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circ_001575618 33 /A3 miR-515-5p/HM GB35 2217
iz dMpEIESE . AT AT

wRY RARE TEeT
CHRRICE MR b KB R K 53 ., 58 17K A B R B MR A B, 3¢ 2112003
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WmE A 33 FRARRNA 0015756(circ_0015756)%F Ml % 4m J 3% 76 B = Ao it 4% 49 &) v An
BN, Z B KA 5T & B PCR(RT-qPCR) 547 Al 8 28 43 A= % 35 41 4R W cire_0015756F= 4% s
RNA(miR)-515-5p#9 &L K-F. FloF, Fcirc 0015756/ F #KRNA(si-circ_0015756). miR-515-5pAE
P si-cire_0015756+miR-515-5p37 &4 4 5 4% Fe i I 2m AL AS49, KA W F A% R 3 5. F
AR S B M ASA9 tm e 3 T A ), R A X el AR AT AS49 % Rty BT &, R R BAA 5
Yo FaTranswell 52 34 M AS494m oy i A 66 /1. & @ R PPk M2 & i 4% R 7k & & 3(HMGB3) 89 &
K, WE K E B Hcire 00157565 miR-515-5p. miR-515-5p5HMGB3#¥ed) X 4. %22
7, Bl 2848 F cire_00157564948%F K-F B2 & & 5 2122 (P<0.05), miR-515-5p #4824 K- B Z 1K
F 98 & 20 42(P<0.05). F#circ 0015756 % 1% /& AS494m 38 74 47 %) % . A% . miR-515-5p#9 48
3K B E A5 (P<0.05), BEF RS, THIEH. EH@Ies. HMGBIE G e94ax K-F B E %
1&(P<0.05), it & AmiR-515-5p/5 A5494m it s 4p 4| & . AT % B %I+ 5(P<0.05), £ &M R,
EHIEH. TH @R, HMGB3& @ 948 K- 2 F H{K(P<0.05). #74ImiR-515-5p& X B 2,
35F Hcirc 0015756 & AT AS494n 03878 . S 5T A £ 45 A AHMGB3%& @ &34 69 %5701 (P<0.05).
circ_00157565 miR-515-5p AL 3 4 4, miR-515-5p 5 HMGB3 AL #E 4 4. & X, THhcirc 0015756i8
it ¥e.15) _EBmiR-515-5p/HMGB34h3 4| It J& 4m e, 38 78 Ao it 4%, 5 0B .
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circ_0015756 Affects Cell Proliferation, Apoptosis and Migration by
Regulating miR-515-5p/HMGB3 Axis in Lung Cancer
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Abstract In order to investigate the effect of circ_ 0015756 (circular RNA 0015756) on the proliferation,
apoptosis and migration of lung cancer cells and its underlying mechanism, RT-qPCR was applied to analyze the
expression of circ_0015756 and microRNA (miR)-515-5p in lung cancer tissues and adjacent tissues. Meanwhile,
si-circ_0015756 (circ_0015756 small interfering RNA), miR-515-5p mimic, si-circ_0015756+miR-515-5p inhibi-
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tor were transfected into lung cancer cell A549, respectively. The proliferation ability of A549 was assessed by
methyl thiazolyl tetrazolium method and plate cloning assay. The apoptosis rate of A549 was measured by flow
cytometry, and the migration ability of A549 was evaluated by scratch healing and Transwell test. Western blot
was used to assess the expression level of HMGB3 (high mobility group protein 3). The targeting relationships
between circ_ 0015756 and miR-515-5p, miR-515-5p and HMGB3 were verified by dual luciferase assays. The
results showed that the relative level of circ_0015756 in lung cancer tissue was significantly higher than that in ad-
jacent tissues (P<0.05), while the relative level of miR-515-5p was significantly lower than that in adjacent tissues
(P<0.05). After interfering with the expression of circ_0015756, the cell proliferation inhibition rate, apoptosis rate,
and miR-515-5p relative levels of A549 cells were significantly increased (P<0.05), and the colony forming num-
bers, migration distance, migration cell numbers and relative levels of HMGB3 protein were significantly reduced
(P<0.05). After overexpression of miR-515-5p, the proliferation inhibition rate and apoptosis rate of A549 cells
were significantly increased (P<0.05). The number of colonies formed, migration distance, migration cell numbers
and the relative level of HMGB3 protein were significantly reduced (P<0.05). miR-515-5p inhibition significantly
reduced the effect of interfering with circ_0015756 on the proliferation, colony formation, migration and HMGB3
protein expression of A549 cells (P<0.05). circ_0015756 directly bound to miR-515-5p, and miR-515-5p directly
bound to HMGB3. In conclusion, interference circ_0015756 inhibited the proliferation and migration, and induced
cell apoptosis of lung cancer cells by targeting and up-regulating miR-515-5p/HMGB3 axis.

Keywords circ_0015756; lung cancer; cell proliferation; migration; apoptosis; miR-515-5p; high mobility

group protein 3

it 68 A e EE N S RE I R B 2 —, Ak
54 BT 1G99 ) R k1805 M. AR ALHE TR, Ak
I7~ T Ao B AR T AR P TR VR T SR A
W 2 f, (HSAFE AR A7 2 AN IR, I o e e BN
it ¥ 7 SR P 2 L TR 2R, S T i 2 % R i R 3%
ok, HEBENLERIEAR B B . BRIk, e il
(1) S BRATL ) %o K A A1) il e ¥ 97 SR 2B O L B
I IRRNA (circular RNA, circRNA) & B A 3 A7 7 3
G K6 ) B R N U PERNA, BT 98 3IF SEcircRNA B A 40
ZUFRIK R R 1, I I A2 ) 53 /NRNA(microRNA,
miRNA)[H] 2 ##mRNAK 1A K S 5 I 1) Kk A f
RIE, EFEREIRIT ISR s B AL R, IR
ZrhicircRNA 0015756(cire_0015756)3 35 i, mtk
circ_0015756 %] & B& AR AN iR 38 5. (228, 1L
F&FGH R T2 AR PLRE /1) R Micire 00157567 fit
Jert R AE W) S D e AT AE AL v AN TE 2. B TR ARGE,
JIti 9 4 L i miR-515-5p K 1A P AL, 1T % 1A miR-515-
Sp ] 0 il s 40 A7 VS AR R . R B R IEE A
3(high mobility group protein 3, HMGB3) =14 5 fifi
Jort (PR PE T FRANAS RIS A 0%, MU HMGB3 X fii i
S B B A 0 T AN B S G AR ST B TR T #
miR-515-5ps&circ_ 001575611 ¥ 7 ¥ 11, HMGB3 /&

miR-515-5p 7 7E#E 55, DR IE, AN 709 T circRNA-
miRNA-mRNA i 4% WX 2% #5815 circ_00157567F i Je i3t
JEFRAE T, B A NI VR T B R .

1 MRERE

1.1 SEIe#ARY

L1 B8Rk EE35H1(20174:6 H 3220204F 12
H IATE R 5t T B KON IR s B i) J5E % 1 il e 26
{1 it 2 2 RN 98 55 LH bR AR (BE B R R L5 em, TG
e 2 IR ) . FYE19B, Lotk 1647, FEREFE54~T5
%o FARVIGG, ¥hr AR B TRE TR, ARG
RS H] 80 CCHIVKF HIRATE » AW FL L 1 3 TR K
NIRERE A 23 A i, Frf g 8 m
THEE. BNFRAE: RETRZEWIT . BU7T %
IR VAT AR SAIE SO . HERRARE: AR AT
B2 BRI T B MR R T bR A
1.1.2  fefofeiXF| NHFESH I AS49. N IE %
Jiti b Rz 20 il BEAS-2BIW o E R B gl i 5 J
ik & . SYBR Premix Ex Taq. Trizolik
M E R EE A TR A miR-515-5pBly) 1
H X (miR-NC). circ_0015756]/NT-H RNA(si-
circ_0015756) J% H B P %F fl (si-NC). miR-515-
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SpHI4MHI4 (anti-miR-515-5p). 76 K BEIR & i
il B B B AR F R AR iR
(electrochemiluminescence, ECL)Rf) & I
V(Annexin V)-7 il SR 7% 6 2 (fluorescein isothio-
cyanate, FITC)-f{t A BE (propidium iodide, PI){f T
RO & 4 i e e T b B B R A
FRA A ; BIFHMGB3H 5w FE Tk (M02834). FRIE
b g -3-f R I & (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) ¥ 7 B HL {4 (BM1623) 1
TR LAY TREGRAR ; PSR
(methyl thiazolyl tetrazolium, MTT)iR & 1L 251/
R IgG 9T (A0216)W H i3 = KRAEMHARFH R
AF]

1.2 75

1.2.1 582 & PCR(Real-time quantitative PCR, RT-
gqPCR)& M circ_ 00157564 miR-515-5p& & H
Trizolif{ I iR 121 H 554141, BEAS-2BHIAS49
S R RS RNA, R sl R) & & il cireRNA
miRNA#] cDNA, J5|H SYBR Premix Ex Taqif{T
RT-qPCR. PCRY HEFE/F9: 95 °C 10 min; 95 °C 5 s,
60 °C 10's, 72 °C 10 s, 2L 40Mii¥h. circ_0015756
0l UL GAPDHAE % HE, miR-515-5p&all LA U6fE
RXHHE . circ 0015756 37514 5'-TGG ACG GAA
CCA CCT CAA TG-3', N5 #15'-CCT GAAA CCA
CCC TCA CAA GT-3'; GAPDH 5% 5'-GGG
AAA CTG TGG CGT GAT-3', FiF51%5'-GAG TGG
GTG TCG CTG TTG A-3"; miR-515-5p_Fii# 5147 5'-
CGG GTT CTC CAA AAG AAA GCA-3', N34
5-CAG CCA CAA AAG AGC ACA AT-3'; U6 Lt 5]
)5'-CTC GCT TCG GCA GCA CA-3', N5 5'-
AAC GCT TCA CGA ATT TGC GT-3'. 2#3i+5i
circ_ 0015756 ImiR-515-5p A% 7K

1.2.2 @m@dEic. 44 ASA9ZH s IR AE B A
10% 64 M3 « 1% 75 5 = 8 5 2 W1 RPMI-
164055 77T F , FUNA 5% ALk, 37 °CHi 94
WFHE o ASA9YH Hfb A ik B 80% I #EATAE /8. HX
2x10°/N 5 SAK AS494H M 42 Fh 2 6FLAR , %[ Lipo-
fectamine™ 2000 441277 6 B 544 si-circ_0015756+
$i-NC. miR-515-5p mimics. miR-NC. si-
circ_0015756+anti-miR-515-5p % Jill % e b A FE A
50% 1) ASA94M i . B 4 48 hit) AS494HM, RT-
qPCRIG A i cire 00157568 miR-515-5pH) % 4L

R LIS IR i e ROR o R % L Y B4 [F)H5 AS49
4H g 53 Nsi-NCHL. si-circ_ 001575620, miR-NCZH.
miR-515-5p4. si-circ_0015756+anti-miR-515-5p4..
I e 1 ASA9Z P 1 9 0 HE (con) 4

1.2.3 MTTHEEMASA9E A DR2X103ANY/ALIN & E
W4 5% 4448 hJE IR ASA9Z0 M 42 Fh 2196 FLAR, ML &
48 hJ, & FLAIN20 pLEIMTTIA W, % & 4162 h
Jei, IIN150 pLfft — B FE AR, KEPR 15 mini fiF
FE . HEEFRACAE490 nmib I 5E & FLIR G FE (D) R -
T T PN 2 (Yo)y=(1—-SL 58 2 DAE /S HEZHDAE) < 100%
124 FARLIE FIAM ASA9 & KT AR AL ¥
B IS (1 ASA9AN R 6 FLAR,, BEFLIx 10N,
MR E 2, BEEHPAIR AT A5y . FH iRk
Gz M ER K (PBS)MHE24%, 4% % 5% H I ] o 4 w42
7%, 0.5%%5 i L1020 min. 7E BN T % B K 3
ITHAIRR, THEOR 50/ 41 Hi i 5 % BB R AR TR TE A%
125 AXMEALMASIOBT=F  HPBSHEL
YL ASAOL 2 UK, WU AR H i OF B & 1200 pL&s &4
MR (E 10 puL Annexin V-FITC)H, =BG &
30 minfi, IS5 pLATPIAIZ00 uL 4 & 22, 1R 2)
S5 SE R A B o B & A S R B R T R
12.6  X|JEA4A 53 Ao Transwell 52 B4 M A 549 28 e,
#1245 A () KR A . Y51 AS549
1Tt ) 2 P M 1 10PN /mL I 4 R A2, H500 pl
IINGFLARH, £ 32 R e Z 40 . 10 pLASWRAS
SLAE B2 AN R T —RE 2R, PBSIFYR3IR, ZRrkifs
i O S X K N 8 G M =) e B B S -
TN 5% AR 37 °CREFRMME B 24 h, M =24 h
R 96 o 3T A% 10 S (um)=H] 46 %R 56 FE—24 hRJR
G o (2) Transwell 5246 . FH G LI 35 77 K A B
S FRTASA9ZH i, PiC 1) B 25 B2 A 1< 1094 /mL I 48 i &
. HX200 pLin A # Transwell/)N% _E i, BU500 pL7
10% 6 4 L35 B35 2 O 224408 7, 37 °CRE 7%
FEE24 hG, BUHNE, 4%2 5 PR [ 2 5 A0
JHi, 0.5%%5 fh g gett. WEE N BENLILER3 MLt
#, AP MER R IT R 4N 2

127 & @ R FP itk ik 40 MAS49 P HMGB3 % & & &
FHRIPAZE M 2 fift e 4+ J5 I AS494 Jid, 12 000 r/min
250010 min, EFRAMIEE F, BCARAE 0 HiGW
HH (R 1 o, e RN I v B LUK T )
W B B R — 9 O T B g AR B 5% i
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Whky B Tris g 7 £5 7K-0.1% Tween 2025 /i A = IR
B h, R )55 PLHMGB3 N 1:500% 8, GAPDH N
1:1 500% BE)TE4 CCAAF FIF BT/ B 5 X B 1)
(16008 ) IR A 1 hjn, FHECLIRF S gL e
7. K Quantity One X Il & 5% K. L\HMGB3
HMGAPDH K & {f U AE 27 RHMGB3 £ H A 7K
1.2.8 KA FE B4 £ 1 0 4E circ_00157564=
miR-515-5p. miR-515-5pf» HMGB3#®m % % 4
A miR-515-5pZ- &7 s [ cire_00157565 HMGB3-
3'UTRFH 70 B B pmirGLOF A B ET A2 2 (WT) %
HE MR BRI W T-circ_0015756. WT-HMGB3. ¥
A miR-515-5p 45 &7 s cire_00157565( HMGB3-
3'UTRIF AL P 51 5 B 3 pmirGLOZ A4 Bl 58 45 7Y
(MUT) % 2R 15 5 MU T-circ_0015756. MUT-
HMGB3 o KiAH B2 4R 1 R 73731 5 miR-515-5p mim-
ics Bl miR-NCHEFE Y ASA94IL , >R FH %t 2 B 15
SE DR TR ) 0 W e e 48 his ASA94M I [ 7 K Hy
PIRBGANEG B ORI SN, DA W IERR
FHXT 2 't 3% g v 12k
1.3 GitE ek

R EIANEE, LM S 3R, B
DAV S50 Bt b 1 22 (k) R 7m . K FISPSS 18.04% 43k
ATGEvE o3 AT, JRSEAE AR oo 56 FH T bl A o 28 ) 504 22

S, BRI 2507 25 43 M FISNK-g 6 56 F T LG 38 %2 4 )
BHe =R . P<0.0SNZERA G #mE .

2 FR
2.1 7ERBFELEZE dcire_0015756F1miR-515-5pF
LAl

i 95 2H 23 Hhcire 00157567 A1 XF 7K - % g 5%
H 2 3 T =1 (P<0.05), 1imiR-515-5pl#) A X 7K ~F
g8 55 4 A IR 2 B AR (P<0.05) (K 1).  AS494 il
circ_0015756 1 #H X% 7K *F- 5 BEAS-2B4H ffd LU 55 ¥ 3%
F+ 1 (P<0.05), miR-515-5p ¥ AH % 7K ¥ 5 BEAS-2B4H
Jf B 2 B IR (P<0.05)(3R2) o
2.2 FLAAS494AFEHcire 0015756, miR-515-5p
FIERE T

Lconl. si-NC4 L #L, si-circ_00157562HA549
4il ffg Hhcire_ 001575611 A1 5 7K T f. 3 £ AK(P<0.05),
miR-515-5p i A XS 7K 55 3 T 18 (P<0.05); SconZH.
miR-NC4 bt ¢, miR-515-5pZH A5494H iy F1miR-515-
SpIPI AR X 7K 7 55 35 T =5 (P<0.05); Hsi-circ 0015756
LA, si-circ_0015756+anti-miR-515-5p2H AS54941 ity
HmiR-515-5p AR XS 7K i 25 PR (P<0.05)(33) -
2.3 FLHAS49ZHARIETE B S140T

Sconfl. si-NCH LA, si-circ_001575641A549

F1 PhELELA Bcire_0015756F1miR-515-5pHIFRiA
Table 1 Expression of circ_0015756 and miR-515-5p in lung cancer

4

Groups n circ_0015756 miR-515-5p
Tissue adjacent to carcinoma 35 1.01£0.11 1.00+0.12
Lung cancer tissue 35 4.60+0.33* 0.15+0.03*
t 61.057 40.654

P 0.000 0.000

*P<0.05, 5955 LSV LL .

*P<0.05 compared with Paracancerous tissue group.

R2 AS494AffH circ_0015756F1miR-515-5pEFRik
Table 2 Expression of circ_0015756 and miR-515-5p in A549 cells

f}j\ri%ps circ_0015756 miR-515-5p
Human normal lung mucosal epithelial cells BEAS-2B 1.00+0.08 1.00+0.10
Lung cancer cell A549 3.19+0.31%* 0.24+0.03*
t 20.521 21.838

P 0.000 0.000

n=9; *P<0.05, SBEAS-2BZLALL
n=9; *P<0.05 compared with BEAS-2B group.
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I 0 4 L A0 o) 4 3 T i (P<0.05), R TE T B
/> (P<0.05); 5 conl. miR-NC4LLL#;, miR-
515-5Sp2H AS494H i 14 5 40 i) 6 2. 35 151 (P<0.05),
VR T I 2 0D (P<0.05); 5 si-cire 00157564
L%, si-circ_0015756+anti-miR-515-5pZH A5494H 2
G A R B BRAK (P<0.05), SV BT 518
%(P<0.05)(#4).
2.4 FLEASAYMBET- R RIAT R EE JIHIAEN
Lcon#l. si-NC4LLL#, si-circ 001575641A549
M TR L T (P<0.05), iER R . TR
i 5 522 PR A (P<0.05); 5 con4l. miR-NCHLEL#L,
miR-515-5pZ1 AS494H i 7 1% & 3 F =1 (P<0.05),
TR Y B 3 PR (P<0.05); 5 si-
circ_ 001575620 LL#5 , si-circ_0015756+anti-miR-515-

SpZH ASA94H i iE T2 % 1l 25 PRI (P<0.05), TR FEES .
TER A0 M AU 3 T =1 (P<0.05) (B 1T RITER S) .
2.5 RLAAS494MREFHMGB3ZE B RIARIE
Lcon4l. si-NCZ1LL#, si-circ_001575641A549
Y s HMGB3 2§ [ [ A X6 7K 1 2 3 8> (P<0.05); 5
conl. miR-NCZLEL#H, miR-515-5pZH A5494H ity
HMGB3 £ [ AR X K F B35 982> (P<0.05); 5 si-
circ_00157564H LL# , si-circ_0015756+anti-miR-515-
SpZH A5494H fil HMGB3 £ [ (1) A% 7K 1 2 25 34
(P<0.05)(E2F13k6).
2.6 circ_0015756. miR-515-5pF1 HMGB34E[q]
K AZMILIE
Circular RNA Interactomeft £ #1 i 7~
circ_00157565 miR-515-5p/7 B [AIAFAE4RF VLS5 A r

3 A5494BfI R cire_0015756. miR-515-5pHY3Rik
Table 3 Expression of circ_0015756 and miR-515-5p in A549 cells

o4

Groups circ_ 0015756 miR-515-5p
con 1.00+0.00 1.00+0.00
si-NC 1.01£0.02 0.99+0.04
si-circ_0015756 0.23+0.02*" 4.13+0.09*"
miR-NC 0.98+0.03
miR-515-5p 5.39+0.10%
si-circ_0015756+anti-miR-515-5p 1.2240.05“
F 6 757.874 8 981.556

P 0.000 0.000

Xts; n=9; *P<0.05, Heond A LL; "P<0.05, Hsi-NCZHARLL; “P<0.05, S5miR-NCZHAA LL; ©P<0.05, Ssi-circ_ 0015756440
-: circ_00157563RIE B FE M miR-515-5pf Ik, HmiR-515-5pFRIEBH N circ_0015756 TG540 o
Xts; n=9; *P<0.05 compared with con group; “P<0.05 compared with si-NC group; “P<0.05 compared with miR-NC group; “P<0.05

compared with si-circ_ 0015756 group. -: the expression change of circ_0015756 affects the expression of miR-515-5p, but the expres-

sion change of miR-515-5p has no effect on circ_0015756.

/4 AS49LRRRINTHI R FANEE T A B A9

Table 4 Detection of inhibition rate and colony forming number of A549 cells

il ik 2 /% RIS

Groups Inhibition rate /% Colony forming number /piece
con 0.00+0.00 128.22+3.79

si-NC 0.01+0.01 127.33+4.24

si-circ_0015756 54.71£1.81*% 65.67+£2.31%*

miR-NC 0.02+0.01 127.89+4.12

miR-515-5p 64.33+£2.28%% 53.56£1.95%
si-circ_0015756+anti-miR-515-5p 15.81+0.82¢ 113.11+3.38¢

F 5135331 894.356

P 0.000 0.000

Xts; n=9; *P<0.05, HeonZAHLL; "P<0.05, Hsi-NCALAALL; “P<0.05, HmiR-NCALHHLL; “P<0.05, Hsi-circ_0015756414H L .
X+s; 1=9; *P<0.05 compared with con group; “P<0.05 compared with si-NC group; “P<0.05 compared with miR-NC group;

@P<0.05 compared with si-circ_0015756 group.
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Con si-NC si-circ_0015756
10 1047 104
1037 103‘: 103
= 10 = 102-f 138% | 5.39% T 3.85% »17.6;41%;
104 10' B 2.85% - 10'
100 T T T T T T T 100 ] T ‘| : T T T T T 100 LJ T L T L 1 L4
10° 100 100 10°  10° 10° 100100 10°  10° 10° 100 100 10°  10¢
Annexin V-FITC Annexin V-FITC Annexin V-FITC
miR-NC miR-515-5p si-circ_0015756+anti-miR-515-5p
10¢ 10* 1047
10°7 10°7 10°7
=10 L.14% 5;55/ : =10 =107
10' b{ 2.75% 10' 10"
(s B 0 N [ A | — TN SN
10° 10! 10% 10° 104 10° 10! 10% 103 10* 10° 10! 10? 10° 10
Annexin V-FITC Annexin V-FITC Annexin V-FITC
E1 AS4940AER TR AV
Fig.1 Detection of apoptosis rate of A549 cells
RS AS49RAT R KT EE B A9
Table 5 Detection of apoptosis rate and migration distance of A549 cells
Paxil T2 /% IEFEPE 2 /um I8 4 AU A
Groups Apoptosis rate /% Migration distance /um  Migratory cell number /piece
con 8.36+0.42 172.48+7.57 157.67+3.83
si-NC 8.24+0.49 175.43£7.73 159.56+4.79
si-circ_ 0015756 22.80+0.80*" 91.36+4.14** 75.78+1.47%*
miR-NC 8.30+0.48 174.15+£9.10 160.44+4.90
miR-515-5p 25.75+0.89* 76.86%2.94*% 63.33+1.49%%
si-circ_0015756+anti-miR-515-5p 12.8940.63¢ 147.29+4.43@ 125.22+4.05¢
F 1366.627 435.086 1275.570
P 0.000 0.000 0.000

Xts; n=9; *P<0.05, Hcondl M LL; *P<0.05, si-NCZHA LL; “P<0.05, S5miR-NCZHAH LL; ©P<0.05, Ssi-circ_0015756Z1AH L
Xets; n=9; *P<0.05 compared with con group; “P<0.05 compared with si-NC group; “P<0.05 compared with miR-NC group; “P<0.05
compared with si-circ_0015756 group.

R(B3A). TargetscanfE4 7M1 27~ , miR-515-5p5 Fig s 1 5 emiR-NCEHUR 2 7 g it 5 8 U(FKT)

HMGB3-3'UTRAFE s 57 EAMNTF A (K 3B). A5 WT-

circ_00157562K WI-HMGB33tHe %, e miR-515-5p 3 {3
mimics /5 AS494H M (1A 5 ' 2R g 7 14 5 % 44 miR- circ_0015756 75 Ji it 12 & i T 75 b A IE 5

NCJ& AS4OAIMLRIARXS St R BEIG PE LLBC R 28 N B O MER, BFFURIL, 9N 5L circ_00157567KF

(P<0.05); [F] 5MUT=circ_00157565{ MUT-HMGB3 3£ 4% Fhwr, T4 cire_ 0015756 R FAARK P 59 241 i 1) 44 41
e, HmiR-515-5p mimics /i ASA9YTHLFRIFH T 986 2% WHE . TR AR ZERE T, MEIR N R AR, T
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HMGB3
GAPDH
[E2 HMGB3ZE B REAEM
Fig.2 Detection of HMGB3 protein expression
6 AS494HA-FHMGB3E A FIERIM
Table 6 Detection of HMGB3 protein expression in A549 cells

44
i HMGB3
Groups
con 0.76+0.04
si-NC 0.75+0.04
si-circ_0015756 0.3340.02*"
miR-NC 0.77+0.04
miR-515-5p 0.23+0.02*
si-circ_0015756+anti-miR-515-5p 0.62+0.04¢
F 425.900
P 0.000

Fks; n=9; ¥*P<0.05, HeonZl fHLk; *P<0.05, Hsi-NCALAH EL; P<0.05, SmiR-NCHLM EL; ©P<0.05, Hsi-circ_001575641AH L o
Xts; n=9; *P<0.05 compared with con group; “P<0.05 compared with si-NC group; “P<0.05 compared with miR-NC group;

@P<0.05 compared with si-circ 0015756 group.

(A)

WT-circ 0015756 5’ AGACAGUUAUCAGUAIIJ?IGIIAIG?AIAG 3

miR-515-5p 3’ GUCUUUCACGAAAGAAAACCUCUU 5

MUT-circ_ 0015756 5’ AGACAGUUAUCAGUAAACGCCGG 3’

(B)

WT-HMGB3 5’ CCCACUCCAUUGUAUUUGGAGAC 3’

miR-515-5p 3’ GUCUUUCACGAAAGAAAACCUCUU 5’

MUT-HMGB3 5’ CCCACUCCAUUGUAAGGCACAGC 3

A: circ_0015756 FTmiR-515-5p) HAMNF41; B: miR-515-5p AIHMGB3{) EAMNTF 41« bRZLAL N FEABAT 54 o
A: circ_0015756 and miR-515-5p complementary sequences; B: miR-515-5p and HMGB3 complementary sequence. The place marked in red is the

mutation site.

E3 circ_0015756. miR-515-5pAI%R[EF5FM X miR-515-5p. HMGB3HIE 57517500
Fig.3 circ_0015756, miR-515-5p targeting sequence prediction and miR-515-5p, HMGB3 targeting sequence prediction

P cirec_001575638 1 42 17 miR-610 i pl £F 4E 241
g A= K [Rl -7 %244 1 (fibroblast growth factor recep-
tor 1, FGFR1)# A R 1A% 5 e 40 A 07 T Fn & 31
BH OV A T il 41 23 cire 0015756 (1) FH Xt

KT, T T cire_0015756 5535 [ i
ASAOARIIEEE . IERERE S, F BRI, X5
circ_00157567F At g i o (1 /E H — 2 *1. miR-
515-5prEALFE filifi . 7L A g A0 B e 9 76 9 1) 22 Fol
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Table 7 Double luciferase report experiment

:);\ri%ps WT-circ_0015756 MUT-circ_0015756 WT-HMGB3 MUT-HMGB3
miR-NC 0.99+0.03 0.96+0.05 0.98+0.08 0.98+0.05
miR-515-5p 0.35+0.02* 0.97+0.07 0.21+0.02* 0.96+0.06

t 53.251 0.349 28.013 0.768

P 0.000 0.732 0.000 0.454

Xs; n=9; *P<0.05, 5 miR-NC4IH L.
X+5; n=9; *P<0.05 compared with miR-NC group.

SR HORFE T AE R U AR R, miR-515-
5pifl i # 5] (A 20 g/ 2 6(interleukin 6, 1L-6)#1 4]
JHF e 240 B 3 7% RS2 28 SR 4 ) JH e B A%, AT BHL By
JHFgea ke 131, A5 H A1 e HH miR-515-5p 5 ik
circ_0057553 % i 20 PRUWE A . 85 . IR AR 28
(R E FH 09 ARBI 5 K 0 e 2H 24 miR-515-5p
(VARG 7K i 25 FRAIG, 1 3K miR-515-5p ] i 3
ASAOAMITA T, F0H A0 M G FE AL RS o (RIS, AT
R P miR-515-5p A circ 001575611 BEL#EHE 4, H.
£ AS494H i miR-515-5p )21k 32 3 circ_0057553
F 7 . T cire 0015756514 %35 miR-515-
SpIIHTI R R I, $E7R cire_0015756 7] fig #1L []
miR-515-Sp %tk e . E— Bt FiR B, HH)
circ_00157565 1% B B9 55 T3 circ_00157563 14
XF ASAON G TE  IERSANHI AR T e BRI, IX 3R
B il e Th A7 7E circ_0015756/miR-515-5pifizi&i%,
circ_0015756%L 7] T ifimiR-515-5pZ 5 i itk fg .
miRNAE T 5 mRNAK) 3"'UTRE: & M 521
mRNAR L2 H 25 o 0 e i 2L, o7 5T
IR, miR-515-5pii i ¥ i) 5 g ot JUL I 3- B g £ 11
V% a(phosphatidylinositol 3-kinase catalyzed subunit
a-polypeptide, PIK3CA )] &5 A a2 20 Jfa 38 5 A 507
it 52 %1, miR-515-5p i BH T V14 ol e s AH Ok B
9(sex-determining region Y box 9, SOX9)FKiL/KF-, I
S5 15 A 20 M) B VD R AR (R R 24504 U AR AT R
W HMGB37& miR-515-5p i fE 4L . HMGB3T,
Wl S fites 1) B0 RN, B FTHRIE , HMGB3/E N
miR-513bHE s o] (i 3 i 40 B s A A A2 U7 K
HEIE % 15 RNA(IncRNA) HOXA PR i ¥ 5 A e XL
RNA(HOXA transcript at the distal tip, HOTTIP)i#id i
& miR-615-3p/HMGB3 H i 3k i 42 175 3 1) Ml e 41 i
WERE RS, IbAh, HMGB3IE [/ A cire_0001313/miR-
452 Fflcire_102179/miR-330-5p73F-Hll ) FifmRNA, Z

5 e 40 B A . (IR 120 AR
FAF S92 HMGB3 /& miR-515-5p i B 40 A, i &Ik
miR-515-5pE% T circ 001575614 7] F I HMGB3 2
kK, HAMH] miR-515-5p3 ik B 2935 T
circ_ 001575631k %} HMGB3 2 4 235 i 0 1 1F F
X R circ_001575638 1L 4% miR-515-5p/HMGB3
2 5 it R

B2, AREFE KB T cire_ 00157561 il
WA BEAFNE R, IESE T T 4ficire_001575638 i
# 1] _F 9 miR-515-5p/HMGB 3 4l ] 4171 1] fi 8 41 i 334
FAANIE R, 5 A0 M 1, 3 i 00 ) i g i . X
Rt VR 97 B A E A 20O A
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