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t type of cancer in
people worldwide. Cisplatin (DDP) has been wi > however, its curative
i oxia treatment on DDP

Methods: The expression of circul
206) in NSCLC tissues, cells
quantitative real-time poly
drug resistance-related protein and hypoxia-
as detected by Western blot. The effects of

metastasis and apoptosis
inducible factor-lalpha (
circASXL1 knockdown on
ation (CCK-8), cell colony formation, transwell and
noprecipitation (RIP) assay was performed to determine
d form silence-inducing complexes with miRNA. The associated
cASXL1 and miR-206 was predicted by circBank online database,
ull-down and dual-luciferase reporter assays. The effects between
knockd®Wn and miR-206 downregulation on tumor growth in vivo were inves-

in vivo tumor formation assay.

cantly down-regulated in NSCLC tissues, cells and hypoxia-mediated NSCLC cells as
co@gred to control groups. CircASXL1 knockdown reversed hypoxia-mediated promotion
effects on DDP resistance, cell proliferation, migration, and invasion, and inhibition impact
on cell apoptosis, whereas these effects were restored by miR-206 inhibitor. Additionally,
circASXL1 was found to form silence-inducing complexes with miRNA and act as a sponge
of miR-206. CircASXL1 silencing downregulated HIF-1a expression by controlling miR-
206 expression. Furthermore, circASXL1 silencing repressed tumor growth in vivo by
sponging miR-206.

Conclusion: CircASXL1 knockdown inhibited DDP resistance, cell proliferation, migration
and invasion, whereas induced cell apoptosis under hypoxia by associating with miR-206 in
NSCLC. This study provides a new sight in treating NSCLC with DDP under hypoxia.
Keywords: hypoxia, circASXL1, miR-206, DDP, NSCLC

Introduction

Lung cancers are a class of prevalent types of cancers worldwide with morbidities
about 6.7% in men and 5.9% in women.' Non-small cell lung carcinoma (NSCLC)
occupies more than 75% of lung cancers, and about 80% of these cases were
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diagnosed at an advanced stage.”> NSCLC is incurable
because of its limited treatment and high rate of
recurrence.” Cisplatin (DDP), a platinum compound, is
a first-line drug in treating cancers, including NSCLC.>*
However, DDP sensitivity is repressed with chemoresis-
tance progression. Therefore, revealing the regulatory
mechanism of DDP resistance is necessary for NSCLC
therapy.

Hypoxia is a common feature of multiply cancers.
Tumor hypoxia is caused by uncontrollable cell prolifera-
tion and metabolic disorder.” It has been revealed that
hypoxia was related to drug chemoresistance.®’ Circular
RNA (circRNA) is a non-coding RNA with closed-loop
structure.'” The dysregulation of circRNA is linked to
cancer progression.''"'* For instance, Li et al indicated
that circ 006332 contributed to bladder cancer develop-
ment by regulating MYB Proto-Oncogene Like 2
expression.’® Zhang et al also revealed that circ-
phosphoglycerate mutase 1(circ-PGAM) promoted ovarian
cancer growth via sponging microRNA-542-3p (miR-542-
3p)."* In addition, Xu et al that
circ_0004771 regulate hypoxia-mediated
5-Fluorouracil resistance to gastric cancer.'” Huang et al

demonstrated
could

also illustrated that circ_ 0001946 repressed lung can
development and regulated DDP resistance.'® Howeve
the effects of circASXL1 on DDP resistance apgms

NSCLC." MiR-206,
suppress the pramss

were explored.
ion of circASXL1 and miR-206 was
determined in NSCLC tissues, cells and hypoxia-mediated
NSCLC cells. The effects of circASXL1 knockdown on
hypoxia-induced DDP sensitivity and NSCLC progression

Herein, the expre

were revealed. Meanwhile, the mechanism of circASXL1
regulating DDP sensitivity and NSCLC progression under
hypoxia was explored. Furthermore, the impacts of
circASXL1 silencing on tumor growth in vivo were
investigated.

Materials and Methods

Tissue Collection

Thirty-nine pairs of NSCLC tissues and healthy lung tis-
sues were obtained from NSCLC patients from Jing Men
NO.2 People’s Hospital. All tissues were stored in liquid
nitrogen. The Ethics Committee of Jing Men NO.2
People’s Hospital agreed to this experiment. NSCLC
patients signed these written informed consents.

Cell Culture

Eagle’s medium (DME
USA) with 10% feta

s targeting circASXL1 (sh-circASXL1
L1-2), miR-206 mimic (miR-206), miR-
ibitor (in miR-206) and their control groups (sh-
-NC and
enePharma (Shanghai, China). The antagonist of miR-
6 (antagomiR-206) and its control (antagomiR-NC)
were synthesized by Ribobio Co., Ltd. (Guangzhou,
China). sh-circASXL1-1 and sh-NC were used to deter-
mine the effects of circASXL1 knockdown on hypoxia-

in NC) were synthesized by

induced NSCLC progression, DDP resistance and tumor
growth. sh-circASXL1-1, miR-206 inhibitor, sh-NC and in
NC were utilized to detect the impacts between
circASXL1 knockdown and miR-206 inhibitor on
hypoxia-induced NSCLC progression and DDP resistance.
sh-circASXL1-1, sh-NC, antagomiR-206 and antagomiR-
NC were used to determine the effects between
circASXL1 knockdown and miR-206 absence on hypoxia-
induced NSCLC growth in vivo. Cell transfection was
performed with lipofectamine 2000 (Thermo Fisher).

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

Collected samples were lysed with TRIzol reagent
(TaKaRa, Dalian, China). RNA was extracted and cDNA
was synthesized via prime Script™ RT reagent Kit
(TaKaRa). For detecting the expression of circASXLI,
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18S rRNA, U6, miR-206 and GAPDH, qRT-PCR detec-
tion kit (TaKaRa) was employed with Bio-Rad 1Q5 ther-
mocycler (Bio-Rad, Hercules, CA, USA). Data were

analyzed with the 2724

method. U6 and glyceraldehyde
3-phosphate dehydrogenase (GAPDH) were utilized as
controls. The sense and antisense primers were
circASXL1 5-TAAACTGCCTGGCCGAATC-3' and 5'-
TCCTTCTGCCTCTATGACCTG-3"; 18S rRNA 5'-
GATGGTAGTCGCCGTGCC-3" and 5-GCCTGCTG
CCTTCCTTGG-3"; U6 5'-CTCGCTTCGGCAGCACA-3’
and 5-AACGCTTCACGAATTTGCGT-3’; GAPDH 5'-
GGTCACCAGGGCTGCTTT-3' and 5-GGAAGATG
GTGATGGGATT-3" miR-206 5’-
ACACTCCAGCTGGGTGGAATGTAAGGAAGT-3 and
5’-TGGTGTCGTGGAGTCG-3".

RNase R Treatment Assay
A549 cells and H1299 cells were collected and divided
into two groups, respectively. Cells were treated with or
without RNase R (3 U/ug; Epicentre, Madison, WI, USA)
at 37°C for 20 min. Then, RNA was purified with phenol,
chloroform and isoamyl alcohol. CircASXL1 stability was
determined by detecting circASXL1 expression by qRT-
PCR.

Cell Localization of circASXLI

fully collected and
nuclear pellet an

-8 (CCK-8) Assay

The cell viaB and half-maximal inhibitory concentra-
tion (IC50) valu®of DDP were assessed by CCK-8 assay.
For detecting cell viability, A549 cells and H1299 cells
were seeded in 96-well plate for 16 h. Then, cells were
cultured under hypoxia or normoxia with various transfec-
tion. After 24 h, 48 h or 72 h, 10 uL CCK-8 solution
(Beyotime, Jiangsu, China) was treated, followed cells
were cultured for 4 h. The results were analyzed via
detecting the absorbance at 450 nm with microplate reader
(Thermo Fisher). For determining IC50 value of DDP,

cells were treated with DDP (1.56, 3.13, 6.25, 12.5, 25
and 50 uM). The IC50 value of DDP was assessed with
the above method.

Cell Colony Formation Assay

A549 cells and H1299 cells were seeded in a 6-well plate
for 2 weeks (500 cells per well). Then, cells were washed
and proliferating colonies were fixed with paraformalde-
hyde (Beyotime). Following colonies were stained with
crystal violet (Beyotime). Colonies were photographed

and cell colony-forming abili determined by

accounting colonies number. 2 ) cells per col-

ony were considered as cold

estern Blot

NSCLC cells were lysed with RIPA buffer (Beyotime).
The protein sample was boiled and loaded by 12% sodium
dodecyl sulfonate-polyacrylamide gel electrophoresis
(SDS-PAGE). Protein was transferred into nitrocellulose
China).

Bands were blocked in 5% skim milk. Then, bands were

membranes (Membrane Solutions, Shanghai,
incubated with anti-c-myc (1:1000; Abcam, Cambridge,
UK), anti-E-cadherin (1:1000; Abcam), anti-Vimentin
(1:5000; Abcam), anti-caspase-3 (anti-casp-3) (1:10000;
Abcam), anti-multi-drug resistance gene-1 (anti-MDRI,;
1:500, Abcam), anti-HIF-1a (1:10000; Abcam) and anti-
GAPDH (1:10000; Abcam). Following proteins were
reacted with secondary antibody labeled with horseradish
peroxidase (1:1000; Abcam). Proteins were visualized
with enhanced chemiluminescence (KeyGen, Nanjing,
China). GAPDH was used as a reference.

Flow Cytometry Analysis

Cell apoptosis was analyzed by apoptosis detection kit
(Solarbio, Beijing, China). In short, cells were collected
and washed with pre-cooling PBS. Cells were suspended
with binding buffer (1 mL). Cells were incubated with
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Annexin V-FITC and propidium iodide (PI), respectively.
Cell apoptosis was analyzed using flow cytometry (BD
Biosciences, San Diego, CA, USA).

RNA Immunoprecipitation (RIP) Assay
Magna RIP Kit (Millipore, Billerica, MA, USA) was
employed to detect whether circASXL1 could form silence-
inducing complexes with RNA. In short, cells were col-
lected and lysed with RIP lysis buffer. Magnetic beads were
incubated with anti-ago2 or anti-IgG. Then, cell lysate was
incubated with magnetic beads for 24 h. Following mag-
netic beads were washed and mixed with protein K. Phenol,
chloroform and isoamyl alcohol were used to purify RNA.
Results were assessed by qRT-PCR.

RNA Pull-Down Assay

Biotinylated circASXL1 probe or Oligo probe obtained
from GenePharma was transfected into cells, respectively,
and cultured for 48 h. Cells were lysed and lysate was
incubated with streptavidin-coupled beads for 1 h. Then,
mixture was digested with protein K (Solarbio). Results
were revealed by qRT-PCR.

Dual-Luciferase Reporter Assay
The binding sequence of miR-206 in circASXL1 w4
predicted by circBank online database. The gdgmsle

into pmirGLO vector (Miaoling,
named as circASXL1-WT and

ity was employed a
activity.

In vivo
Charles Rive
(5-week older, . Mice were fed in pathogen-free con-
dition. A549 cells (5%0°) transfected with sh-circASXL1-1
or sh-NC were inoculated into the right side of the back of

ng, China) provided BALB/c nude mice

mice. And mice were treated with antagomiR-206 and
antagomiR-NC by tail vein injection every 1 day for 3 days
according to defined purpose. After 7 days, tumor volume
was detected every 4 days. After 27 days, mice were eutha-
natized and tumor weight was determined. The effects
between circASXL1 silencing and miR-206 downregulation
on miR-206 expression were detected by qRT-PCR. The

Care and Use Committee of Jing Men NO.2 People’s
Hospital consented to this experiment. The National
Institutes of Health guide for the care and use of
Laboratory animals (NIH Publications No. 8023, revised
1978) was strictly followed in the present study.

Statistical Analysis

Figures in this study were made via GraphPad Prism 5.0
and image J software. Data was obtained based on 3
replicates. Data were presented as means =+ standard devia-

tions (SD). Significant differences
tailed Student’s #-tests and one-

igure 1C). Subsequently, we found that circASXL1 was
195 nucleotides in length and was generated by back-
splicing between exons 2 and exons 3 of ASXL1 (Figure
ID). RNase R treatment assay showed that circASXLI
expression was not significantly changed after RNase
R treatment, whereas GAPDH RNA (linear RNA) expression
was dramatically downregulated in A549 and H1299 cells
(Figure 1E), which suggested that circular RNA ASXL1 was
more stable than linear RNA. In addition, cytoplasmic and
nuclear RNA analysis of qRT-PCR indicated that circASXL1
was preferentially localized in the cytoplasm of A549 and
H1299 cells (Figure 1F). These data showed that circASXL1
played a vital part in NSCLC progression.

CircASXLI| Knockdown Hindered
Hypoxia-Induced Cell Proliferation,
Migration and Invasion in A549 and

H1299 Cells
To explore the functional effects of circASXL1 knockdown
on cell proliferation, migration and invasion under hypoxia,
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results demonstrated that circ
tically downregulated b

d this effect (Figure 2B).
unveiled that the colony-

g of AS4% and H1299 cells was improved
under hypox¥@eonditions, but circASXL1 deletion reversed
this impact (FigWe 2C). Transwell assay investigated that
cell migratory and invasive abilities of A549 and H1299 cells
were improved by hypoxia exposure, and circASXL1 silen-
cing abolished these effects (Figure 2D and E). Furthermore,
Western blot analysis revealed that the effects of circASXL1
knockdown on the expression of proliferation-related protein
c-myc and metastasis-related proteins E-cadherin and
Vimentin. Results showed that c-myc and Vimentin expres-
sion were

increased, and E-cadherin expression was

exon 2
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downregulated under hypoxia, whereas which were restored
by circASXL1 absence (Figure 2F). All data showed that
circASXL1 regulated hypoxia-mediated cell proliferation,
migration and invasion in NSCLC.

CircASXL| Knockdown Restrained
Hypoxia-Mediated Inhibition Effects on

DDP Sensitivity and Cell Apoptosis

The effects between circASXL1 knockdown and hypoxia
treatment on DDP resistance and cell apoptosis were con-
tinued to explore. CCK-8 assay demonstrated that IC50
value of DDP was upregulated under hypoxia conditions
in A549 and H1299 cells, whereas circASXL1 knockdown
hindered this effect (Figure 3A and B). Flow cytometry
assay revealed that circASXL1 silencing restrained
hypoxia-mediated inhibition effect on cell apoptosis after
12.5 uM DDP treatment in A549 and H1299 cells (Figure
3C). In addition, Western blot analysis also explained that

circASXL1 knockdown restored hypoxia-mediated
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inhibition effect on apoptosis-related protein (Cleaved
casp-3) and promotion effect on drug resistance-related
protein (MDR1) after 12.5 uM DDP treatment (Figure
3D). These results suggested that circASXL1 knockdown
reversed hypoxia-mediated promotion effect on DDP
resistance in NSCLC cells.
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etermlned by qRT-PCR. (B) CCK-8 assay was employed to reveal the effect between C|rcASXLI knockdown on cell V|ab|||ty after hypoxm
R99 cells. (C) Cell colony formation assay was carried out to display the impact between circASXLI silencing and hypoxia treatment on the
gnd H1299 cells. (D and E) The effects between circASXLI deletion and hypoxia treatment on cell migration and invasion in A549 and H1299
ell assay. (F) Western blot was used to detect the effects between circASXL| knockdown and hypoxia exposure on the protein expression

CircASXLI Acted as a Sponge of miR-206
The regulatory mechanism of circASXL1 in NSCLC pro-

gression and DDP resistance after hypoxia treatment was
revealed in this part. Whether circASXL1 had the ability to
form silence-inducing complexes with miRNA was firstly
demonstrated. RIP assay results showed that endogenous
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gested that circA
plexes with

compared witgathat in Oligo probe group in A549 and
H1299 cells (Figlfre 4B), and miR-206 was chosen as poten-
tial miRNA bound to circASXLI.

Then, circBank online database showed that circASXL1
contained the binding sites of miR-206 (Figure 4C). Dual-
luciferase reporter system was performed to identify the
target relationship between miR-206 and circASXL1. QRT-
PCR results firstly verified that miR-206 expression was

B Normoxia + sh-circAS;

Relative protein ex|

MDR1

"Cleaved casp-3

sensitivity. (A and B) The effects between circASXLI deletion and hypoxia treatment

CCK-8 assay. (C) Flow cytometry analysis was employed to demonstrate the impacts

1299 cells. (D) The impacts between circASXLI silencing and hypoxia treatment on

9 cells by Western blot. *P < 0.05 and **P < 0.01.

dramatically upregulated after miR-206 mimic transfection
in A549 and H1299 cells (Figure 4D). And dual-luciferase
reporter assay showed that the luciferase activity was sig-
nificantly decreased after circASXL1-WT and miR-206
transfection in A549 and H1299 cells, whereas there was
no obvious change in circASXL1-MUT+miR-206 group
(Figure 4E). Subsequently, qRT-PCR results showed that
miR-206 expression was dramatically upregulated by
circASXL1 knockdown compared with control group
(Figure 4F). QRT-PCR analysis also investigated that miR-
206 expression was markedly downregulated in NSCLC
tissues and cells as compared as control groups (Figure 4G
and H). Meanwhile, miR-206 expression was downregulated
after hypoxia treatment in A549 and H1299 cells (Figure 41).
All these data showed that circASXL1 was associated with
miR-206 in A549 and H1299 cells.

Cancer Management and Research 2021:13

https:

5083

Dove:


https://www.dovepress.com
https://www.dovepress.com

Yu et al Dove
A A549 H1299 A549 H1299
50 I sh-NC 50 I sh-NC 5- Il Oligo probe 4- M Oligo probe
e —~ 40 Bl sh-circASXL1-1 £ — 40 I sh-circASXL1-1 < Il circASXL1 probe < Bl circASXL1 probe
g Q30 g% 30 £g* ** Zgs ok
£ 20 b £ 20 " = e -
S 9 10 - S D 10 el Eg3 €
£E9 =03 '] T2
53 53 232 £3
D€ T E 3 3
1 =2 © © 1
s ge ! S ¢
0 0 0
circASXL1 GAPDH circASXL1 GAPDH
N a8
«® o
H . A549 H1299
B I miR-NC ;
2 201 @ miR-206 - 1.5, M miR-NC
miR-206 3'-GGUGUGUGAAGGAIAil(ISIIJ,IAAGGU-5' 515 - i SR
@ 10
circASXL1-WT 5'-CCUCAAUGCUAUGCUACAUUCCA-3' § g i
'
circASXL1-MUT 5'-CCUCAAUGCUAUGCAUGUAAGGA- 3' £ 4
(4
=
kS
& A549 H1299
F s B sh-NC G 20 H s
© I sh-circASXL1-1 . @ - o e g .
e *x Y c15 . Ye
x o2 x o o2 x o190
E? E? R EZ
o @ o @ 1.0 ' o @
£ 81 g | [N g€ Sos
8 o % @ 0.5 & % o
& & K H &
.0 . - 0.0
A549 H1299 Normal NSCLC A549 H1299

Figure 4 CircASXL| bound to miR-206 in A549 and H1299 cells. (A) RIP assay
miRNA in A549 and H1299 cells. (B) RNA pull-down assay was employed to dete
predict the binding sites between miR-206 and circASXLI. (D) MiR-208s8x

ine the interfering efficiency of miR-206
showed that miR-206 expression was
dramatically downre}
fection (Figure 5A). Subsequently, CCK-8 assay showed
that circASXL1 knockdown hindered cell viability and col-
ony-forming ability under hypoxia in A549 and H1299 cells,
whereas these effects were attenuated by miR-206 inhibitor
(Figure 5B and C). Transwell assay demonstrated that
circASXL1 silencing suppressed cell migratory and invasive
abilities after hypoxia treatment, which were decreased after
miR-206 inhibitor transfection (Figure 5D and E). In

addition, Western blot investigated that circASXL1 knock-
down downregulated the protein expression of c-myc and
Vimentin and upregulated E-cadherin protein expression
after hypoxia exposure; whereas these effects were abol-
ished by miR-206 inhibitor (Figure SF). All the above data
explained that circASXL1 regulated hypoxia-induced cell
proliferation, migration and invasion by associating with
miR-206.

CircASXL| Knockdown Reversed
Hypoxia-Mediated Inhibition Effects on
DDP Sensitivity and Cell Apoptosis by
Binding to miR-206

The effects between circASXL1 silencing and miR-206 inhi-
bitor on DDP resistance and cell apoptosis after hypoxia
exposure were continued to explore. CCK-8 assay demon-
strated that circASXL1 deletion repressed DDP resistance
under hypoxia in A549 and H1299 cells, whereas miR-206
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inhibitor restored this impact (Figure 6A and B). Flow cyto-
metry analysis showed that circASXL1 knockdown induced
cell apoptosis after hypoxia exposure; however, which was
restrained by miR-206 inhibitor (Figure 6C). Meanwhile,
Western blot analysis illustrated that sh-circASXL1-1 upregu-
lated Cleaved casp-3 expression and downregulated MDR1
protein expression under hypoxia treatment, and these effects
were abolished by miR-206 inhibitor (Figure 6D). These
results suggested that circASXL1 deletion hindered hypoxia-
mediated effects on DDP resistance and cell apoptosis by
associating with miR-206 in A549 and H1299 cells.

>

CircASXLI Silencing Downregulated HIF-
la Expression by Regulating miR-206
Under Hypoxia

Based on HIF-1a acting as an important regulator of adap-
tive response to hypoxia, whether circASXL1 affected HIF-
lo expression by binding to miR-206 was further explored.
Results firstly illustrated that HIF-1a protein expression was
dramatically upregulated after hypoxia treatment, whereas
circASXLI silencing attenuated this effect (Supplementary

Figure S1A). Subsequently, data shg hat miR-206
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inhibitor restrained the inhibition impact of circASXLI1
absence on the protein expression of HIF-1a under hypoxia
(Supplementary Figure S1B). The above data demonstrated
that circASXL1 could modulate HIF-1a expression through
absorbing miR-206 under hypoxia in NSCLC.

CircASXLI| Knockdown Repressed
Tumor Growth in vivo by Associating
with miR-206

Whether circASXL1 regulated tumor formation in vivo by
binding to miR-206 was continued to illustrate. Results
showed that circASXL1 silencing reduced tumor volume
and weight, whereas miR-206 absence impaired these
impacts (Figure 7A—C). Furthermore, the effects between
circASXL1 knockdown and miR-206 downregulation on
miR-206 expression in vivo were demonstrated. QRT-PCR
results presented that circASXL1 absence upregulated
miR-206 expression; however, miR-206 inhibitor attenu-
ated this influence (Figure 7D). All results showed that

A B

-o- sh-NC+antagomiR-NC
-# sh-circASXL1-1+antagomiR-NC
- sh-circASXL1-1+antagomiR-206

circASXL1 knockdown suppressed tumor growth by
absorbing miR-206 in vivo.

Discussion
NSCLC is a primary cause of carcinoma-linked mortality
and DDP is a main drug in NSCLC therapy.* But the
chemoresistance of DDP has limited its positive effect to
NSCLC. CircRNA has been revealed to be closely linked
to cancer progression and DDP resistance.?**** Herein, the
effects and mechanism of hypoxia treatment regulated by
circASXL1 on DDP resistance

Previous study illustrate
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Figure 7 CircASXLI silencing inhibited tumor growth in vivo by upregulating miR-206 expression. (A—C) The effects between circASXLI| knockdown and miR-206 inhibitor
on tumor volume and weight were determined in vivo. (D) qRT-PCR was performed to detect the effects between circASXL| knockdown and miR-206 downregulation on
the expression of circASXLI and miR-206 in vivo. **P < 0.01.
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after hypoxia treatment in NSCLC. These results sug-
gested that circASXL1 knockdown attenuated the effects
of hypoxia treatment on NSCLC progression.
Furthermore, circASXL1 was investigated to act as
a sponge of miR-206.

Hypoxia treatment was revealed to be linked to cancer
progression. Ren et al demonstrated that cell migratory
and invasive abilities were improved under hypoxia in
breast cancer.”® Yin et al indicated that hypoxia treatment
promoted DDP resistance and cell proliferation, and
repressed cell apoptosis.?” Su et al explained that hypoxia
treatment accelerated cell migratory and invasive abilities
in glioma.”® These research indicated that hypoxia treat-
ment accelerated cancer progression. Similarly, in our
study, hypoxia promoted cell migratory and invasive abil-
ities in NSCLC. We also found hypoxia exposure pro-
moted cell proliferation and DDP resistance, and
repressed cell apoptosis in NSCLC.

MiR-206 was reported to inhibit NSCLC progression.
Zhao et al indicated miR-206 inhibited cell viability, colony-
forming ability and metastasis in NSCLC.** MiR-206 also
participated in regulation in cancer progression under hypoxia.
Tan et al unveiled miR-206 expression was downregulated in
thyroid carcinoma tissues, cells and hypoxia-mediated thyri

carcinoma, and its inhibitor restrained the inhibition effects

nuclear paraspeckle assembly transcript 1 op

and DDP resistance,
hypoxia. In vivg
circASXL1

n vivo.

HIFs are vital
hypoxia,®' and HIF-1a, one of them, is reported to be highly

cgulators of adaptive response to

expressed in various cancers.*>>> Thus, whether circASXLI
could regulate HIF-1a expression under hypoxia was further
explored. Results showed that circASXL1 silencing could
attenuate the promotion effect of hypoxia exposure on HIF-
la protein expression. Of note, miR-206 downregulation
restored the inhibition effect of circASXL1 on HIF-la
expression. These findings illustrated circASXL1 could

modulate HIF-1o expression by absorbing miR-206 under
hypoxia in NSCLC, implying circASXL1 might modulate
hypoxia-induced DDP resistance and NSCLC process by
controlling HIF-1a expression.

Collectively, circASXL1 expression was dramatically
upregulated, and miR-206 was significantly downregulated
in NSCLC tissues, cells and hypoxia-mediated NSCLC cells.
CircASXL1 knockdown restrained hypoxia-induced DDP
resistance and NSCLC progression by sponging miR-206 in
NSCLC cells. In addition, circASXL1 silencing downregu-

lated HIF-la expression by regulating R-206, implying

ientific and Technological Innovation
Colleges and Universities in Hubei
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