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Effects of the negative regulation of miR—-512-5p by LINC00691 on the
proliferation, apoptosis, migration and invasion of NSCLC cells

CAO Shu, YAN Jun, CHEN Xiaomei
(Oncology Department, Zigong First People’s Hospital, Zigong, 643000, Sichuan, China)

Abstract: Objective To investigate the effects of LINCO0691 on the malignant biological behavior of non—small cell
lung cancer (NSCLC) cells. Methods RT-qPCR was used to detect the expressions of LINCO0691 and miR-512-5p in 30
cases of NSCLC tissues and corresponding adjacent tissues. The dual luciferase reporter gene assay was used to verify the
targeting relationship between LINC00691 and miR-512-5p. NSCLC A549 cells were cultured in vitro, and were designed
into si—-NC group, si-LINC00691 group, miR-NC group, miR-512-5p group, si-LINCO0691+anti-miR-NC group and si-
LINC00691+anti-miR-512-5p group. MTT and clone formation experiment were applied to detect the cell proliferation,
and flow cytometry to detect cell apoptosis, and Transwell to detect cell migration and invasion. Western blotting was used
to detect the expressions of Ki67, cleaved caspase-3, E-cadherin and N—cadherin proteins. Results The expression of
LINC00691 increased in NSCLC cancer tissues (P<0.05), while the expression of miR-512-5p decreased (P<0.05).
LINCO00691 negatively regulated the miR=512-5p in A549 cells. Silenced LINCO0691 or over—expressed miR-512-5p
promoted the apoptosis rate and restrained the viability, colony formation, migration and invasion of A549 cells, down-regu-

lated the expressions of Ki67 and N—cadherin proteins (P<0.05), but up—regulated the expressions of cleaved—caspase3 and

VEF T Ik, 2 00k, SRR, RS0 1) BRI O AT S AL IR YT

-599 -



JifRE 242 2022 4F 10 A 45 12 555 511
Anti—tumor Pharmacy, October 2022, Vol. 12, No.5

E-cadherin proteins (P<0.05). Silenced miR-512-5p reversed the inhibitory effects of silenced LINCO0691 on the prolifer-

ation, migration and invasion of A549 cells, as well as their apoptosis—promoting effects. Conclusion Silenced LINC00691

could inhibit the proliferation, migration and invasion, and promote the apoptosis of NSCLC cells by targeting up—regulation

of miR-512-5p.
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it 98 2 24 A Ak 25 T i RORIAE T % i ey 114
JibEg 7 B NS A i R . AR 2 B A
Jiti g 1T 43 Ay 70N A4 et 9 AR /)N 40 9 Al 92 (non—small
cell lung cancer, NSCLC), Horfr 80% i NSCLC %,
K45 4E 4% RNA (long non—coding RNA, IncRNA)Z
YL T ol T AR S I R AR R R A
&P, LINCO069 1 75 it it 20 4 rh 3R ik 1™ (H
X NSCLC 41 B %4 A W 2447 Sk 0452 il AR AL
A AR A . IncRNA FIFEH miRNA (1953 TR 48 7,
a5 miRNA 454 52 1 miRNA X80 B ) o 42
R R R AE WA RS . AR S S O O R
miR-512-5p J& LINC00691 [/ # 3 (K] , miR-512-5p
fE NSCLC & & Js dh 2 v 2635 N 9, 5 46 35 miR-
512-5p A 5 5 NSCLC 4f fg # ="' o {2 H 71 ,
LINC00691 5 miR-512-5p () & 15 /5 JH & f] 5 g
NSCLC 20 A Pk LE W2 AT i AR A . PRk, A BF
7% & B 5T LINC00691 #2 [i1] 7 #5 miR-512-5p X
AS549 AR XG5S AT BRI ZR IR

1 #AREFE

1.1 ERER EH20174E5 A 2201941 AR
BEUsif 4 30 1] NSCLC 35, 4 F R YIBR Ay 2 412U
XTI 8 9 55 A 28 T WA R AE . 30 18l NSCLC &
Hrh L B 194, Lotk 11 6] XA (63.28+7.19)
% A A E A 6 ), oAk 15 6 ARG 9 5 1
W15, W30, 12460, 99 ABRIE : AR5 EE
G5 AR SE R NSCLC; RETARATHOT AIT 5B -
HEBRARAE « A I A A Ige 5 & 5 il o il 45 4 55
HAB ARG o A IT LA BE A B 25 B3 241 v [
BOREAESEMERE .

1.2 SEISYMAmFNIXF  NSCLC A549 4i ity ( h [E AL
Bt AR AR E AT B A SR ) 5 iR AR i
V& (fetal bovine serum, FBS) (3£ H HyClone INECIDE
RPMI 1640 15 37 3& | Lipofectamine™ 200037 & . —
s bk FF 1% (bicinchoninic acid, BCA ) & [ A ] 2 57
& BN B PEA AR & (Jb R R R
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AR AL ) 5 P L BE I % (methylthiazoletrazolium ,
MTT) | Ji 8 1 (35 [ Sigma /A 7)) 5 SCH i A7 514
JF 4 ¢ 2R i 2 R A (T 3 i 2 4 R
AR A W skl &  PCRIAF G [ EAY T
() A BRAF] |5 TRIzol 3] (34 [H Invitrogen 2y
A s PCREIW [ A TAEY) TR (L) ey A FRA
A s 0 TR & (VL IR LR A W B R Ry A R A
A s TPt A AN FEAZ TR (Ki67) 36 4k 121 Bk
PR R 4 % IR &5 i -3 (Cleaved caspase—3) A1 H Jil
i —3— Wl iR 1t & 8 (glyceraldehyde—3—phosphate de-
hydrogenase, GAPDH ) £ 5. & it /& ( 32 [# Santa Cruz
2] s RBTA b RS ZE B AR 1 (E-cadherin) FTA
25 1 5% 5 BfF 7 11 (N—cadherin) 22 78 [ P04 ( 55 H
CSTZ~H]) .

1.3 KA Z*

1.3.1  SE R 3% S & 2 PCR # Il LINC00691 F1
miR-512-5p &ix i F TRIzol 57 $E B 2H £ al 40
L B RNA FH 36 4 530 GRS U RNA 33 57
4 ¢cDNA, LA cDNA R #idR , 47 PCRY 1S . P 155
4::95 °C 5 min, 95 “C 155,60 °C 305,72 °C 30 s, 3t
35 M EFR . Bl F 51 LINCO0691 1F 1] 5] 4 5/
TCATGGTAGAAGGCAAGGGG-3', FZ [ 5] ¥ 5'-
GTTTGGGTCATGAGGGAGGA-3'; miR-512-5p iF
1514 5'~-GCTAGCTGGTCCATGTCG-3", I [7] 51 4
5'-CGAACGCTGGCCGAACT-3"; GAPDH iF [f] 5| ¥
5'-CTCGCTTCGGCAGCACA-3', L[] 514 5'~AAC-
GCTTCACGAATTTGCGT-3";U6 1F [#] 5|4 5'~CTTC-
GGCAGCACATATACTAAAAT-3", Jz [a] 3] ¥ 5'-
AATATGGAACGCTTCACGA-3', R FH 2722% ik it
A LINC00691 Fl miR-512-5p BYAHXS F2 ik K, Hor
LINC00691 X GAPDH 4 N2, miR-512-5p L U6 Ky
e

1.3.2 4patEs: B IR AS49 4L, A £ 10% FBS
) RPMI 1640 15 3% 3, B T 37 °C . CO, KRR 5 h
5% 0 FE R 97% WG FRAE G IR . R G 2
80% I}, W 715 375 | in A S f2 TV (1) B R 5k 2% ol
& (phosphate buffered saline, PBS) & JE4H i1, 0.25%
JER 2R I AL AR AR 5
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133 WHAEZMBEESEEILE PCRY T
miR-512-5p 4547 15 () LINCO0691 [ 3'UTR J7:51]
1l A psi—CHECK 2¢Ot 2 [ iz 15 K& [ #4AK , # dt
LINC00691 BF A= % iz 45 5k (WT-LINC00691) . fiff
HILINCO0691 J¥ 351 58 28 5| Wifs T, B 25 5 o wid, 548
J& 1/ A psi—CHECK %% ' 2 g 1 75 35 [ 1A%, #y 2
LINCO00691 % 72 #U 4f¢ 45 Ji7 ki (MUT-LINC00691)
W5 AS49 40 LA L 1x10° 432 Fh 2 6 FL AR, 77 40 i
il A 2 60% I, B JC LT 55 AR 3 . 40 DK WT-
LINC00691 . MUT-LINC00691 5 miR-512-5p mim-
ics \miR-NC 55 YL 28 A549 40, HAR G Y b 18 5
8 Lipofectamine™ 2000 X0 &0 45 . 46 h)5,
W SRR AREERE IR 24 W, B IR K B S
PRI 751 G ) R 0 BH RS 2 s 28 R M

1.3.4 ZHRESY AR ¥ AS49 QA LIAEEL 1X10° 4
LR 6 fLAR T, R ANl B 25 60% I, 545 TG 1L Vi
B3 o 4 B1HF si-NC (si-NC 41 ) | si-LINC00691
(si-LINC00691 £ ) . miR-NC (miR-NC £ ) . miR-
512-5p mimics (miR-512-5p 41 ) . si-LINC00691 5
anti-miR—NC (si—LINC00691+anti-miR-NC 2 ) . si—
LINC00691 5 anti-miR-512-5p (si-LINC00691+an-
ti-miR-512-5p 21 ) % e 28 A549 41l , HAART L Yy 28 1
Z M Lipofectamine™ 2000 {71 & W 45, #5746 h
Jo, B SR AL RS R FR 24 W S IR TS
1.3.5 MTTH#MUEAIEE S A5G 5 i 40
PLEEFL 0.5x10* 4~ 5 2= 96 FLA , 15 3% 24 h, &:FL 0
20 pLIKEE R 5 g L B MTT, & 4 h, FRE 558, m
150 pL O, AR AR 490 nm Ab WG B2
{& (absorbance, A), 115 4l Jfl 77 1 2 . 716 % =
A s/ A 4y X100 %00 SERYEST 3UK

1.3.6 TEPEREISEI R4 A gL J5 10 41 i LU &
FLO.SX10* NP 2 6 fLAR , K5 5% 14 d e, sk 3R 3,
PBS ¥ , 4% 2 & W[5 22 30 min, 0.4% 25 i 48
15 min. WA T USRI, IR EUE I 50 12
L %) e R

1.3.7 Transwell €MAATEBNEE KEHE
YL A0 S & FBS ) RPMI 1640 1% 37 3 B il 1
LR SX10*4 mL AR . SRS S : %
A 100 pL A0 M2, T = hA 500 wL % FBS 1 RP-
MI 1640 5 35 56, 15 % 24 h, 4% £ R H #E # 2 30
min, 0.4% 28 fh 52 4 1 15 min, o005 R WEFA IR IT
X ZE AN M R AT B . 1R ZB LT K Matrigel FE i

JKE LA 128 1 F 45 RPMIT 1640 55 5% K B Jm i T 1
%, HAREET B 100 L 40 LB 80 A S 4T Matrigel
B % RSP IR SRS S AR R

138 FRRAAMENARAT KSHERE
[ 200 L DL g £l 110 > 45 0 2 24 LA, 35 5% 24 h,
0.25% Ji 5 A 1 1k , PBS 3 TR 40 M 2 Y, A 500
wL 455 22 o i TR B A0, A 10 wL Annexin V-
FITC, #5605 E 10 min, LA S pL PR Y24T, Pkt
R 5 min, {67 FH 30 2K 208 LA SCAS D 200 B 9] T AR OO
1.3.9 £ ZENif % (Western blotting) ¥ il 8 A th
BARIE I H RIPA 4 2 0 52 B 4 40 i vh
SV L BCA 4 F U0 & e 2 & L AT 10% +
T e B TR N — IR D s I G A FRL UK (sodium dodec-
yl sulfate—polyacrylamide gel electrophoresis, SDS-
PAGE) . HLIKZE S 44 030 B 8 IR EE 2 R £ 0
TR BT 5% R W R TR B 1 e 2 A
Ki67(1:800) . Cleaved caspase-3(1:1 000) . E-cad-
herin(1:1 500) .N-cadherin(1:1 500) 1 GAPDH(1:
2000)—4T,4 CIFE R . TBSTVRME, I A B i
AALREFRICHY P (1:5 000),37 CHEF 1 h, A
A2 e ARG W 5 | BE I AR R GE MR DG4 IR
Ll GAPDH N N2, {fi ] Image J #4434 26 (1 4571
JREEAA

1.4 SIS R SPSS 22.0 F A4 4 A1 5L 5 4k
Wito AFE IR BT TR A B bR 22 (Rs)
LR o PRL ] HBCR ST FEAS « K 56 5 Z2 21 ] [
BRI E T 200, LLP<0.05 R RERAS

NES-9'&
2 HR

2.1 NSCLC £ #& & A £ tf LINC00691 1 miR-
S512-5pRIFRIE  HIESFA LU A NSCLC w4l
211 LINC00691 2 35 7KF- i 3 F+ 155 (P<0.05) , miR-
512-5p Fik/KF- 1 FHFEAR (P<0.05) (1) .

22 WKAEFEBHBIREEFEZWIEIELINC00691 5
miR-512-5p E LS AEWF B3R
7R, LINC00691 5 miR—-512-5p MIA% T R ¥ 9 A 7E
BSOS (B 2A) o TG Z Ml I A ) 45 1
R, 5L WT-LINC00691 A miR-NC ZH A 1,
HHE YL WT-LINC00691 [ miR-512-5p 2 41 i3 5 6
2 i M 3 BRI (P<0.05) 5 1 5 5% g MUT-
LINC00691 f miR-NC 4 [t % , 3t %% 3¢ MUT-
LINC00691 1Y miR-512-5p ZH 4 it 9¢ Y & 1 3% 1 G
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Note: N: adjacent tissue (30 cases); C: cancer tissue (30 cases). Compared with the adjacent tissues, "P<0.05.

F 1 LINCO0691 #n miR—-512-5p 7 NSCLC A 2 % 41 44 ¥ tly & 3k

Fig 1

UGAAUACCU-GAGGCUGAGU
'l AN RRRRRRRY
ACG-----GGAGUUCCGACUCA

WT-LINC00691 5!

miR-512-5p 3¢

MUT-LINC00691  5' ACAAUAAAG--GGACAACGAC

A

Expression of LINCO0691 and miR-512-5p in NSCLC patients

Il miR-NC
1.5 1
I miR-512-5p
2
=
5 5 1.0
<
Q
, b
L
= 054
3 #
5, -
0 -

B

WT-LINC00691 MUT-LINC00691

E : 5 miR-NC 44 b ,*P<0.05., WT-LINC00691 : LINC0O0691 2 £ % Jf 41 ; MUT-LINC00691 : LINCO0691 % 7% AL i 41,
Note: Compared with miR—NC group, *P<0.05. WT-LINC00691: LINC0O0691 wild type plasmid; MUT-LINC00691: LINCO0691 mutant plasmid.
F2  LINCO0691 5 miR-512-5p B9 45 & (i f KK ok % B 7% e 45 ]

Fig. 2

& Ak (P>0.05) (18] 2B) , 3 B LINC00691 7] 55
miR-512-5p # a1 454 .

2.3  &4H A549 20 A R LINC00691 #1 miR-512-5p
BIFiE  si-LINC00691 £ A549 41 Jifg Hf LINC00691
F ik B FE LT si-NC 41 (P<0.05) , miR-512-5p 4
A549 4 i o miR-512-5p & ik /K F 2 3 = T miR-
NC 4 (P<0.05) , si—-LINC0069 1+anti-miR-512-5p &1
A549 41 il i miR-512-5p 3 35 /K F B K T si-
LINCO0691+anti-miR-NC # (P<0.05) , % W si-
LINC00691 , miR-512-5p mimics ¥ anti-miR-512-
SpEE YL LT . 5 si-NC 41 H %82, si-LINC00691 4
AS549 41 miR-512-5p (192 15 7K - i 2 T+ (P<
0.05) , ¥E— 156 B LINC00691 1] 71 i 4% miR-512~
Sp ik (E13).

24 FH AS49 W R TFiE E  si-LINC00691 41
A549 Yl A7 % 8 2T si-NC 41 (P<0.05) , miR-
512-5p £ A549 4 A7 15 3 2 8 T miR-NC ZH (P
<0.05) , si—-LINC00691+anti—-miR-512-5p ZH A549 4
J A7 1% 2R 2 5 T si—-LINC0069 1 +anti-miR-NC 24
(P<0.05)(F 1),

2.5 HBIHAS49 MBS R AL EL

- 602 -

si-LINC00691 4

The binding site of LINCO0691 with miR-512-5p and the results of luciferase activity detection

A549 241 Jfd 5 B T BRI Bk 2 IR T si-NC 41(P<0.05) ,
miR-512-5p 20 A549 #fi jitd 5% [ T2 A% 5 o 2% Ik T
miR-NC £ (P<0.05) , si—LINC00691+anti-miR-512—
Sp 41 A549 4 My v¢ BE P N W F S T osi-
LINCO00691+anti-miR-NC 41 (P<0.05) (4 .3%2),
2.6 FBHAASYMMITIBEINEEE  si-LINC00691
2H A549 i ffl 3T F% A2 22 50 0 2 K T si-NC 4 (P<
0.05) ,miR—512-5p 41 A549 4il jfd 1T 5% Fl12 2250 i
X F miR-NC 44 (P<0.05) , si—-LINC00691+anti—-miR—
512-5p 41 A549 4 i iF #%8 I 22 50 8 & & T si-
LINC00691+anti-miR-NC 2 (P<0.05) (& 5.%3).
27 HHASYMEBFATE  si-LINC00691 H
AS49 0P TR W35 R T si-NC 41 (P<0.05) , miR—
512-5p ZH A549 40 i A 175 2 & T miR-NC 41 (P
<0.05) , si—-LINC00691+anti-miR-512-5p 2 A549 4
Ji 3 T 3 I3 AR T si-LINC00691+anti-miR-NC £
(P<0.05)(E16.%4).

2.8 #&%H A549 ZHfE 1 Ki67 . Cleaved caspase—3.E-
cadherin 71 N-cadherin EH&RiX si-LINC00691 2H
A549 41 it 1 Ki67 Fll N—cadherin 2 [1 3k K F- 3%
I T si-NC 2H (P<0.05) , Cleaved caspase—3 Fll E—cad-
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si-NC si-LINC00691

Relative miR-512-5p expression w

N

<
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o¥ <
o
A

A 5 si-NC 44 I, *P<0.05; 5 miR-NC £1 48 I, “P<0.05; 5 si-LINC00691+anti-miR-NC 41 4 It , “P<0.05
Note: Compared with the si—-NC group, *P< 0.05; Compared with the miR-NC group, “P<0.05; Compared with the si-LINC00691+anti—-miR-NC

group, “P<0.05.

K3 % 4 A549 4 # LINCO0691 F1 miR-512-5p % 3k
Fig. 3 Expressions of LINCO0691 and miR=512-5p in A549 cells of each group

K1 BLLAS49 e E R
Tab. 1 The survival rate of A549 cells in each group

K2 B AS49 a RS T R A
Tab. 2 The number of A549 cell clones in each group

415 AR AT 1% kil TR R
si-NC 98.72+4.77 si-NC 113.56+7.14
si—LINC00691 56.07+1.80" si—LINC00691 64.78+3.64"
miR-NC 98.58+5.65 miR-NC 112.67+5.29
miR-512-5p 48.93+1.52¢ miR-512-5p 54.22+2.94%
si=LINC00691+anti-miR-NC 56.03+2.52 si—LINC00691+anti-miR-NC 64.44+4.74
si—LINC00691+anti-miR-512-5p 87.70+2.94° si—LINCO0691+anti-miR-512-5p 103.11+3.70¢
F 384.099 3 290.620
P <0.001 pP <0.001

iE: 5 si-NC 484, "P<0.05; 5 miR-NC 42481k, ¥P<0.05; 5
si=LINC00691+anti-miR-NC 2148}t , “P<0.05.

Note : Compared with the si—-NC group, *P< 0.05; Compared with
the miR-NC group, “P<0.05; Compared with the si—-LINC0069 1+anti—
miR-NC group, “P<0.05.

5i-NC

miR-NC

si-LINC00691

si-LINC00691  si-LINC00691
+anti-miR-NC tanti-miR-512-5p

4 A549 % o 58 e T R AR I
Fig. 4 Detection of clone formation of A549 cells

herin 2 [ 3 ik 7K F ik 2 5 T si-NC 41 (P<0.05) -
miR-512-5p ZH A549 4fi i '} Ki67 Il N-cadherin 25 []

#: 5 si-NC 44856 ,#P<0.05; 5 miR-NC 2848 1L , “P<0.05; 5
si—LINC00691+anti-miR-NC 2148 1t , “P<0.05.,

Note: Compared with the si—-NC group, *P< 0.05; Compared with
the miR-NC group, §P<0.05; Compared with the si-LINC00691+anti—
miR-NC group, “P<0.05.

3K K F B F K T miR-NC 41 (P<0.05) , Cleaved
caspase—3 Fll E—cadherin 25 FH % ik /K F & 3% & T
miR-NC £ (P<0.05) . si—LINCO0691+anti-miR—
512-5p 41 A549 41l ifg 1 Ki67 Fl N—cadherin 2 1 3215
JK -1 3 = T si—-LINC00691+anti-miR-NC 41 (P<
0.05) , Cleaved caspase—3 Fll E-cadherin £ FH 3% 3% /K
5B F AL T si—LINCO0691+anti-miR-NC 41 (P<
0.05) (& 7).

3 itig

IncRNA 2 K J& #8 12 200 A% 1 /2 19 /N4 FE
gt RNA, 7E B AEY )2 A48 . LINCO0691 J&

- 603 -



JihdiE 2452 2022 4F 10 45 12 %845 5 10
Anti—tumor Pharmacy, October 2022, Vol. 12, No.5

migration

invasion

si-LINC00691

miR-512-5p

si-LINC00691

miR-NC

B5  AS549 48 T A Fn i 22 A

Fig. 5 Detection of migration and invasion of A549 cells

%3 A4 A549 it Feld 22

si-LINC00691
+anti-miR-NC fanti-miR-512-5p

Tab. 3 The number of migrated and invaded A549 cells in each group
53 pai =21l 0k (e b
si-NC 165.22+7.52 118.00+4.59
si-LINC00691 88.78+5.57" 67.78+3.08"
miR-NC 166.89+7.29 118.33+5.16
miR-512-5p 65.78+4.87¢ 56.00+2.91¢
si—LINC00691+anti-miR-NC 87.00+5.40 67.22+4.52

si=LINC00691+anti-miR-512-5p 145.44+5.60¢ 104.89+3.66

F 475.008 430.687

P <0.001 <0.001

7E: 5 si-NC 28481k ,7P<0.05; 5 miR-NC 28481k ,“P<0.05; 5 si—-LINC0O069 1+anti-miR-NC 2848}t , “P<0.05.
Note : Compared with the si-NC group, *P< 0.05; Compared with the miR-NC group, ¥P<0.05; Compared with the si-LINC00691+anti—-miR-NC

group, “P<0.05.

si-NC
AlL0*
1033
= |10 o
10' ‘(
=
100— lllllq T lllll" TIT
10° 10" 10> 10° 10*
>
Annexin V-FITC
si-LINC00691+anti-miR-NC
10*
104
ol U - =
101: B b
= "\!‘
100—
10 10" 10> 10°

Annexin V-FITC

- 604 -

si-LINC00691 miR-NC miR-512-5p
ALY A0 Al
10° 103i 103i
10° } = 1003 ! = 1024 ]
i 3 : g
10! ’ 10" M 10' |
A = . = &
v el & - v
100 | llllIl‘ TIT llllIl‘ LA 100 I"ll‘ LA ll"ll‘ TTT 100 ll:llq IIIII‘ Illl1 TTT
100 100 10* 10° 1£4 100 100 10* 10° ﬁ)‘* 100100 10° 10° 10¢
»
Annexin V-FITC Annexin V-FITC Annexin V-FITC
si-LINC00691+anti-miR-512-5p
ALO!
1035
2 4
10° 3 -
<) &
10" [
= #
100— IAIIIII‘ TIT llllll‘ LA
100 100 10> 10°

10*
>
Annexin V-FITC

B 6 A549 2 i JF T & B A ]
Fig. 6 Detection of apoptosis rate of A549 cells
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ko4 B4 A549 fa el T R AR

Tab. 4 Comparison of the apoptosis rate of A549 cells between groups

205 PHT-2%/%

si—-NC 7.34+0.54
si=LINC00691 21.54+0.70*

miR-NC 7.35+0.53
miR-512-5p 25.62+0.63%
si—-LINC00691+anti—-miR—NC 21.55+0.74
si—LINC00691+anti-miR-512-5p 10.78+0.60

F 1508.226

P <0.001

7115 si-NC 28483k ,7P<0.05; 55 miR-NC £L48 1k ,“P<0.05; 5 si—-LINC0O069 1 +anti-miR-NC 2848 b , “P<0.05,,
Note : Compared with the si-NC group, *P< 0.05; Compared with the miR-NC group, ¥P<0.05; Compared with the si—-LINC00691+anti-miR-NC

group, “P<0.05.
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Note: Compared with the si—-NC group, *P< 0.05; Compared with the miR-NC group, *P<0.05; Compared with the si-LINC00691+anti—

miR-NC group, “P<0.05.
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Fig. 7 The protein expressions of Ki67, cleaved caspase—3, E-cadherin and N-cadherin
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