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Abstract: Background: Long noncoding RNAs (IncRNAs) played important roles in several biological processes
through regulating the expression of protein. However, the function of IncRNA BCYRN1 in airway smooth muscle
cells (ASMCs) has not been reported. Methods: Male Sprague-Dawley (SD) rats were divided into control and asthma
groups and the ovalbumin (OVA) model was constructed. The expression of BCYRN1 and transient receptor potential
1 (TRPC1) were detected in the ASMCs separated from these rats. Then 2-(4-iodophenyl)-3-(4-nitrophenyl)-5-(2,4-
disulfophenyl)-2H-tetrazolium (WST-1) assay, Roche real-time cell analyzer (RTCA) DP assay and Transwell cell migra-
tion assay were performed to detect the effect of BCYRNZ on the viability/proliferation and migration of ASMCs. RNA
pull-down assays and RNA immunoprecipitation assay were used to identify and verify the binding between BCYRN1
and TRPC1. Inspiratory resistance and expiratory resistance were measured in OVA challenged rats with BCYRN1
knockdown. Results: We found the high expression of BCYRN1 and TRPC1 in asthma groups and ASMCs treated
with PDGF-BB. Overexpression of BCYRN1 greatly promoted the proliferation and migration of ASMCs. In addition,
TRPC1 overexpression reversed the function of si-BCYRN1 in decreasing the viability/proliferation and migration of
ASMCs treated with PDGF-BB. BCYRN1 could up-regulate the protein level of TRPC1 through increasing the stability
of TRPC1. Finally, we found that BCYRN1 knockdown reduced the inspiratory resistance and expiratory resistance
in OVA challenged rats. Conclusion: Our study indicated that BCYRN1 promoted the proliferation and migration of
rat ASMCs in asthma via upregulating the expression of TRPC1.
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Introduction

Asthma is a chronic airway inflammatory dis-
ease that affects numerous people globally,
with the immunopathological features of chron-
ic airway inflammation and airway remodeling
[1]. Airway smooth muscle (ASM) has been
found to be a key player in the pathogenesis of
airway remodeling. It has been known that the
proliferation of airway smooth muscle cells
(ASMCs) is involved in the remodeling and irre-
versible obstruction of airways during severe
asthma [2]. However, the mechanisms underly-
ing this disease process are not fully under-
stood.

The role of ASM in asthma pathogenesis has
been contentious, yet emerging evidence sug-
gests that the contractile activity of ASM largely
contributes to the clinical symptoms and dis-
ease pathogenesis of acute airway narrowing
[3]. In addition, intracellular Ca?* is a critical sig-
nal transduction element in regulating muscle
contraction [4]. It has been reported that in-
creases in cytosolic free Ca2?" concentration
may trigger bronchial constriction and bronchial
wall thickening in asthma [5]. In ASMCs, at least
three kinds of Ca?* channels are found in the
plasma membrane: second messenger activat-
ed non-selective cation channels (NSCCs), vo-
ltage-dependent Ca?* channels (VDCCs), and
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store-operated Ca?* channels (SOCCs) [6]. No-
wadays, members of the canonical or classic
transient receptor potential (TRPC) family are
identified as the molecular counterparts of
SOCCs and NSCCs, which play important roles
in the function of ASMCs [7]. To date, seven
TRPC proteins (TRPC1-7) have been identified.
Among them, TRPC1 is proposed to be impor-
tant for contraction and proliferation of vascu-
lar SMC [8]. Evidence indicated that TRPC1
knockdown may inhibit the proliferation of pul-
monary artery SMC in culture [9].

Accumulating evidence indicated that long non-
coding RNAs (IncRNAs) can regulate multiple
biological responses through interacting with
DNA, RNA and protein [10]. BCYRN1 (brain
cytoplasmic RNA 1 or BC200) is a 200 bases
long IncRNA that operates as a translational
modulator [11]. BCYRN1 and its rodent coun-
terpart BC1 RNA are primarily expressed in
neurons and regulate the expression profile in
somatic cells [12]. The aberrant expression of
BCYRN1 is observed in Alzheimer’'s disease
and may contribute to the maintenance of long
term synaptic plasticity [13]. BCYRN1 is also
found highly expressed in some carcinomas of
the breast, cervix, lung and ovary [14, 15].
Recently, BCYRN1 was found to be dysregulat-
ed in primary ASMCs and might act as the
miRNA ‘sponge’ [16]. However, the function of
BCYRN1 in ASMCs has not been reported.

Here, this study was designed to investigate
the effects of BCYRN1 on ASMC proliferation
and migration, and the expression and activity
of TRPC1 channel in asthma, with an objective
to understand the relationship between BCY-
RN1 and TRPC1 channel in the ASMC over-pro-
liferation in asthma.

Materials and methods

Establishment of rat chronic asthmatic model
and grouping

All experimental procedures were carried out in
accordance with the NIH Guidelines for the
Care and Use of Laboratory Animals and were
approved by the Institutional Animal Care and
Use Committee of People’s Hospital Affiliated
to Zhengzhou University. The animals were
cared for in accordance with the National
Animal Welfare and Protection Law of China.
Specific-pathogen-free juvenile female SD rats
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(60-80 g) obtained from the Experimental
Animal Center of People’s Hospital Affiliated to
Zhengzhou University were randomly divided
into 2 groups: the control group (n=10) and the
asthmatic group (n=10). The ovalbumin (OVA)
model was constructed. Rats were injected
with 1 mL antigen sensitization liquid contain-
ing 100 mg ovalbumin, 100 mg aluminum
hydroxide and 5 x 10° inactivated Bordetella
pertussis on the 1st and 8th day. In control
group, rats injected with an equal volume of
saline were used as controls. The total experi-
mental time was eight weeks. Rats were excit-
ed by ultrasonic atomizing inhalation with 1%
ovalbumin for 30 min 3 times per week with the
next six weeks. The control group was treated
with normal saline instead of ovalbumin for 2
weeks. After sensitized, the rats showed symp-
toms of asthmatic attack such as agitation,
bucking, cyanosis, tachypnea, and so on. The
rats were sacrificed within 18-24 hours after
the final challenge in each group.

Isolation and culture of rat ASMCs

ASMCs were isolated from the airway of SD rat
conforming to a protocol approved by the
Institutional Animal Care and Use Committee of
People’s Hospital Affiliated to Zhengzhou Uni-
versity. The rat tracheal was dissected under
sterile conditions in normal saline solution.
Airways without cartilages were selected and
airway smooth muscle bundles were micro-dis-
sected free from surrounding tissues. The epi-
thelial layer was removed. The smooth muscle
section was then seeded into sterile 25 mL cul-
ture flasks and 3 mL DMEM supplemented with
10% FBS, 100 U/mL penicillin, and 0.1 mg/mL
streptomycin at 37°C in humidified air contain-
ing 5% CO,. Culture medium was replaced every
3 days until they formed a confluence and pas-
saged with 0.25% trypsin-EDTA solution. All
experiments were performed with ASMCs from
passages 6 to 10.

Cell viability/proliferation assay

WST-1 assay and Roche real-time cell analyzer
(RTCA) DP assay were performed to estimate
ASMC viability/proliferation. ASMCs were seed-
ed into 96 well plate with DMEM containing
10% FBS. The cells were arrested by removing
serum for 24 h. Cells were then stimulated with
PDGF-BB (25 ng/mL) for 24 h and assays were
performed by adding WST-1 directly to the cul-
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ture wells and incubating them for 120 minutes
at 37°C. Plates were read by a scanning multi-
well spectrophotometer by measuring the
absorbance of the dye with a wavelength of
450 nm and a reference wavelength of 630
nm. Percentage of viability was obtained by
comparing OD values to that of ASMCs in a con-
trol group. The cell proliferation was determined
using the Roche RTCA DP assay according to
the manufacturer’s instructions. ASMCs prolif-
eration variation was obtained by calculating
the changes of ASMCs to baseline. Data were
generated from ASMCs with three replicates.

Boyden chamber migration assay

The migration assay was performed using the
Transwell system. The lower compartment was
filled with 0.6 mL of DMEM containing 1% FBS
with Ad-BCYRN1 or Ad-control or PDGF-BB
alone or together with si-BCYRN1, or pcDNA-
TPRC1. ASMCs (1 x 10°) were re-suspended in
0.1 mL of DMEM and placed in the upper part
of the Transwell plate. ASMCs were fixed with
4% paraformaldehyde and stained with 0.5%
crystal violet for 10 min. The migrated cells
were determined by counting the cells that
migrated to the lower side of the filter using a
microscope.

Western blot

Fifteen micrograms of protein was separated
on a 15% SDS-PAGE gel and electrophoretically
transferred to a polyvinylidene difluoride mem-
brane. The membrane was then probed with
TPRC1 antibody or B-actin antibody for 1 hour
at room temperature. After secondary incuba-
tion in peroxidase-conjugated 1gG (1:10000
diluted), the membranes were subsequently
washed and the blots were visualized using a
Bio-Rad Gel Doc™ XR + Imaging system. The
band densities were quantified using Quantity
One software (Bio-Rad Laboratories, Inc.).

Quantitative real-time PCR

Cells were lysed and RNA was purified using
TRIzol reagent (Invitrogen) according to the
manufacturer’s instructions. Total RNA was
used to synthesize cDNA with an Omniscript
reverse transcriptase kit (Qiagen). Amplified
PCR products were analyzed by agarose gel
electrophoresis (2%) in the presence of ethid-
ium bromide. An ABI Prism 7900HT sequence
detection system (Applied Biosystems) was
used for reverse-transcription of total RNA and
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the subsequent real-time PCR. The B-actin
gene was used as an internal control to normal-
ize the difference in the amount of total RNA in
each sample. The comparative method 2-AACt
was used to calculate the relative expression of
the target gene.

RNA pull-down assays

Biotin-labelled BCYRN1 were in vitro tran-
scribed with the Biotin RNA labelling mix
(Roche)and T7 or SP6 RNA polymerase (Roche)
and purified with RNeasy Mini Kit (Qiagen,
Valencia, CA). Then one milligram of protein
from ASMCs extracts was mixed with 50 pmol
of biotinylated RNA biotin-labeled RNAs, incu-
bated with streptavidin agarose beads (Invi-
trogen, Carlsbad, CA), and washed. The pro-
teins binding to the streptavidin-coupled dyna-
beads were detected by the standard western
blotting technique.

RNA immunoprecipitation assay

RIP was performed using a Magna RIP RNA-
Binding Protein Immunoprecipitation Kit (Milli-
pore, Bedford, MA) according to the manufac-
turer’s instructions. Briefly, ASMCs were lysed
in complete RNA lysis buffer, and then were
incubated with RIP buffer containing magnetic
beads conjugated with anti-TRPC1 antibody
and negative control normal mouse I1gG (Mi-
llipore, Billerica, MA, USA). The co-precipitated
RNAs were detected by reverse-transcription
polymerase chain reaction (RT-PCR).

Cell transfection

The full-length ¢cDNA of human TRPC1 was
inserted into the Not | and Apa | sites of ex-
pression vector pcDNA3.0(+) (Invitrogen) with
the cytomegalovirus promoter (pcDNA-TRPC1).
Control and BCYRN1-specific siRNAs were syn-
thesized by Shanghai GenePharma Co., Ltd
(Shanghai, China). ASMCs were isolated and
cultured for 24 hours and then transiently
transfected with pcDNA-TRPC1 or siRNA spe-
cific for BCYRN1 or the control for 10 to 12
hours with RNAiMax Lipofectamine (Invitrogen),
according to the manufacturer’s instructions.

Airway resistance measurement

Airway reactivity to methacholine was assessed
to calculate the inspiratory and expiratory resis-
tances of the respiratory system as described
in a previous study [17]. Briefly, rats were intra-
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tein level of TRPC1 were both
higher in ASMCs from sensi-
tized rats than that from nor-
mal rats.
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Figure 1. The expression of BCYRN1 and TRPC1 in ASMCs of rats in asthma
group and control group. A. The mRNA level of BCYRN1 in ASMCs of rats in
asthma group and control group. B. The protein level of TRPC1 in ASMCs of
rats in asthma group and control group. Data are expressed as mean * SD

for each group. **VS control group, P<0.01.

venously injected with methacholine (dissolved
in 0.9% sodium chloride) at an initial dose of
0.0625 mg/kg. To obtain a response curve of
lung resistance, the dose was increased 2-fold
with each injection up to 1 mg/kg. The spacing
intervals of injections were 5 min. Prior to the
next methacholine injection, fifty microliter of
methacholine was administered over 3-4 sec
according to the return of resistance curves to
the pre-methacholine level. Following the me-
thacholine administration, response was mea-
sured immediately as the peak increase above
the baseline.

Statistical analysis

Data are expressed as the mean + standard
deviation and the differences between groups
were analyzed using analysis of variance or
non-paired Student’s t-test if the continuous
variables were not normally distributed. All sta-
tistical analyses were performed using SPSS
17.0 (SPSS, Inc., Chicago, IL, USA). P<0.05 was
considered to indicate a statistically significant
difference.

Results

The expression of BCYRN1 and TRPC1 in
ASMCs from sensitized rats

To investigate the role of BCYRN1 and TRPC1 in
asthma, we detected the expression of BCYRN1
and TRPC1 in ASMCs from sensitized rats and
control. Chronic asthmatic model in rats was
established as described in method. As shown
in Figure 1, the mRNA level of BCYRN1 and pro-
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The effects of BCYRN1 over-
expression on the ASMCs
viability/proliferation and
migration

To detect the effect of BCY-
RN1 on the viability/prolifera-
tion and migration of ASMCs,
ASMCs were separated from
rats and were transfected
with Ad-BCYRN1 to overex-
press BCYRNL. It has been
shown that Ad-BCYRNL1 signif-
icantly up-regulated the ex-
pression of BCYRN1 in ASMCs (Figure 2A).
Then WST-1 assay and Roche RTCA DP assay
were performed to examine the ASMCs viability
and proliferation. As shown in Figure 2B and
2C, BCYRN1 overexpression highly enhanced
the viability and proliferation of ASMCs over the
transfection time. In addition, we also exam-
ined the effect of BCYRN1 on ASMCs migration
withTranswellsystem.TheresultshowedthatBC-
YRN1 overexpression greatly increased the
migration ability of ASMCs. These data indicat-
ed that BCYRN1 might be involved in the viabil-
ity/proliferation and migration of ASMCs.

The expression of BCYRN1 and TRPC1 in
PDGF-BB-induced ASMCs

To further verify the dysregulation of BCYRN1
and TRPC1 in ASMCs, platelet-derived growth
factor (PDGF)-BB was used to induce the prolif-
eration and migration of ASMCs. It has been
shown that the mRNA level of BCYRN1 was up-
regulated in PDGF-BB treated ASMCs (Figure
3A). The protein level of TRPC1 was also en-
hanced in PDGF-BB treated ASMCs (Figure 3B).
These data confirmed the important roles of
BCYRN1 and TRPC1 in ASMCs.

The effect of BCYRN1 knockdown and TRPC1
overexpression on PDGF-BB-induced ASMCs
proliferation and migration

Next, we examined the effect of BCYRN1 knock-
down and TRPC1 overexpression on PDGF-BB-
induced ASMCs proliferation and migration.
The expression of BCYRN1 was significantly
reduced by si-BCYRN1, as shown in Figure 4A.
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Figure 2. Effects of BCYRN1 overexpression on the viability/proliferation and migration of ASMCs separated from
rats. A. The effect of Ad-BCYRN1 on the expression of BCYRN1 in ASMCs. B. The effect of Ad-BCYRN1 on ASMCs
viability to that of HC by WST-1 assay. C. The effect of Ad-BCYRN1 on ASMCs proliferation with that of HC by Roche
RTCA DP assay. D. The effects of Ad-BCYRN1 on ASMCs migration. Ad-GFP: adenovirus vector as the control; Ad-
BCYRN1: adenovirus vector overexpressing BCYRN1. Data are expressed as mean + SD for each group. **VS Ad-

GFP group, P<0.01.

Then ASMCs were divided into six groups: con-
trol group, PDGF-BB group, PDGF-BB + si-con-
trol group, PDGF-BB + si-BCYRN1 group, PDGF-
BB + si-BCYRN1 + pcDNA group, PDGF-BB +
si-BCYRN1 + pcDNA-TRPC1 group. PDGF-BB
indeed increased the viability/proliferation and
migration of ASMCs. We also found that si-
BCYRN1 attenuated the effect of PDGF-BB
on the viability/proliferation and migration of
ASMCs. Moreover, TRPC1 overexpression re-
versed the function of si-BCYRN1 in decreasing
the viability/proliferation and migration of AS-
MCs (Figure 4B-D). These data indicated that
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BCYRN1 and TRPC1 played critical roles in
PDGF-BB-induced ASMCs viability/proliferation
and migration.

The effect of BCYRN1 on the expression of
TRPC1 in ASMCs

LncRNAs have been reported to regulate the
activity of proteins through binding to the pro-
tein. To investigate whether BCYRN1 functions
through this mechanism, we performed an RNA
pull-down assay to identify the binding between
TRPC1 and BCYRNL1. The result showed that
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Figure 3. The expression of BCYRN1 and TRPC1 in PDGF-BB-induced ASMCs.
PDGF-BB was used to induce ASMCs proliferation and migration. A. The mRNA
level of BCYRN1 in PDGF-BB-induced ASMCs and control ASMCs. B. The pro-
tein level of TRPC1 in PDGF-BB-induced ASMCs and control ASMCs. Data are
expressed as mean + SD for each group. **VS control group, P<0.01.

protein TRPC1 but not TRPC6E was specifically
associated with BCYRN1 (Figure 5A). To further
validate the association between BCYRN1 and
TRPC1, we next performed an RIP assay with
an antibody against TRPC1 on ASMCs cellular
extracts. Consistently, we observed a signifi-
cantly higher enrichment level of BCYRNZ1 with
the TRPC1 antibody compared with the non-
specific 1gG control antibody (Figure 5B). In
addition, the protein level of TRPC1 could be
up-regulated or down-regulated by pcDNA-
BCYRN1 or si-BCYRN1 (Figure 5C). But the
MRNA level of TRPC1 has no change (data not
shown). Cycloheximide (CHX) was known to
block protein synthesis in vivo and in vitro.
MG132 was used to inhibit the proteasome-
mediated protein degradation. Here, we found
that the protein level of TRPC1 was reduced in
ASMCs treated with CHX and increased by
MG132 (Figure 5D). In addition, BCYRN1 over-
expression remarkably increased the protein
level of TRPC1 in the presence of translational
inhibitor CHX. And it has no effect on the
expression of TRPC1 in the presence of MG132
(Figure 5E). These data indicated that BCYRN1
could up-regulate the protein level of TRPC1
through increasing the stability of TRPC1.

The effect of BCYRN1 knockdown on the air-
way resistance in sensitized rats

To investigate the effect of BCYRN1 knockdown
on the airway resistance in sensitized rats, rats
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were divided into four groups:
control (group 1), asthma +
Ad-GFP(group2),asthma +Ad-
SM22a-siBCYRN1 (group 3),
control + Ad-SM22x-siBCY-
RN1 (group 4). Ad-SM22c-
siBCYRN1 was specifically ex-
pressed in ASMCs and sent
to lung through nasal spray.

»
&0 ,QQ Inspiratory resistance and ex-
&g‘ piratory resistance were both
increased in sensitized rats

Q

compared to the control. In
addition, BCYRN1 knockdown
reduced the inspiratory re-
sistance and expiratory resis-
tance in sensitized rats
(Figure 6A and 6B). Through
separating the ASMCs from
these rats, qRT-PCR reveal-
ed that Ad-SM22a-siBCYRN1
significantly decreased the
expression of BCYRN1 (Figure
6C). The results of western blot indicated that
the protein level of TRPC1 was decreased by
Ad-SM22a-siBCYRN1 (Figure 6D).

Discussion

To date, considerable evidence have showed
that ASMCs played critical roles in the
development and pathology of asthma [18].
One of the significant characteristics of asthma
is known to be the airway remodeling, which
contributes to structural changes, including
increase in basal membrane thickness, bron-
chial fibrosis, smooth muscle hyperplasia and
hypertrophy and so on [19]. In particular, an
increase of ASM mass resulting from prolifera-
tion and hypertrophy of ASMCs plays an impor-
tant role in the pathophysiology of airway
remodeling in asthma. It has been shown that
increased ASM mass is associated with severe
asthma and likely contributes to enhanced air-
way contractility and a narrowed lumen [20].
ASM is also identified as a source of extracel-
lular matrix proteins and as a producer of pro-
and anti-inflammatory mediators that affect
cell proliferation, migration, and apoptosis [21].
Abnormal proliferation and migration of ASMCs
in the airway cause airway wall thickening,
which is involved in the development of airway
remodeling in asthma. Therefore, studying the
molecular mechanism of ASMC proliferation is
a necessary in asthma research.
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Figure 4. The effect of BCYRN1 knockdown and TRPC1 overexpressing on PDGF-BB-induced ASMCs proliferation
and migration. (A) The effect of si-BCYRN1 on the expression of BCYRN1 in ASMCs. (B-D) ASMCs were divided into
six groups: control group, PDGF-BB group, PDGF-BB + si-control group, PDGF-BB + si-BCYRN1 group, PDGF-BB +
si-BCYRN1 + pcDNA group, PDGF-BB + si-BCYRNZ1 + pcDNA-TRPC1 group. The ASMCs viability, proliferation and mi-
gration of these group were showed in (B-D), respectively. Data are expressed as mean + SD for each group. **VS
control group, P<0.01; ##VS PDGF-BB + si-control, P<0.01; & VS PDGF-BB + si-BCYRN1 + pcDNA, P<0.01.

Some studies have reported that the concen- in ASM participates in many cellular processes,
tration of free cytoplasmic calcium ([Ca2+]cyt) such as proliferation, contraction, gene tran-
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Figure 5. The effect of BCYRN1 on the expression of TRPC1 in ASMCs. A. DNA binding analysis between BCYRN1
and TRPC1 or TRPC6 by RNA pull-down assays in ASMCs. “Input”: chromosome. B. DNA binding analysis about
TRPC1 and BCYRNZ1 promoter by RIP assay in ASMCs. “IgG”: with anti-IgG as negative control; “anti-TRPC1": with
anti-TRPC1; “Input”: chromosome. C. The regulation of BCYRN1 on the protein level of TRPC1 in ASMCs. D. The
effect of cycloheximide (CHX) and MG132 on the protein level of TRPC1 in ASMCs. E. The effect of BCYRN1 overex-
pression on the protein level of TRPC1 in ASMCs treat with CHX or MG132.
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Figure 6. The effect of BCYRN1 knockdown on the airway resistance in sensitized rats. Rats were divided into four
groups: Control (group 1), Asthma + Ad-GFP (group 2), Asthma + Ad-SM22a-siBCYRN1 (group 3), Control + Ad-
SM22a-siBCYRN1 (group 4). Ad-SM22a-siBCYRN1 was specifically expressed in ASMCs and sent to lung through
nasal spray. A. The inspiratory resistance of rats in these groups. B. The expiratory resistance of rats in these groups.
C. The mRAN level of BCYRN1 in rats of these groups. D. The protein level of TRPC1 in rats of these groups. Data are
expressed as mean + SD for each group. **VS group 1, P<0.01; ##VS group 2, P<0.01.
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scription and secretion of signaling mediators
[22]. Canonical transient receptor potential
(TRPC) channels are originally identified in
Drosophila and composed of proteins that are
highly related to photoreceptor signal transduc-
tion pathway. Expression of TRPC genes in
mammalian cells causes the formation of Ca?*-
permeable channels that are activated by SR
Ca?* depletion [23]. Among the seven homo-
logous TRPC proteins (TRPC1-7), TRPC1 was
found to be important for contraction and pro-
liferation of vascular SMC. Using TRPC1 siRNA
have demonstrated unequivocally that inhibi-
tion of TRPC1 expression or function selectively
blocks store-operated Ca?* entry in pulmonary
arterial smooth muscle cells [24]. Golovina et
al. suggested that TRPC1 may be involved in
the proliferation of ASMC [25]. TRPC1 is also
increased in the hyperplasia that follows arte-
rial injury [26]. In this study, we found the higher
level of TRPC1 in rats model of asthma and
PDGF-BB treated ASMCs, which suggested the
important role of TRPC1 in ASMCs.

To further investigate the molecular mecha
nism involving in the TRPC1-midiated proli-
feration, we detected the expression of one
IncRNA, named BCYRN1. LncRNAs are longer
than 200 nt and participate in diverse biologi-
cal processes, such as proliferation, differenti-
ation, and development through various modes
of action [27, 28]. In ASMCs, there are currently
only a few studies examining the roles of
IncRNAs. For example, Perry et al. recently
reported that PVT1 regulated the TGF-B-
induced proliferative response in ASMCs from
severe asthmatics [29]. Another INcRNA GAS5
has been demonstrated to be correlated with
the corticosteroid insensitivity observed in pri-
mary human ASM cells from severe asthmatics
[30]. In 2014, Perry et al. adopted a transcrip-
tomic approach to investigate the differential
expression of miRNAs and IncRNAs in primary
ASM cells, and found the dysregulation of
BCYRN1 acting as miRNA ‘sponges’ for 4
miRNAs [16]. Here, we found the up-regulation
of BCYRN1 in rats model of asthma and PDGF-
BB treated ASMCs. In addition, BCYRN1 overex-
pression resulted in the proliferation and
migration of ASMCs separated from rats model
of asthma. Through RNA pull-down assay and
RIP assay, we found that BCYRN1 could
up-regulate the protein level of TRPC1 through
increasing the stability of TRPC1. Moreover,
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TRPC1 involved in the pro-proliferative and pro-
migratory function of BCYRN1 in ASMCs.

In summary, these findings suggest that
BCYRN1 may promote the proliferation and
migration of ASMC in asthma remodeling. This
pro-proliferative effect of BCYRN1 was proba-
bly mediated partially by up-regulation of
TRPC1 channel. Although clinical applications
require further investigation, this study has pro-
vided the scientific experimental basis for the
important role of BCYRN1 in abnormal prolif-
eration and migration of ASMCs in the asthma.
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