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[HE] ER588 EFMWIER: FRRRNARE—ZSTERFL a4 388 4776 () B e A R e
I N JEPERNASSF. FRIRRNA circHIPK3 ( circular RNA HIPK3, circHIPK3 ) 7EF40Jifud ( hepatocellular carcino-
ma, HCC ) kKRR, (et HEanisE & (HRIHAEIE /NI (non-small cell lung cancer, NSCLC )
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AN AMAIGF1EE R B K. 4R FRRNA circHIPK37E6RENSCLCAI U bk 345 ik, HiHH1299% 1k
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[ Abstract ] Background and objective It has been proven that the circular RNA, possessing a stable covalently
closed continuous loop, is a type of RNA molecule which is expressed widespread in mammals. The circular RNA circHIPK3
is abundantly expressed in hepatocellular carcinoma (HCC) and promotes tumourgenesis. However, a role for circHIPK3 has
not been systematically examined in non-small cell lung cancer (NSCLC). In this study, we investigated whether circHIPK3
has an effect on cell proliferation in the NSCLC cell lines NCI-H1299 and NCI-H2170 and the underlying molecular mecha-
nisms. Methods The expression of circHIPK3 was measured by real-time PCR in NSCLC cell lines. Nuclear mass separation
experiment was used to detect the location of circHIPK3 in cells. The gain and loss function experiments were used to exam-
ine the proliferation of NCI-H1299 and NCI-H2170 cells by Cell Counting Kit-8 (CCK-8) and the colony formation assays.
Then, circHIPK3 was cloned into the downstream of the luciferase reporter gene which activity was detected to verify whether
miR-379 could bind with circHIPK3 or IGF1 mRNA. The protein level of IGF1 was detected by Western blot and ELISA in
circHIPK3 overexpressed/knock-down NCI-H1299 and NCI-H2170 cells. Results CircHIPK3 was generally expressed in
six kinds of NSCLC cells lines we detected, and the expression level was highest in H2170 and lowest in H1299. Overexpres-
sion of circHIPK3 obviously promoted NCI-H1299 cell proliferation and knock-down of circHIPK3 inhibited NCI-H2170
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cell proliferation. In the luciferase assay, miR-379 was observed to sequester circHIPK3 and IGF1 mRNA with potential bind-

ing sites. Furthermore, we found that the overexpression of circHIPK3 could increase the expression levels of IGF1 and knock-

down reduced it. Moreover, up-regulation of miR-379 rescued the phenotype induced by overexpression of circHIPK3. Con-
clusion CircHIPK3 could promote cell proliferation by a circHIPK3/miR-379 pathway in NCI-H1299 and NCI-H2170 cells

and might be a potential tumor biomarker for NSCLC.
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This study was supported by the grant from the Affiliated Hospital of Nanjing University of Chinese Medicine (to

Xuejun ZHU)(No.30670917).

g St R b R R AT R R 2 —,
HrAE/N OB ( non-small cell lung cancer, NSCLC ) ¥k
5 L o iR 85 9% L EARXENSCLCHI MG IAYT E
WG T e PR AR, (FUR M (1 SR AR AR AR IR
F15%, ik, BFFH THLH K K BB 167 H A4
XIS T B H

FRARRNA ( circular RNA, circRNA ) J&—25] 72 f£7E
FIHANWIRNWIESRIGRNA, F3 5 540k KN L
PEFES T, Cire RNAKHS A A I T LR (1 41 i X 3,
WA H NG TR, 5 KEIESHMGRNA

( long noncoding RNA, IncRNA ) M microRNA ( miRNA )
ANFEZATET, A4S b FI3 s i, i 2 i 2k
WA RS M Y. CireRNAS {2 1S 5 5] A2
() A BRI B R 5 i s R rp . PRRRNAR Dl it . D
YENmiRNA“MEL{A” ( miRNA sponge ) ; @Q5HEMAZE
HAE; OFMBIFMZ RS Z R R HEIIRE, 7
JAMETE T, FRIRRNASE A miRNA“HE AR (A8 4% T i 0 5L
ML B 20tz aRaE" . Tk Z A HOIRRNA
H B 20— P miRNAZS S0, Hik, HeTLER
RNA TR A I BFmiRNA, - AT 38 2o 55 4 14 P I RN A

( competing endogenous RNA, ceRNAs ) ALl 78 45 B
miRNAH 9 F R R A 2k S5 PN RN As
B E20104F f PandolfiSF 2 1, A 5% & BLAE 40 Jfd vh 11
KA EITRNA . L I RNAFIFRRRNA 5 4 A 84 111
mRNA 5 27 (1 7] LB miRNAZE & 0907 5, @i
o VR BFF AR AL B8 PR 1 45 A miRNA,, S 80GX SN
[ AU () RNAZ AT BAH B R4 0 45, 6 4 i 454
P R R TS SN R B TR
IRRNA ciRS-7HlcircFOXO34E 4K B] LA id 1 ceRN A HLH]
VAR IR AN R A R . FRIRRNA HIPK3 ( circular
RNA HIPK3, circHIPK3 ) 7EAF. M. Miihmis, HE
SRR F I N HIPK3MW 8 — N Ah 8 F . HIPK3AS JE Y
MORRNAA 3BT 3244, 435 HcircHIPK3 | circHIPK3.1
HlcircHIPK3.2, {H & B A circHIPK3F [Fig 5, 3 HAE

M B B IRE . WF5E K B circHIPK3A] DLZ5 &
Z 4/ miRNA, fHimiR-124HImiR-3795%, 76w,
circHIPK3 1] DA Wi 43 K7W (it miR-124, 38 1:F ceRNAAL
il - fmiR-124 R #IE RIIL6RFIDXL2, M4 2F 8
AR HEFEY . (HNSCLCHIFRIRRNA HIPK3 /)2 ik K
PRI 1 =A< B AT <

AN, miR-379 /% 1 il Jib 5 40 At 16 A Y — 2%
miRNA, ZENSCLCH1, miR-379 0] 3% i fjfr2a 248 Jfa Xk i
BARGRURE , SESRITAR Y R EE ST BIFST R I A
SEHE LA A, miR-379 0] DL i AP S EREAE K
[A-F (insulin like growth factor, IGF1 ) M ik Z4i T 41
MuyhsE . 1222 5% BER . IGFIFERTSIIRIE . FLIR
S IS S5 2P Mg A M rh R Rk A bR A e g 3
FEN . AHgE, R EHRAE T circHIPK37ENSCLCAH I R
NCI-H1299HINCI-H217091 fIh &g, 9144 Hi circ HIPK3
AT L3 £ miR-379/IGF L HENSCLCHH Jifs ZNCI-H1299 71
NCI-H2170Zf fa 34580 B L, A 2 BB ANSCLCIRYT it
T AR TS

1 MRI5FE

1.1 BB NCI-HI1299FINCI-H217041 itk ( ) [ ATCCZH
Ml ) 5 BCAFE & afllin e (WAl eX4eq
FRITAEZF] ) 3 RPMI-1640, S BEDMEM ., JifE (14 H
K EGIBCOATH] ) ; 2 fEReal-Time PCRIAH &

MRAARN G (WA MR A E) 5 RNAFREGR
| Trizol, Wi%s x5 £ . Lipo2000, DMSO, DEPCJ/K
(18 A 2% [ Invitrogen/y W] ) 5 514 (T BigAEY) T#:
2wl ), IGFIZ i fdit (T 3EEAbcam/Sw] ) 5 1l
Fhrup-actin L FEHLIAR . HRPARCH P RIgG . Wi
JEREFCE EERIAH & (WAMEE S RAH) ;

PVDFfi (It§ H 3 [ElBio-Rad /v H] ) 5 ECLAKA: AR
& (WHEXEPSAH); ZEpealia (TR

Ambion/yH] ) ; miR-379 mimics, miR-379 mimics control
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miR-379 inhibitorflmiR-379 inhibitor control ( I { M 4%k
HAF ) 5 CCK-8iAM (A HARAb2= w500 )
ModulusTM$%ﬂ§wﬁE$ﬁW\M>‘( (A %Promega/é
F] ) 3 IGF1 ELISARR & (W T3 ELife/Aw] ) o

1.2 Jrik

1.2.1 4iffl53% NCI-HI1299HINCI-H217041 fifl £8 155 35
TR H10% G 2E I35 FIRPMI- 164035 35 5L, HEFR M & 45
F/HEERE 2100 U/mL, ARG FET37°C. & 5%CO, K574
o, 0.25%(1 R AL AL, BERRAE KRBT AT BON A T
S

1.2.2 R0 KAl i % Ot PROIR RN AL 3% 3K 404k
pLCDH-circRNAW M A HFFEAEW /A w], 5 circHIPK3
(‘hsa_circ_0000284 ) & H #( ¥ FicirBase, fFast pfu
P circHIPK3JF 41, w3 33k i ki pLCDH-
circHIPK3 , circHIPK3 41 i Bddi A2 6 R Ml HE R T
We, FAEEAL circHIPK3 Y i 23 A Jik pGL3-circHIPK3 .
K R R A2 ) £ 98 48 circHIPK3 5 miR-37945 5 i o
pLCDH-circHIPK3 18 5 5 4% Ju 1l UL 41 Jifd , 48 hJ5 LA
1 pg/mLk B A RIS 5 R T e A M bk, %5 A2 4 A il
Fo TLERAEINE L, THsiRNAW B B AEY 2
Alo BRadFaksh, HAYFOR AIsiRNATE 0 J AR 54 A
NCI-H12998;NCI-H217041 its ', 18 12k GFPZE G 5 Gy
B, A BoRL AR Y 5

1.2.3 #5153 25 S 5 St RNase R AL ERNASI S
NCI-H1299FINCI-H21704 il 53 51| LA 2x 10°4~ /FL 4 A 6 5L
M3l A HLAL T 80% Rl 5 5 B F110.2.59 1) JEk it 11
LA, 2,000 gi5.002 min, AR BT 5 2550 & AP R,
3530 [T B 5T A X RNA, nano 20009 5E &% 5, G f7
Mo FRNAZF HRNase ] (LA FAETH LA P, HER
10xReaction Bufferfif ] 10 y.LE‘Ji@ﬁi,ﬁz—: , T g
RNA, #f1pg RNAFI1 U (14947 ) AYRNaseilfk, 37°C
10 min, Bl FPREY /A5 . CREUTiE L BOE ™4,

% 1 PCRSI4IFF%
Tab 1 The PCR primers sequence

Wik s cDNA, Sl S 52 i PCREEAG I circHIPK3
TER BT R, St =k,

1.2.4 SCHP9EEE S PCRAGIIRNAZ IR 7K P Fli 24 i
RNA, ZREEFNAEREMIE 5, 5% 545 cDNARE f, LA
B-actin NS, H4SYBR GreenTi{ I . Bt . b/ FiiE5]
. ddH,OFfC il PCRIZ W /AT, B T Real-time PCR{Y [
A TPCRY I S o W AAF R : 95 °C 2 minfiiAS e, 4K
J5 %95 °C 1 min, 60°C 1 min, 72°C 1 min, J:40FEIR,
FeJF72°C 7 minfEAf1, 455 2 A TIR SR R AR 2
ikt PCREIWIFAI LKL,

1.2.5 CCK-8{aMZH s 5256 NCI-H1299HINCI-H2170
S i B8 ARG ) S T 5 1 CCR-8IR ) 65 S8 i T2 43y
XFRRATFIAL ] (i Fak M%) 20, RIH96fLb, 1L
R Z1x10 411, 15575 d. iIACCK-8J5, 37 “CiFF2h,
K OD I {H -

1.2.6 VA pe FEIE 200 525643y X BRZH MINCI-H2170
circHIPK3YTERZH , % HEZH FINCI-H1299 circHIPK3 3 #eik
4, BHFREALIER S 10N I T 6L T, 37 °CHE
FEME G, HERER A, B EE3IN L.
1.2.7 AGOCREMAG IR L S8 h6dl: pGL-3%8 it
RiZH . pGL-3-circHIPK3ZH | circHIPK3ZZ A5 2H | circHIPK3
siRNAZH . miR-379 inhibitorZH &z miR-379 inhibitor control
. R R A Yl il 1 O 2 N S TR FilmiR-379
mimics, #4424 hjG RS, AR AR SR N
N e R FE 5 2L AN . 10,000 5005 minfi5, B
ff W iE 100 uLF I . A HOERIEN NS, H
UG I 2 45 3] A RLUAEL R DA B 7' 2 )
FEAFEIARLUM . AR PRS2 0 HUAER LA R A B
A e DR S R

1.2.8 Western blotkg il 8 [ iA K Y- AEWEME FFE
it O TE SR VR AR 0 B 1 B REGE BRI, 100 “Cil KA N
3 min-S min, DI, Sl Mk, FERE. &

Item Sequence
circHIPK3-F cggaattcTGAAATATGCTATCTTACagGTATGGCCTCACAAGTCTTG
circHIPK3-R cgggatccTCAAGAAAAAATATATTCacCTGTAGTACCGAGATTGTAG

circHIPK3 point mutation primer F
circHIPK3 point mutation primer R
si-circHIP3-1
si-circHIP3-2
si-circHIP3-3

GTCTTGGTGATGCCACCATATGTTTATCAAACTCAGTCAAG
ATATGGTGGCATCACCAAGACTTGTGAGGCCATAC
ACUACAGGUAUGGCCUCACAA
CUACAGGUAUGGCCUCACA
UACAGGUAUGGCCUCACAAGU
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M. —di. ZH BRI TS, T Bio-Rad/\ Flfk2E K
TG 5 R

1.2.9 IGF1 ELISAKI ¥4 NCI-H129941 i 53 4% YemiR-379
mimics controlfll1 F A miR-379 mimics, miR-379 inhibitor
control }zmiR-379 inhibitorP§ 2, LI1 mLEEFEILE EL2x10%4
AL —SL, IA24fLtR, FHAMEAE L. diiEREFR72h
J&, RATCHAEEE 15 T3,000 g#5.0520 min, ARHEAHF
Ui, RgifbIGFIdL KR4 "CagioefLEFbRt , Ik
B S RE MR, EARBT R R IOImA
100 uLAN[R) % HUAR R RE AU AL 38, JF I AT A s o ik
FhBERR RO X HEAE AL, 37 "CHF A2 he PBSTYRIARSIK, il
A100 uLFFEfS IPHRPHRICH — 4T, 37 ‘CH¥F1h, PBST
FRRPER, W AAF) 2020 minf 2 kK, FHBERMUAE
450 nm P K NIEWOLE (ODfE) |, i@ bRtk
PR P NIGFIRE, SRS AU R

1.3 GeiterJr ik B id Graphad Prism #0144 K il 48
I, VUMEEAREZE (MeantSD ) KR, SCIGHER I 2k
SIAEAHG S, LAP<0.05h 25 A Geit e .

2.1 %5E circHIPK37ENSCLCAN L R i ik ol
AEINCI-H1299F 3 N 41 DNA (gDNA ) FlIcDNAE MR,
i 1S PCRAL AR Y Hcirc HIPK 34, & A FR 7 £ (back spliced
junction) (B, S5 RHIBIHCHDNAZL I PCR = HH
M 29100 bp HAY AT, HHIL A DNARNREIERE S 1Y
circHIPK3 ([E1A) . Sangeril 45556 UE 1 A 5 7571
(E1B) . #IFRNase RIFALAfINCI-H1299/JRNA, gRT-
PCRZ I /kRNase RAMHAJE, circHIPK 3Rk 7KF-ICH
AL, (H R PEmHIPK 3R A KA 2 FEAIK (KI1C,
P<0.01) ik —2538 o) 20 M A% 0 43 25 S o iiE W circHIPK 3 3
BAEAETNCI-H1299 HINCI-H2170 ) 4l 5 (J&I1D)
2.2 1§ iAcircHIPK3fE YENCI-H12994 il (458 3411
HCENSCLCA i 2 H1299, H827, H197S, H2170,
HS520., H1650H ¥ | circHIPK3 [ #£ ik, KW
NCI-H2170% 5 i, NCI-HI1299% 5B &K (&
2A) . TENCI-H129940ifl & " £ % % Yk circHIPK3,
circHIPK3 %A /K 2 3% F i, mHIPK3JCHA 284k (
2B-F12C) . CCK-85ZEGA5 A /RSB0 2H circ HIPK 32 E

KRR\ OD, M B i X iR4H (E2D, P<0.01) , HH:
T e T IS B6 ) e e 2 H Z2 T X BBl (1R12E-[]
2F, P<0.01) ,

2.3 VT ERcircHIPK3 M HINCI-H21 7020 i 22 (13858 FA 13T
W T = 2ksiRNAFHcircHIPK3 [ 761k, HHsi-circHIPK3-2
AW AT HAHECR (KBA) o T4circHIPK3SL 5540
[OD,5, 2 FH R T XL (3B, P<0.01) . wefEIP %k
H B AKX e (&I3C-#I3D, P<0.01) .

2.4 circHIPK3fE R Vg 43 (47 fifmiR-379 F&{i 1 circHIPK3
[ P 8147 A 9 2 B 15 56 M 2% /A pGL3 promoter-luc i
iR WE, 5 miR-379 mimics & N 2 ki 4L 54 A 293 T Al
NCI-H12994 i J5 , AHXT FRAAXT A (EV) , 5E
B 2H circHIPK3 1Y 56 G5 i 5 B PR AR . 28 A circHIPK3 5
miR-3790 45 G0 A5, B 9878 Fi i Luc-circHIPK3 mutant
( mut-circ ) 55 miR-379 mimics3EHE A 293THINCI-H1299
h, BOEE SR RS, LAk, Hsi-circHIPK3
('si-circ ) . miR-inhibitor ( miR-in ) . Inhibitor control
(IC) 5miR-379 mimicsH:4% A293THINCI-H1299H+,
PEGIRE WA B EFEMIL (EI4A-E4B) o L EEE
F W circHIPK3 1] L) 5 miR-37945 4, AF R “Va 4 47 W% [t
miR-379, WAL, FATFFERUE T miR-379 51GF1 3’'UTR
254G, WO CRMHR A FE N2 R /R, miR-379AT L5
IGF1 ¥UTRH %454 (K4C-[H4D ) .

2.5 circHIPK33@ i+ circHIPK3/miR-379{¢ HF 40 i 6 58 7
NCI-H1299 %% AmiR-379 mimics)i5, IGF13ik7K P[5k
i, % AmiR-379 inhibitor & SLIGF13 kK i (
SA-KISB, KISE, P<0.05) . FENCI-H2170H 4 1 il
circHIPK3, A BIGF1EA B T (KESC, EISE,
P<0.05) . 7Eit e ikcircHIPK3 N CI-H1299 1) 41 fifl %
i AmiR-379 mimics)i, BEHRZ> FIHIGF1AYFR KK
-, TR RE TR A (8] A X A i 3G AR 1Y 52 ((ESD, &
SE, P<0.05) . K, fENCI-H1299FINCI-H2170H",
circHIPK33# 3 miR-379 45 IGF1 38 1512 HE 41 14 775

3 i1ig

Ok #E £ 10 B 5T 8 R IR RN ALE 920 1 & A 5
RIghRERZEWMEM. (A2, HHi 4 CDRIasHl
circFOXO3WF IR B B . circHIPK3JE: 55 — M5 85k
AR FIRRNA, Z 8 A1k 2 W E M. 7615 4
Moy, HFEXFEESHAHRNAMY, EEH&. &
IR BT P B, circHIPK3 AT LR HE 9 oy 3 5
AT, FRAT B IE T 4 X circHIPK37ENCI-H1299
FINCI-H2170 1 () DB 591 0 B HLHI A R 25 0L o o o
PR circHIPK3[A] B AT U FENSCLCHN I fy 34 58, 11
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G, AT E S — P KZ I, FENSCLCHMIZRH,
circHIPK3 Y fiE E 1 %8 BE 7 7] L3 3+ circHIPK3/miR-379 %
#, HETWFE AR ciccHIPK3 A D15 ZFimiRNAZS &, &
FmiRNAVEAR A" ME R . ZE/HE, circHIPK3A] LI
MtmiR-124, M I8 75 miR- 1244 ¥ KL R IL6RFIDLX2, i
HEAM A" . (HEFENSCLCH, circHIPK3[)#E Al L1l
T B miR-379, SCER"HE & B, miRNA-3798E 053
IGF1/)ZRIBIKF, FRATTA I /ENSCLCAH Jifl 3 circ HIPK3 1]
FEIH ) K f miRNA-379fE HFIGF L Rk, DA I 52 el 24
W9%H . Western blotFIELISAJESZ, 131 AmiRNA-379,
IGFIHHE FKF T, THM i miRNA-379 0] L1

s
A &&

cireHIPK3

= 100bp
C 3 1.5 R
- B RNass R
g 104
B’
g i
& on .- 3
mHIPK] circHIPKS
HCIH1298
E M 3 Mock
o= B RMaza R
g 1.04
0,54
§ 5
a0
o mHIPKA clireHIPK3
NCI-HZ1TD

IGF1{8E (1725 K o 3 532 ik circHIPK3 ] LU HFIGF1
ek, (RE TP cire HIPK3 A A] DA HIIGF 1Y 2 1
Ko WP R Bl A B SE 9 R W] , miR-37943 1] ]
VLA circHIPK3 KX IGF1 mRNAH #4454, 1Efa% circHIPK3
INCI-H12994 ifl 22 %% AmiR-379 7] L) 4 $f circHIPK33:f
HARIRERR, B, ﬁﬂ‘]?ﬁsﬂjcircHIPIGENSCLCéIH
il ZH1299FIH2170 44T 3718 58 A HL ] S 5 circHIPK3/
miRNA-3795LF 11,

RS, MR M circHIPK3ZENCI-H217075 3%
ik, 7ENCL-HI1299KZRik. FrLL, FRATEBAENCI-H1299
e i 1 F ik circHIPK3, FENCI-H21709 T 411

B circHIPK3
-2l

—] exont || exonz |—] exons | exona |-

g
= 1.5
D 2 3 Cytoplasm
i B Muoclear
Em-
0,5+
é o
mHIFK3 circHIPK3
NEI-H1299
1.5+ OO Cytoplasm
g Bl Mucksar
B
Ei.ﬂu
il .
éqg ‘ \ AN
mHJPK'.'« ,r.1r=HJPﬂ1

B CircHIPKBENSCLCQEHﬂ%qJE‘Jﬁﬁ A'ﬁ'}%ﬂugléﬁDNAfﬂcDNAﬂJ*ﬁ’F}i PCR}}"i C|rcHIPK3ﬁ!Zfﬂ_L'5Mh&1OO bpF3l, EI@%ER*E%TEE‘LR%E

D: circHIPK3EéEHﬂ&¢5€EHﬁJE¢E’\]ﬁ;ttﬁo **: —'?XTJ‘,E‘EZH?FHI:I:, P<0.01.

Fig 1 Identification of circHIPK3 in NSCLC cell lines. A: CircHIPK3 sequence about 100 bp around back splied junction was analyzed by PCR, and

the white rectangle indicated DNA bands; B: Schematic diagram of circular point. Red arrows represented divergent primers, and vertical short

black line indicated circular point; C: The levels of circHIPK3 and mHIPK3 were analyzed after RNase R digestion; D: Expression of circHIPK3 in both

nuclear and cytoplasmic fractions were measured by qRT-PCR. **: compared with the control, P<0.01.
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circHIPK3 . {HAFT AR, FRIRRNAGEF A OCHID IR
TET A, FRATTE FH R AR 1 kL Js ) ik circHIPKS3,
A FReal-time PCR1 J7 146 K circHIPK3 [ Kb &, A
REB A 1 R i LSk . RN H RTAH DGR IS AT
B, AR ST N A A R R U RNA, -
SRAHIF 7 T A5 4G 360 4 1% A I s i), R 3 2 4
circHIPK3 & BUAH A ) 2R 70 5 ek AH f ,  TiF 2 200 M 1 i
AR AR A 52 R circ HIPK3 [ Rk it A8 kg i . h Tik—2
5% circ HIPK3 A4 NSCLCHE i 19 43 F AL, AF5e A H
KU P 2 3 UE W] TeircHIPK 3 FImiR-379 )2 B %4

A, 1l SRR IE & B, miR-3790] A H RS A H 3L I IGF]

@
|
'y
o
a8
=
2
]

Relative expression
T y visls

mHIFK chreHIPK3
HCI-H1299

E pLCOH p-circHIPK3

fYmRNA, HIHIIGFLZE K K-, M4 s ss . 3
i FiEmiR-379)5 , IGF1FRIAK V- T, i
miR-3797ENSCLCHH ity 1 [ A 7] LAZ5 A IGF 1 mRNA,
PIRIGF1FRIKAKN- o 1 FKikcircHIPK3 A BIGF1R kit |-
P, SCZIRAR, B SN A2 circ HIPK3 & ] LA #EIGFL
() 1 FRNA, EARSCHRRIE , IGF1E— Rl B Ay 40 i A=
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Fig 2 Overexpression of circHIPK3 promoted NCI-H1299 cells proliferation. A: The expression level of circHIPK3 in 6 kinds of NSCLC cell lines; B:
The green fluorescent protein (GFP) indicated the successful and stable establishment of pLDCH/p-circHIPK3 NCI-H1299 cell line; C: Detection of

circHIPK3 and mHIPK3 expression levels in NCI-H1299; D: The cell growth rate was measured by CCK-8 assay; E: Cell proliferation was assessed by

colony formation assay; F: Statistics analysis of colony formation assay; **: compared with the control, P<0.01.
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Fig 3 Silencing circHIPK3
inhibited NCI-H2170 cell
proliferation. A: The knock-
down efficiency of cirHIPK3
siRNAs; B: Cell proliferation
was evaluated by CCK-8
assay; C: Cell proliferation was
detected by colony formation
assay; D: Statistics of colony
formation assay; **: compared
with the control, P<0.01.
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Fig 4 CircHIPK3 could sequester miR-379. A: Luciferase relative activity of miR-379 in EV, circ, si-circ, mut-circ, miR-in and IC treated 293T cells; B:

Luciferase relative activity of miR-379 in EV, circ, si-circ, mut-circ, miR-in and IC treated NCI-H1299 cells; C: Luciferase relative activity of miR-379
with IGF1 3" UTR in 293T cells; D: Luciferase relative activity of miR-379 with IGF1 3" UTR in NCI-H1299 cells. *: compared with the control, P<0.05.

**: compared with the control, P<0.01.
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Fig 5 CircHIPK3 promoted NSCLC cell proliferation through circHIPK3/miR-379 pathway. A: The effects of miR-379 mimics on the expression
levels of IGF1 in NCI-H1299; B: The effects of miR-379 inhibitor on the expression levels of IGF1 in NCI-H1299; C: The effects of si-circHIPK3 on
the expression levels of IGF1 in NCI-H2170; D: The effects of the pLCDH, p-circHIPK3, the group of circHIPK3 combined with miR-379 mimics on
the expression levels of IGF1 in H1299; E: Detection of the expression levels of IGF1 by ELISA after culturing for 72 h; F: The cell growth effects of
circHIPK3 and the group of circHIPK3 combined with miR-379 mimics on NCI-H1299. *: compared with the control, P<0.05.
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