates were further incubated for 4 h in
an incubator. The spectrophotometric absor-
bance at 490 nm was measured for each sam-
ple; all the experiments were repeated three
times in triplicate and the mean was calcu-
lated.

Transwell assay and wound-healing assay

Cell invasion was performed by transwell assay
(BD Biosciences) according to the manufactur-
er's instructions. Control miRNA, mimics or
inhibitor of miR-145 transfected cells were har-
vested 24 h after transfection. Then 3.0 x 105
transfected cells or untreated cells in serum-
free medium were added to each upper insert
pre-coated with Matrigel matrix. To the matched
lower chamber, 600 yL of 10% FBS medium
was added. After incubation, non-invasive cells
were removed from the upper surface of the
transwell membrane with a cotton swab, and
the invasive cells on the lower membrane sur-
face were fixed in methanol, stained with 0.1%
crystal violet, photographed, and counted.

In addition, wound healing assay was also per-
formed for analysis of cell migration in vitro.
Briefly, SW620 cells transfected with either
miR-145 mimics or negative control miRNA and
HCT-8 transfected miR-145 inhibitor or nega-
tive control miRNA were cultured in six-well
plates (5 x 105 cells per well) and incubated
overnight. Culture inserts were removed after
appropriate cell attachment and washed twice
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Figure 1. Paxillin is a direct target of miR-145 in CRC. A. Human paxillin 3’UTR binding site for miR-145. B. The miR-
145 wild type binding sequence or its mutated form was inserted into C-terminal of the luciferase gene to generate
pGL3-paxillin-3’UTR or pGL3-paxillin-mut-3'UTR, respectively. C. miR-145 targeted the wild-type but not the mutant
3’UTR of paxillin (*P < 0.05). The data are means + SD.

with phosphate-buffered saline (PBS), and
complete RPMI medium with 10% FBS was
added. Cell migration toward the wounded area
was observed and photographed after 24 h.
Wound closure (%) was calculated as the area
of migrated cells divided by wounded area at O
h.
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Colony formation assay

HCT-8 and SW620 cells (5 x 104/well) were
plated in a 24-well plate and transfected with
miR-145 mimics, miR-145 inhibitor or control
RNA. After 24 h, the cells collected and seeded
(1 000-1 500/well) in a fresh 6-well plate for 12
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days. Surviving colonies (> 50 cells per colony)
were counted after fixed with methanol/ace-
tone (1:1) and stained with 5% Gentian Violet
(ICM Pharma, Singapore, Singapore). The exp-
eriment was carried out in triplicate wells for
three times.

Statistical analysis

All data were analyzed using the Statistical
Package for the Social Sciences version 17.0
software (SPSS, Chicago, IL). Data are exp-
ressed as mean + SD. A two-tailed, unpaired
Student’s test was used to compare between
two groups. A probability of < 0.05 was consid-
ered statistically significant.

Results

MiR-145 is a putative regulator targeting paxil-
lin via binding to its 3’'UTR

MiRNAs regulate their targets via binding to
their 3’ untranslated region (3’UTR). By comput-
er-based sequence analysis using Target Scan,
PicTar and MiRanda, we found that the paxillin
mRNA 3'UTR (nucleotides 87-105) that is highly
conserved among mammals for miR-145 was
predicted to be a potential target of miR-145.
Therefore, miR-145 was selected for further
biological characterization. To test the specific
regulation through the predicted binding sites,
we constructed a reporter vector which con-
sists of the luciferase coding sequence fol-
lowed by the 3’UTR of paxillin (Luc-paxillin-
3'UTR). Wild type (Luc-paxillin-3'UTR) or mutat-
ed sequence (Luc-paxillin-mut 3’UTR) within
the putative binding sites was cloned into the
pGL3-REPORT vector (Figure 1A, 1B). These
reporter constructs were co-transfected into
SW620 cells with either miR-145 mimics or miR
scramble. Increased expression of miR-145
upon infection of miR-145 mimics significantly
decreased the luciferase activity expression
derived from reporter constructs containing
wild type Luc-paxillin-3’UTR (P < 0.05) compar-
ing to cells co-transfected with miR scramble.
This suppressive effect was abolished when
Luc-paxillin-mut 3’'UTR mRNAs, in which the
binding sites for miR-145 were inactivated by
site-directed mutagenesis, were co-infected
with miR-145 (Figure 1C). Therefore, the results
from above confirm that paxillin is a target of
miR-145.
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Expression levels of miR-145 and paxillin in
colorectal cancer tissues and cell lines

The basal expression levels of miR-145 and
paxillin mRNA were measured by gRT-PCR in
colorectal cancer cell lines HCT-8, HT-29,
SW480, SW620, LoVo, HCT-116. SW620 cells
had higher levels of paxillin and lower levels of
miR-145, whereas HCT-8 cells had the lower
paxillin expression, and the higher miR-145
level, followed by HT-29, HCT-116, LoVo, and
SW480 cells (Figure 2A, 2B). A significant
inverse correlation between the expression of
miR-145 and paxillin mRNA was observed
(Figure 2A right). By miR-145 mimics or paxillin-
siRNA, overexpression of miR-145 suppressed
paxillin protein levels in SW620 cells compared
with that of the NC cells (P < 0.05, Figure 3A,
3B), as detected by western blot analysis,
respectively, which mimics the effect of inter-
ference of paxillin. On the other hand, transfec-
tion with miR-145 inhibitor increased paxillin
protein levels in HCT-8 cells (P < 0.05, Figure
30).

In addition, we extended our investigation to
samples from colorectal cancer patients. Our
results showed that paxillin expression was sig-
nificantly increased in cancer tissues when
compared with that in the paired adjacent nor-
mal tissues of 24 colorectal cancer patients
(Figure 2E), which was consistent with other
findings [16]. In addition, we found the cancer-
ous tissue showed a notable loss of miR-145
as compared with the adjacent normal colorec-
tal cancer tissues of 24 colorectal cancer
patients (Figure 2D). We observed an inverse
correlation between miR-145 and paxillin
expression in CRC tissues (Figure 2F).

MiR-145 expression and paxillin knockdown
show similar phenotypes in inhibiting cell pro-
liferation, migration and invasion abilities in
vitro

Our previous studies show that paxillin play a
key role in the regulation of proliferation of CRC
cells [15]. Based on the results listed above, we
hypothesized that overexpression of paxillin by
a reduced miR-145 expression may affect the
proliferation, migration and invasion ability of
CRC cell lines. The SW620 cell line was trans-
fected with paxillin siRNA or miR-145 mimics.
The CCK-8 assay showed that knockdown of
paxillin or ectopic expression of miR-145 could

Int J Clin Exp Pathol 2015;8(2):1328-1340
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Figure 2. Paxillin mRNA levels were inversely correlated with miR-145 levels in CRC cell lines and patient samples. A-C. Relative paxillin mRNA (normalized to B-actin)
and miR-145 (normalized to U6) expression levels were detected by real-time RT-PCR in six CRC cell lines. Data are presented as means + SD. The expression of
miR-145 was inversely correlated with paxillin expression in CRC cell lines. D and E. miR-145 and paxillin mRNA levels were assayed in 24 surgical specimens of
human colorectal cancer tissues and adjacent normal colorectal tissues. Significantly upregulated paxillin levels in colorectal cancer tissues are shown relative
to paxillin levels in adjacent normal colorectal tissues (P = 0.0032); significantly downregulated miR-145 levels in colorectal cancer tissues are shown relative to
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in CRC tissues. For comparison of 2 groups, a two-tailed, unpaired t-test was used.
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Figure 3. The effects of miR-145 on paxillin expression. A and B. Expression of paxillin in SW620 cell after transfec-
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the quantification (right) from different treatments (*P < 0.05, **P < 0.01). C. Western blotting of paxillin in HCT-8
cell line after transfection with different concentrations of miR-145 inhibitors or negative control cells (*P < 0.05,
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significantly inhibit the proliferative ability in
SW620 cells (P < 0.05, Figure 4A). Likewise,
colony formation ability was suppressed after
downregulation of paxillin or overexpression of
miR-145 (P < 0.05, Figure 4C, 4D). Thus, miR-
145 mimicked paxillin expression knockdown
in SW620 cells, resulting in similar inhibiting
growth phenotypes to that by paxillin siRNA.

In addition to proliferation regulation, our previ-
ous studies also show that paxillin is involved in
the invasive phenotype of tumor cells that may
contribute to the morbidity and mortality of
cancer patients [15]. To determine whether
miR-145 may regulate invasion through paxillin,
SW620 were transfected with paxillin siRNA
and miR-145 mimics. Cell migration and inva-
sion was measured by transwell assays and
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wound healing assay. In above-mentioned
assay, we found a significant decrease in inva-
sive activity of miR-145-transfected cells, mim-
icking that of si-paxillin-transfected cells (Figure
5A, 5C, 5E, 5G). Taken together, our results
indicate a role for miR-145 in the regulation of
cell proliferation, migration and invasion and
this may, at least in part, be attributed to its
targeting effect on paxillin.

MiR-145 inhibitor mimics paxillin expression
in promoting cell proliferation, migration and
invasion in vitro

To determine whether miR-145 inhibitor may
have a similar effect to paxillin overexpression
on cell proliferation, migration and invasion in
CRC cells, HCT-8 cell line were transiently trans-

Int J Clin Exp Pathol 2015;8(2):1328-1340
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Figure 4. Effects of miR-145 mimics or paxillin siRNA and miR-145 inhibitor on the proliferation of CRC cells. A and
B. Proliferation rate of SW620 cells with miR-145 mimics or paxillin-siRNA and assay of HCT-8 cells with miR-145
inhibitor on the basis of CCK-8 assay compared with NC (*P < 0.05). C-F. Clone formation rate of SW620 cells with
miR-145 mimics or paxillin-siRNA and assay of HCT-8 cells with miR-145 inhibitor by the colony formation assay (*P

< 0.05).

fected with miR-145 inhibitor or a control inhibi-
tor. Contrary to the results of miR-145 expres-
sion, suppression of miR-145 by miR-145 inhib-
itor markedly promoted the proliferation capac-
ity of the HCT-8 cells was stimulated (Figure
4B, 4E, 4F). Furthermore, suppression of miR-
145 in CRC cells significantly enhanced the
migration and invasion in CRC cells (Figure 5B,
5D, 5F, bH). These data further support that
miR-145-paxillin signaling axis regulates prolif-
eration, migration, and invasion in the CRC
cells.

Discussion

Recent studies have shown that miRNAs are
frequently deregulated in many human can-
cers, including colorectal cancer, but their func-
tion and mechanisms in tumorigenesis remain
elusive. More and more researches have docu-
mented that miRNAs have essential roles in
multiple biological processes, including tumor
cell proliferation, angiogenesis, invasion and
migration. In this study, we focused on miR-
145, it has been reported that miR-145 acts as
a tumor suppressor, which is downregulated in
various tumors, including esophageal cancer
[17], bladder cancer [18], breast cancer [19],
oral cancer [20], and gastric [21], colorectal
cancers [22]. Some studies also shows that
miR-145 targets ADAM17 and suppresses cell
invasion in hepatocellular [23] and head and
neck cancers [24]. Moreover, miR-145 overex-
pression directly targets AKT-3 in thyroid can-
cer and silences the MUC13 expression and
regulates the expression of its critical tumor
target genes that are involved in pancreatic
pathogenesis [25]. In addition, miR-145 has
previously been associated with cancer-rele-
vant biological processes, such as growth, pro-
liferation and inhibition of apoptosis, or with
clinical outcome in CRC [7, 22]. Indeed previous
reports have shown that miR-145 leads to
tumor suppress effect in non-metastatic CRC
cell lines (DLD1, HCT116, SW480, LS174T),
and in colon cancer cells [26, 27], miR-145 is
directly bound to the insulin receptor sub-
strate-1 (IRS-1) 3’-untranslated region and
downregulates IRS-1 protein, inhibiting the
growth of colon cancer cells [28].
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Identification of cancer-specific miRNAs as well
as their target genes is important for elucidat-
ing the roles of miRNAs in tumorigenesis and
may provide promising therapeutic targets. To
further investigate the mechanisms of miR-145
in CRC, we predicted putative targets of miR-
145 by bioinformatic analysis. Among numer-
ous genes, paxillin was picked out, as it has
been shown to be closely involved in the tumor-
igenesis and cell migration of CRC [29]. The tar-
get role of paxillin was identified by the lucifer-
ase reporter assays, as transfection of miR-
145 caused a substantial reduction of lucifer-
ase activity by the luciferase expression con-
structs carrying the target paxillin mRNA 3'UTR
fragment, and overexpression of miR-145 sup-
pressed paxillin protein levels in SW620 cells,
which presented a similar tumor-repressive
effect of paxillin knockdown in CRC cell lines,
meanwhile inhibition of miR-145 increased
paxillin protein levels in HCT-8 cells, which indi-
cated that miR-145 regulates paxillin primarily
through translational repression. We also found
that levels of miR-145 in patient colorectal
tumor tissues were much lower than in adja-
cent normal tissues, and that miR-145 expres-
sion inversely correlated with the expression of
paxillin mRNA in CRC cell lines and patient sam-
ples in mRNA levels. These studies further con-
firmed that paxillin is a target of miR-145.

Paxillin is a multi-domain adapter focal adhe-
sions protein that functions as a molecular
scaffold for protein recruitment to focal adhe-
sions and thereby facilitates protein networking
and efficient signal transmission [9, 30]. Thus,
paxillin may be involved in signal transduction,
regulation of cell morphology and the recruit-
ment of structural and signaling molecules to
focal adhesions to control cell spread and
migration [31, 32]. Consistent with its function
as a molecular scaffold protein, paxillin com-
prises multiple discrete protein binding mod-
ules, including numerous tyrosine as well as
Ser/Thr phosphorylation sites that, when modi-
fied, contribute further to the complexity of the
protein interactome [30]. The serine phosphor-
ylation of paxillin at residues 188 and 190 has
been shown to stimulate cell migration, and
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Figure 5. Effects of miR-145 mimics or paxillin siRNA and miR-145 inhibitor on the migration and invasion of CRC
cells. A and B. Representative micrographs of wound-healing assay of SW620 cells with miR-145 mimics or paxillin-
siRNA and miR-145 inhibitor and assay of HCT-8 cells with miR-145 inhibitor compared with NC. C and D. Quantita-
tive analysis of SW620 and HCT-8 wound-healing rate (*P < 0.05). E and F. The stained invasive cells were photo-
graphed under an inverted light microscope (100 x magnification). G and H. Quantitative analysis of SW620 and

HCT-8 invasion cell numbers (*P < 0.05).

presumably adhesion turnover, by preventing
the polyubiquitination of paxillin and its subse-
quent degradation [33]. Given its roles in cell
adhesion and migration, paxillin is thought to
play an important role in tumor migration, inva-
sion, and metastasis [34]. Furthermore, in cap-
illary endothelial cells, paxillin rapidly becomes
phosphorylated in response to treatment with
the tumor-associated vascular endothelial
growth factor (VEGF), so paxillin might play a
role in governing directional migration of capil-
lary endothelial cells during tumor angiogene-
sis [35]. Some studies has been reported that
paxillin changes in protein expression are also
associated with alterations in the malignant
progression of many tumors, including breast
[36], lung [37], ovarian cancer [38], prostate
[39], hepatocellular carcinoma [40], melanoma
[41], and esophageal squamous cell carcinoma
[42]. In addition, it was identified that paxillin is
overexpressed in colorectal carcinoma tissues
compared with normal adjacent tissues [16],
and overexpression of wild-type paxillin plas-
mids promoted cell proliferation and also
enhanced migration, invasive capacity and
metastasis of the colorectal cancer cells [15].
These studies mentioned above strongly sug-
gest the oncogene role of paxillin in tumors,
especially CRC. In this study, we found that
knockdown of paxillin gene expression by paxil-
lin siRNA or miR-145 mimics reversed miR-
145-RNAi-mediated suppression of SW620
tumor cell proliferation, migration and invasion.
We further analyze whether paxillin plays an
important role in miR-145-mediated suppres-
sion of cell proliferation, migration and invasion
and found that restored expression of paxillin
with transfection of miR-145 inhibitor could
promote HCT-8 cell proliferation, migration and
invasion. Taken all together, up-regulation of
miR-145 in CRC cells may contribute to the
reduced expression of paxillin at the posttran-
scriptional level and in turn facilitate the CRC
proliferation and metastasis, which also pro-
vide new insight into the mechanism of paxillin
function in cancer.

In summary, our present study suggests that
miR-145 negatively regulates paxillin expres-
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sion at the posttranscriptional level by binding
to its 3’UTR and regulates its expression and
activity. More evidence is required to show that
paxillin upregulation in response to miR-145
reduction may enhance tumor proliferation and
metastasis in CRC. These results indicate that
our results are clinically significant: miR-145
and paxillin are significant biomarkers for prolif-
eration and metastasis and could be targets for
the development of anti-proliferation and anti-
metastasis strategy in the therapeutic inter-
ventions of CRC in the future.
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