S S A B - 2 B

Journal of Chinese Oncology,2022,Vol.28,No.3

IncRNA MALATI @3t miR-211 #8[a]iE3E PI3K/Akt
ESEENEEEARAT AEENZIN

FEMLFRA R OB RAR?
(LEET ANRERE, W FEAE 4540025 2.9 /g 48 I EEBE , TR K50 450003 )
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MALATI)3E 5 miR-211 $ 0 45 9 B 7k L B3 -3 B (phosphoinositide 3-kinase , PI3K)/# 1 i B
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B 2018 47 10 H & 2020 4 8 H A& /ETT A R B Bi g SbEH T EC IRIAARIGIT I 25 B EC B H 1)
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MALAT1+miR-211 inhibitor), ffi Hl EDU 3245 Transwell , Annein V -FITC/PI %42 i =X 41 f A A 00 45
Y140 M 1Y 38 51 (=22 R T RE ) 5 R 9ot 3 A 43 T 9% 0 MBI T 5 3 4 Western blot 43 BT 45
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miR-211 mimics 41 MMP-9 MMP-2 VEGF-A PI3K il p-Akt %358 ZFEK; 5 sh-MALATI Z14H
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Study on the Effect of IncRNA MALATI Targeting PI3K/Akt
Signal Pathway on Apoptosis and Invasion of Esophageal Cancer

Cells Through miR-211 Targeting
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Abstract: [ Objective ] To explore the effect of IncRNA MALAT] targeting PI3K/Akt signal pathway on
apoptosis and invasion of esophageal cancer cells through miR-211 targeting. [ Methods ]Cancerous tis-
sues and paracancerous tissues of 25 patients with EC who underwent EC radical resection in Tumor
Surgery Department, Jiaozuo People’s Hospital from October 2018 to August 2020 were selected.
qPCR was used to detect the expression of IncRNA MALATI in cancer foci and paracancerous tissues
of EC patients, human esophageal cancer cells KYSE30, KYSE150, KYSE450 and Ec109 cells. Ac-
cording to different transfection, the cells were divided into NC group (negative control sh-NC), sh-
MALATTI group (transfection sh-MALAT1), miR-211 mimics group (transfection miR-211 mimics) and
sh-MALAT1+miR-211 inhibitor group (transfection sh-MALAT1+miR-211 inhibitor). The proliferation,
invasion and apoptosis of cells in each group were detected by EDU test, Transwell and Annein V-
FITC/PI double staining flow cytometry, and luciferase activity was analyzed by luciferase report. The
expressions of IncRNA MALATI1, miR-211, MMP-9, MMP-2, VEGF-A and PI3K/Akt were analyzed
by Western blot. [Results] The expression of IncRNA MALATI in EC was significantly higher than
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that in paracancerous tissues, and the expression of IncRNA MALATI in Ec109 cell line was signifi-
cantly higher than that in other cell lines. Double luciferase report analysis showed that miR-211 was a
potential targeting microRNAs for IncRNA MALATI1. Compared with NC group, the rate of EDU posi-
tive cells and the number of invasive cells in sh-MALATI1 group and miR-211 mimics group were sig-
nificantly lower and the number of apoptotic cells was significantly higher than that in sh-MALAT1
group. Compared with sh-MALAT1 group, the rate of EDU positive cells and invasive cells and the
number of apoptotic cells in sh-MALATI+miR-211 inhibitor group were significantly higher than those
in sh-MALAT1+miR-211 inhibitor group. Compared with NC group, the expression of MMP-9, MMP-2,
VEGF-A, PI3K and p-Akt in sh-MALATI group and miR-211 mimics group decreased significantly,
while the expression of MMP-9, MMP-2, VEGF-A, PI3K and p-Akt in sh-MALATI +miR-211 in-
hibitor group increased significantly compared with sh-MALAT]1 group. [Conclusion] IncRNA MALATI1
can target miR-211, activate PI3K/Akt signal pathway and promote the expression of MMP-9, MMP-2
and VEGF-A, so as to promote cell proliferation, invasion and inhibit apoptosis.

Subject words: IncRNA MALATI1; miR-211; PI3K/Akt signal pathway; esophageal carcinoma;

apoplosis; invasion
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CGGAGAA-3' ;sh-MALATI1 ;5 -GTAACTGGCATGTG-
AGCAA-3" ;miR-211 mimics:5'-UCGUACCGUGAGU-
AAUAAUGCG-3";miR-211 inhibitor:5’-CGCAUUAU-
UACUCACGGUACGA-3', 4%l U6HA 58 1] Lipofec-
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5 4B 43 NC 4L (B394 %5 B8 sh-NC) .sh-MALAT1 41
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1.3.6 & A Annein V -FITC/PI 3 # 7% X 8 i K A )
2 e, B =

WCEE 5 Y 48 h 5 45 L AN A, 5 AN [R) 20 40 A 22
P 6 FLAR I, 41 3 AN E AL, 4 0.25% & 1
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598 5% 41 21(1.33+0.71) 4 Lt ,IncRNA MALATI
£ EC ZH21(1.90£0.77) " 1 & = R 3k, 25 =/ B G2 it
FE X (1=2.721,P=0.009) (Figure 1A). IncRNA
MALATI 7E Ec109 KYSE30 . KYSE150 KYSE450 4
Jil 2 P i 3K 23 N 4.99+1.13 .2.20+0.72 . 2.45+
0.85.2.16+0.67,Ec109 4f i & ' IncRNA MALATI
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T2 E L (1=3.607.3.111,3.731,P=0015,
0.027.0.014)(Figure 1B)
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0t
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* &, ff H Starbase # 4  MALAT1
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TG P FEARE 509%(0.46+0.22), 1 miR-211
76 IncRNA MALAT1 MUT # ff i W %
(0.76+0.28 vs 0.75+0.26)(Figure 2C),qPCR
Rl 25 R 7R, 33K IneRNA MALATI
S 2 miR-211 £ 3A(0.46+0.18) W T FEAX
I IncRNA MALATI @& fik miR-211 k0]
B35 1(2.0420.48)(Figure 2D), %4528 ,
IncRNA MALATI1 5 miR-211 #4557
TP miR-211,
2.3 IncRNA MALATI1 #1 miR-211 ¢
Ec109 20 i1 18 58 i 82 1

5 NC #1(59.37%+11.45%) #1 H , sh-
MALATI1 £ (43.28%+9.05%) il miR-211
mimics #1(38.64%+8.25%)EDU FH 1 24 iy
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Notes: A : Expression of IncRNA MALATI in EC tissues;B:Expression of IncRNA
MALAT1I in EC cell lines;compared with Ec109 cells, *P<0.05

Figure 1 Expression of IncRNA MALAT1 in EC tissues and cell lines
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Notes: A : Putative binding sites of IncRNA MALAT1 and miR-211 by Starbase; B:The
relative expression of miR-211 after Ec109 cells were transfected with mimic NC,in-
hibitor NC,miR-211 mimic or miR-211 inhibitor; C:The Luciferase activity of Ec109
cells after Ec109 cells were transfected with IncRNA MALATI WT or IncRNA
MALAT1 MUT and mimic NC or miR-211 mimic NC; D:Relative expression of miR-
211 after transfection of Ecl09 cells into empty pcDNA (vector),sh-NC,pcDNA-
MALATI or shMALAT1 by qPCR (*#P<0.01)

Figure 2 Targeting of IncRNA MALAT1 to miR-211
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bRz 0f-A 1|

5 NC #1(20.25%+3.67%) K k& ,sh-MALAT1 1
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compared with sh-MALAT1 group,*P<0.05
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miR-211 mimics

group, *P<0.05 ;compared with sh-MALAT1 group,*P<0.05

NC b
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Notes: A : Cell proliferation was detected by EDU method ; B: Number of EDU positive cells in each group;compared with NC group,*P<0.05;

Figure 3 Effects of IncRNA MALAT1 and miR-211 on Ec109 cell proliferation(x100)

sh-MALAT14+miR-211 inhibitor

Notes: A : Transwell assay was used to detect the invasiveness of cells in each group;B:Invasion ability of each group;compared with NC

Figure 4 Effects of IncRNA MALAT1 and miR-211 on invasion ability of Ec109 cells(x200)
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MALATI +miR-211 inhibitor 0 #* ,MMP9 % K % i&
K43 5 A 0.79 £0.16 .0.43 £0.09 .0.42 +0.08 |

208

1.00£0.20,MMP2 K H % ik 7K *F- 43 51 28 1.03£0.21,
0.62+0.14 .0.61+0.13.1.29+0.26, VEGF-A & H % ik
K43 51 0.90 +0.18 ,0.57 +0.12.,0.56 +0.11 ,0.92 +
0.18, 5 NC 4AHE ,sh-MALAT1 2H A1 miR-211 mimics
ZH () MMP-9 (1=3.397 .3.583,P=0.019 ,0.016) MMP-2
(1=2.814.2.945 ,P=0.037 .0.032) fil VEGF-A (1=2.642 ,
2.792,P=0.046,0.038) % 5 W] L [ I ; 5 sh-MALATI
ZHAH e, sh-MALAT1+miR-211 inhibitor 41 ) MMP-9
(t=4.502, P=0.006) MMP-2(t=3.930, P=0.01 1) HIVEGF-A

Mg ERE 2022 5% 28 %% 3 H



NC sh-MALATI

10%

1111y

—_
(=]
2

PRI

10°

7-ADD

10*

10°

PIRTTIT M RTTIT AR TTITT .

10°

1 10 10°

[ (98] B W
(=) (=] (=) (=]
1

Apoptosis rate(%)

—
(=]

(=]

Notes: A : Cell apoptosis in each group was detected by flow
cytometry ; B: Apoptosis rate of each group;compared with NC

104 10°
miR-211 mimics sh-MALAT1+miR-211 inhibitor
Annein V -PE

Figure 5 Effects of IncRNA MALAT1 and miR-211 on apoptosis of Ec109 cells

group , *P<0.05 ; compared with sh-MALATI group,*P<0.05

(t=2.802, P=0.038)3% ik B i 34 Jin (Figure 6).
2.7 IncRNA MALAT1 # miR-211 X} PI3K/Akt
BEEXEARENZME
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0.036) %1% B &3 /i (P<0.05)(Figure 7).
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Figure 6 Effects of IncRNA MALAT1 and miR-211 on the expression of invasion and metastasis related
proteins in Ec109 cells
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Notes : Compared with NC group, *P<0.05 ; compared with sh-MALAT1 group,#P<0.05

Figure 7 Effects of IncRNA MALAT1 and miR-211 on the expression of PI3K/Akt
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