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WE % IR FORRNABLE F AL R2AR (circACVR2A) 7 £ xRN A-486-5p(miR-486-
Sp)/4m 2 JB) 41 %& & D2(CCND2)Z 5 #h %t 3E /) 4@ I A 5% (NSCLC) 4m AL 38 74 & A% & b K 18] Jfi 4%
18 &t , AR 935 FRNSCLC 28 I HCC827, FFHCC827 48 fitl K AL 4~ ax Control2. sh-NC#H. sh-cir-
cACVR2AZ4E. inhibitor-NC4L. miR-486-5p inhibitor4f. qRT-PCR 5% §& 45 | 2~ 48 4m ftl.circ ACVR2A
miR-486-5p. CCND2 mRNA#j & & JL; CCK8 5% 34 4m 38 74 M JL; 4m e X JR. TranswellF= A
KoL R FZIoten m it 4. 12 2428 T sL; Western blotde | &2Amfiedg 4. A, EHIZE.
L1 R iEk. COND2AR X & & A A I, R & B 52 3040 M circ ACVR2A 5 miR-486-5p. miR-
486-5p5 CCND2=Z 8] ¢4 % % . sh-circACVR2A%E 5 Control4E #2sh-NC284R 1L, circACVR2A. CCND2
mRNA ) £ A K, AiE %, E4F. 243, VAAPCNA. MMPY9. Bcl-2. N-cadherin. CCND2%
&) & A K K, miR-486-5p7K-F. B =% . BaxAeE-cadherin& iz /K-F 3 % (P<0.05); miR-486-
5p inhibitor£e 5 sh-circACVR2AZE F=inhibitor-NC£L48 b, circACVR2A & A K- 8 2 E 4, CCND2
mMRNAR A K, BEE, EHE. 12£5ZPCNA. MMP9. Bcl-2. N-cadherine CCND2%& &
KK H 5, miR-486-5p/K-F. B = F VA & BaxAE-cadherink A 7K 3 K(P<0.05). %K
F R £ 3045 R R 7, mimic-NCAEL 408 F 49 % & B iE 4 2 % 2 T miR-486-5p mimicZE(P<0.05).
T circACVR2AZ A ST 47 HINSCLC4m ft3g 78 . £ 45 & k&8 R 444, PL it 4008 ==, 5 miR-486-
5p/CCND21z 5 4hAR % .
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Impacts of circACVR2A on Proliferation, Migration, and Epithelial
Mesenchymal Transition of Non-Small Cell Lung Cancer Cells
by Adjusting miR-486-5p/CCND?2 Signaling Axis
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(Department of Thoracic Surgery, Shanghai Pulmonary Hospital, Shanghai 200433, China)

Abstract The aim of this study is to investigate the effects of circACVR2A (circular RNA activin A re-
ceptor 2A type) on the proliferation, migration and EMT (epithelial-mesenchymal transition) of NSCLC (non-small
cell lung cancer) cells by regulating miR-486-5p (microRNA-486-5p)/CCND?2 (cyclin D2) signaling axis. NSCLC
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cells HCC827 were cultured in vitro. HCC827 cells were stochastically assigned into Control group, sh-NC group,
sh-circACVR2A group, inhibitor-NC group, and miR-486-5p inhibitor group. The qRT-PCR experiment was used
to measure the level of circACVR2A, miR-486-5p, and CCND2 mRNA in each group. CCK8 experiment was per-
formed to measure cell proliferation. Cell scratch, Transwell, and flow cytometry experiments were performed to
detect cell migration, invasion, and apoptosis. Western blot was performed to measure cell proliferation, apop-
tosis, migration and invasion, EMT, and CCND2 related protein expression in each group. The dual luciferase
assay was used to detect the relationship between circACVR2A and miR-486-5p, as well as miR-486-5p and
CCND2. Compared with the Control group and sh-NC group, the sh-circACVR2A group showed decreased cir-
cACVR2A, CCND2 mRNA, survival rate, migration rate, invasion number, PCNA, MMP9, Bcl-2, N-cadherin,
and CCND2 proteins (P<0.05), and raised miR-486-5p, apoptosis rate, Bax, and E-cadherin (P<0.05). Compared
with the sh-circACVR2A group and inhibitor-NC group, the miR-486-5p inhibitor group had no obvious change
in circACVR2A, raised CCND2 mRNA, survival rate, migration rate, invasion number, PCNA, MMP9, Bcl-
2, N-cadherin, and CCND2 proteins (P<0.05), and decreased miR-486-5p, apoptosis rate, Bax, and E-cadherin
(P<0.05). The dual luciferase assay showed that the mimic NC group had obviously higher luciferase activity in
cells than the miR-486-5p mimic group (P<0.05). Downregulation of circACVR2A can inhibit the proliferation,
migration, and epithelial mesenchymal transition of NSCLC cells, and promote cell apoptosis, which is associ-
ated with miR-486-5p/CCND?2 signaling axis.

Keywords circular RNA activin A receptor 2A type; microRNA-486-5p/cyclin D2; non-small cell lung

cancer; proliferation; migration; epithelial-mesenchymal transition

it e A 4 BR Y B P 28 K B ek S R, L
1 JE /N Y 5 (non-small cell lung cancer, NSCLC)
Fe i v g L R SR AL T NSCLCHH BUE it
TR Z T EUR R 3R, Rt ) AR R R K
A FEE AR KIROE . e s . BRI ZR 55
T U BT N & 155 K NSCLC Y 25 2 XU [A]
P fEIRPRRI L, NSCLCAR AW R HE
BEVE, B RS I O e 5000 Th I T B, S EUR
HWE B2 HAl, NSCLCHIRYT R L4 Ak
GEALTT « TBUT B M B AR IT IR T AR
BET R 2 52 my B H W AE R R A E Y. 5k
I, G ar 2 s AR O S H , 996 7 NSCLC &
BARKIAEF AR RERT TBRAW
A, NSCLCHITUE IRAR R . Bk, 7598 %
4k SR N FONSCLCH B, INSCLCHIFEHETR
JT PR AL SR SR 7] . PR RNA(circular RNA,
circRNA) & — JFAFIR I ARSI RNA > T, HEhk 2
WEHAR, S K AEMR A KO, PR RNAK
T3 ASZAR 2AR (circular RNA activin A receptor 2A
type, circACVR2A) 2 14 CVR2AZE R ik fx J) BY 4%
TR, FEANNIETE . AR T 4 i A R 4 B
EA T, AWK circACVR2ATE B J& it g

HAFEZ L®, miR-486-5p & —FmicroRNA, &
TAEmAS KR, FAE 2 A Ed A T B
HEEVER, JEHRAEREAE . O I 05 55 I TR
RNz O AL A A D2(cyclin D2, CCND2)j&
11 JE) 0 B 1 DSR2 — , 5 4t i 3% 1)
FHIG . CCND2 [ 3 1 52 M Jie 40 A= K N3G 5, 76 i
Jo 9% S N7 Hp S &S O EE (4R A U R A i
Starbase B4 IR L T K B, circACVR2A. miR-
486-5p LA St CCND2 2 A LETE L [ A% I 2% . DRI,
AW FIR T circ ACVR2AIX —FRRNA, B 7E #7583
i 1 4% miR-486-5p/CCND21E 5 4l %f NSCLC % %
AT RN .

1 MR55E%
1.1 48R0, EERXFISNEE

ANSCLC4H i HCC827(%% 5 : ISY-CC1218)Iy
H &/ DIR () AE R A R A F]; Lipofectamine™
3000%: Gk 7 1% 5 (L3000-015)04 [ iR 4
BHEARA A RIEFAHE (85 AGL1615)Y
E R R A TREA IR AR ; CCKF & (57
5 K1018)4 [ 25 [E APEXBIOA A ; ZH A& T4
TAAF & (55 : BB-4101)1 H BestBio L ifg Ul 1#/E
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PIRME AT IR 2w 5 X580 2% B AR s Ik 750 & (1%
5 LFOO)W H |~ M & S AEME ARG IR A A 5 didk
PCNA. Bax. E-cadherin. MMP9. Bcl-2. N-cadherin.
CCND2, GAPDH. Rabbit anti-Goat IgG Second-
ary Antibody(7% %5 : NBP1-32075. AB820. AF648.
AF911. AF810. NBP1-48309. AF4196. AF5718.
HAFO017)% F Novus Biologicals 2y &l ; it =40 fo 4 (Y
5 : FongCyte™3)Il) H AL 5 R IRAEVIRHCA R A A
FEFR X (BL5: ST-360)0 B _EiFRHEEY) TR A
FRA R B8 B (RS ICX4)W H 755622
B ERNHR A .

1.2 XLWH*

12,1 @mlastfB il BHCCRTAMMEEFRIES
10% L35 AT 1% 05 ) RPMI-164058 415 95 36 | [ifi
P73 AControl4l. sh-NCZH. sh-circACVR2AZH. sh-
circACVR2A+inhibitor-NC#4.. sh-circACVR2A+miR-
486-5p inhibitor4l. ControlZHf# FH Ay ik 46 185 5% ;
sh-NC41 Ay lEist # % sh-circ ACVR2A [T B P X HE ;. sh-
circACVR2 A | 5% i 4% Hsh-circ ACVR2A; inhibitor-
NCZH gt i} # 4% sh-circ ACVR2 A F miR-486-5p in-
hibitor [ P X} ; miR-486-5p inhibitorZH M i % e
sh-circACVR2AF1miR-486-5p inhibitor .

1.2.2 circACVR2A. miR-486-5p. CCND2 mRNA
FABKFER L, B Y48 hG, 1L
RN AR, R Trizolil A HE HUE RNA, Bl f5 1 4
HURNAJK R 65 °C/KI B S min, A f5H# 2K E
AH, FE FIDEPC/K ¥ RNAF B i il [ #5 5PCR
PORH AN cDNA. 2 )5 KA qQRT-PCRELAR 4T
P14, LLGAPDH. UG6/EANZXIE, 18 25
circACVR2A. miR-486-5p. CCND2 mRNAZKIX & .
Gl VeI

1.2.3 HCC274mfegsh st A ehreml  Kgk4eda8 h
(%) £ 2L 24 6 o S 200 PR B, 4% 1 10°/100 pL % 3

SJEEFIT96FLAR Y, 4k BEAE37 CCREFRFEHH KT 7724 h,
bEJE, MEFLINANCCKSE R, fHiR37 *CReF= a4k
SEWEE 1 h, HE 0 FH AR OOk I BE-FL 20 R R RO BE
B o FETWOG (A0 , il br i h VLT 5 %
AN AFTE

1.2.4 HCC827#mt it A6y ehaeml  F e
FiF6FLAR 1, {8 FH200 pL At Sk 75 55 77 BRI &6 3 B &)
ST ML, A M 4k B3 IR 7E & JC L3 (1) RPMI-
1640557836 H.E 137 °C. 5% COMHiR 55 7= 56 .
FER B SRR, 43 BIFE0 W24 hipg AN B[] 55, 1) A £3)
BB A T LS A R . 85T Image) PF
AEPERE ) AT E BT

1.2.5 #MHCCS274mfiz % 24fLANH R 7= AR AE
NFRAE, ¥ Transwell | =P & T, 28 IMAE
HILMIEE T, R TR E 30 min, 81T 21
B B ARTE KA « ARG, &40 %
B2 FE 2x10YmLII A Transwell/NE | FEMAE 10%
MyE s IR 5L, ORI, dkERTE37 °Ch 5%
COMHIRIEF AR TR A M24 he KA € MO0 Tran-
swell/N 3 HAZ 2840 i = 0 R kA7 [ 52, Bl S 7E =R T
15 FH 0.1%25 il 58 GL o0 40 B A% 3047 44 64120 min. 75
Ve IR S, E e FRENLIE IS AEE B, R
UG A BT R A AT T3, B IME 912 2850

1.2.6 HCCS827#mft B feegteml  E=I|RAEM
T, UCEE L Yea8 hir) 25 A0, F 40 i LLAREFL3 % 104
BRPT 6L, 7E37 °C 5% CO,E 1 7= 46 4k
SEREIEA8 ho ARG, URCEEAN M I PBSIE Ve 4l 3
R, BRR 3 min, ZEREFFRIER R FEAREY . KA
1 L 08 TR R R IR B T 64 B 24T Annexin
V-FITCHIAL I E 23 T Yot kb3 15 mino AR
TGH BRSO A 2R AT 28 553 B, I &% 4 4 B 1 1
T3,

1.2.7 R AEBEIRE L BN 1 F StarBase

%=1 qRT-PCR3|¥1F5!
Table 1 qRT-PCR primer sequences

LI 31 93(5—3) R (5 —3)

Genes Upstream primers (5'—3") Downstream primers (5'—3")
circACVR2A AGG GTT CAC TAT CAG ACT TTC GTA AAT ATG CCAATC CTC TAG C
miR-486-5p GCG CGC CGACGAGCGC AGT GCA GGG TCC GAG GTATT
CCND2 TTT GCC ATG TAC CCA CCG TC AGG GCATCA CAAGTG AGC G

GAPDH CTG GGC TACACT GAG CACC
U6 CTC GCTTGG CACA

AAG TGG TCG TTG AGG GCAATG
AAC GCT TCA CGAATT TGC GT




1586

BRI

TE 28 BT circ ACVR2A R miR-486-5p LA K miR-
486-5pF1 CCND2WI 25 A4 1, e IR IR P41,
73 s He Ay 44 8 WT-ACVR2A R MUT-ACVR2A .
WT-CCND2FIMUT-CCND2 . 4 il i) 45 & fir
A (WT-ACVR2A. Mut-ACVR2A. WT-CCND?2,
MUT-CCND2)4fi N %% 't 2= Bl 4 15 55 R #8078 pGL3-
Promoter™, M H A M. IR)5, 7 5 S5 mim-
ic-NCE{ miR-486-5p mimic 5 # 75 2 44 L 4% 4L 3
HCC8274H M , YL 48 hm I B FEA , 13
BEARACHEAT KI5 5 R4, THE A X % 6 KBS
P
1.2.8 HCC827%mfiedgsh. BT . LR —FRE.
CCND2AR £ & & A 440 K555 4e48 hif) %41
SRf, I RO AT R, DSRIUE R G, A
FEITEVK EEAT . MG SRIUN EE ARE S B RESRTIR
FZEEBIR S, 7100 °COKIB A TR i T AR PEAL 3, AR
M5 & A Ui kAT B . K, R
Jie v )R 56 A5 2 PVDFE L, FH Pt PR =5
FHHMA1 he MG, H—PL@ERE LA 1:1 000)5 &
FI2kTTfE 4 CCHRBE R B i . TBSTZZ I B i
Ja, 5291(1:2 000) %= iR NFE 1 he &5, S FHECL
WA IR A A b, T A B S B R R R4
AT IS Image A0 WBSLEG 3R 15 £
ST K A e, dEm v E AR R R
K.
1.3 Git5a94Hh

AW 50 K GraphPad Prism 984 3R 4T B4 43
Mo FTA v TR DUSE £FRdE 22 (x£0) TR L2
o AFHHF circ ACVR2AF miR-486-5plf) ik
RPN RTT ik . RAMILFEA

5%} mimic-NCZH Fl miR-486-5p mimicZH A [ 41k
ST, JRURF SNK-g R PR OB P
A YEt 2 B3 L P<0.05 4 15 S 27 & 3 R b
i

2 H#HR
2.1 HLEMBEF circACVR2A. miR-486-5p.
CCND2 mRNARYFRIAIK T

5 ControlZ] #lsh-NCZH A Lt sh-circ ACVR2AZH
A HicircACVR2A. CCND2 mRNA 1A 7K 1 34 BEAIK,
miR-486-5p Rk 7K-F-34) T} 15 (P<0.05); miR-486-5p
inhibitorZH 40 il 5 sh-circACVR2A ZH A inhibitor-NC
AR circACVR2AFRIA K- TE B 484k, CCND2
mRNAF % 7K P15 T sh-circ ACVR2AZH Al inhibi-
tor-NCZH , 1 miR-486-5pR ik 7KF M B&{% (P<0.05).
W2,
2.2 circACVR2AFImiR-486-5p. miR-486-5p#i
CCND2%8 513K Z R

R P& Starbase F & FE 73 #1, circACVR2AFI
miR-486-5p. miR-486-5pf1 CCND2 [AI 47 1F 2. 3%
I EAE RO S W TR 2. 3B XL ER
filg 4R 15 R, AE#E Y miR-486-5p mimic4l T, Wt
FBE 35 M KT 55 0 mimic-NCZH (P<0.05).
W33,
2.3 TBRcircACVR2A N AREIETE AV £ 0

5 Control4H #lsh-NCZHAH Lk, sh-circACVR2AZH.
YA 5 R . PCNA . CCDN2#K ik /K VB (P<0.05);
miR-486-5p inhibitorZH 4 il /775 % . PCNA.
CCDN2# 75 /K5 T sh-circACVR2A ZH Al inhibitor-
NCZH(P<0.05). WE3FfIZ%K4,

%2 #AHfcircACVR2A. miR-486-5p. CCND2 mRNAZRAE7K FELLES
Table 2 Comparison of mRNA expression levels of circACVR2A, miR-486-5p and CCND?2 in cells

il

Groups circACVR2A miR-486-5p CCND2
Control 1.030.15 0.38+0.09 0.98+0.12
sh-NC 1.01£0.13 0.41+0.06 1.02+0.18
sh-circACVR2A 0.45+0.11* 0.99+0.13** 0.51+0.07**
Inhibitor-NC 0.42:0.06 1.04+0.16 0.49+0.08
miR-486-5p inhibitor 0.46+0.08 0.48+0.05@% 0.95+0.14@

*P<0.05, 5 ControlZHAH L ; ¥P<0.05, Lsh-NCZLAH EL; ©P<0.05, Ssh-circ ACVR2AZLAH EL; P<0.05, jinhibitor-NCZAHEL . n=6, X+s-
*P<(0.05 compared with Control group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-circACVR2A group; “P<0.05 compared

with inhibitor-NC group. n=6, X+s.
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miR-486-5p

([
circACVR2A

3" GAGCCCCGUCGAGU. ... ... CAUGUCCU 5’

5" AUUUGCGCAUUUUCGGUGUGUACAGGC 3’

Bl circACVR2A 5miR-486-5p Z [BIFI4E &1L s
Fig.1 Binding site between circACVR2A and miR-486-5p

miR-486-5p 3’ GAGCCCCGUCGAGUCAUGUCCU 5’

CCND2 5" UAAUAGUAAAAUGCUUACAGGA 3’
E2 miR-486-5p5CCND2 2 B A LS
Fig.2 Binding sites between miR-486-5p and CCND2

R3 BEMBBTOEREEIELR

Table 3 Comparison of luciferase activity in each group

Ho
G A WT-circACVR2A MUT-circACVR2A WT-CCND?2 MUT-CCND?2
roups

mimic-NC 1.02+0.16 0.98+0.12 1.01+0.11 0.99+0.23

miR-125b-5p mimic 0.51+0.07* 1.03+0.23 0.46+0.08* 0.98+0.15
*P<0.05, Hmimic-NCZHAHEL . n=6, ¥£s.
*P<0.05 compared with the mimic-NC group. n=6, X=s.

sh-circ  Inhibitor- miR-486-5p

Control sh-NC

PCNA

ACVR2A NC

inhibitor

CCDN2

GAPDH

[El3 Western blot/UE ZA4AMFPCNA. CCDN2EHMFRILIER
Fig.3 Western blot analysis of PCNA and CCDN2 protein expression in each group of cells

2.4 STERcircACVR2ANT AT 1R RSN
5 ControlZH 1 sh-NCZHAH LL. , sh-circACVR2A
HAM it E . REH. MMP-9Jk /> (P<0.05);
miR-486-5p inhibitorZH 4N iR K. (78, MMP9
F kK= T sh-circACVR2A ZH Al inhibitor-NCZH
(P<0.05). W.KE4~Kl6. 5.
2.5 SMZRcircACVR2AT 4HAEET-HI SN
5 Control4d A1 sh-NCZHAH L , sh-circACVR2A
AP TR . Bax Rk K F¥ T, Bel-2®E AR
K IKF ) &K (P<0.05); miR-486-5p inhibitorZH 41 /i)
T3 Bax K& KF BT sh-circACVR2A

ZH 1 inhibitor-NCZH, Bel-2%K A %A /K T2 5 T sh-
circACVR2A 4 Hl inhibitor-NC4H (P<0.05). W[4 7.
8F1%6.
2.6 STER circACVR2A X4 A b By — 8] R 4% 1L
(EMT)BI520E

sh-circ ACVR2A ZH 411 fifl N-cadherin 1A 7K P21k
F ControlZH M1 sh-NC4., E-cadheriniA /K-35 T
ControlZ1F1 sh-NC41 (P<0.05); miR-486-5p inhibitor4i
N-cadherinZ&iA 7K1 5T sh-circ ACVR2A ZH 1 inhib-
itor-NC41, E-cadheriniA 7K F- 2K T sh-circ ACVR2A
ZH Flinhibitor-NCZ1(P<0.05). WL.E9FI%7.
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=4 BAMIFEERUEPCNA, CCDN2EHFRIKKFELLE

Table 4 Comparison of cell survival rate, PCNA and CCDN2 protein expression in each group

ZH5 %

Gﬂrijlps zfiil rate /% PENA CCDN2
Control 99.18+0.72 1.04+0.16 0.97+0.19
sh-NC 98.59+1.41 1.01£0.13 0.98+0.22
sh-circACVR2A 52.13£9.37* 0.39+0.08™* 0.43+0.06™"
Inhibitor-NC 51.64+11.21 0.41£0.05 0.45+0.11
miR-486-5p inhibitor 78.27+15.09¢¢ 0.69+0.12¢% 0.7240.15@%

#P<0.05, 5 ControlZHLH Eb; “P<0.05, L5sh-NCALA HL; ©P<0.05, Hish-circe ACVR2AZLAH He; “P<0.05, Hinhibitor-NCZLAHEL . n=6, ¥+s.
*P<0.05 compared with Control group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-cirtcACVR2A group; “P<0.05 compared
with inhibitor-NC group. n=6, X+s.

24h

106 pm A POO'Lnﬁ 1, ] o 100 um

E4 XPRSERACMAIFBIER

Fig.4 Cell migration was detected by scratch assay

Control sh-NC sh-circACVR2A
Inhibitor-NC miR-486-5p inhibitor

5 Transwell L340 RAAIRZ21E I
Fig.5 Cell invasion was detected by Transwell assay
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sh-circ miR-486-5p

Control sh-NC Inhibitor-NC

ACVR2A inhibitor

MMP-9

[El6 Western blotill E %A 40 P MMP-9E BRI FRIL1H I
Fig.6 Western blot analysis of MMP-9 protein expression in each group of cells

GAPDH

=5 BAWEITH. REURMPP-IFTIAFERLE

Table 5 Comparison of cell migration, invasion and MPP-9 expression in each group

5 TBH% feed MMP-9
Groups Migration rate /% Invasion number

Control 45.31+9.15 136.82+19.62 1.12+0.16
sh-NC 43.97+10.03 128.67+21.89 1.08+0.13
sh-circACVR2A 21.58+5.19% 61.78+8.56™* 0.52+0.07*
Inhibitor-NC 20.37+4.79 57.16+13.05 0.55+0.11
miR-486-5p inhibitor 37.25+6.41@ 96.39+12.18@% 0.86+0.09“%

*P<0.05, 5 ControlZH A Lt; "P<0.05, Hsh-NCZHAH Lt; “P<0.05, LSsh-cirtcACVR2AZHALL; #P<0.05, Sinhibitor-NCZA L. n=6, X+s.
*P<0.05 compared with Control group; “P<0.05 compared with sh-NC group; “P<0.05 compared with sh-cirtcACVR2A group; “P<0.05 compared with
inhibitor-NC group. n=6, ¥=s.

Control

10+ 10-40% 1.95%
10° 4
B 10° 5
10" 4
100 0.30%
10% 10° 10*
Annexin V-FITC
Inhibitor-NC
104 §0.29% 31.43%
103 -
=102 A
10| .
100 164.71% 3.57%
T T T 1 ' T T
100 10! 102 10° 10*

Annexin V-FITC

sh-NC
10+ {0-38% 2.03%
10° 4
710 5
10" 4
0.47%
100 el mer et i
10° 10! 10 10° 104
Annexin V-FITC
miR-486-5p inhibitor
10* 30.45% 18.23%
10° 7
10?3
100 i
10° TrT T .2'16.%
10% 10° 10*

Annexin V-FITC

10

10°

210

10!

10°

E7 SRR SN MR T 1R

sh-circACVR2A

30.31% 30.95%
4.57%
10? 10° 104
Annexin V-FITC

Fig.7 Detection of apoptosis by flow cytometry
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sh-circA  Inhibitor- miR-486-5p
Control sh-NC
CVR2A NC inhibitor

i — — O G

sz D SR s—— —

aron D S T

[E]8 Western blotill 7 B 4H 40 Bax. Bel-2EBARILIFN
Fig.8 Western blot analysis of Bax and Bcl-2 protein expression in each group of cells

*R6 FHMMATERIKBax, Bel-2EARILLLER

Table 6 Comparison of apoptosis rate, Bax and Bcl-2 protein expression in each group

415 T2 /%

(}j;‘:lJ,lpS /J\prlj(—)sis rate /% Bax Bel-2
Control 1.95+0.31 0.42+0.08 1.07£0.15
sh-NC 2.03£0.46 0.45+0.06 1.03+0.11
sh-circACVR2A 30.95+6.727* 0.97+0.18™* 0.38+0.06™*
inhibitor-NC 31.4345.17 0.99+0.21 0.41+0.09
miR-486-5p inhibitor 18.23+3.549% 0.67+0.11¢¢ 0.76+0.08

*P<0.05, 5 ControlZL K Eb; "P<0.05, 5sh-NCHLH E; ©P<0.05, Hsh-circe ACVR2AZIA EL; “P<0.05, 5inhibitor-NCZIAHEL . n=6, ¥ks.
*P<(.05 compared with Control group; “P<0.05 compared with sh-NC group; ®P<0.05 compared with sh-circACVR2A group; “P<0.05 compared
with inhibitor-NC group. n=6, X+s.

sh-circA  Inhibitor- miR-486-5p
Control sh-NC
CVR2A NC inhibitor

N-cadherin - - - - -
E-cadherin — — - - ——

caro R S S A

&9 Western blot/ll7E % 2H ZHA N-cadherin, E-cadherinfE BRI EN
Fig.9 Western blot analysis of N-cadherin and E-cadherin protein expression in each group of cells

+=7 KLHMEEN-cadherin, E-cadherin®® {FIEKFLLE

Table 7 Comparison of N-cadherin and E-cadherin protein expression in each group

415 N-cadherin E-cadherin
Groups

Control 1.12+0.17 0.36+0.05
sh-NC 1.09+0.13 0.35+0.09
sh-circACVR2A 0.63+0.07** 0.98+0.16™*
inhibitor-NC 0.61+0.12 0.96+0.18
miR-486-5p inhibitor 0.87+0.18@% 0.41+0.08“%

*P<0.05, 5 Control A Lk; *P<0.05, 5sh-NC4LAHLL; ©P<0.05, Ssh-circ ACVR2A41H LE; “P<0.05, Sinhibitor-NC4IM L. n=6, ¥+s,
*P<(.05 compared with Control group; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-circ ACVR2A group; “P<0.05 compared
with inhibitor-NC group. n=6, X+s.
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NSCLCYE i (1) 2= B A | L 3 BRFE 2R
I P R S AL FRIE f At i 1. NSCLCH- N
B, FEEREICIEIR , (0155 2 W oy IR AE 12
REZHEFAEWIZH, MR Oy B UL
HARERE, FBEFAERKD, REIRES
FENSCLCIRYT FHUAS B kR, Wit mya 7 Al fu
JTVESE, (BN TR R T S, G HEF AR 8
PEAR AR LA U, XS8R T IR — EFEE F It
KT AR, (HWRE ENSCLCA & —4
Pl AR cireRNA T UE B e 96 R I8k Jé
T Kb 3 7 R B R T AR AR Y. BRI, #R 15T cir-
cRNATENSCLCH 2 5 1) 7T WL B A B2 5 3.

circRNAs{E A NSCLC & J AL ] A 2 i 2 K]
T, Ed R E . T REBT A
71 B bR — 1) J5 % Ak R 2R R A5 O s B A R
1, U NSCLCHERE 'Y, circACVR2ATE £ Fik ik
Jifggg i RIS KA. FEIZR VAL R BL, 1
fill circACVR2AFK L , il it Ff miRS11-5pKiE, ¥
15 PI3KAE 5@ %, PO T4 foss . iEfe. 1=
78, ZHUANGZ:BHE ST R, circACVR2A UL 3k
GCYNMuIEFH AN #4552 | F-#H] E-cadherinfll Vimentin
[F)223% , miR-129041 7138 % circ ACVR2AXT GC4H
Ff 33E i 52, B circ ACVR2A/miR-1290%H BE %
YEN GCIRIT I mT B AEMbn e . DL Wt 5E 35 1 B
circACVR2ATERESE 1) ik JE h K HE B EAEH . AWt
Fi 4 BN, ] circACVR2A ) ik, &40
HCC827TA N3G 5E . L8128 EMT, {1t 4 i
T2, iX3R B circACVR2AT] 7E NSCLC & AT N
RIEEBEH .

AP E B AR I, miR-486-5p 5 cir-
CACVR2AZ [AIfFERZE I T HAE R R RN
PN MR A H R R AT 9058 I, miR-486-5p
5 cirtc ACVR2ATEEAI HAE ], 2B AL R
miRNATE N —2EE9R L RNAZN T, it s R %
ik, AN . HT. RBHEBS LAY F
HAR O, TAESR, £ AT 5T % B miRNAZE NSCLC
()73 BE 3R R R R A AT BB i EFH Y. DING
2 O 5 7, miR-486-5pid i B &4 #1414 S6
WL L, #H mTOR(E 54 %, ZEMPH| NSCLC
YNfutEsE . TR . EMTIRE. WEIZE RO R EL,
miR-486-5p - 1 1t fii Ji Fe 200 W FX) 00 T2 0 3

BA . TR AR 2R, AT RE RN il g VR T R A
WANGZ: PURE 5 % B, miR-486-5pid %A Al DL T
W R B AR RS2 A S %, #IH NSCLCZH i
XGFEAER , ANSCLCR A SRR I WL AR . fEA
9T, N circACVR2A R 3 11 miR-486-5pFK ik,
FIHINSCLCA B AT NI R A . miR-486-5pF
K BB ANHI, X circ ACVR2A IR AE FH £k
550 1XHR7R circACVR2AHE 1] 11142 miR-486-5p, 411
HiINSCLCAH i . TR 1228 EMT, {ii 41 i
T,

Bl A WE B KL, miR-486-
5p5 CCND2Z M AF1E i3 (17 41 LA, 1X— 45
B Z Y miR-486-5p5 CCND2 1| REAFEAEHE ] K & .
CCND2 N N & — ik AE bt ¥, #0| CCND2
RIBREHNHI NSCLCHEJE P, WANGE Pt fik
B, miR-6461 R IE, T e4F 4 4n i A= K 5 7 2 F1
CCND2#ik , #H| NSCLCHIE A HERS . JINZE 24
Wt R, KRS RNA JPX 5 miR-145-5pAH H.
YEM, ECCND2KIE, FUENSCLCHIR AEFIK JE .
AT FE R I, miR-486-5pREHE HE ] 11 4% CCND23&
K. 430 circACVR2ARIER , miR-486-5pFKiA
KFFHE, CCND2RIBKFREK, X —45REH
circACVR2A W] fig i i 11 4% miR-486-5p & ik, 52N
CCND2#A . it i miR-486-5p# ik, CCND2J
RIBAF LIS, 8500 5% T circ ACVR2A N BT 3
AL . TR L EMTI AL . X —K
LB 7R circ ACVR2AE i miR-486-5p/CCND215 =4k
SZMANSCLCAN MU 4E . iE42 LEMTI AR ML .

2t F PR, Fifl circACVR2AME i miR-486-
Sp/CCND2{5 5%, #MH| NSCLCYHfussE . TR M
EMT, #EZENSCLCH#EE . HTNSCLCRAKERIZ
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