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Clinical significance of IncRNA BCYRNT1 in
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Abstract. - OBJECTIVE: To explore the ex-
pression of long non-coding RNA (IncRNA)
BCYRNT1 and its clinical significance and func-
tion in colorectal cancer (CRC).

PATIENTS AND METHODS: Quantitative Real
Time-Polymerase Chain Reaction (qRT-PCR) was
used to detect the expression of IncRNA BCYRN1
in CRC tissues and cells. The relationship be-
tween IncRNA BCYRN1 expression and CRC clin-
icopathological characteristics was statistically
analyzed. Furthermore, the Kaplan-Meier curve
was performed in survival analysis. In vitro study,
transwell and Western blot assays were used to
detect the metastasis ability of CRC cells.

RESULTS: LncRNA BCYRN1 expression was
markedly up-regulated in CRC; high expression
of IncRNA BCYRN1 promoted tumor metasta-
sis in CRC patients and suggested a poor prog-
nosis. In vitro study, down-regulation of IncRNA
BCYRN?1 expression by si-BCYRN1 could signifi-
cantly inhibit invasion and migration of CRC cells.

CONCLUSIONS: LncRNA BCYRN1 was a nov-
el factor involved in CRC progression, and con-
stituted a potential biomarker and therapeutic
target for the patients.

Key Words:
Colorectal cancer (CRC), LncRNA BCYRNT, Invasion,
Migration, Epithelial-mesenchymal transition (EMT).

Introduction

As fatal cancer worldwide, colorectal cancer
(CRC) is one of the most common malignant tu-
mors of the digestive tract. In recent years, the
morbidity of CRC has increased and patients have
become younger!. According to research reports?,
more than 1.2 million new cases of CRC are di-
agnosed every year, with more than 600 thousand
deaths. Although the morbidity of CRC had de-
creased with the continuous development in the
diagnosis and treatment of CRC in recent years,
the clinical efficacy for metastatic CRC patients
was still low?. Moreover, the specific pathogen-
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esis of CRC remains unclear. Therefore, the ex-
ploration into biological and epigenetic changes
of CRC, especially the detailed molecular mech-
anism of distant metastasis and discovery of new
biomarker and the therapeutic target was of great
significance for improving the prognosis of CRC
patients®.

Most of the human genome is transcribed into
ribonucleic acids (RNAs), but only 2% of RNAs
can encode proteins™®. In transcriptome, RNA
molecules that are not translated into proteins
are called non-coding RNAs (ncRNAs), while
long non-coding RNAs (IncRNAs) are a class of
transcribed RNA sequences with a length of more
than 200 nucleotides that do not encode proteins.
LncRNAs, considered from “the biological waste
and noise” to “important regulators during the
biological process”, had been increasingly recog-
nized as an important part of the genetic program
that controls cell differentiation and function. The
core of its functions is to be a holder or a bait to
collect or isolate effector proteins from its de-
oxyribonucleic acid (DNA), RNA or protein tar-
gets. The effectors regulated by IncRNAs include
transcription regulators, chromatin organization,
RNA processing and translation, which enable
IncRNAs to affect gene expression from multi-
ple levels’. In addition, a lot of research evidence
showed that IncRNAs were becoming indispens-
able participators in the occurrence and develop-
ment of different human tumors®'°. Therefore, it
was urgent to identify IncRNAs related to the oc-
currence and development of CRC and to explore
their function in CRC.

LncRNABCYRNI1 is a specific IncRNA in brain,
neuronal and pluripotent stem cells and is correlat-
ed with the release of synaptic neurotransmitters,
which is not expressed in other parts under normal
conditions'""*. However, such neural specificity
was broken in tumors'4. Some research showed that
it could be detected in breast cancer and non-small
cell lung cancer and its expression was abnormal-
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ly increased compared with that in para-carcinoma
tissues. Furthermore, it was associated with tumor
infiltration, distant metastasis, prognosis and other
characteristics'>!'6. However, due to limitations of
the present study, whether it was abnormally ex-
pressed in CRC and whether it played a role in the
disease still need further confirmation.

Patients and Methods

Tissue Specimens Collected

This study was approved by the Ethics Com-
mittee, and informed consent was obtained from
patients or their family members. Fresh cancer-
ous tissues pathologically diagnosed as CRC in
the First Hospital of Jilin University from March
2017 to October 2018 and paired adjacent nor-
mal intestinal tissues were collected. Patients did
not receive any chemotherapy, radiotherapy and
immunotherapy before surgery. The fresh speci-
mens resected by surgery were rapidly placed in
cryogenic vials, marked with sample informa-
tion, cryopreserved in liquid nitrogen and then
transferred into a nitrogen canister until RNA ex-
traction in tissues. The clinical data of all patients
were complete.

Cell Culture and Transfection

The normal human intestinal epithelial cells
(HIECs) and human CRC cell line (SW620)
were purchased from the American Type Cul-
ture Collection (ATCC; Manassas, VA, USA)
and cultured in the Roswell Park Memorial Insti-
tute-1640 (RPMI-1640, Hyclone, South Logan,
UT, USA) medium containing 10% fetal bovine
serum (FBS; Gibco, Grand Island, NY, USA) in a
sterile incubator under 5% CO,, 37°C and saturat-
ed humidity. The medium was replaced regularly
for passage according to the growth of different
cells. Then cells were transferred into a 6-well
plate (Corning, Lowell, MA, USA) and transfect-
ed with si-BCYRN1 (100 pmol) and si-NC (neg-
ative control) using Lipofectamine™ 2000 and
OPTI-MEMI (Invitrogen, Carlsbad, CA, USA)
when 60% of them were fused. After 48 h, the to-
tal RNA was extracted for later use.

Quantitative Real Time-Polymerase Chain
Reaction (qRT-PCR) Analysis

Total RNAs in cells and tissues were extract-
ed using the TRIzol (Invitrogen, Carlsbad, CA,
USA) method and reversely transcribed into
complementary deoxyribonucleic acid (cDNA)
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using the PrimeScript™ reverse transcription kit.
QRT-PCR was carried out in accordance with the
instructions of the SYBR® Premix Ex Taq™ kit
(Invitrogen, Carlsbad, CA, USA). ABI PRISM
7900HT sequence detection system (Applied Bio-
systems, Foster City, CA, USA) was adopted for
quantitative Real Time-Polymerase Chain Reac-
tion (QRT-PCR) and data collection, with glycer-
aldehyde-3-phosphate dehydrogenase (GAPDH)
as an internal reference. (GAPDH: 5’-CAAG-
GTCATCCATGACAACTTTG-3’: 5’-GTC-
CACCACCCTGTTGCTGTAG-3’; BCYRNI:
5’-CTCAGGGAGGCTAAGAGGCG3’,
S’TTTCCTTTTTCTGGAGAACGGG-37).

Western Blot Analysis

The protein extracted from cells using radio-
immunoprecipitation assay (RIPA) lysis buffer
(Beyotime, Shanghai, China) and quantified by
bicinchoninic acid (BCA) protein quantitative
detection kit (Pierce, Waltham, MA, USA), fol-
lowed by 10% sodium dodecyl sulfate-polyacryl-
amide gel electrophoresis (SDS-PAGE) for the
protein. The protein was electrically transferred
onto a polyvinylidene difluoride (PVDF) mem-
brane (Roche, Basel, Switzerland), sealed with
5% skim milk powder at room temperature for 1 h
and washed with Tris-Buffered Saline and Tween
(TBST; Sigma-Aldrich, St. Louis, MO, USA) for
10 min. Then hybrid membrane was then cut and
incubated with E-cadherin and N-cadherin anti-
body (1:1000, Thermo Fisher Scientific, Waltham,
MA, USA) and GAPDH antibody (1:1000, Cell
Signaling Technology, Danvers, MA, USA) at
4°C overnight, and it was incubated again with
horseradish peroxidase (HRP)-labeled secondary
antibody (1:2000). Finally, the protein band was
detected using the enhanced chemiluminescence
(ECL; Thermo Fisher Scientific, Waltham, MA,
USA) reagent, photographed using Alpha gel im-
aging and enhanced chemiluminescence system
(ECL) and analyzed using Image] analysis soft-
ware (Media Cybernetics, Silver Springs, MD,
USA).

Cell Invasion and Migration

The cells were routinely cultured until the log-
arithmic growth phase and digested with trypsin.
The suspension liquid was washed and added into
the upper transwell chamber (about 5x10* cells
per well) and 200 pL of serum-free basal culture
medium was added. Meanwhile, 700 pL of culture
medium containing 10% FBS was added into the
lower chamber as the chemical inducer. The cells
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were cultured routinely in an incubator for 24 h.
Then, the cells on the top surface of the filter were
wiped off. The filter of the transwell chamber was
cut off, fixed with 4% formaldehyde solution (Be-
yotime, Shanghai, China) and stained with the Gi-
emsa stain. Finally, five high-power fields (200%)
were randomly selected to count the number of
cells, and the mean value was taken.

The basic steps of the invasion assay were the
same as those of the migration assay, except that
the invasion chamber should be prepared in ad-
vance in the invasion assay. The specific proce-
dures are as follows: Matrigel (BD Biosciences,
Franklin Lakes, NJ, USA) diluted with serum-free
basal culture medium at 1:3 was overlaid on the
bottom of a chamber, and the chamber was placed
in the incubator at 37°C. When the gel was solid-
ified, the invasion chamber would be completed.
The cells were spread, cultured, fixed and stained
in the same way as those of the migration assay.

Statistical Analysis

Statistical Product and Service Solutions
(SPSS) 13.0 (SPSS, Chicago, IL, USA) software
was used for data analysis. The measurement data
were analyzed via t-test. Comparison between
groups was made using One-way ANOVA test
followed by Post-Hoc Test (Least Significant Dif-
ference). Chi-square test was performed for the
association between IncRNA BCYRNI and clini-
copathological parameters of patients, and the in-
fluence of IncRNA BCYRNI on the survival time
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Figure 1. The expression of IncRNABCYRNI1 were measured
in CRC and para-cancer tissues by qRT-PCR (***p<0.001).

of patients was evaluated using the Kaplan-Meier
method. p<0.05 was considered statistically sig-
nificant.

Results

LncRNA BCYRN1T was Highly Expressed
in CRC and Promoted CRC Metastasis.

In this study, qRT-PCR was performed to de-
tect the expression level of IncRNA BCYRNI1 in
150 pairs of CRC cancer tissues and adjacent nor-
mal tissues from patients undergoing surgery in
our hospital. The results showed that the expres-
sion level of IncRNA BCYRNI in CRC tissues
was significantly higher than that in para-cancer
tissues (Figure 1). The mean expression lev-
el of IncRNA BCYRNI in tissues was (2.970 +
0.385). According to the mean expression level
of IncRNA BCYRNI, the patients were divid-
ed into the IncRNA BCYRNI high-expression
group (n=79) and low-expression group (n=71).
The association between IncRNA BCYRNI ex-
pression and clinicopathological features of pa-
tients was analyzed (Table I). The expression
level of IncRNA BCYRNI1 was associated with
regional lymph node (N-stage), distant metasta-
sis (M-stage) and TNM stage of CRC (p < 0.05).
However, we did not find an absolute association
between IncRNA BCYRNI1 level and gender, age,
tumor location, tumor differentiation, primary tu-
mor (T-stage) and tumor histological type of CRC
patients (p > 0.05).

Effect of LncRNA BCYRN1 on the
Prognosis of Patients with CRC

We performed a 60-month prognostic follow-up
of these patients and analyzed their prognosis using
the Kaplan-Meier method. Fortunately, no patient
was lost to follow-up. The results were shown in
Figure 2. Patients with high expression of IncRNA
BCYRNI1 had a poor prognosis, and their survival
curve was significantly weaker than patients with
low expression of IncRNA BCYRNI.

Downregulation of LncRNA-BCYRN 1
Limited the Invasion and Migration
of CRC Cells

To further explore the role of IncRNA BCYRN1
in CRC metastasis, we selected the CRC cell line
SW620 for in vitro study. First, we examined the
differential expression of IncRNA BCYRNI in
SW620 cells and HIECs cells. The results con-
firmed that IncRNA BCYRNI1 also showed a high
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Table I. IncRNA BCYRNI expression and clinical features of colorectal cancer patients.

IncRNA BCYRN1

Features No. high low P

No. 150 79 71

Gender 0.868
Male 77 40 37
Female 73 39 34

Age (years) 0.813
<55 93 49 44
>55 57 30 27

Location 0.902
Rectum 49 25 24
Colon 101 54 47

Tumor differentiation 0.730
Well and moderate 95 50 45
Poor 55 29 26

T stage 0.298
T1+T2 89 42 47
T3+T4 61 37 24

N stage 0.000
NO 66 19 47
N1 52 31 21
N2 32 29 3

M stage 0.000
MO 104 39 65
Ml 46 40 6

TNM stage 0.002
I+1 92 37 55
I+V 58 42 16

Tumor Histological 0.794
Adenocarcinoma 111 60 51
Mucinous adenocarcinoma 39 19 20

expression level in SW620 cells (Figure 3A).
Next, we constructed a low expression group in
SW620 cells using si-BCYRNI1 (Figure 3B).

IncRNA BCYRN1 (low expression)
IncRNA BCYRN1 (high expression)

100+

50

Percent survival

p <0.001

0 T T 1
0 20 40 60

Survival curve (month)

Figure 2. The relationship of IncRNA BCYRNI expression
with overall survival of CRC patients.
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Invasion and migration ability was the basic of
tumor cells to metastasize'”; in transwell assay, si-
BCYRNI could significantly reduce the transfer-
ability of SW620 cells, and the number of migra-
tion and invasion cells in the si-BCYRNI group
was remarkably decreased (Figure 4).

Epithelial-mesenchymal transition (EMT) is
another important indicator reflecting the ability
of cell metastasis'®. The EMT associated protein
was detected by Western blot experiments. Con-
sistent with what we expected, the results mani-
fested that the expression of the epithelial marker
E-cadherin was notably increased, while the ex-
pression of the mesenchymal marker N-cadherin
was markedly decreased after treatment by si-
BCYRNI (Figure 5).

Discussion

Over the past few decades, much progress has
been made in the research about the occurrence
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Figure 3. The expression of IncRNA BCYRNI were measured by gqRT-PCR. A, Relative expression of IncRNA BCYRNI in
different cells (***p<0.001). B, LncRNA BCYRN1 was efficiently knocked down by treatment of si-BCYRN1 (***p<0.001).

and development mechanism of CRC, but there
were only a few screening methods for CRC that
were hard to be carried out extensively. Therefore,
many patients had lymph node metastasis or dis-
tant metastasis, evidently affecting the prognosis
of patients. Hence, further revealing the molecu-
lar mechanism of CRC occurrence and develop-
ment and exploring the early diagnosis index and
therapeutic target was of great significance for im-
proving the prognosis of patients'.
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LncRNA is a newly discovered non-coding
RNA that attracts extensive attention since its
discovery in recent years, whose function was
being continuously revealed. LncRNA could in-
fluence the biological properties of tumors, being
involved in various processes including chromo-
some remodeling, transcriptional regulation and
RNA degradation. Besides, its sensitivity in the
diagnosis of disease was markedly higher than
that of DNA, protein-coding RNA and protein
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Figure 4. A, Cell invasion and migration was performed using transwell assay and detected by microscope (200x; **p<0.01).
B, EMT associated protein expression detected by Western blot assay (**p<0.05).
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Figure 5. The EMT associated protein was detected by Western blot experiments. si-BCYRN1 notably increased E-cadherin
and remarkedly decreased the mesenchymal marker N-cadherin (¥*p<0.05).

markers due to its tissue specificity?’. Many stud-
ies have reported the role of IncRNA in CRC. For
example, the roles of IncRNA H19?!, MALAT1%,
CCAT1%, CCAT2*, and HOTAIR® in promoting
the occurrence and development of CRC had been
widely recognized. Therefore, further exploration
into the functions of IncRNA in CRC not only had
great significance for revealing the occurrence
and development mechanism of CRC, but might
also provide evidence for searching new diagno-
sis indexes and therapeutic targets of CRC?2%2627,

For the first time, our team emphasized the role
of IncRNA BCYRN1 in CRC. LncRNA BCYRNI1
was up-regulated in CRC and was closely relat-
ed to the regional lymph node, distant metastasis
and TNM stage. It was suggested that IncRNA
BCYRNI1 was a tumor-promoting gene in CRC,
which could promote metastasis of CRC. At the
same time, the analysis of our experimental re-
sults showed that high expression of IncRNA
BCYRNI in CRC indicated poor prognosis.

One of the key steps in the metastasis cascade
of tumors cells is to obtain the invasive ability, in-
cluding breaking the cell-cell connection, degrad-
ing cellular matrix and activating the pathway
that controls dynamics of cancer cytoskeleton.
EMT is a critical factor in the biological process,
in which epithelial cells lose the polarity and are
transformed into the mesenchymal phenotype,
leading to metastasis of cancer cells®®*. EMT
could enhance the reaction of cancer cells to envi-
ronmental triggers, strengthen the invasive ability
and benefit the growth and survival of cells. Lots
of literature supports that IncRNAs promote or in-
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hibit the occurrence and development of tumors
by regulating the EMT signal pathway?°>2.

To further explore the role of IncRNA BCYRN1
in CRC, we interfered with the expression of In-
cRNA BCYRNI by si-BCYRNI1 in CRC cells in
vitro to detect its effect on cell metastasis. It was
gratifying that reducing the expression of IncRNA
BCYRNI in CRC cells could significantly inhibit
the invasion and migration of CRC cells. Further-
more, the progression of EMT in CRC cells was
inhibited after IncRNA BCYRNI1 expression was
reduced.

Our results showed that IncRNA BCYRNI1
could promote the metastasis of CRC, and In-
cRNA BCYRNI might become a new diagnostic
index and therapeutic target for CRC.

Conclusions

Above data suggests that IncRNA CCAT2 is a
new biomarker in the carcinogenesis of RCC and
CCAT2/miR-320a axis can be served as a candi-
date target for RCC.
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