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Knockdown of long nhoncoding RNA linc-ITGB1
inhibits tumor metastasis in colorectal cancer
through suppressing BDNF
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Abstract. — OBJECTIVE: Recently, long non-
coding RNA (IncRNAs) have got much attention
for their role in the progression of cancers. In
this research, IncRNA linc-ITGB1 was studied
to identify whether it affects the development of
colorectal cancer (CRC).

PATIENTS AND METHODS: Real Time-quan-
titative Polymerase Chain Reaction (RT-qPCR)
was performed to detect the linc-ITGB1 expres-
sion of CRC cells and tissues. Moreover, the as-
sociations between linc-ITGB1 expression_lev-
el and patients’ overall survival rate we
ther analyzed. Furthermore, we conducted
tion assays, including wound healing assa
transwell assay, to explore the effect of
ITGB1 on CRC metastasis in vitro. In addit

RESULTS: RT-qPCR result
ITGB1 expression level wa
ples than that in adjace
expression was related
all survival time. Mo

silenced in vitro.
tein expression

g noncodin® RNA, LincGITGBI1, Colorectal can-

Introduction

Colorectal cancer (CRC) is the third most
prevalently diagnosed malignancy worldwide.
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creased
fourth

, and 693,900 CRC
e same year’. Most of the
oped metastasis when they
. Despite the technological
en made in screening tests
management, the overall sur-
ival rate of CRC patients with advanced stage
satisfied®. Therefore, it’s urgent to
¢ e underlying molecular mechanisms
of CRC tumorigenesis and figure out new ther-
apeutic targets to improve the poor prognosis.
Non-coding RNAs (ncRNAs) account for
99% of total transcribed RNAs. Long noncod-
ing RNAs (IncRNAs), as a subtype of ncRNAs,
are longer than 200 nucleotides. LncRNAs are
key regulators in numerous biological process-
es, especially in the progression and develop-
ment of cancers. For example, IncRNA ATB
promotes cell migration and cell invasion in
glioma through suppressing the expression of
microRNA 2043p*. By modulating SF1 and sup-
pressing expression level of miR-184, IncRNA
UCAT1 accelerates cell proliferation and cisplatin
resistance in oral squamous cell carcinoma®. Ln-
cRNA RUNXI-ITI acts as a tumor suppressor
in colorectal cancer by the inhibition of cell mi-
gration and cell proliferation®. Through target-
ing miR-221/SOCS3, IncRNA GASS suppresses
cell proliferation, cell metastasis, and gemcit-
abine resistance in pancreatic cancer’. However,
the function of linc-ITGBI in CRC has not been
explored so far.
In this study, we found out that the expression
of linc-ITGB1 was remarkably higher in CRC
tissues. Moreover, linc-ITGB1 promoted the mi-
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gration and invasion of CRC cell in vitro. More-
over, our further work explored the underlying
mechanism of how linc-ITGB1 functioned in
CRC development.

Patients and Methods

Cell Lines and Clinical Samples

65 CRC patients were enrolled for CRC tis-
sues which undergo Gastrointestinal Surgery
in Heze Municiple Hospital. Written informed
consent was achieved before the operation. No
radiotherapy or chemotherapy was performed
before the surgery. All tissues were kept at
—80°C. All tissues were analyzed by an expe-
rienced pathologist. The protocol of the study
was approved by the Ethics Committee of Heze
Municiple Hospital.

Cell Culture
Human renal cancer cell HCT116, SW620, and
SW480 and normal human colonic epithelial cells
(NCM460) were offered by Chinese Type Cul-
ture Collection, Chinese Academy of Scigmee
(Shanghai, China). Culture medium consi
10% fetal bovine serum (FBS; Gibco, Roc

Cell Transfection
We purchased lentiy

pin RNA (shRN

GenePharma (Sh

cells. 48 h ater Re-
se Chain Reaction

and glyceraldehyde 3-phosphate dehydrogenase
(GAPDH) (internal control), forward 5'-AT-
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GTCTTTCCGTGTTCCTACTGT-3' and reverse
5" TTTCCCTCAGACTCCTCCTTG-3". The rela-
tive expression was calculated by performing the
24T method. Thermal cycle was as fg
sec at 95°C, 5 sec for 40 cycles at g
at 60°C.

Western Blot Analysis
Reagent radioimmunop

extract protein from
concentrations was

ondary antibody, were pro-
mbridge, MA, USA). Image
lied for the assessment of

ound Healing Assay

ansferred into 6-well plates, cells were
Itured”in DMEM medium overnight. Then,
they were scratched by a sterile 10 pL pipette tip
and were cultured in serum-free DMEM. Each
assay was repeated in triplicate independently.
Wound closure was viewed at 0 and 24 h.

Transwell Assay

5 x 10* cells in 200 pL serum-free DMEM
were transformed to top chamber of an 8 um
pore size insert (Corning, Corning, NY, USA)
coated with 50 pg transwell (BD, Bedford,
MA, USA). DMEM and FBS were added to the
bottom chamber. 48 h later, the top surface of
chambers was immersed for 10 min with pre-
cooling methanol after wiped by cotton swab.
Next, they were stained in crystal violet for
30 min. The data for invasion membrane was
counted in three fields.

Statistical Analysis

Statistical analysis was conducted by Statis-
tical Product and Service Solutions (SPSS) 20.0
(SPSS, Chicago, IL, USA). Independent-sample
test and Kaplan-Meier method were performed
for analysis of the data. p<0.05 was considered
statistically significant.
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Figure 1. Expression levels of linc-ITGB1 were increased in CRC tissues a
significantly increased in the CRC tissues compared with adjacent tissues.
GAPDH were determined in the human CRC cell lines and normal human ¢
Data are presented as the mean + standard error of the mean. *p<0.05.

Results

Linc-ITGB1 Expression Level in
CRC Tissues and Cells

Firstly, linc-ITGBI expression was detectgs
RT-qPCR in 65 patients’ tissues and 3 CH
lines. As a result, linc-ITGB1 was signifil
upregulated in CRC tissue samples (Figure
The linc-ITGB1 expression level of CRC
was higher than that of NCM46(Qsms

High Expression of Li

Correlated With Ove

CRC Patients
Patients’ surviva

two groups, high-
Bl1. Kaplan-Meier

ing assay showed that knockdown of linc-
inhibited the migrated ability of SW620
cells (Figure 3B). The outcome of the transwell
assay also revealed that the number of migrated

1ls was remarkably decreased
1 was silenced in CRC cells

n Between BDNF and
'c-ITGBI in CRC

R results showed that the expression
vel of BDNF in CRC cells was significantly low-
er in linc-ITGBI shRNA (sh-linc-ITGB1) group
when compared with the BDNF level in empty
vector (control) group (Figure 4A). The result of
Western blot assay showed that after linc-ITGBI
was silenced, BDNF could be downregulated at
the protein level (Figure 4B). Furthermore, we
found that BDNF expression in CRC tissues was
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Figure 2. Expression levels of linc-ITGB1 was associated
with poorer overall survival of CRC patients. High level of
linc-ITGB1 was associated with poorer overall survival of
CRC patients. *p<0.05.
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linc-ITGBI in CRC cells. D, Transwell assay showed
of linc-ITGBI in CRC cells. The results represent the &
mean). *p<0.05.

remarkably higher when cg
adjacent tissues (Figure 4
demonstrated that the
positively correlate

sion in CRC tissu

s suggested that
al regulators in carcinogenesis
ugh SIRT1 mediated

f the miR-1254-WNTI1 sig-
A ABHDI1-AS1 facilitates

prognostic biomarker'®. LncRNA TP73AS1 mark-
edly promotes cell apoptosis and depresses cell
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inc-ITGBI1 expression in CRC cells
was detected by RT-qPCR. GAPDH
a&d that the silence of linc-ITGBI significantly repressed cell

meated cells was significantly decreased via silence of

proliferation in colorectal cancer by functioning
as a competing endogenous RNA for miR103 to
modulate the expression of PTEN!". In addition,
IncRNA ENST00000547547 acts as a tumor sup-
pressor in CRC by inhibiting cell proliferation,
cell invasion, and cell metastasis in CRC'2,
Integrin subunit Bl (ITGBI; linc-ITGBI) has
recently been reported to function as a novel on-
cogene in tumorigenesis. For instance, through
reducing the expression level of Snail, the silence
of linc-ITGBI represses epithelial-mesenchymal
transition and cancer stemness in non-small cell
lung cancer”. LncRNA linc-ITGB1 facilitates
the proliferation, invasion, and migration of hu-
man hepatoma carcinoma cell via upregulation of
ROCKI1". By targeting ITGBI, miR-183-5p de-
presses cell migration and cell invasion in cervical
cancer'. In addition, migration and invasion of the
gallbladder cancer cell are found to be remarkably
inhibited when linc-ITGB1 is knocked down's.
We found that linc-ITGB1 was upregulated both
in CRC samples and cells. Besides, a close rela-
tionship was seen between patients’ prognosis and
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Figure 4. Interaction between linc-ITGB1 and BDNF.
linc- ITGBl shRNA (sh-linc- ITGBI) compared with the

level of BDNF and linc-ITGBI i
presented as the mean + standag

expression level of 1a
silence of linc-IT

invasion in ovarian cancer'’. The
of BDNF could effectively reverse

sor in thyroid cancer by depressing tumor growth
and cell invasion'. In addition, dual inhibition of

ector (control). B, Western blot assay revealed that the BDNF
nc-ITGB1) compared with the empty vector (control). C, BDNF
jacent tissues. D, The linear correlation between the expression
esent the average of three independent experiments. Data are

autophagy and BDNF/TrkB may offer a potential
therapeutic target for CRC*. Our study showed
that the expression level of BDNF could be
downregulated after knockdown of linc-ITGBI.
Furthermore, the BDNF expression in CRC tis-
sues was positively related to the linc-ITGB1
expression. All the results above suggested that
linc-ITGBI might promote tumorigenesis of CRC
by targeting BDNF.

Conclusions

We found that linc-ITGB1 was remarkably up-
regulated and was negatively related to the over-
all survival of CRC patients. Besides, linc-ITGB1
could facilitate cell migration and invasion in
CRC through targeting BDNF. These findings
suggest that linc-ITGB1 may contribute to thera-
py for CRC as a candidate target.
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