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miR - 558 Xt A pniLE FR S5 AT R
SRS 1, AR ER T, SRR 1, FINER A 2

(1. FEAER, LA #5 2610005 2. AHEFEMRHEFR, LK &5 261000)

RE:BM AR5 miR - 558 AR ARG E A AR T n JTE ORARIETE 2020 - 5 A £ 8 G Y 35 B B ) 4L R
B LA AR IR A K0 AR R 4 B AS49 A X AVE LR 40 e BEAS - 2B, R R 55 BF 508 F R A B4E HUM (qPCR) kA8
M circ_0001017 F= miR — 558 F ik K-F BT H A KA 69 AS49 dm ik 4746 4, 51 5 A 2 ik (peDNA)ZB(A 41) .peDNA - cire_0001017
28(B 28) .pcDNA — circ_0001017 + miR = NC #8(C #1) .pcDNA - circ_0001017 + miR — 558 £8.(D 41 ) . 5k A & K & B4R 45 5 T4 )
circ_0001017 5 miR - 558 #9361 X A ; K w3 P HAB Rk 3 (MTT) 3% P AR L BTG R 55 3 Transwell 583 37 X, 40 i R 571 4 in] 2 e
B EM I GEAS AT OL; R A qPCR SRR cire_0001017 .miR — 558 & & K -F 5 R A % 9% P i (Western blot) 440 B 4m JtL ik €
BH T -2 %8 (Bel - 2)4 Bel - 2 48K X & & (Bax) 89 F X AP R 5 FALOLE, MOBRZLLT cire_0001017 #9 F AR P 2
FHAK(P <0.05),miR - 558 89 &k K-F 2 F 5% (P <0.05);5 BEAS - 2B 49 i s 4%, A549 20 L F cire_0001017 #9 K ik K -F 2 %
BeAR(P < 0.05) ,miR - 558 #9 & & K-F 2% & (P <0.05) .miR - 558 3¢ & ik 7T 2 BAR I A& A AR (WT) - cire_0001017 89 5k %
& (P <0.05) .5 A ZLede, B 40 a0 M6y 3 54 4750 A L8 = % cire_0001017 F» Bax K& K-F3) %53 (P <0.05) , 0 8 5L T %
T mIRAH R E MY (P <0.05),miR - 558 #7 Bel - 2 RAKFH RFBAL(P <0.05); 5 C L4, D 20 49 i v 3 78 47 ) 5 |
A= F circ_0001017 Fo Bax &K KP 3 BEBAK(P <0.05), 2 LT 2 24 2 i 239 .33 % (P <0.05),Bel - 2 4= miR - 558
FIBKFHRFIFH(P<0.05) HEIR L RE miR - 558 2R IFLRIE cire_0001017 Al ik 2m RO &9 3§ 78 | S8 e T s, | 12 A5 8 2 4] 4F
A B mRe A=A

KB 1 cire_0001017;miR - 558 Ak ; AS49 2 R ; w38 98 3245 5 tm B R o=

Effect of miR — 558 on Proliferation, Migration and Apoptosis of Lung Cancer Cells
GUO Shujuan' ,ZHENG Chengling',GAO Xiaopan',SUN Xiaotong’
(1. Sunshine Union Hospital , Weifang , Shandong , China 261000 ; 2. Department of Anesthesiology . Weifang Medical College , Weifang , Shandong .
China 261000 )

Abstract: Objective To investigate the effect of miR — 558 on the proliferation, migration and apoptosis of lung cancer cells.
Methods The cancer tissue and adjacent tissue specimens of 35 patients with lung cancer admitted to the hospital from May to
August 2020 were collected. The human lung cancer cells A549 and human bronchial epithelial cells BEAS - 2B in logarithmic
growth phase were selected, to detect the expression levels of circ_0001017 and miR - 558 by the real — time fluorescence
quantitative polymerase chain reaction (qPCR) method. The A549 cells in logarithmic growth phase were selected for transfection
and divided into the empty plasmid (pcDNA) group (group A),pcDNA - circ_0001017 group (group B),pcDNA - circ_0001017 +
miR — NC group (group C),and pcDNA - circ_0001017 + miR — 558 group (group D). The dual — luciferase reporter assay was
used to detect the targeting relationship between circ_0001017 and miR - 558. The MTT assay, plate clone formation assay,
Transwell assay and flow cytometry were used to detect the cell activity, cloning, migration, and apoptosis, respectively. The qPCR
method was used to detect the expression levels of circ_0001017 and miR - 558. The Western blot was used to detect the
expression levels of B — cell lymphoma — 2 protein (Bcl — 2) and Bel — 2 — associated X protein (Bax). Results Compared
with those in the adjacent tissues,the expression level of circ_0001017 in the lung cancer tissue significantly decreased (P < 0.05),
while the expression level of miR — 558 significantly increased (P < 0.05). Compared with those in the BEAS - 2B cells, the
expression level of circ_0001017 in A549 cells significantly decreased (P < 0.05), while the expression level of miR - 558
significantly increased (P < 0.05). Overexpression of miR — 558 could significantly decrease the luciferase activity of wild — type
vector (WT) - circ_0001017 (P < 0.05). Compared with those in group A,the proliferation inhibition rate,the apoptosis rate,and
the expression levels of circ_0001017 and Bax in group B significantly increased (P < 0.05), while the number of cell clone
formation and cell migration significantly decreased (P < 0.05),and the expression levels of miR — 558 and Bcl — 2 significantly
decreased (P < 0.05). Compared with those in group C, the proliferation inhibition rate, the apoptosis rate, and the expression

levels of circ_0001017 and Bax in group D significantly decreased (P < 0.05),while the bumber of cell clone formation and cell
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migration significantly increased (P < 0.05),and the expression levels of Bel — 2 and miR — 558 significantly increased (P < 0.05).

Conclusion

proliferation, clone formation, migration,and promote cell apoptosis.

Overexpression of miR — 558 can weaken the effect of overexpression of circ_0001017 on the inhibition of the

Key words:circ_0001017;miR — 558;lung cancer;A549 cells;cell proliferation;migration; apoptosis
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AT AE i 23 BRAE R OY 7 | cire_0001017 7 Ji% 5t
96 200 M v S I AR (7 it 9 4 i rh i R KT R
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7R, cire_0001017 5 miR — 558 FETELS A A i A iF oY 32
W1, miR — 558 7EJifi & 41 At v 2 v 3R AR 5 Tk, A
FEHHRIT T cire_0001017 5 miR — 558 A3 15X A fili 8
YA AS49 BT TR R T AR BRE A T .
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A (A5 4 15596026) , #4114 [ 35 [ Invitrogen 23 7] 5
miRNA $2HGEH] & (154 DP501) , cire_0001017 254 5%
R &S M KR211) ,miR - 558 [ 55 iR 7 & (5
9 FP313) ,SYBR Green ikl £ (L5 FP411) , ¥4 H
At 5T RAR A AL B A7 BR 23 7] 5 peDNA, peDNA - cire_
0001017, ¥1 1 1 1 ¥ 35 W A= ) B A BRZA Al 5 miR -
NC,miR - 558 mimics, ¥4 F |~ NS AE Y RHE A R
i 5 A e 28 T 2 3 PR A 590 65 (5 15 Promega 2
AL 46450 £2920) 5 D A A 00 R (MTT) 12055 & (it
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Transwell /NE (50 3422) , 4 B b L R 3E 5= FBHE
AR E] RPTA B 4 Ik I - 2(Bel - 2)AH5E X
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ab182858) , HlE - 3 — BRI A A (GAPDH) Hi 4 (41t
50 ab9485) , I FEHL R AR E M G(1gG) —Hi (it =
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SR (B2 A K A 12y it ) 0 9 20 2 B 9 5%

58

HAU(> 5 em WMIEF HLORA , RAEAER AN .
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20 Jf 2t G 5 43 201 - BROGP B K ) AS49 A g 2 Fh
6 LAk, 1R 4 A= T B T I8 80% I AT 55 e K i
PR 5 5% P AR B R IR ST I I A B 7 A549 41 g
B 6 FLAR T, 6 h J f 55 IR BL 40 1% 10% JG 2R 1 1
DMEM 5¢ 4255 32 315 77 48 ho W % e 25 JFOkL (peDNA) |
pcDNA —circ_0001017.pcDNA —circ_0001017 +miR - NC,
peDNA — circ_0001017 + miR — 558 mimics Y A549 4}y
e M ALl B4 .C4H . D4,

miR = 558 . circ_0001017 2235 7K 46100 « 5% F 52 f
B B A B SV (qPCR) 15 o FH Trizol 1350 $2 U
HM RG4S 5541415 BEAS - 2B 40 it L A549 21 i,
DA 20 L2 G 5 43 21 TS 45 AL 40 LY R RNA TR
miRNA £ B0 7 6 2 H_E AR 21 20 5% 40 i 119 22 miRNA
39 AR I 2 e sk 3R 6 5 RNA FILEL miRNA #% 5%
A cDNA , I3l i qPCR [ W 34 J5 K cire_0001017
FlmiR - 558 AR IK K-,

cire_0001017 5 miR — 558 (10 [i1) 5 Z2 A6 + 5 FH XL
BECFE M S5 FH cire_0001017 5 miR - 558 fU45 4
7 R AR TR B AAR WT — cire_0001017, JH A5 9872532 5]
NGB T IR AR I R AR R AR MUT — cire_
0001017, ¥ ML YL 5 70 241700 NG 9 7o kst
RS N AR S miR — NC 8¢ miR — 558 mimics L%
YL ASA9 L, 5555 48 h, KA 56 2 BRE

20 L P < B A B G 5 4 2 TS 4 2H 40

T, A AT 96 FLAR (%5 B R 2 x 1034~ 7 4L) , &

LANA 20 WL MTT ¥ 8 , FF 1A 150 L — H1 24 B0
(DMSO) o LABERAKE I 490 nm 35 K Ab 4% L B W O 2
(A, A 00 240 B 3% 2, e 8 ST T3R0S B B0 2% (% ) =

1] B o oA S 6 < R FH T Al e B T e S T o T 4 i
U500 7R 4 45 5004, R T 6 FLAR
Bige 14 d, 50 L1903k A W R £k 2% vh ik (PBS) ¥k
LA 500 wL B 5 [ 22 20 min, F 19 45§ 58 5 (6
YLt 15 min, BT N LSS v BEIE AR

20 O T R A R I 2 A AR B A s
548 T 4 AN eSS i, TV PBS PR, 500 pL
Binding Buffer HE, A Annexin V — FITC 5 P14
5 wL, FIREOERFE 10 min, T 1 h A LU 240 i ASOR:
YU T AL, SR A TR
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AL T FE I 5E < K Transwell 3256 o B 210 fifg 5% Yy
5087 BT 4 4140 A5 15 B w5 4 R, B 200 wL
T L=, T EMA GG 5520, 5555 24 h,
1 4% 22 58 W [ %F 20 min, 0. 1% 45 i 5 g e o
10 min, 2 fEE N ARG RS 15 I

Bax 1 Bel — 2 25 11 3% 3k 7K S KGR FH 40 928 B 305
(Western blot) ¥ o HU“ 4l o 5% G 5 43 21 " Wi T 4 20 41 ffg
K35, A RIPA 24, $2 B B 1, R I 2 P ik
BE L EREGE W T 100 °C i iR AZ M 10 min, B 40 pg
AT SDS - PAGE I, 7 #% % PVDF B, FH 5% Jit
Jg 4 Wi 2 h, ZJ5 I A Bax —H1 (1:1 000, V/ V) |
Bel = 2—$i(1:1000,V/ V) &HZ GAPDHALA(1:2 000,
VIV),4 CWE R, HIMA LSRG —Pr(1:3 000,
V/V),37 ‘CHEE 2 h, {# ] Quantity One 4% {2 25 14 4547
AT RE R
1.3 Sit=4bE

SR HISPSS 21. 0 G245 0 Hr o T PR LA X £ 5
PR ATMSTAEA ¢ K56, Z2 41 [A] Fe 8RR Ky 22
IHTP <0.05 M ZEFAGRE L
2 R
2.1 circ_0001017 5 miR - 558 Fix/KFE

5y o5 L 28, Bl 41809 cire_0001017 (3K
IKF 5B B R (P < 0.05) , miR — 558 [ ik K T 5 3%
FE (P <0.05) .5 BEAS — 2B 40 i b 45, A549 41 fifd
cire_0001017 [ FRIRIKT- i ZFEAL(P < 0. 05) ,miR - 558
B R A R E TR (P <0.05) TR 1.

1 circ_00010175 miR - 558 FFZRZ SRBAFRAIRIAIKTE (X +5)
Tab.1 Expression levels of circ_0001017 and miR - 558 in

tissues and cells (X = s)

AR (n=15) fRn=9)
BEuR WEMZR A P BEAS-B ASW thP
e 000017 2.86+0.41  0.870.19 26,05 <0.05 2330.11 0.98+0.04 34601 <0.05
mR-558  0.36£0.09 0.96+0.15 20292 <0.05 0.41£0.00 1.02:0.07 19.849 <0.05

5 AW, BAAM cire_0001017 )7 15K F
BETE (P <0.05), miR — 558 [ 3k /K 5 25 PR A%
(P<0.05); 5 B4l .c4ltbi, D A4l cire_0001017
() 22 3k K B AR (P < 0.05) , miR — 558 By F k7K
T (P <0.05) e K2,

2.2 circ_0001017 5 miR - 558 $1[5) % RIGF
circ_0001017 5 miR - 558 74 HAMNTA , iE L3,

miR — 5581t FGAN] P E TP ERERIAWT - cire_0001017

PN ZE G TE(P < 0.05), TENLF 4,

2.3 HREMSEERRE

5 A A, BAARREAEEE G B £ (P < 0. 05),
1 it e B T B e 2 08D (P < 0.05) s 5 B4 .C A b
A, D ZH 40 A A4 156 A 0 1 R B 3 R AR (P < 0. 05) , 21

RNA

SEREIE AR FIE 2 (P < 0. 05) JIE LS.
*2 FEMAIH circ_0001017 5 miR - 558 Rik Kk FLb ik
(X+s,n=9)
Tab. 2 Comparison of expression levels of circ_0001017 and miR — 558

in each group (X = s,n = 9)

RNA A4 B4 C4a D4 FIE P
cire 0001017 1.00+0.05 2.64+0.18 2.61+0.17 2.59+0.18" 246.745 <0.05
mR=-558  0.99£0.08 0.28+0.04° 0.29+0.06 0.75+0.06" 292.954 <0.05

E:HAAE P < 0.05;5 B4 ,P < 0.05;5Cc4A
SEL,P < 0.05.K5.K6F
Note: Compared with those in group A,*P < 0.05. Compared with
those in group B, "P < 0.05. Compared with those in group C,
°P < 0.05 (for Tab.2 and Tab.5 - 6).
%3 circ_0001017 5 miR - 558 {YE 45 5
Tab.3 Complementary sequences of circ_0001017 and miR - 558

RNA ZANEF
WT - cire_0001017 5’ - AUGUUAGCAGACCAU(‘}(‘J}‘\(‘}(‘ZI‘JC‘G -3
miR - 558 3/ UAAAACCAUGUCGUCGAGU - 5
MUT - cire_0001017 5’ = AUGUUAGCAGACCAUCAGAGCAG - 3’
a4 WHEAEHREZIRER(X £5,n=9)

Tab.4 Results of dual — luciferase reporter assay (X * s,n = 9)

RNA WT - circ_0001017 MUT - circ_0001017
miR - NC 0.99 £ 0. 06 1.01 +0.07
miR - 558 0.40 £ 0. 04 1.00 £ 0. 08
t18 24.545 0.282
P <0.05 >0.05

®5 BAMBMEESEEEREBILE (X +5,n=9)
Tab.5 Comparison of activity and number of cell clone forma-

tion in each group (X = s,n = 9)

28 5 ¥ g8 49 4 % (%) ST A (AS)
A 0.02 =0.02 126.33 = 8. 07
B 42.79 + 1. 48° 57.67 + 4. 03
(op:} 42.64 +1.51 56.22 +4.96
DZa 16.83 + 1. 83" 105. 22 + 4. 76"
FAE 2021.182 343.775

P <0.05 <0.05

2.4 HRIBSAT

5 A4 A, B AR TR B 5 (P < 0. 05),
TR AIECE Z0 /0 (P <0.05); 5 B4 .CAL A, D4
A B PR TR B E R (P < 0. 05) , iE AL 40 0 B0 38
£2(P<0.05) UL 1 K6,
2.5 Bax 5 Bel-2ZEHFRZEKFE

5 A, BAMM P Bax 2 I F A KB ET
(P <0.05),Bel - 2 AR EFEAR(P < 0. 05) 5
5 B4 .C Al A, D 4140 i Bax 2 H 18K 35 B
(P <0.05),Bel - 28 FHFAAKT- W ET = (P<0.05)
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Fig. 1 Apoptosis of lung cancer cells
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Fig.2 Electropherograms of Bax and Bcl — 2 protein expression
*®6 SHEMMATESIBBREAREKFLE(X+5,n=9)
Tab. 6 Comparison of apoptosis rate,cell migration number,and

protein expression levels in each group (X = s,n = 9)

WAl RER%)  EHmBHE(N) FaRAT

Bax Bel-2
A% 6.90+0.62 169.33+10.72 0.12+0.02 0.74+0.05
B4 22.51+1.23 82.33+£3.40" 0.55+0.05° 0.22+0.02°
C4 22.41+1.40 82.80+5.34 0.53+0.04 0.23+0.01
D28 11.01+0.47" 140.56 +8.34" 0.23+0.02" 0.54 +0. 04"
F1a 561.530 301. 744 341.571 501. 587
P <0.05 <0.05 <0.05 <0.05
PRI 2 K6,
3 iTig

CircRNA H A i FE AR ST, L EL SR RNA AR E
FLAE R A B o B (R 2B AR R R A
FEAE R, OF o1 REAE A R 12 W 10 8 7 AR W 2 s iR
P)6-71, 4l cire_0053063 ] 3 1 # [ 8 57 miR - 330 - 3p
U0 Tt 2L s 0 3 B S A 2 A T R S i 2 21
cire_0026344 Kk KV FEAK , 113 A cire_0026344 J5
Al R E miR — 938 2 1A 30l il i 40 i T B AR 2%
FEAE A 8 1000 7E B R A R cire_0001017 ik K
SEREAS, i FRIA W PR FE miR - 543 / PHLPP2 3K i 14 5
V95 2 1 RO D0) 5 cire_0001017 3 7T 38 3 76 >4
miR — 197 1 16 45 43 7 17 400 1 5 98 200 B i) 34 5 % %%
U CEWIIE SN, R TR 2 M, cire_0001017
FEIRIKTFEAR , 532 2835 cire_0001017 AT 4111 fiz J5i 96 41
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2 Let — 7g — 3p Fll NDST3 A7 &4 AR R AR BoR , 1
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559, $E7R cire_0001017 EAT 1] it s 40 MW AR A= 9 224
HHIVER , BRI a7 B S i T

WUE NG Bl A5 SL IR K 7R, miR — 558 1 ik
A AR B 2E R 30K WT - cire_0001017 B2 % & il 1%
P IESE cire_0001017 7] # 0] 25 4 miR - 558, &L A 5%
R, miR - 558 7 B a4 rh LM, £ F 3k miR - 558
SARIE AN MG S R (RZEREMT R4 5 4h,
miR — 558 7E i 40 i L, 3 63k miR - 558 & if
it i 2 ML A HG 5 B RS R 28, JT ek i H X 2542
Pt () BRSNS O MA O 2506 g IF 2% R, i 3K miR - 558
S5 2555 15 223K cire_0001320 X fifi s 40 a6 58 A= 2211)
POHIFE A, AT B8 2 5 e 2 U0 AR O 09 bR B FR T
B AR 5 R R, il 2L 2UR AS49 4 fifg ' miR -
558 1y ik K THE , miR - 558 53 26 35 Al U 55 cire_
0001017 2 & 1K % fii s 41 B 185 4 v B B L 228 1 100
HAE ST A L g T A AR R 39K cire_0001017 /
miR — 558 43F 5l 7E Jili i 4 A A 4 R e B ad A b ml R 4%
HEPEEER .

Z LR, e AL LR 4 i P cire_0001017 2238
P, miR - 558 Fik F i ik £238 miR - 558 &0 1 %
ik cire_0001017 X i 95 41 L 38 58 | o B I8 Al 12 7% 411
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