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Background: Asthma belongs to chronic inflammatory respiratory diseases characterized by
airway inflammation and remodeling. Circular RNAs (circRNAs) are promising therapeutic
targets for various diseases, including asthma. In this work, we aim to investigate the role of
circular RNA Erb-B2 receptor tyrosine kinase 2 (circERBB2) during progression of asthma.
Methods: Human airway smooth muscle cells (ASMCs) were treated with platelet-derived
growth factor BB (PDGF-BB) to mimic cell remodeling. The expression of circERBB2,
microRNA-98-5p (miR-98-5p), and insulin-like growth factor 1 receptor (IGFIR) was mea-
sured by qRT-PCR. Cell proliferation, migration and apoptosis were determined by cell
counting-8 (CCK-8), transwell, and flow cytometry. Protein levels of PCNA, MMP-9, IGF1R
were evaluated using Western blotting. The levels of tumor necrosis factor-o (TNF-a),
interleukin-1f (IL-1P), and IL-6 were detected by enzyme-linked immunosorbent assay
(ELISA). Luciferase reporter gene experiment was adopted to evaluate the targeting relation-
ship between miR-98-5p with circERBB2 and IGFIR. Interaction between RNAs was
determined by RNA pulldown and RIP assay.

Results: The depletion of circERBB2 attenuated the proliferation, migration, and levels of
inflammatory factors induced by PDGF-BB and cell apoptosis. CircERBB2 was identified to
directly interact with miR-98-5p, and overexpression of miR-98-5p abolished the function of
circERBB2 on PDGF-BB-stimulated ASMCs. /GFIR was identified as a target of miR-98-5p,
and knockdown of I/GFIR relieved the PDGF-BB-induced ASMCs proliferation and
migration.

Conclusion: Our work disclosed that knockdown of circERBB2 suppressed PDGF-BB-
caused proliferation, migration and inflammatory response of ASMCs, through regulating
miR-98-5p/IGF1R signaling, presented circERBB2 as a promising therapeutic target for
asthma.
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Introduction

Asthma belongs to chronic inflammatory respiratory diseases, which frequently
occurs in children.' The increased incidence of asthma has become a severe
public health issue.” Asthma is commonly featured by airway inflammation, remo-
deling and hyperresponsiveness of the airway.*> Airway inflammation is the most
important pathological process during asthma, which is caused by infiltration of
several cell types including neutrophils, mast cells, eosinophils and Th2 cells, and

accompanied with elevated secretion of inflammatory factors, such as tumor
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necrosis factor-a (TNF-a), interleukin-6 (IL-6) and IL-
1B.%” Anti-inflammatory medicines and bronchodilators
are commonly used for managing inflammation and hyper-
responsiveness of the airway,” whereas airway remodeling
remains a challenge for asthma treatment. Platelet-derived
growth factor BB (PDGF-BB), significantly upregulated in
asthmatic tissues, has been widely reported to be able to
induce ASMC proliferation and migration and exacerbate
the airway remodeling.® '® Understanding the mechanisms
involved in airway damage, especially the airway inflam-
mation and remodeling, is therefore important for disco-
vering effective therapeutic approaches for asthma.
Insulin-like growth factor 1 receptor (IGF1R) is
a tyrosine kinase that is widely expressed in cells and
plays a central role in the IGF signaling transduction,
which is closely associated with survival, proliferation,
differentiation, and metastasis of cells."' More and more
research has implied the participation of IGF signaling in
abnormal airway functions. For example, it was indicated
that IGF1 and IGFBP3 were involved in airway inflamma-

response. 12,13

tion and remodeling during allergic
Upregulated level of IGFIR was spotted in bronchoalveo-
lar lavage cells of patients with asthma.'* A recent study
revealed that IGFIR deficient mice exhibited reduced
allergic airway inflammation.'”> Therefore, targeting
IGF1R may be a novel and effective approach for asthma
therapy.

Circular RNAs (circRNAs) are noncoding RNAs that
are characterized by covalently closed RNA structure.'® In
recent years, mounting evidence has been revealing the
important role of circRNAs during various pathological
processes, especially in cancers.!” Yet, the functions of
circRNA during asthma progression are largely unknown.
Erb-B2 receptor tyrosine kinase 2 (ERBB2, also known as
HER?) is one of the most studied oncogenes, being con-
sidered a breast cancer biomarker located on chromosome
17q12. ERBB2 serves as a tyrosine kinase receptor.'®!?
CircERBB2 is a circRNA derived from ERBB2 gene
locus, which is implicated as a tumor activator in several
cancers.”’ Huang and colleagues firstly identified that
circERBB?2 is located in the nucleus to facilitate the func-
tion of RNA polymerase, leading to activated proliferation
and progression of gastric cancer cells.” Further study
even proposed circERBB2 as a prognostic biomarker for
gastric cancer.®’ It is well recognized that circRNAs
usually directly interact with microRNAs (miRNAs) and
proteins to regulate gene expression.'” MiRNAs are short

sequenced noncoding RNAs that bind with the 3'UTR

regions of targeted mRNAs to suppress transcription or
accelerate RNA degradation.”? Gao et al indicated that
circERBB2 acted as a sponge of miR-7-5p to release the
expression of downstream target FOXMI1, which facili-
tated the development of lung cancer.”®> MiR-98-5p was
proposed as a potential diagnostic biomarker for bronchial
asthma in children, and affected the level of IL-13 in
serum.>* However, its detailed functions in asthma still
need profound studies. Meanwhile, the interaction between
circERBB2 and miR-98-5p has
previously.

not been reported

In this study, we aimed to discuss the role of
circERBB2 during airway inflammation in asthma, defin-
ing the possible regulatory mechanisms that involve the
miR-98-5p and IGF1R, provided promising targets and
diagnostic biomarkers for asthma.

Materials and Methods

Biopsy Sample Collection

The samples of patients with asthma (n=45) who had
undergone fiberoptic bronchoscopy were obtained during
a bronchial biopsy, and samples from the healthy volun-
teers (n=45) with no disease.>> >’ The experiments were
performed following the guidance of Qingdao Municipal
Hospital and in accordance with the Declaration of
Helsinki. All patients have signed the informed consents.
The studies involving human participants were reviewed
and ethically approved by Qingdao Municipal Hospital
(Approval No. 2021081103).

Cell Culture and Treatment

Human ASMCs were purchased from Sciencell (USA) and
cultured in high glucose-DMEM (Invitrogen, USA) sup-
plemented with 10% fetal bovine serum (FBS, Gibco), 100
pg/mL streptomycin and 100 U/mL penicillin (Sigma,
USA) in a humidified 37°C incubator filled with 5%
CO,. The platelet-derived growth factor BB (PDGF-BB)
was reported to be capable of stimulating the airway
inflammation and remodeling. To establish the cell model
of asthma, ASMCs were deprived of FBS for 24 hours,
followed by administration of PDGF-BB at a final con-
centration of 25 ng/mL.

Cell Transfection

Small hairpin RNAs targeting circERBB2 (shcircERBB2-1
and shcircERBB2-2) and /GFIR (shIGF1R-1 and shIGF1R-
1), overexpressing plasmids inserted with circERBB2 (pciR-
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circERBB2) and IGFIR (pcDNA-IGF1R) were full-length
synthesized and obtained (GenScript, China). MiR-98-5p
mimics and inhibitors were purchased from RiboBio
(China). For cell transfection, oligonucleotides (1 pg) were
mixed with Lipofectamine 2000 (Invitrogen) in line with
manufacturer’s instruction.

Quantitative Real-Time PCR

Total RNA of the samples and cells were extracted by
using Trizol reagent (Thermo, USA), transcribed to
cDNAs by using PrimeScript RT reagent kit (Takara,
Japan), and then quantified by using SYBR Green Master
kit (Applied Biosystems, USA). The relative levels of
IGFIR, circERBB2, and miR-98-5p were normalized to
GAPDH and U6 snRNA using a 2 *“' method. The
primers were as following:

IGF IR, sense, 5-TCGACATCCGCAACGACTATC3',
and antisense, 5'- CCAGGGCGTAGTTGTAGAAGAG-3';

circERBB2, sense, 5'-GCCCTGGTCACCTACAACA
C-3', and antisense, 5'-TGGATATCAGGGACAGGCAG
T-3";

miR-98-5p, sense, 5'-CACCGCA GAAGCGGCACTT
TATAAGCGAACT-3', and antisense, 5'-TTATAAAGTGC
CGC TTCTGCTTATAAGTTCGC-3;

GAPDH, sense, 5'-GGGCTCATCTGAAGGGTGGTG
CTA-3’, and antisense, 5'-GTGGGGGAGACAGAAGGG
AACAGA-3;

U6, sense, 5'-CTCGCTTCGGCAGCACATA-3', and
antisense, 5'-AACGCTTCACGAATTTGCGT-3'".

Western Blotting Assay

ASMCs were homogenized using RIPA lysis buffer
(Thermo) to obtain total proteins. The proteins were then
quantified and separated on 10% SDS-PAGE gel, shifted to
polyvinylidene difluoride (PVDF) membranes (Millipore,
USA), blocked in 5% skim milk, hatched in specific primary
antibodies including IGF1R (1:2000, Santa Cruz, USA),
MMP-9 (1:1000, Santa Cruz), MMP-9 (1:1000, Santa
Cruz, USA), Bax (1:1000, Abcam, USA), Bcl-2 (1:1000,
Abcam, USA), cleaved caspase-3 (1:1000, Abcam, USA),
and GAPDH (1:1000, Proteintech, China) at 4°C overnight.
Next day, the membranes were visualized after incubation
with HRP-conjugated secondary antibodies (Proteintech,
China) and ECL solution (Millipore).

Cell Viability, Migration and Apoptosis
Cell viability was detected by using cell countin-8 kit (CCK-
8, Beyotime, China). In short, cells were seeded in 96-well

plates with 5,000 cells per well. At the indicated time points,
CCK-8 solution (10 pL) was added into each well and
incubated for extra 2 hours. Then, the absorbance values at
450 nm were detected by a spectrophotometer (BD
Biosciences, USA). For cell migration, cells were suspended
in FBS-free medium, and seeded in the upper chambers of
Transwell plates (Corning, USA), while the lower chambers
were filled with a complete medium. The upper chambers
were collected after incubation for 48 hours, washed in PBS,
fixed in methanol, and dyed with 1% crystal violet. The
migrated cells were then counted and calculated. Cell apop-
tosis was measured by using a FITC-Annexin V/PI detection
kit following manufacturer’s protocol.

Enzyme-Linked Immuno Sorbent Assay

(ELISA)

The release of inflammatory factors, IL-1f3, TNF-a, IL-6, and
IL-13 by ASMCs were determined by commercial ELISA kits
(Beyotime) in accordance with manufacturer’s instruction.

Luciferase Reporter Assay

The potential binding sites of miR-98-5p on circERBB2 and
the 3'-UTR of FGF1 were predicted on ENCORI website.
The wild type (WT) and mutated (MUT) sequences of
circERBB2 and the 3'-UTR of FGF1 were inserted into
pGL3-control plasmids, which were full-length synthesized
and obtained (GenScript, China). Cells were transfected
with the constructed vectors and miR-98-5p mimics, along
with the pRL-TK as internal control. The luciferase activity
was determined after 48-hour incubation with a dual lucifer-
ase reporter assay system (Promega).

RNA Pulldown

For miR-98-5p pulldown circRNAs, the biotin-labelled
wild sequence (WT) and mutated sequence (MUT) were
purchased from RiboBio and linked with magnetic beads
(Invitrogen). Cells were lysed, sonicated, and centrifuged
to collect the supernatant. The lysates were then incubated
with the labelled beads for 6 hours at 4°C, then washed
with PBS, and quantified by qRT-PCR.

RNA Immunoprecipitation

Magna RIP RNA-binding protein immunoprecipitation kit
(Millipore) was used for RIP assay in accordance with
manufacturer’s instruction. In short, cells lysates were
obtained by using lysis buffer and sonication, then incu-
bated with Ago2 antibody or IgG antibody-conjugated
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beads for 3 hours at room temperature. The precipitation
was washed and eluted, the enriched circERBB2 and miR-
98-5p were analyzed by qRT-PCR assay.

Statistical Analysis
Data were expressed as mean = SD and analyzed by using
SPSS 20.0 software. Comparison between two or multiple
groups was determined by student’s ¢ test or one-way
ANOVA analysis, respectively. p < 0.05 was considered
as statistically significant.

Results

The Expression of circERBB2 Was
Upregulated in the Biopsy Samples of
Patients with Asthma and PDGF-BB-
Stimulated ASMCs

We first determined whether circERBB2 expression was
associated with asthma. Analysis of clinical biopsy
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samples indicated that expression of circERBB2 was nota-
bly higher in biopsy samples collected from asthma
compared with that of healthy donors
(Figure 1A). In addition, the PDGF-BB-stimulated
ASMCs expressed elevated levels of circERBB2 and
IGFIR, whereas decreased level of miR-98-5p, in compar-

patients,

ison with the unstimulated group (Figure 1B-D).

CircERBB2 Knockdown Suppressed
PDGF-BB-Stimulated Proliferation and

Migration of ASMCs

To clarify the specific role of circERBB2 in ASMCs, we
circERBB2 knockdown
Transfection of two shRNA sequences against circERBB2

performed experiments.
could both effectively downregulate the expression of
circERBB2 (Figure 2A). Here, we chose shcircERBB2-2
for the following experiments. As shown in Figure 2B and
D, knockdown of circERBB2 notably suppressed PDGF-BB
-stimulated proliferation and migration of ASMCs. Results
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Figure | The expression of circERBB2 was upregulated in the biopsy samples of patients with asthma and PDGF-BB-stimulated ASMCs. (A) QRT-PCR quantification of
circERBB2 level in biopsy samples collected from patients with asthma (n=45) and healthy donors (n=45). (B-D) ASMCs were stimulated with PDGF-BB (25 ng/mL) for 24
hours, the levels of circERBB2, IGFIR, and miR-98-5p were detected by qRT-PCR assay. *p < 0.05, **p < 0.01.
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Figure 2 CircERBB2 knockdown suppressed PDGF-BB -stimulated proliferation and migration of ASMCs. (A) Expression of circERBB2 in ASMCs transfected with
shcircERBB2-1, shcircERBB2-2, or negative control (shNC) were detected by qRT-PCR experiment. (B, C) ASMCs were treated with PDGF-BB and depleted of circERBB2.
Cell proliferation was detected by CCK-8 assay. (D) Cell migration was detected by Transwell assay. (E) The expression of PCNA and MMP-9 were measured by Western

blotting. (F) Apoptosis of ASMCs was measured by flow cytometry. (G) The expression

of Bax, cleaved caspase-3, and Bcl-2 was measured by Western blot analysis. (H, K)

The secreted levels of IL-1p, IL-6, TNF-a, and IL-13 were determined by ELISA assay. Shcirc-1, shcircERBB2-1; shcirc-2, shcircERBB2-2; shNC, negative control. **p < 0.01.

from Western blotting further showed decreased levels of
PCNA and MMP-9, the corresponding makers of prolifera-
tion and migration, after knockdown of circERBB2, compar-
ing with ASMCs-stimulated by PDGF-BB (Figure 2E).
CircERBB2 depletion also accelerated the apoptosis of
ASMCs under PDGF-BB-stimulation (Figure 2F and G).
Moreover, PDGF-BB stimulation elevated levels of IL-1§,

IL-6, TNF-a, and IL-13 and circERBB2 knockdown notably
reversed this effect (Figure 2H-K).

CircERBB2 Directly Interacted with
miR-98-5p

As mentioned above, we observed oppositely expressed
circERBB2 and miR-98-5p in ASMCs after PDGF-BB
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treatment. Hence, we wonder if circERBB2 functions
through regulating miR-98-5p. According to the predicted
results from the online website ENCORI, there existed poten-
tial binding sites between circERBB2 and miR-98-5p
(Figure 3A). We constructed circERBB? reporter gene vec-
tors with wild type (WT) or mutated binding sequences
(MUT) of miR-98-5p, and further conducted the luciferase
reporter gene assay via co-transfection of the vectors and
miR-98-5p mimics. Transfection with miR-98-5p mimics and
inhibitors effectively altered the level of miR-98-5p
(Figure 3B). As shown in Figure 3C, miR-98-5p remarkably
suppressed the luciferase activity of WT rather than the
MUT, manifesting the potential interaction between wild-
type circERBB2 and miR-98-5p. We further performed
RNA pulldown and RIP assay, and the enriched levels of
circERBB2 and miR-98-5p revealed that circERBB2 could
directly interact with miR-98-5p (Figure 3D and E).
the knockdown of circERBB2 led to
a significantly decreased level of miR-98-5p (Figure 3F).

Moreover,

Meanwhile, the miR-98-5p expression was negatively corre-
lated with circERBB2 in biopsy samples of patients with
asthma (Figure 3G).

MiR-98-5p Mediated the Regulation of
circERBB2 to PDGF-BB-Stimulated
Proliferation and Migration of ASMCs

Subsequently, we determined the role of miR-98-5p in

demonstrated that miR-98-5p significantly suppressed
ASMC:s proliferation (Figure 4A). Next, we conducted trans-
fection of miR-98-5p inhibitors, negative control, sh-
circERBB2, or miR-98-5p inhibitors + shcircERBB2, and
performed CCK-8, Transwell and flow cytometry. Results
suggested that even though circERBB2 depletion could sup-
press the proliferation and migration of ASMCs and promoted
cell apoptosis under PDGF-BB treatment, miR-98-5p inhibi-

tors could effectively abolish these effects (Figure 4B-E).

MiR-98-5p Targeted IGFIR to Suppress
the Response of ASMCs to PDGF-BB-

Stimulation

We next tried to clarify the relationship between miR-98-5p
and /GFIR. The potential binding of miR-98-5p on 3'UTR
region of IGFIR was predicted by ENCORI online tool
(Figure 5A). And results from luciferase reporter gene
assay revealed that miR-98-5p could bind to the wild-type
3'UTR of IGFIR rather than the mutated one (Figure 5B).
The administration of miR-98-5p mimics notably suppressed
the expression of IGFIR (Figure 5C). To evaluate the func-
tional role of IGFIR in proliferation and migration of
ASMCs, we performed depletion of /GFIR and subsequent
CCK-8 and Transwell experiments. Depletion of IGFIR led
to the downregulation of IGFIR (Figure 5D) and impeded
proliferation of ASMCs (Figure 5E), as well as abolishing the
stimulatory effect of PDGF-BB on proliferation and migra-

circERBB2-regulated behaviors of ASMCs. We first tion of ASMCs (Figure 5F-G). Moreover, results from
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Figure 3 CircERBB2 directly interacted with miR-98-5p. (A) Predicted binding sites of miR-98-5p on circERBB2. (B) QRT-PCR assay to detect the transfection efficacy of
miR-98-5p mimics in BC cells. (C) Luciferase activity of circERBB2-WT and circERBB2-MUT after transfection with miR-98-5p mimics or NC. (D, E) RNA pulldown (D) and
RIP experiment (E) to evaluate the interaction between miR-98-5p and circERBB2. (F) QRT-PCR assay to measure the level of miR-98-5p in ASMCs after circERBB2
depletion. (G) QRT-PCR quantification of circERBB2 and miR-98-5p levels in biopsy samples collected from patients with asthma (n=45). **p < 0.01.
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Figure 4 MiR-98-5p suppressed the PDGF-BB-stimulated proliferation and migration of ASMCs. (A) Viability of ASMCs after transfection with miR-98-5p mimics was
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expression of Bax, cleaved caspase-3, and Bcl-2 was measured by Western blot analysis. **p < 0.01.

Western blotting demonstrated that circERBB2 depletion
downregulated the expression of IGF1R, and inhibition of
miR-98-5p relived this effect (Figure SH). Subsequently, we
demonstrated that /GFIR overexpression abolished the
effects of miR-98-5p on PDGF-BB-stimulated ASMCs,
manifested by recovered cell proliferation (Figure 6A),
migration (Figure 6B) and apoptosis (Figure 6C and D).

CircERBB2/miR-98-5p/IGFIR Axis
Regulated the Proliferation, Migration and
Apoptosis of ASMCs

The above results have determined the interaction between
miR-98-5p with circERBB2 and 3'UTR of /IGFIR, and we
next evaluated the existence of circERBB2/miR-98-5p/
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Figure 5 MiR-98-5p interacted with 3'UTR of IGFIR and IGFIR regulated PDGF-BB-stimulated proliferation and migration of ASMCs. (A) Predicted binding site of miR-98-
5p on 3'UTR of IGFIR. (B) Luciferase activity of IGFIR-WT and IGFIR-MUT after transfection with miR-98-5p mimics or NC. (C) QRT-PCR assay to measure the level of
IGFIR in ASMCs after miR-98-5p transfection. (D) QRT-PCR assay to measure the level of IGFIR after transfection with shIGFIR-I, shIGFIR-2 or shNC. (E, F) CCK-8
assay to determine cell viability. (G) Transwell assay to detect cell migration. The histogram showed the portion of migrated cells. (H) Western blotting assay to detect the

expression of IGFIR. *p < 0.01.

IGFIR regulatory axis in ASMCs. We transfected
circERBB2 overexpressing vectors (circERBB2 OE),
circERBB2 OE + miR-98-5p, or circERBB2 OE + miR-
98-5p + IGF1R OE in ASMCs, and then performed CCK-
8, Transwell and flow cytometry. The results suggested
that miR-98-5p significantly inhibited cell proliferation
(Figure 7A), migration (Figure 7B) and upregulated apop-
tosis-induced by circERBB2 (Figure 7C and D), while the
overexpression of IGFIR reversed these effects.

Discussion

As a chronic inflammatory respiratory disease, asthma has
become a severe public problem that threatens the normal
lives of human beings.>* Airway inflammation and remo-
deling are the most important processes in asthma, during
which the abnormal proliferation and migration of ASMCs
play critical roles.***?° An increasing number of evi-
dences have disclosed that various growth factors such as
the platelet-derived growth factor (PDGF), fibroblast
growth factor (FGF), transforming growth factor (TGF),
and epidermal growth factor (EGF), are closely associated
with airway remodeling and the severity of asthma.*°
PDGF-BB is a member of the PDGF family and is
reported to drive the switch of ASMCs to a highly pro-
liferative and migratory phenotype,*' hence was applied in
cell model to mimic ASMCs remodeling. In this work, we

found elevated level of circERBB2 in patients with
asthma, as well as in ASMCs after PDGF-BB treatment.
These data preliminarily indicated the promoting role of
circERBB2 and IGFIR in pathogenesis of asthma. As
a newly defined circular RNA, circERBB2 was only
reported as a cancer-related biomarker,”° yet its role during
asthma was never defined. A recent next-generation
sequencing  study
circRNAs via
Circ_0005519 may be a potential biomarker for asthma
and induce abnormal levels of IL-6 and IL-13 in CD4"
T cells through regulating let-7a-5p.** Targeting circRNAs

revealed aberrantly expressed

1.32

using a murine asthma mode

may become a novel therapeutic approach for asthma
therapy. Importantly, the correlation of circERBB2 with
asthma has not been reported previously. We disclosed that
knockdown of circERBB2 suppressed the PDGF-BB-
stimulated proliferation and migration of ASMCs under
PDGF-BB treatment, along with elevated cell apoptosis
and impaired secretion of inflammatory factors. These
results demonstrate that circERBB2 play a critical role
during PDGF-BB-stimulated proliferation and migration
of ASMCs.

MiRNAs belong to non-coding RNAs with a short
length of around 20 nucleotides and disturb gene expres-
sion by targeting the 3'UTR regions of mRNAs, conse-
quently leading to mRNA degradation or inhibited
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Figure 6 IGFIR mediated miR-98-5p-suppressed proliferation and migration of ASMCs. ASMCs were treated with PDGF-BB, and transfected with miR-98-5p, IGFIR
overexpressing vector (IGFIR OE) or negative controls. Then the proliferation (A), migration (B), and apoptosis (C) of ASMCs were determined by CCK-8, Transwell, and
flow cytometry assay, respectively. (D) The expression of Bax, cleaved caspase-3, and Bcl-2 was measured by Western blot analysis. **p < 0.01.

translation.”> Substantial studies have indicated the invol-
vement of miRNAs in various critical biological processes
including proliferation,

migration and inflammatory

responses, and in multifactorial diseases, including

asthma.** MiR-98-5p was reported to participate in the
progression of several diseases. For example, miR-98-5p
targeted Gab2 to regulate proliferation and migration of
breast cancer cells.*> During diabetic nephropathy, miR-
98-5p inhibited epithelial to mesenchymal transition and
renal fibrosis via targeting HMGB2.*® Moreover, Du and
colleagues proposed that miR-98-5p was a potential diag-
nostic biomarker for bronchial asthma in children, and
affected the level of IL-13 in serum.”* Importantly, the
relationship between miR-98-5p and circERBB2 has not
been reported previously. Our data showed an elevated
level of miR-98-5p in PDGF-BB-stimulated cell model,
as well as a direct interaction between circERBB2 with
miR-98-5p. These data suggest that miR-98-5p is a direct

target of circERBB2.

The regulatory role of IGFIR during pathogenesis in
asthma has been previously reported. Upregulated level of
IGFIR was found in bronchoalveolar lavage cells from
A recent study revealed that IGFIR defi-
cient mice exhibited reduced allergic airway inflammation.’’
On the other hand, miRNAs targeting IGFIR were also
reported in regulation of asthma. For example, miR-223

asthma patients."*

was discovered to cause phenotype switch of ASMCs and
remodeling of extracellular matrix, through targeting
IGF1R.*® Our work presented that miR-98-5p targeted the
mRNA of IGFIR to affect the ASMCs remodeling, and
mediated the function of circERBB2 under stimulation of
PDGF-BB. It suggests that targeting IGFIR is one of the
mechanisms by which circERBB2/miR-98-5p axis regulates
asthma and other potential mechanisms should be explored
by more investigations. The above mentioned experimental
outcomes tempted us to propose that circERBB2/miR-98-
5p/IGF1R axis functioned during ASMCs remodeling under
PDGF-BB stimulation.
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**p < 0.01.

Conclusions

In summary, our work disclosed the promoting role of
circERBB2 during PDGF-BB stimulated ASMCs remodel-
ing and inflammation, and knockdown of circERBB2 sup-
pressed PDGF-BB-caused proliferation, migration and
inflammatory response of ASMCs through sponging miR-
98-5p and suppression of IGFIR signaling. These data pre-
sented circERBB2 as a novel target for therapy of asthma.

Disclosure
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