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Figure 2. Overexpression of miR-455-3p inhibits cell proliferation and induces

at GO/G1 phase (Figure
20C).

cell cycle arrest in colorectal cancer cell lines. A. Expression of miR-455-3p was

measured by qRT-PCR; B. Cell proliferation was measured by CCK-8 assay; C.
Cell cycle was measured by flow cytometry in HCT116 and SW480 cell lines with

TPT1 is a direct target of
miR-455-3p in CRC

miR-455-3p mimic, inhibitor, or miR-con transfection. (**P < 0.01, *P < 0.05,

ns not significant) miR-455-3p: microRNA-455-3p; qRT-PCR: quantitative real-
time PCR; CCK-8: cell counting kit-8; miR-con: control miRNA.

miR-455-3p down-regulation is associated
with poorer overall survival

In light of the finding that miR-455-3p was
downregulated in tumor tissues, we further
investigated the effect of miR-455-3p on over-
all survival. The Kaplan-Meier curve and log-
rank test revealed that lower expression of
miR-455-3p resulted in significantly poorer
overall survival rate compared with those who
with higher miR-455-3p expression (Figure 1C).

miR-455-3p upregulation inhibits cell prolifera-
tion and arrests cell cycle in vitro

In order to investigate the biological role of miR-
455-3p in vitro, the CRC cell lines were trans-
fected with miR-455-3p mimic, inhibitor, or
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To identify the effector by
which miR-455-3p exerts
its suppressive role, we
searched the possible target genes of miR-
455-3p using TargetScan. As presented in
Figure 3A, we show that TPT1 acts as a poten-
tial target of miR-455-3p. To validate this pre-
diction, we analyzed the relative luciferase
activity in CRC cell lines co-transfected with
miR-455-3p mimic or miR-con and wt or mut
3-UTR TPT1 constructs. The results show that
miR-455-3p significantly reduced the lucifer-
ase activity of the wt 3’-UTR TPT1 construct but
did not alter the activity of mut 3’-UTR TPT1
construct (Figure 3B). To further confirm TPT1
as a direct target of miR-455-3p, we analyzed
the protein expression of TPT1 in the CRC cell
lines transfected with miR-455-3p mimic or
miR-con. Western blot analysis revealed that
miR-455-3p significantly reduced TPT1 expres-
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Figure 3. TPT1 was a direct target of miR-455-3p. A. The putative binding se-
quences of miR-455-3p in the 3’-UTR of TPT1. B. Luciferase reporter assay of
HCT116 and SW480 cell lines with wt 3’-UTR TPT1 or mut 3’-UTR TPT1 and
miR-455-3p mimic or miR-con transfection. C. Expression of TPT1 in HCT116
and SW480 cell lines with miR-455-3p mimic or miR-con transfection. (***P <
0.001, **P < 0.01) miR-455-3p: microRNA-455-3p; UTR: untranslated region;
TPT1: The tumor protein translationally controlled 1; wt: wild-type; mut: mutant;
miR-con: control miRNA.
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Figure 4. Expression of TPT1 was inversely correlated with the expression of
miR-455-3p in colorectal cancer. A. Expression of miR-455-3p in colorectal can-
cer tissues and matched nontumor tissues. B. An inverse relationship between
miR-455-3p and TPT1 expression levels. (**P < 0.01) miR-455-3p: microRNA-
455-3p; TPT1: The tumor protein translationally controlled 1.
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sion at the protein level
(Figure 3C).

TPT1 expression is nega-
tively correlated with miR-
455-3p expression in CRC

We then measured the ex-
pression of TPT1 in CRC tis-
sues. Figure 4A revealed
that the expression of TPT1
was upregulated in CRC
tissues compared with in
matched noncancer tis-
sues. Subsequently, we
analyzed the expression of
TPT1 and miR-455-3p in
CRC tissues. We found
TPT1 expression was nega-
tively correlated with miR-
455-3p expression in CRC
(Figure 4B).

TPT1 down-regulation sup-
presses cell proliferation
and arrests cell cycle in
vitro

To determine the effect of
TPT1 on CRC cell lines, the
si-TPT1 and si-con were
transfected into investigat-
ed CRC cell lines. As shown
in Figure BA, si-TPT1 decre-
ased the protein expres-
sion of TPT1 in CRC cell
lines. In addition, we found
that down-regulation of TP-
T1 repressed cell prolifera-
tion and partially reverse
the stimulation effect of
miR-455-3p inhibitor (Fig-
ure 5B). Furthermore, cell
cycle analysis demonstrat-
ed that si-TPT1 induce cell
cycle arrest in GO/G1 pha-
se, which is similar with the
effect of miR-455-3p mimic
(Figure 5C). Furthermore,
we found miR-455-3p inhi-
bitor relieve the inhibitory
effect of si-TPT1 on cell
cycle (Figure 5C).

Discussion

In 2003, it was first report-
ed that miRNAs are associ-
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found lower expression of
miR-455-3p was associat-
ed with poorer overall sur-
vival of CRC patients. Addi-
tionally, functional assay
revealed that cell prolifera-
tion was inhibited and cell
cycle was arrested by ecto-
pic expression of miR-455-
3p. Moreover, expression
of TPT1 was found to be
inversely correlated with
expression of miR-455-3p.
Therefore, the results of
this study indicate that
miR-455-3p might be a
novel biomarker for CRC
treatment.

Emerging evidence has
demonstrated that miRNAs
play an important role in
cancer initiation and devel-
opment through regulating
cell behavior [15]. Several
miRNAs were found dysreg-
ulated in CRC and could
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Figure 5. TPT1 down-regulation suppresses cell proliferation and induces cell
cycle arrest in colorectal cancer cell lines. A. Expression of TPT1 in HCT116 and
SW480 cell lines with si-TPT1 and si-con transfection. B. Cell proliferation was
measured by CCK-8 assay and C. Cell cycle was measured by flow cytometry in
HCT116 and SW480 cell lines with control or miR-455-3p inhibitor or miR-455-
3p inhibitor and si-TPT1 transfection. (**P < 0.01, *P < 0.05, ns not signifi-
cant) miR-455-3p: microRNA-455-3p; TPT1: The tumor protein translationally
controlled 1; CCK-8: cell counting kit-8; si-TPT1: siRNA targeting TPT1; si-con:

control siRNA.

ated with CRC [21]. From then on, a number of
miRNAs were identified to be associated with
the initiation or progression of CRC [22, 23]. In
light of these findings, the potential of miRNAs
as the therapy targets of CRC patients has
been investigated and showed a relatively
bright future for targeted therapy [24]. In this
study, we found that miR-455-3p was remark-
edly reduced in CRC cell lines compared with
the immortalized human epithelial cell line.
Moreover, we also found reduced expression of
miR-455-3p in CRC tissues compared to the
matched noncancer tissues. Importantly, we
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regulate cell proliferation,
migration, and apoptosis
recently [25-27]. For exam-
ple, it was reported that
miR-598 expression was
upregulated in CRC [25].
Additionally, cell prolifera-
tion and cell cycle progres-
sion were promoted by
miR-598 upregulation via
regulation of expression of
INPP5E [25]. However, for
the role of miR-455-3p in
CRC, it has been rarely stu-
died. In our study, we show
that miR-455-3p expression was reduced in
CRC, and thus we deduce that miR-455-3p
might be a tumor suppressor in CRC.

G2

In vitro functional assay has revealed that cell
proliferation of CRC could be inhibited by miR-
455-3p. We investigated whether cell prolifera-
tion inhibition was due to the arrest of cell cycle
by measuring the cell cycle distribution using
flow cytometry. We found that cell cycle was
arrested in GO/G1 phase by miR-455-3p over-
expression. To further study the mechanisms
via which miR-455-3p inhibits cell proliferation
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