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of colon cancer cells: involvement of GALNT4
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Abstract: A role of microRNA-4262 (miR-4262) in the carcinogenesis of colon cancer remains undetermined. In this 
study, we studied the effects and mechanisms of miR-4262 to the colon cancer cell proliferation and apoptosis. We 
found that the levels of miR-4262 significantly down-regulated in colon cancer tissue, compared to the paired ad-
jacent non-tumor colon tissue. The miR-4262 levels in colon cancer cell lines were significantly lower than those in 
control normal colon tissues. Transfection with the miR-4262 mimic decreased the cell proliferation and increased 
cell apoptosis in colon cancer cells, while transfection with the antisense of miR-4262 (as-miR-4262) increased 
cell proliferation and suppressed cell apoptosis in colon cancer cells. Bioinformatics analyses showed that GALNT4 
was a potential target gene of miR-4262. The luciferase activities assay and Western blot verified that miR-4262 
targeted GALNT4 mRNA to modulate its protein levels. When we treated cells with miR-4262 and GALN4 siRNA, 
the cell viability was significantly decreased. Together, our study suggests that aberrantly expressed miR-4262 may 
affect cell apoptosis and proliferation of human colon cancer cells via GALNT4, which appears to be a promising 
therapeutic target for colon cancer.
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Introduction

Colon cancer is one of the common malignant 
tumors in human body. It is the secondary  
frequent gastroenteric tumor with a high mor-
bidity in China, Europe and America [1]. Each 
year, more than one million new colon cancer 
patients are diagnosed in the world [2, 3]. In 
China, with the development of economic and 
the improvement of people’s living standards 
and the change of lifestyles and living condi-
tions, the morbidity, the prevalence rate and 
mortality rates of colorectal cancer are increas-
ing in recent years [4]. The morbidity of colon 
cancer in China with 4.2% is higher than the 
international standard of 2% [5]. Nowadays, 
the combination of operation and chemothe- 
rapy is the main treatment of colon cancer. 
Although the 5 years survival rate of colon can-
cer of early stage exceed 70-90%, the curative 
effect is still not satisfying to advanced colon 
cancer [6]. Only palliative surgery or chemo-

therapy could be performed to these patients 
because of the metastasis and extensive inva-
sion of cancer at the time of the diagnosis,  
even though the comprehensive treatment of 
operation and chemotherapy is still suitable  
to the middle and advanced stage of colon  
cancer patients. However, the clinical effect of 
this combinative therapy is not satisfying 
because of the anti-drug sensitivity from can- 
cer cells or serious adverse reactions from 
chemotherapy. 

The miRNAs are evolutionarily conserved short 
(approximately 18-22 nucleotides) noncoding 
single-stranded RNA molecules that act as 
posttranscriptional gene factors [7]. Initially 
transcribed in the nucleus by RNA polymerase  
II or III as long primary transcripts (pri-miRNAs), 
miRNAs are subsequently processed into 70-to 
100-nt precursor RNAs (pre-miRNAs) by the 
microprocessor complex, consisting of the 
RNase III enzyme Drosha and its interacting 
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partner DGCR8 [8]. This initial cleavage is fol-
lowed by Exportin-5/RanGTP-mediated pre-
miRNA translocation to the cytoplasm for fur-
ther processing into a 19- to 25-nt duplex by 
the RNase III endonuclease Dicer and TRBP  
[9]. The final processing by Dicer is likely to  
culminate in the assembly of the two strands 
into the RNA-induced silencing complex (RISC); 
the key component of the RISC complex is an 
Argonaute protein [10]. 

Recently, miR-4262 has been shown to medi-
ate the effects of Angiotensin-Converting En- 
zyme 2 on the induction of apoptosis of pulmo-
nary endothelial cells during acute lung injury 
[11]. Interestingly, although miRNAs have been 
shown to regulate GALNT4 in some cancers 
[12, 13], the relationship between miR-4262 
and GALNT4 has not been reported yet. GA- 
LNT4, a member of the family of N-acetyl ga- 
lactosaminyl transferases, can catalyze the 
transfer of GalNAc to Serine or Threonine resi-
dues in the initial step of mucin-type O-linked 
protein glycosylation [14-16]. This glycosylation 
type is the most complex post-translational 
modification of proteins, playing critical roles 
during cellular proliferation, differentiation and 
other pathological disorders. It has been sh- 
own that GALNTs can be targeted by a miRNA 
cluster, resulting in increased tumor invasion 
[17, 18]. Furthermore, GALNTs was deregulated 
in colon cancer and other neoplasms [17].

Hence, in the present study, we studied the 
effects and mechanisms of miR-4262 to the 
colon cancer cell proliferation and apoptosis. 
The level of miR-4262 was measured in colon 
cancer tissue and colon cancer cell lines. Eff- 
ect of transfection with the miR-4262 mimic  
or antisense of miR-4262on cell proliferation 
and cell apoptosis in colon cancer cells was 
also studied. The relationship between GALNT4 
and miR-4262 was explored using bioinformat-
ics analyses, luciferase activities assay and 
Western blot method. We also treated cells 
with miR-4262 and GALN4 siRNA and mea-
sured the cell viability.

Materials and methods

Clinical specimens

Total 32 colon cancer and adjacent normal 
colon tissues (CTL) were from Shanghai Jiao 
Tong University School of Medicine from 2012 

to 2014. All the experiments were performed  
in the central laboratory of Shanghai Jiao  
Tong University School of Medicine. The Ethics 
Committees of Shanghai Jiao Tong Univer- 
sity School of Medicine approved this study 
(approval number: 201106-5842), and the 
patient’s permission for this study was ob- 
tained. After surgery, the tissue samples were 
stored at -80°C, after which the pathological 
information was obtained.

Cell culture

Normal colon cells NCM460 were used as 
Control. NCM460 and the human CRC cell  
lines HT-29, SW620, SW480 and Caco-2 were 
all purchased from American Type Culture 
Collection (ATCC, Rockville, MD, USA), and were 
cultured in RPMI1640 medium (Invitrogen, 
Carlsbad, CA, USA) supplemented with 10% 
fetal bovine serum (FBS; Sigma-Aldrich, St 
Louis, MO, USA) in a humidified chamber with 
5% CO2 at 37°C.

Quantitative real time-PCR (RT-qPCR)

Total RNA of resected specimens from the 
patients or from cultured cells was extracted 
using miRNeasy mini kit (Qiagen, Hilden, 
Germany) following the manufacturer’s in- 
structions. Briefly, cell samples are homoge-
nized in QIAzol Lysis Reagent. After addition  
of chloroform, the homogenate is separated 
into aqueous and organic phases by centri- 
fugation. RNA partitions to the upper, aqueous 
phase, while DNA partitions to the interphase 
and proteins to the lower, organic phase or  
the interphase. The upper, aqueous phase is 
extracted, and ethanol is added to provide 
appropriate binding conditions for all RNA  
molecules from 18 nucleotides (nt) upwards. 
The sample is then applied to the RNeasy Mini 
spin column, where the total RNA binds to  
the membrane and phenol and other contami-
nants are efficiently washed away. Highquality 
RNA is then eluted in RNase-free water. Com- 
plementary DNA (cDNA) was randomly primed 
from 2 μg of total RNA using the Omniscript 
reverse transcription kit (Qiagen, Hilden, Ge- 
rmany). Primers of GALNT4 and miR-4262  
were obtained from Qiagen (Hilden, Germ- 
any). The forward primer and reverse primer  
of GALNT4 were GGCCTATATCTTCGTGGAGC- 
TC and CCTGCGGAGGCATGAAAA, respectively. 
The sequence of the primer of miR-4262 was 
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CGACATTCAGACTACCTGAAAAA. Real-time qua- 
ntitative PCR (RT-qPCR) was subsequently  
performed in triplicate with a 1:4 dilution of 
cDNA with QuantiTect SYBR Green PCR Kit 
(Qiagen, Hilden, Germany) in a Quantitect SyBr 
green PCR system (Qiagen, Hilden, Germany). 
All primers were purchased from Qiagen. A 
2-ΔΔCt method was used for quantification of 
the relative mRNA expression levels. Values of 
genes were first normalized against β-actin, 
and then compared to controls.

Transfection

The specific miRNA mimic or antisense and a 
control null plasmid were synthesized by 
Genepharma (Shanghai, China). The sequenc-
es of MiR-4262 were as follows: forward: 
5’-GCUGCAGGU G CUGA UGUU G-3’ and re- 
verse: 5’-CGACGUCCA C GACU ACAG G-3’. They 
were transfected into colon cancer cells. After 
48 hours, the transfection was evaluated.  
Cells at 80% concentration were seeded into 
6-well plates before transfection. The miRNAs 
(Life techonologies, CA, Carlsbad, USA) were 
transfected to cells with LipofectamineTM 3000 
Reagent (Invitrogen, USA), the final concentra-
tion miRNAs were 50 nmol/l. After 4 hours, 
cells were cultured with normal media, and har-
vested 48 hours later.

MTT assay

The MTT assay was performed following the 
manufacture’s instruction. At 48 h after trans-
fection, cells were seeded into 96-well plates  
at a density of 5000 cells/well and incubat- 
ed with MTT solution (5 mg/ml, 10 μl, bought 
from Beyotime, Shanghai, China) for 4 h in a 
cell incubator under normal condition. After- 
wards, the supernatant was removed before 
100 μl DMSO was added into each well. Finally, 
the absorbance at 570 nm was measured with 
a Microplate reader (Bio-Rad, CA, USA). Each 
experiment was repeated three times.

Apoptosis assay

Apoptosis rate was examined with dual-color 
flow cytometric method. Cells were harvested 
and detected apoptosis level with Annexin 
V-FITC apoptosis detection kit (KeyGEN, China) 
following the manufacturer’s protocol. The flow 
cytometry (Becton-Dickinson Biosciences, San 
Jose, CA, USA) and Flowjo software (Flowjo LLC, 
Ashland, OR, USA) were applied to obtain and 

analyze apoptosis data. Each experiment was 
repeated three times.

MicroRNA targets prediction and dual-lucifer-
ase reporter assay

The target gene of miR-4262 was predicted  
by TargetScan (http://www.targetscan.org). The 
dual-luciferase reporter plasmids, p3’-UTR-
GALNT4 (containing the wild-type GALNT4 
3’UTR binding site in luciferase reporter plas-
mid (RiboBio Co. Ltd., China) and p3’-UTR-
GALNT4-mut (containing the mutant GALNT4 
3’UTR; mut) were constructed. For the luci- 
ferase assay, the constructed plasmid (500  
ng) and miR-4262 (mir-4262) (100 nmol/l) 
were co-transfected into colon cancer cells 
using LipofectamineTM 3000 Reagent (Invitro- 
gen, USA). Then the luciferase activity was de- 
tected with the dual-luciferase reporter assay 
system (Promega, USA) after co-transfection 
cells for 48 hours, following the manufacturer’s 
protocol.

Western blot analysis

Cells were washed twice with phosphate  
buffered saline (PBS) and lysed with cold RIPA 
lysis buffer in the presence of 1 mM of ph- 
enylmethylsulphonyl fluoride. Afterwards, cell 
lysates were collected with a cell scraper. 
Protein was collected by centrifugation at 
13,000 g and 4°C for 15 min. Protein con- 
centrations were determined by the Enhanc- 
ed BCA Protein Assay Kit (Beyotime, Shanghai, 
China). Total 20 μg of protein was used for 
western blotting. After SDS-PAGE gels electro-
phoresis, samples were transferred to PVDF 
membranes. After blocked, membranes were 
incubated with primary polyclonal against 
GALNT4 or β-actin (Cell Signaling, San Jose, CA, 
USA) and then secondary anti-rabbit antibody 
(Cell signaling). Protein signals were enhanced 
by chemiluminescence detection kit. The pro-
tein quantification was performed using Image 
J software (NIH, Bethesda, MA, USA). 

Tumor xenograft study

Twenty Six-week-old male nude mice were 
housed under standard laboratory conditions 
and randomly divided into two groups (ten  
mice in each group). They were allowed to  
standard rodent diet and water ad libitum. 
When SW480-null cells or SW480-miR-4262 
cells have been exponentially growing, they 
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were subcutaneously injected into the right 
flank of nude mice (4 × 106 cells/mice). Body 
weight and diet consumption were recorded 
twice weekly. Eight weeks later, mice were sac-
rificed and the tumor of every mouse was dis-
sected out. Their sizes were measured using 
digital vernier caliper. Tumor size was calculat-
ed by using the formula 0.5236 × L1 × (L2)

2 (L1: 
long axis of the tumor; L2: short axis of the 
tumor) [19]. 

Statistical analysis

All statistical analysis was performed using 
SPSS 16.0 software. The data were presented 

sues and cells specimens. Lower mRNA levels 
of miR-4262 were observed in colon cancer  
tissues compared with the paired CTL (Figure 
1A). Moreover, MiR-4262 levels in colon can- 
cer cell lines HT-29, SW620, SW480 and Caco-
2 were all much lower than that in CTL (Figure 
1B). 

MiR-4262 has anti-cancer effects on colon 
cancer cells

We investigated whether miR-4262 influences 
the apoptosis and proliferation using colon  
cancer cell line, SW480. As-miR-4262 or miR-
4262 mimic was transfected into SW480 cells 
to inhibit or increase the miR-4262 expression, 
respectively (Figure 2). In comparison to con- 
trol cells, the cell viability of miR-4262-deplet-
ed colon cancer cells was markedly increased 
in MTT assay and in CCK-8 assay at the pres-
ence of 5-FU, while the cell viability of miR-
4262-overexpressing colon cancer cells was 
markedly decreased (Figure 3A, 3B). Moreover, 
the apoptosis of colon cancer cells with miR-
4262 depletion significantly decreased, and 
the apoptosis of colon cancer cells with miR-
4262 overexpression significantly increased 
(Figure 3C). 

MiR-4262 functionally targets GALNT4 in 
colon cancer cell lines

Due to the important function of miR-4262 
gene in colon cancer, we studied the underlying 
mechanisms. Using the publicly available data-
bases TargetScan, we found a conserved miR-
4262 binding site in the 3’-UTR of GALNT4 

Figure 1. MiR-4262 down-regulates in colon cancer tissues and cell lines. A. 
To research potential effects about miR-4262 in colon cancer (CRC), the miR-
4262 levels were estimated in colon cancer tissues and cells specimens. 
Lower mRNA levels of miR-4262 were observed in colon cancer tissues com-
pared with Control (paired normal colon tissue). N=32. B. MiR-4262 levels 
in colon cancer cell lines were all much lower than that in Control (NCM460 
cells). N=5. *P<0.05 compared to Control.

Figure 2. Modification of miR-4262 levels in colon 
cancer cells. We investigated whether miR-4262 in-
fluences the apoptosis and proliferation using colon 
cancer cell line, SW480. As-miR-4262 or miR-4262 
mimic was transfected into SW480 cells to inhibit or 
increase the miR-4262 expression, respectively. RT-
qPCR for miR-4262 was performed. *P<0.05 com-
pared to null. N=5.

as mean ± SD of three inde-
pendent experiments and co- 
mpared using one-way ANOVA 
and Student’s t-test. P<0.05 
was considered to be statisti-
cally significant and indicated 
by (*).

Results

MiR-4262 is down-regulated 
in colon cancer tissues and 
cell lines 

To research potential effects 
about miR-4262 in colon can-
cer, the miR-4262 levels were 
estimated in colon cancer tis-
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(Figure 4A). The GALNT4 levels were up-regulat-
ed significantly in colon cancer tissues, com-
pared to CTL (Figure 4B). Furthermore, the  
levels of miR-4262 and GALNT4 inversely cor-
related in colon cancer tissue (Figure 4C).

To further investigate whether GALNT4 was a 
target gene of miR-4262, the luciferase report-
er plasmids containing either wild-type or 
mutant 3’-UTRs of GALNT4 were constructed. 
The luciferase reporter assay was set up to 
identify the direct miR4262-GALNT4 interac-
tion. The relative luciferase activity was signifi-
cantly lower in cells after 48 hours co-transfec-
tion with miR-4262-modified plasmids and 
p3’-UTR-GALNT4 or miR-4262 (Figure 5). There 
was a statistically difference between cells co-

proliferation of miR-4262 treated cells

To confirm the role of GALN4 in the action of 
miR-4262 on cell proliferation, we treated cells 
with miR-4262 and siRNA non-specific control 
(NC) or GALN4 siRNA (si-GALN4), then mea-
sured the cell viability using CCK-8 assay. It 
showed that the cell viability in NC group was 
not significantly changed, but cell viability in  
si-GALN4 group was significantly decreased 
(Figure 7).

MiR-4262 suppresses growth of colon cancer 
cells in vivo

Finally, same number of SW480-null cells or 
SW480-miR-4262 cells was implanted subcu-

Figure 3. MiR-4262 decreases cell proliferation and increases cell apop-
tosis in colon cancer cells. In comparison to control cells, the cell viability 
of miR-4262-depleted colon cancer cells was markedly increased in MTT 
assay (A) and in CCK-8 assay at presence of 5-FU (B), while the cell viability 
of miR-4262-overexpressing colon cancer cells was markedly decreased. (C) 
The apoptosis of colon cancer cells with miR-4262 depletion significantly 
decreased, and the apoptosis of colon cancer cells with miR-4262 overex-
pression significantly increased. *P<0.05 compared to null. n=5.

transfected with p3’-UTR-mut 
and cells co-transfected with 
the miR-4262 (Figure 5). Th- 
ose consequences indicated 
that miR-4262 could specifi-
cally bind to seed zone of 
GALNT4 3’UTR to inhibit its 
expression, while mut vector 
could not combine with miR-
4262 to decrease the relative 
luciferase activity. GALNT4 is 
thus a specific and direct tar-
get gene of miR-4262.

In order to confirm the regula-
tive effects of miR-4262 on 
endogenous GALNT4 expres-
sion, we examined GALNT4 
levels in miR-4262-modified 
SW480 cells. The western re- 
sult showed that compared 
with control, the GALNT4 pro-
tein level was significant sup-
pressed with miR-4262 en- 
hancement and was signifi-
cantly increased in the exam-
ined colon cancer cells with 
miR-4262 silence (Figure 6A), 
whereas the RT-qPCR result 
showed that endogenous GA- 
LNT4 mRNA levels were not 
significant altered in these 
cells (Figure 6B). Together, 
miR-4262 negatively regula- 
tes endogenous GALNT4 ex- 
pression at post-translational 
level.

GALN4 siRNA decreases cell 
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taneously into nude mice and the tumor was 
dissected out after 8 weeks. The tumor by 

the effects and mechanisms of miR-4262 to 
the colon cancer cell proliferation and apopto-
sis. We found that the levels of miR-4262 sig-
nificantly down-regulated in colon cancer tis-
sue, compared to the paired adjacent non-tumor 
colon tissue. The miR-4262 levels in colon  
cancer cell lines were significantly lower than 
those in control normal colon tissues. Trans- 
fection with the miR-4262 mimic decreased 
the cell proliferation and increased cell apopto-
sis in colon cancer cells, while transfection  
with the antisense of miR-4262 (as-miR-4262) 
increased cell proliferation and suppressed cell 
apoptosis in colon cancer cells. Bioinformatics 
analyses showed that GALNT4 was a potential 
target gene of miR-4262. The luciferase activi-
ties assay and Western blot verified that miR-
4262 targeted GALNT4 mRNA to modulate its 
protein levels. When we treated cells with miR-
4262 and GALN4 siRNA, the cell viability was 
significantly decreased. Together, our study su- 
ggests that aberrantly expressed miR-4262 
may affect cell apoptosis and proliferation of 
human colon cancer cells via GALNT4, which 
appears to be a promising therapeutic target 
for colon cancer.

It is generally thought that the occurrence of 
CRC is a multifactor and multi step process,  
it’s also the result of the internal factor in- 
teract with many external factors (such as  

Figure 4. MiR-4262 and GALNT4 inversely correlate in colon cancer. A. 
Using the publicly available databases TargetScan, we found a conserved 
miR-4262 binding site in the 3′-UTR of GALNT4. B. The GALNT4 levels were 
up-regulated significantly in CRC (colon cancer tissues), compared to CTL 
(normal colon tissue). C. The levels of miR-4262 and GALNT4 inversely cor-
related. N=32. *P<0.05 compared to Control.

Figure 5. MiR-4262 functionally targets GALNT4 in 
colon cancer cells. To further investigate whether 
GALNT4 may be a target gene of miR-4262, the lucif-
erase reporter plasmids containing either wild-type 
or mutant 3’-UTRs of GALNT4 were constructed. The 
luciferase reporter assay was set up to identify the 
direct miR4262-GALNT4 interaction. The relative lu-
ciferase activity was significantly lower in cells after 
48 hours co-transfection with miR-4262-modified 
plasmids and p3’-UTR-GALNT4 or miR-4262. There 
was a statistically difference between cells co-trans-
fected with p3’-UTR-GALNT4-mut and cells co-trans-
fected with the pre-miR-4262. Those consequences 
indicated that miR-4262 could specifically bind to 
seed zone of GALNT4 3’-UTR to inhibit its expression, 
while mut vector could not combined with miR-4262 
to decrease the relative luciferase activity. *P<0.05 
compared to miR-scramble. NS: non-significant. N=5.

SW480-miR-4262 cells was 
significantly smaller than con-
trol (Figure 8A and 8B). These 
data suggest that miR-4262 
suppresses growth of colon 
cancer cells in vivo.

Discussion

Colon cancer cells have the 
vigorous proliferation ability 
and low apoptosis rate, and 
are strongly resistant to the 
chemotherapy, radiation and 
biological treatment, resulting 
in malignant tumor growth 
and high recurrence after 
resection [20]. It is well-estab-
lished that aberrant miRNA 
expression regulates critical 
biological behaviors, such as 
cell apoptosis and prolifera-
tion. In this study, we studied 
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biological, physical, chemical and immune fac-
tors) [21]. The anti-drug mechanisms of tumor 
cells is very complicated, which includes three 
pathways, cytokinetics, biochemistry and phar-
macological drug resistance [22]. The relation 
between cell apoptosis and tumor become the 
focus of scientific research. Since Kerr, Currie 
and Wyllie proposed the concept of apoptosis 
in 1972 [23]. It is thought that tumor occur-
rence is the result of the process of losing  
balance of cell proliferation and apoptosis. It 
should be great clinical significant if the clini- 

nisms. It has also been demonstrated that  
miRNAs not only repress, but in some cases 
also may be able to activate gene expression 
directly or indirectly through the interaction 
with micro-ribonucleo-proteins [24]. Due to the 
complexity of these regulatory mechanisms, 
and because each miRNA can modulate the 
expression of multiple mRNAs and, further-
more, each mRNA may be targeted by several 
different miRNAs, it is not surprising that  
miRNAs have been shown to be involved in 
almost all key cellular processes, such as pro- 
liferation, differentiation, migration, apoptosis, 
and sternness maintenance [9]. 

In the present study, we first found that the 
level of miR-4262 was significantly down-regu-
lated in colon cancer tissue, compared to the 
paired adjacent non-tumor colon tissue. The 
miR-4262 levels in colon cancer cell lines were 
significantly lower than those in control normal 
colon tissues. Transfection with the miR-4262 
mimic decreased the cell proliferation and 
increased cell apoptosis in colon cancer cells, 
while transfection with the antisense of miR-
4262 (as-miR-4262) increased cell prolifera-
tion and suppressed cell apoptosis in colon 
cancer cells. These evidences clearly suggest 
that miR-4262 plays an essential role in the 
proliferation and apoptosis of colon cancer 
cells.

GALNT4 has been shown to preferentially 
O-glycosylate the threonine residues at posi-

Figure 6. MiR-4262 inhibits GALNT4 translation in colon cancer cells. A. The 
western result showed that compared with control, the GALNT4 protein level 
was significant suppressed with miR-4262 enhancement and was up-regu-
lated significantly in the examined colon cancer cells with miR-4262 silence. 
B. The RT-qPCR result showed that endogenous GALNT4 mRNA levels were 
not significant altered in these cells. *P<0.05 compared to null. NS: non-
significant. N=5.

Figure 7. GALN4 siRNA decreases cell proliferation of 
miR-4262 treated cells. To confirm the role of GALN4 
in the action of miR-4262 on cell proliferation, we 
treated cells with miR-4262 and siRNA non-specific 
control (NC) or GALN4 siRNA (si-GALN4), then mea-
sured the cell viability using CCK-8 assay. It showed 
that the cell viability in NC group was not significantly 
changed, but cell viability in si-GALN4 group was sig-
nificantly decreased. *P<0.05 compared to Control. 
n=5.

cal therapeutic efficacy be 
executed with the increase of 
drug sensitivity and the de- 
crease of dosage and chem- 
otherapy correlated adverse 
reactions.

Within RISC, miRNAs negative-
ly regulate translation of tar-
get mRNAs by altering their 
stability either through the 
binding to their 30 untranslat-
ed regions (UTR), or, to a less-
er extent, to the 50 UTR or  
to the coding sequence [9].  
As a result, the miRNAs can 
directly target mRNA to deg- 
radation in the presence of 
perfect complementarity or 
induce translational repres-
sion through different mecha-
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tion 44 and 57 of the P-selectin glycoprotein 
ligand (PSGL-1) [25]. P-selectin (CD62P) was 
described as a key factor in the hematogenous 
dissemination of tumor cells, especially facili-
tating growth and metastasis of tumor prog- 
ression of colon carcinomas [26]. Since kno- 
ckdown of miR-4262 induced apoptosis and 
inhibited proliferation in colon cancer cells, and 
GALNT4 is a direct and pivotal target gene  
of miR-4262, we hypothesized that miR-4262 
might regulate apoptosis and proliferation 
through directly down-regulating GALNT4. To 
confirm our hypothesis, we identified GALNT4 
as a direct functional target of miR-4262  
using a prediction program. Computational 
analysis revealed that there were binding si- 
tes for miR-4262 seed sequence at 3’-UTR of 
GALNT4. Furthermore, restoration of miR-4262 
expression led to decreased luciferase activity 
of wild-type GALNT4 3’UTR whereas the site-
directed mutation abrogated miR-4262 re- 
gulation. In addition, results from the RT-qPCR 
and protein expression analysis indicated that 
the ectopic expression of miR-4262 suppress- 
ed protein levels of GALNT4. Taken together, 
these results suggest that miR-4262 regulat- 
ed the expression of GALNT4 by directly target-
ing 3’-UTR of GALNT4 in Colon cancer. 

Our data from gain-of-function approaches  
confirmed that GALNT4 was a miR-4262’s 
direct target gene. First, GALNT4 gene was 
down-regulated in colon cancer tissues, and its 
expression showed negative relationship with 
the expression of miR-4262. Second, lucifer-
ase reporter assay verified the specific and 
direct combination between miR-4262 and 
GALNT4 mRNA. Third, over-expression of miR-

4262 inhibits the expression of GALNT4 pro- 
tein at post-translational level, and knock- 
down of miR-4262 could show contrary effects. 
Next, the siRNA-GALNT4 was transfected to 
down-regulate the expression of GALNT4 which 
was up-regulated in colon cancer cells with 
miR-4262 silence. We found that silence of 
GALNT4 could inhibit the apoptosis and 
increase the cell proliferation ability of colon 
cancer cells. The regulation effects of anti-
miR-4262 on apoptosis and proliferation can 
be reversed by the knockdown of GALNT4.

In summary, aberrantly expressed miR-4262 
regulates human colon cancer cells apoptosis 
and proliferation partly through directly down-
regulating GALNT4 protein expression and this 
might offer a new potential therapeutic strata-
gem for colon cancer. Nevertheless, sequential 
research is essential to identify the detailed 
molecular mechanism about miR-4262 in the 
genesis and development of colon cancer.
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Figure 8. MiR-4262 suppresses growth of colon cancer cells in vivo. Same number of SW480-null cells or SW480-
miR-4262 cells was implanted subcutaneously into nude mice and the tumor was dissected out after 8 weeks. The 
tumor by SW480-miR-4262 cells was significantly smaller than SW480-null. These data suggest that miR-4262 
suppresses growth of colon cancer cells in vivo. *P<0.05 compared to SW480-null. n=10.
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