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Decreased expression of miR-551b predicts
poor prognosis and promotes tumorigenesis by
targeting PTP4A3 in human colorectal cancer
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Abstract. - OBJECTIVE: MiR-551b has been
reported to display tumor-suppressive and on-
cogenic potential in several cancers, but there
has been no study on the roles of miR-551b in
colorectal cancer (CRC). In this work, we aimed
to explore the potential functions and mecha-
nisms of miR-551b in the modulation of the CRC
progression.

PATIENTS AND METHODS: The expressions
of miR-551b were examined in 122 pairs of CRC
cancer tissues and adjacent non-tumor samples
by Real Time-Polymerase Chain Reaction (RT-
PCR). The clinical significance of miR-551b in
CRC patients was explored using a Chi-square
test, Kaplan-Meier assays, and multivariate
analysis. MiR-551b mimics and inhibitors were
used to establish miR-551b upregulation and
downregulation models in CRC cells to examine
the functions of miR-551b on cells proliferation,
migration, invasion, and apoptosis. Dual-lucifer-
ase reporter assays were conducted for the val-
idation of the possible modulation of a putative
target of miR-551b.

RESULTS: We showed that miR-551b was sig-
nificantly down-regulated in CRC tissues and cell
lines. It was observed that miR-551b expressions
were correlated with lymph nodes metastasis,
TNM stage, and poor prognosis. Multivariate
analysis identifies low level of miR-551b expres-
sions as an independent predictor for a shorter
overall survival. The functional assessment sug-
gested that forced miR-551b expression distinct-
ly suppressed CRC cells growth, invasion, and
migration, while the suppression of miR-551b
displayed the opposite trend. Mechanistic stud-
ies confirmed that PTP4A3 was identified as a
direct target of miR-551b in CRC. Interesting
observations revealed that the cells capacities
were higher in miR-551b +PTP4A3 group, when
compared with those in miR-551b group, indi-
cating that up-regulation of PTP4A3 rescued the
repressive functions of miR-551b overexpression
on CRC cells growth and migration.
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CONCLUSIONS: The findings of our study first
showed that miR-551b, a potential tumor sup-
pressor, may be used as a promising prognostic
predictor and therapeutic target for CRC.
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Introduction

Colorectal cancer (CRC) is one of the most
frequent cancers and the third leading cause of
cancer-related deaths in both men and women,
with an estimated 1.5 million new cases and ap-
proximately 78,500 deaths in 2016 worldwide'2.
In China, the incidence and mortality rates dis-
play an increased trend in recent years due to the
changes of habits and customs®. Up to date, the
use of treatment composition including chemo-
therapy, radiotherapy, and surgical operation has
improved the clinical outcomes of many CRC
patients with five-year survival ranging from
45% to 80%*°. However, despite current devel-
opment in clinical and experimental oncology,
the five-year survival rate for CRC patients with
metastasis remains relatively poor®’. Thus, it is
imperative to further illuminate the molecular
mechanisms of CRC, which can help the iden-
tification of valuable diagnostic and prognostic
biomarkers and sensitive therapeutic targets for
CRC patients.

MiRNAs, a class of endogenous non-coding
small RNAs with 18-25 nucleotides in length,
negatively modulate genes expressions at the
post-transcriptional level via inhibiting transla-
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tion via interaction with the 3’-UTR of target
mRNAs*. The abnormal expressions of miR-
NAs in mammalian cells may be involved in
the process of malignant organ transformation
and tumor progression'®!". Increasing investiga-
tions'>1 reveal that some special miRNAs paly
a functional role in the regulation of numerous
cells processes, such as differentiation, apoptosis,
metastasis, and growth. Several studies'*'* reveal
that miRNAs act as regulators in human carcino-
genesis as either anti-oncogenes or tumors pro-
moters. Moreover, numerous clinical evidence'®!
has shown associations between miRNAs levels
and clinicopathological features or long-term sur-
vival. The current findings show the robust bases
for the emphasis of miRNAs in the pathogenesis
of CRC and highlighted the clinical indication of
miRNAs in diagnosis, treatment, and outcome
of CRC.

MiR-551b, a recently discovered miRNA lo-
cated on chromosome 3q26.2, has been reported
to play a critical role in regulating tumor growth
and metastasis, as well as driving tumor progres-
sion'®"”. Recently, Han et al** showed that miR-
551b expressions were distinctly down-regulated
in CRC specimens by performing bioinformatics
analysis. However, the experiment evidence sup-
porting the above conclusion was limited. In ad-
dition, the potential effects of miR-551b in CRC
development remained unknown. In this report,
we aimed to determine the possible roles and the
underlying mechanism of miR-551b in the mod-
ulation of the CRC progression.

Patients and Methods

Patient Specimens

One hundred and twenty-two CRC specimens
and adjacent normal samples were obtained from
the Dongzhimen Hospital Beijing University
of Chinese Medicine between May 2009 and
September 2012. Before surgery, the patients
received no anti-cancer treatment and signed
written informed consents. The tissue specimens
were stored at —80°C immediately after surgery
resection. The research was approved by the Eth-
ics Committee of Dongzhimen Hospital Beijing
University of Chinese Medicine.

Cell Transfection

Human FHC cells (used as control cells)
and four CRC cells (LOVO, HCT116, SW1116,
SW480) were brought from YRgene Biological
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corporation (Changsha, Hunan, China). These
cells were cultured in Dulbecco’s Modified Ea-
gle’s Medium (DMEM)-F12 media with 10% se-
rum. The cell culture conditions were: 37°C and
5% CO,. For miRNA mimics, inhibitors or plas-
mids transfection, Lipofectamine 2000 reagent
kits (Ningbo, Zhejiang, China) were used follow-
ing the protocols supplied in the kits. The miRNA
mimics and inhibitors were brought from Gene-
Pharma Biological corporation (Suzhou, Jiangsu,
China). The PTP4A3 cDNA was constructed into
pcDNA3.1 empty vector to overexpressing PT-
P4A3. The construction was conducted by YuXi
Biological corporation (Wuxi, Jiangsu, China).

Real Time PCR Analyses

Total RNAs were extracted with TRIzol re-
agents kits (YiQi, Jinan, Shandong, China) fol-
lowing the protocols supplied in the kits. For PT-
P4A3 detection, reverse transcription reactions
were conducted using cDNA synthesis kits (Cy-
toRui, Xiamen, Fujian, China). Then, the qPCR
analyses were conducted using TaKaRa SYBR
Green qPCR detection kits (AnDu, Shenzhen,
Guangdong, China) following the protocols pro-
vided in the kits. Relative PTP4A3 mRNA values
were normalized to glyceraldehyde 3-phosphate
dehydrogenase (GAPDH) expression using the
2-4A% method. For the miR-551b detection, Qiagen
miREasy kits (DaiSong, Binhai, Tianjin, China)
were used to extract the total miRNAs, and qP-
CR for miR-551b detection was conducted using
One-step miRNA qPCR detection kits (KeenBio,
Nanjing, Jiangsu, China) following the manu-
facture’s protocols. The relative miR-551b levels
were normalized to U6 expression. The primers
used in this study were presented in Table I.

Clonogenic Formation Analyses

To assess the colony formation capacities of
SW480 and HCTI116 cells following miR-551b
mimics or inhibitors treatment, clonogenic for-
mation analyses were performed. The treated

Table I. The Primer sets used in the present study.

Names Sequences (5-3')

miR-551b: F GCGACCCATACTTGGTTTCAG
miR-551b:R TCGTGAGATGAAGCACTGTAG
PTP4A3: F GGACGGCATCACTGTTGTG
PTP4A3: R GCGCTTCTGTCGGATGAAC
GAPDH: F CTGGGCTACACTGAGCACC
GAPDH: R AAGTGGTCGTTGAGGGCAATG
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cells were trypsinized, collected, and re-placed
into six-well plates (800 cells/well). The cells
were placed in an incubator with proper culture
conditions (37°C, 5% CO,) and maintained for
14-16 days. Then, the cell colonies were ob-
served, washed using phosphate-buffered saline
(PBS), treated with paraformaldehyde and crystal
violet (0.1%), and finally imaged by a microscope.

Cell Proliferation Detection

Cell Counting Kits-8 (CCK-8) detection kits
(XianFeng, Nanjing, Jiangsu, China) were used
to determine the cell proliferation. The cells
were seeded (2.5x10° cells/well) in nighty-six well
plates. After the cells were attached, they were
incubated with CCK-8 reagents (25 ul/well) for
2.5 h at the designated timepoint (48 h, 72 h and
96 h). Subsequently, the plates were examined at
the absorbance 450 nm by a microplate reader
apparatus.

EdU Assay

The cellular proliferation was also detected
by EdU assays using Invitrogen Click-iT EdU
kits (QiWen, Wuhan, Hubei, China). In brief, the
miR-551b mimics or inhibitors-treated SW480 or
HCT116 cells were collected, seeded into forty-
eight-well plates, and allowed to settle overnight.
Then, we prepared EdU stock reagents and dilut-
ed them into media at a working concentration of
10 uM. Subsequently, the diluted media (250 pl)
was placed into each well. The cells were then in-
cubated at 37°C with 5% CO, for 2.5 h. The cells
were stained using 4’,6-diamidino-2-phenylin-
dole (DAPI) for 15 min. After being fixed using
paraformaldehyde, washed by PBS, the cells were
imaged by an M5000 EVOS fluorescence micro-
scope (Thermo, Pudong, Shanghai, China).

Flow Cytometry

The percentages of apoptotic cells were deter-
mined by flow cytometry using Annexin V-FITC
apoptosis detection kits (Yunlin, Nantong, Ji-
angsu, China). In short, the miR-551b mimics or
inhibitors-treated SW480 or HCT116 cells were
washed twice and collected in 350 pl binding
buffer (provided in the kits). Then, the cells were
double-stained using Annexin V-FITC (15 pg/
ml) and PI (12 pg/ml). After incubation at 4°C
in the dark for 25 min, the cells were collected
by centrifuging (1000 g/min, 5 min, 4°C). After
washing twice with PBS, the cells were subjected
to flow cytometry analyses using a flow cytom-
eter apparatus.

Cell Migration Analyses

Cellular migration was assessed by
wound-healing assays. In brief, the miR-551b
mimics or inhibitors-treated CRC cells were
placed in twenty-four well plates. On the second
day, the cells were formed monolayer (about
100% cell confluence). Then, the cell monolayer
was scratched by a pipette tip (200 ul) and PBS
was applied to remove the detached cells. Fresh
media were added into the cells and the width of
the wounds was recorded using a microscope at
0 h and 48 h.

Cell Invasion Analyses

The cell invasion was evaluated by tran-
swell assays. First, the CRC cells were trans-
fected with miR-551b mimics or inhibitors. 24
h post-transfection, serum-free media (170 ul)
with 1.5%10° treated cells were placed into the
8 um pore size Corning transwell inserts which
was pre-coated with Matrigel. The lower sides
of the transwell were filled with media con-
taining 15% fetal bovine serum (FBS). 48 h
later, cells invaded through the membranes were
washed by PBS, treated with paraformaldehyde
and crystal violet (0.1%), and finally imaged by
a microscope.

Luciferase Activity
Detection

The 3’UTR fragment (containing the wild-
type or mutant miR-551b binding site) of PTP4A3
was separately constructed into a pGL3 luciferase
reporter vector by YuXi Biological corporation
(Wuxi, Jiangsu, China). The 293T cells were
cultured in forty-eight-well plates using DMEM
media with 10% FBS, and allowed to grown to
60-70% confluent. Then, miR-551b mimics were
co-transfected with PTP4A3 wild-type or mu-
tant type luciferase reporter plasmids into 293T
cells using Lipofectamine 2000 reagent kits as
described above. 48 h later, Promega luciferase
activity detection kits (BioMy, Qidong, Jiangsu,
China) were utilized for luciferase activity detec-
tion following the kit protocols.

Statistical Analyses

Statistical analyses were conducted using
SPSS 20.0 (SPSS Inc, Chicago, IL, USA). The
overall survival curves of CRC patients were
assessed using the Kaplan-Meier method (with
log-rank test). A two-tailed Student’s -test or
one-way ANOVA was used for comparisons of
two independent groups or more than two groups.
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Multiple comparisons between groups were per-
formed using the Student-Newman-Keuls post-
hoc test. Hazard ratios (HRs) and 95% confidence
intervals (Cls) were calculated by the use of the
Cox proportional hazards model. A p<0.05 was
considered as the statistical significance level.

Results

MiR-551b Downregulated in Human
CRC Specimens and Cell Lines

To understand the expression pattern of miR-
NAs in CRC tissues, R software was carried
out for the assays of the microarray data from
GSEA41655 datasets. As shown in Figure 1A, we
showed 97 upregulated and 83 downregulated
miRNAs in CRC tissues using the heatmap.

Then, using Venn diagram, we identified that
several miRNAs such as miR-551b were lowly
expressed in both low-grade CRC tissues and
high-grade CRC tissues (Figures 1B and 1C).
Then, our group further performed RT-PCR for
the examination of miR-551b levels in 122 paired
CRC specimens and matched normal tissues,
finding that miR-551b expressions were distinctly
downregulated in CRC tissues compared with
those in matched normal tissues (p<0.01, Figure
1D). Furthermore, the expressions were further
determined by qRT-PCR in 4 CRC cell lines and
Human FHC cells. Our experiments indicated
that miR-551b expressions were distinctly lower
in four CRC cell lines than in FHC (Figure 1E).
Based on the aforementioned data, our group
suggested that miR-551b whose expressions were
dysregulated in CRC may be involved in the pro-
gression of this disease.
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Figure 1. MiR-551b expressions in CRC cell lines and specimens, and its prognostic value for CRC. A, Heatmap of abnormal-
ly expressed miRNAs in CRC tissues compared to normal tissues according to an online cohort (GSE41655). B, Venn diagram
of dysregulated miRNAs derived from two combinatorial comparisons and their overlapping regions. C, Expressions of miR-
551b in normal colorectal tissues and CRC tissues with different stages based on the GSE41655 datasets. D, Mean expressions
of miR-551b in 122 cases of CRC specimens and their matched non-tumor specimens by real-time PCR (22", n=122). E, Levels
of miR-551b were examined using RT-PCR in CRC cell lines SW480, SW116, HCT116 and LOVO. *p<0.05, **p<0.01.
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Table Il. Association between miR-551b expression and different clinicopathological features of human CRC.

Parameters Group Total MiR-551b expression p-value
High Low

Gender Male 64 34 30 0.360
Female 58 26 32

Age (years) <60 53 28 25 0.480
>60 69 32 37

Tumor size (cm) <5 83 45 38 0.105
>5 39 15 24

Lymph nodes metastasis Negative 89 49 40 0.033
Positive 33 11 22

TNM stage I-11 83 47 36 0.016
HI-1V 39 13 26

Correlations Between miR-551b
Expressions and Survival of CRC Patients
Subsequently, all patients suffering from CRC
in our cohort were divided into two groups (High
and Low) according to miR-551b expressions by
the use of a cut-off value of 2.325. Next, miR-551b
levels with the clinicopathological characteristics
of patients with CRC were analyzed. As shown
in Table I, miR-551b downregulations were cor-
related with lymph nodes metastasis (p=0.033)
and TNM stage (p=0.016). However, no relation
was found between miR-551b and other clinico-
pathologic features (all p>0.05). To further explore
the influence of miR-551b in the overall survival
of CRC, our group examined the associations be-
tween miR-551b levels and overall survival using
Kaplan-Meier assays in 122 CRC cases, finding
that the overall survival of CRC patients with
lower-levels of miR-551b was distinctly lower
than that with higher-levels (p=0.0075). Moreover,
univariate regression analysis revealed that miR-
551b expressions, lymph nodes metastasis, and
TNM stage were potential survival predictors (all
p>0.05). Multivariate regression assays enrolling
the above distinct parameters revealed that BAN-
CR expression (HR=2.582, 95% CI: 1.219-4.428,

p=0.024), lymph nodes metastasis (HR=2.845,
95% CI: 1.159-4.238, p=0.028), and TNM stage
(HR=2.892, 95% CI: 1.239-4.372, p=0.021) were
independent prognostic markers for the overall
survival of CRC patients (Table III).

MiR-551b Was Able to Attenuate
Cell Growth and Accelerate Apoptosis
of CRC Cells

To discover the possible functions of miR-551b
in CRC progression, we first conducted miR-
NA mimics-mediated gain-of-function research
and miRNA inhibitors-mediated loss-of-function
studies in CRC cells. The data from the real-time
PCR analyses demonstrated that the miR-551b
levels of CRC cells in the presence of miR-551b
mimics were notably increased, while the miR-
551b expression was significantly suppressed in
cells when they were treated with miR-551b in-
hibitors (Figure 2A). Then, clonogenic formation
analyses were performed and the data suggested
that increasing miR-551b expression remarkably
reduced the colony formation abilities of SW480
and HCT116 cells, whereas decreasing miR-551b
levels significantly promoted the colony forma-
tion (Figure 2B). Subsequently, we carried out

Table Ill. Univariate and multivariate analyses for overall survival in CRC patients.

Univariate Multivariate
HR 95% CI p-value HR 95% CI p-value
Gender 1.146 0.745-1.943 0.327 - - -
Age 1.442 0.527-2.523 0.156 - - -
Tumor size 1.664 0.832-2.414 0.122 - - -
Lymph nodes metastasis 3.024 1.354-4.723 0.011 2.845 1.159-4.238 0.028
TNM stage 3.365 1.482-5.271 0.001 2.892 1.239-4.372 0.021
MiR-551b expression 2.985 1.395-4.882 0.015 2.582 1.219-4.428 0.024
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Figure 2. MiR-551b was associated with CRC cell growth and apoptosis. A, Effectively enhancing expression of miR-551b
using miR-551b mimics and effective silencing of miR-551b levels by miR-551b inhibitors. B, Upregulation of miR-551b de-
creased the number of colonies and repressing miR-551b expression increased the colony number (Magnification: 10x). C-D,
CCK-8 assays evaluated the CRC cell growth after treatment with miR-551b mimics or inhibitors. E, EAU assays assessed the
proliferation of CRC cells. Proliferative cells were labeled red and nuclei were labeled blue (DAPI staining) (Magnification:
100x). F, Flow cytometry detected the cell apoptosis. *p<0.05, **p<0.01.

CCK-8 analyses to detect the impact of miR-551b knocked down. As the data presented in Figure
on CRC cell growth. The ectopic expression of 2F, forced expression of miR-551b led to mark-
miR-551b markedly depressed cellular growth edly increased apoptotic rates, while miR-551b
compared with the control, while miR-551b de- depletion notably suppressed the percentages of
pletion significantly promoted the cell prolif- apoptotic cells. These data indicated that miR-
eration rates (Figures 2C and D). In addition, 551b not only inhibited the growth of CRC cells,
EdU assays were also conducted to evaluate the but also induced cell apoptosis.

influence of miR-551b on CRC cell proliferation.

The data confirmed that over-expressed miR-551b MiR-551b Impaired the Mobility

resulted in a notable reduction in the cell growth of CRC Cells

of CRC cells, while silencing miR-551b facilitated To ascertain whether there was influence of
the cell growth (Figure 2E). Next, flow cytometry miR-551b on the metastatic potentials of CRC
was applied to examine the cell apoptosis of CRC cells, miR-551b mimics or inhibitors were sepa-

cells after their miR-551b was over-expressed or rately transfected into SW480 and HCT116 cells,
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and wound-healing assays as well as transwell
assays were performed to assess the migration
and invasion, respectively. Wound-healing assays
revealed that, in contrast with the miR-551b-si-
lenced cells, the wounded closures of CRC cells
treated with miR-551b mimics were significantly
slower, which implied that miR-551b could re-
press the migration of CRC cells (Figures 3A
and B). Furthermore, as demonstrated by tran-
swell assays, the cells invaded through the Matri-
gel-coated membranes were notably fewer when
they were treated with miR-551b mimics, while
repressing the levels of miR-551b significantly
elevated the invaded cell number (Figure 3C).
Therefore, these results suggested that miR-551b
was capable to suppress the metastatic potentials
of CRC cells.

MiR-551b Exerted its Functions Via
Directly Targeting PTP4A3 in CRC Cells
We next thought to elucidate the molecular
mechanisms by which miR-551b exerted its tumor
suppresser functions in CRC cells. Since miR-551b
was down-regulated in CRC specimens, its target
genes were most probably up-regulated in CRC
tissues. Hence, we first conducted bioinformatics
analyses using The Cancer Genome Atlas (TCGA)
dataset, and found that there were 3891 genes highly
expressed in CRC tissues (Figure 4A). Then, we
used “starbase” algorithm to predict the potential
target genes of miR-551b. We found that 40 pre-
dicted genes were also highly expressed in CRC
tissues (Figure 4B). Among these 40 genes, we se-
lected PTP4A3, which was reported to act as tumor
suppresser in diverse types of cancers, for further
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Figure 3. Effects of miR-551b on CRC cell motility. A-B, Cell migration was detected by the wound-healing assays at 0 h
and 48 h. The quantification of wound closure rates in SW480 and HCT116 cells after treatment was also conducted (Magni-

fication: 10x). C, Invasion capacities of SW480 and HCT116 cells after treatment were analyzed by transwell assays (Magni-
fication: 40%). *p<0.05, ** p<0.01.
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study (Figure 4C)'2. To clarify whether PTP4A3
was an exact target gene of miR-551b, we next
carried out Real Time PCR analyses to measure
the levels of PTP4A3 in SW480 and HCT116 cells
after treatment with miR-551b mimics or inhibitors.
The results indicated that PTP4A3 expression was
reversely correlated in miR-551b mimics-treated
CRC cells and miR-551b inhibitors-treated CRC
cells, which indicated that miR-551b was capable
to suppress the expression of PTP4A3 (Figure 4D).
Therefore, we next employed luciferase activity
analyses to certify whether miR-551b could directly
bind to the 3’UTR of PTP4A3. The data validat-

ed that the luciferase activity was remarkably de-
creased in 293T cells co-transfected with miR-551b
mimics and PTP4A3 wild-type luciferase reporter
vectors, while there was no influence on luciferase
activity in cells when they were co-transfected with
miR-551b mimics and PTP4A3 mutant luciferase
reporter vectors (Figure 4E). We, then, investigated
whether miR-551b exerted the suppressing effects
on the malignant phenotypes of CRC via targeting
PTP4A3. Therefore, CCK-8 assays were performed
and the data suggested that PTP4A3 was able to
restore the cell growth which was inhibited by
miR-551b overexpression (Figure 4F). In addition,
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Figure 4. Regulation of miR-551b on CRC cell growth and migration was mediated via directly targeting PTP4A3. A, Differ-
entially expressed genes in CRC tissues were analyzed by bioinformatics analyses using TCGA dataset. B, Common genes (40
genes) between the highly expressed genes group in CRC specimens and predicted miR-551b target genes group were obtained
by Venny bioinformatics tool (http:/bioinfogp.cnb.csic.es/tools/venny/index.html). C, Bioinformatics tool “starbase” predict-
ed the binding site between miR-551b and the 3’UTR of PTP4A3. D, Real Time PCR analyses detected the PTP4A3 levels in
CRC cells after miR-551b mimics or inhibitors transfection. E, Dual-luciferase reporter assays examine the luciferase activity
in 293T cells. F, CCK-8 assays evaluated the CRC cell proliferation. G, Wound-healing assays detected the cell migration after
treatment. *p<0.05, **p<0.01.
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the re-introduction of PTP4A3 could also abrogate
the inhibition of miR-551b on cell mobility, as
determined by wound-healing assays (Figure 4G).
Therefore, these studies certified that PTP4A3 was
a direct target of miR-551b in CRC cells.

Discussion

Colorectal cancer (CRC) remains a serious clin-
ical problem, resulting in more than 650,000 deaths
each year. Estimated 25-45% of patients suffering
from CRC developed far-off metastasis and local
tumor recurrences after system treatments target-
ing primary lesions®?*. For the improvement of
patient’s prognosis, sensitive cancer markers which
could be used for the prediction of the risk of me-
tastasis in CRC are imperative*°. In recent years,
several studies highlighted the tremendous potential
of miRNAs as novel cancer biomarkers due to its
frequent dysregulation and extensive regulations
targeting various tumor-related genes. In this study,
we focused on a new miRNA, miR-551b whose
down-regulation has been demonstrated in several
tumors®**. By analyzing microarray data, we con-
firmed it as a down-regulated in CRC tissues, which
was further confirmed by experiment of RT-PCR.
Then, higher levels of miR-551b were observed to
be strongly associated with lymph nodes metastasis
and advanced TNM stage, suggesting that miR-
551b may be involved in progress of distant metasta-
sis. Additionally, survival assays revealed miR-551b
as a positive regulator in CRC patients because its
down-regulation predicted a shorter overall sur-
vival. Moreover, Cox regression using multivariate
assays demonstrated miR-551b as an independent
biomarker predicting CRC prognosis, highlighting
the important clinical values of miR-551b. As far as
we know, this is the first clinical assay indicating
distinct correlations between miR-551b levels and
the clinical outcome of CRC.

Numerous studies have reported that miR-551b,
serving as a tumor suppressive or promotive miR-
NA based on the types of tumors, is involved in the
biological regulation in several cancers and some
other diseases. For instance, Zhang et al*’ reported
that the serum levels of miR-551b were significant-
ly up-regulated in severe acute pancreatitis patients
and its knockdown acted as a negative role in the
modulation of inflammatory responses. Wei et al*®
showed that miR-551b levels were up-regulated in
ovarian tumor and induced tumor promotive activ-
ities. Song et al'’ showed that miR-551b levels were
reduced in gastric cancer cells, besides aggravated

the tumor cells metastasis via targeting ERBB4
expression. These findings suggested miR-551b as
a tumor-related miRNA possessing differentiation
effects. Thus, we wondered whether miR-551b
functioned in CRC cells behaviors. Above findings
have confirmed miR-551b was lowly expressed
in CRC. Therefore, we supposed that miR-551b
may be a tumor suppressor in CRC. Using gain-
of-function and lost-of-function assays, as well
as in vitro assays, our group provided evidence
that the overexpression of miR-551b inhibited the
proliferation, migration, and invasion, while its
silence displayed opposite results. Those findings
demonstrated our suggestion that miR-551b served
as tumor suppressor in CRC, which was line with
its effects in gastric cancer.

Protein-tyrosine phosphatase 4A3 (PTP4A3)
is a member of the PTPs that is categorized
into a subgroup which is named as dual-spec-
ificity phosphatases®®. This gene is extensively
expressed in various human cells so the cellular
bases of its etiological contribution to oncogenesis
may be associated with both cancer and stromal
cells’®3!, In recent years, several researches®3*
have shown that PTP4A3 was overexpressed in
several tumors and plays a significant role in local
lymph node metastasis from these tumors, such
as CRC, uveal melanoma, and glioblastoma. In-
deed, the regulation mechanisms of miRNAs are
very complicated, as miRNAs can target mRNAs
to further influence cells progress®. In this study,
we used the TargetScan for the screen of target
genes for miR-551b and found that PTP4A3 may
be a target of miR-551b. Then, our group proved
that up-regulations of miR-551b suppressed the
protein levels of PTP4A3 in both SW480 and
HCT116 cells. The results of Luciferase assays
also revealed that PTP4A3 is one of the direct
downstream target genes of miR-551b in CRC
cells. Furthermore, we proved that miR-551b
up-regulation distinctly reversed PTP4A3-medi-
ated cell proliferation and migration. Based on
the above findings of soft predictions and exper-
imental assays, our group verified that PTP4A3
was a direct target of miR-551b in human CRC.

Conclusions

We suggested that miR-551b is a molecular
hub involved in the inhibition of the progression
of CRC, as such, possess potential values to be
used as a prognostic/diagnostic biomarker and a
drug-target for CRC patients.
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