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Abstract. — OBJECTIVE: Epithelial-mesen-
chymal transition (EMT) is related to colorectal
cancer invasion and metastasis. Glioma-asso-
ciated oncogene homolog 1 (Gli1) abnormal ex-
pression is associated with EMT, invasion, and
metastasis in various cancers. MiR-150 is found
downregulated in colorectal cancer pathogen-
esis. Bioinformatics analysis shows the com-
plementary targeted relationship between miR-
150 and the 3’-UTR of Gli1 mRNA. This study
explores the role of miR-150 in regulating Glii
expression, colorectal cancer cell EMT, and in-
vasion.

MATERIALS AND METHODS: Dual |
ase assay confirmed the targeted relati
between miR-150 and Gli1 predicted by
formatics analysis. MiR-150 and Gli1 ex|
sions were compared in NCM460, SW480,
SW620 cells. Cell colony formation and invas

TGF-B1 to detect miR-150
SW620 cells were cult

Gli1 and Snail levels, up-
expression, and attenuat-
ation and invasion.

e of GI|1 promote the development
d invasion of colorectal cancer cell EMT. MiR-
) attenuated the progression of colorectal
er cell EMT via inhibiting Glit.
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igher risk of CRC,

I. CRC is characterized as
static, which is related to

blologlcal process of epithelial cell
into mesenchymal cells. Downregu-
lation of E-cadherin mediated tight junction be-
tween cells and extracellular matrix is an import-
ant indicator of EMT. Cancer cell EMT is closely
related to tumor progression, metastasis, recur-
rence, and poor prognosis®*. Hedgehog signaling
pathway widely expresses in multiple tissues and
cells, and it participates in regulating embryonic
development and damage repair®®. Physically,
Hedgehog signaling pathway is in the resting
status. It is involved in various tumor occurrence,
development, metastasis, and recurrence when
activated by gene mutation, overexpression, or
other mechanisms’

Glioma-associated oncogene protein 1 (Glil)
is an important transcription factor in Hedge-
hog signaling pathway. It can regulate various
intranuclear target genes transcription and ex-
pression, thus affecting cell proliferation, apop-
tosis, migration, and invasion. Glil overexpres-
sion can activate Hedgehog signaling pathway,
which is associated with cancer occurrence,
progression, and metastasis'"*. Glil was found
abnormally increased in CRC tissue'". MiR-
NA is a type of endogenous single-stranded
noncoding RNA with the length of 22-25 nt
discovered in eukaryote. It plays a degradation
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or transcriptional inhibition role on mRNA via
the binding between miRNA and 3’-UTR of
mRNA, thus participating in cell proliferation,
differentiation, and migration. MiRNA plays an
oncogene'® or tumor suppressor gene'” in tumor-
igenesis. Recent researches'®!" showed that miR-
150 expression was reduced in CRC tissue. /n
silico study by bioinformatics analysis shows the
complementary targeted relationship between
miR-150 and the 3’-UTR of Glil mRNA. In our
work, we aimed to investigate the effect and
possible mechanism of miR-150 on colorectal
cancer cell EMT

Materials and Methods

Main Reagents and Materials

Human high metastatic CRC cell line
SW620, low metastatic CRC cell line SW480,
and normal colon epithelial cell line NCM460
were purchased from Jining Cell Culture Cen-
ter (Shanghai, China). RPMI-1640, fetal bo-
vine serum (FBS), penicillin, and streptornycm
were obtained from Thermo Fisher Scig
(Waltham, MA, USA). EasyPure RNA
Real-time PCR reagent TransScript Green
Step qRT-PCR SuperMix were obtained §
TransGen Biotech (Beijing, Chma) miR-
miR-150 mimic, miR-150 inhjlas i

zhou, China). Rabbit a
E-cadherin primary an

vers, MA, USA).
primary antibodj

Y and B actln
anta Cruz

derived from BD Biosciences
A). Dual luciferase
pGL3 luciferase gene
purchased from Prome-
A). TGF-B1 was obtained

> and EMT Induction

SW620, SW480, and NCM460 cells were cul-
d in Roswell Park Memorial Institute 1640
-1640) medium containing 10% FBS and
1% penicillin-streptomycin. The cells were pas-
saged at 1:4.
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For EMT induction, SW620 and SW480 cells
were seeded in six-well plate at 3x10%/well for
24 h. Then, the cells were treated by 10 ng
TGF-B1 for 48 h to induce EMT.

of Glil gene 3’-UTR segme
were cloned to pGL3. Ne

including miR-NC, miR-150
lil, and miR-150 mimic +
cleotide fragments and ri-
gent were added to 1xribo-

gRT-PCR

Total RNA was extracted using EasyPure RNA
Kit and adopted for PCR reaction by TransScript
Green One-Step qRT-PCR SuperMix. The reac-
tion system contained 1 pg RNA template, 0.3
puM primers, 10 pL 2xTransStart Tip Green gPCR
SuperMix, 0.4 uL. RT Enzyme Mix, 0.4 pL Dye
II, and ddH,O. The PCR reaction was composed
of 45°C reverse transcription for 5 min, 94°C
pre-denaturation for 30 s, followed by 40 cycles
of 94°C for 5 s and 60°C for 30 s. Real-time PCR
was performed on Bio-Rad (Hercules, CA, USA)
CFX96 connect to test the relative expression.

Western Blot

Total protein was extracted by SDS buffer
from cells. A total of 40 pg protein was sepa-
rated by 8-10% sodium dodecyl sulphate-poly-
acrylamide gel electrophoresis (SDS-PAGE) and
transferred to membrane. Next, the membrane
was blocked and incubated in primary antibody
at 4°C overnight (E-cadherin, Glil, Snail, and
B-actin at 1:3000, 1:2000, 1:2000, and 1:10000,
respectively). Then the membrane was incubated
in secondary antibody (1:25000) for 60 min after
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washed by PBST for three times. At last, the
protein expression was detected by electrochemi-
luminescence (ECL).

Colony Formation Assay

The cells were seeded in 10 cm dish at 100/well
and cultured at 37°C and 5% CO, for 14-21 days.
The dish was washed by phosphate buffered sa-
line (PBS) for twice and fixed by 4% paraformal-
dehyde when the macroscopic clone appeared.
Next, the dish was stained by Giemsa for 20 min
to count the clone with more than 10 cells. At
last, the colony formation rate was calculated by
(clone number/seeded cell number) x100%.

Transwell Assay

A total of 500 pl RPMI-1640 medium con-
taining 10% FBS were added to the 24-well
plate. Then, the Transwell chamber paved 100 pl
Matrigel was put onto the plate and added with
SW620 cells resuspended in 200 pl serum-free
RPMI-1640 medium (1x10°mL). After 48 h, the
membrane was fixed in methanol and stained
by crystal violet. At last, the membrane was ob-
served under the microscope.

Statistical Analysis
All data analyses were performed with

18.0 software (SPSS Inc., Chicago, IL, USA)

measurement data were deplcte e

site between miR-
igure 1A). Dual
iR-150 mimics

ng the regulatory rela-
0 and Glil mRNA.

wnregulated, while Glil
ressed in CRC Cells

on of qRT-PCR showed that Glil
RNA expression was highest in SW620 cells,
wed by that in SW480 and NCM460 cells
2A). Also, miR-150 level was lowest in
SW620 cells, compared with that in SW480 and
NCM460 cells (Figure 2B).
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he binding site bgtween miR-150 the 3’-UTR of Glil

markedly stronger than that in SW480 cells (Fig-
ure 3A, B). qRT-PCR showed that the level of
miR-150 was declined, and Glil mRNA was
markedly enhanced in SW620 and SW480 cells
treated by TGF-B1, among which stronger met-
astatic ability was found in SW620 cells (Figure
3C, D).

The Overexpression of miR-150
Downregulated Glil Level, Suppressed
EMT Process, and Attenuated Cell
Invasion in CRC Cells

After the transfection of miR-150 mimic and/
or si-Glil, Glil, and Snail levels were markedly
reduced, E-cadherin expression was upregulated
(Figure 4A), and cell colony formation (Figure
4B) and invasion were attenuated (Figure 4C).

Discussion

Hedgehog (Hh) gene is originally found in
drosophila genetic mutation. Hedgehog sig-
naling pathway is activated by Hedgehog li-
gand?’. Hedgehog signaling pathway is widely
expressed in a variety of tissues and cells, and
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Figure 2. MiR-150 downregulated, while Glil overexp
in CRC cells. A, gRT-PCR detection of Glil mk
expression. B, qRT-PCR detection of mj i
< 0.05, compared with NCM460 cel
with SW480 cells.

of secretofy signal

pathways ar
i brane protein re-

ays is inactive, Ptch
suppress its activity,

Glil enters the nucleus in the form of a full-
length to promote target gene transcription and

expression, so as to facilitate cell proliferation,
migration, and malignant transformation®.
Several studies revealed that the aberrant ac-
tivation of Hedgehog signaling pat}
closely associated with tumorigeneg
sion, metastasis, and recurrence
cancer’, pancreatic cancer'?,
and gallbladder carcinoma3

progres-
as breast

Gli2, and Gli3). T
of Glil is an i
hog signaling

, esophageal
! It was showed that
increased in CRC
e and affected cancer metastasis and pro-
ssion'*15, MiRal 50 poses as a downstream
rdial infarction associated
n the development of cardi-
ecent research also revealed
wnregulated in CRC tissue and
associated with cancer progression, treat-
lacy, and prognosis!®!’.

the regulatory relationship between
miR-150 and Glil mRNA was demonstrated by
dual luciferase assay, we further compared miR-
150, Glil levels among human normal colon
epithelial cells and CRC cells. Our data sug-
gested that miR-150 reduction may play a role
in elevating Glil and promoting tumorigenesis.
Ma et al" found that miR-150 was significantly
declined in CRC tumor tissue compared with
that in adjacent normal control by fluorescence
in situ hybridization and qRT-PCR. Moreover,
the survival rate and chemotherapy effect of
patients with lower miR-150 expression were
worse than that with higher miR-150 level. Sarli-
nova et al" reported that miR-150 expression
was reduced in the peripheral blood from CRC
patients compared with healthy control. Aheme
et al? demonstrated that miR-150 was markedly
declined in peripheral blood from CRC patients
and was correlated with disease progression. In
this study, miR-150 level was decreased in CRC
cells, revealing that miR-150 may be a tumor
suppressor gene of CRC, which was similar
with Ma et al'®, Sarlinova et al'’, and Aheme et
al?. Hong et al** exhibited that Glil expression
was upregulated in CRC tissue compared with
that in normal control. Zhang et al® discovered
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4. MiR-150 overexpression downregulated Glil level, suppressed EMT process, and attenuated cell invasion in CRC
WA, Western blot detection of protein expression. B, Colony formation assay detection of clone formation. C, Transwell
assay detection of cell invasion. *p < 0.05, compared with miR-NC; °p < 0.05, compared with si-NC; °p < 0.05, compared with
miR-150 mimic; p < 0.05, compared with si-Glil group.
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that Glil level was increased in CRC tissue
compared with that in adjacent normal control,
while its level was significantly higher in CRC
cells than that in normal colon epithelial cell
NCM460. This research found that Glil expres-
sion was higher in CRC cells than that in normal
colon epithelial cells, indicating that Glil was a
stimulus of colon cancer tumorigenesis, which

Conclusions

was in accordance with Hong et al'* and Zhang
et al’. Furthermore, Glil was upregulated, while
miR-150 was reduced in SW620 cells compared
with that in SW480 cells. This became more sig-
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