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[WZ] BH HITH/D RNA-433 (miR-433 ) $8 n] 22 24 Ji 75 6 8 108G (MAPK ) 38 B% 410 ) 15 g
BGC-823 AN 5 54222 pLil , A3k 2021 4F 10 A % 2022 4F 5 H W E] | A2 A6 A6 J7 2 B s 5
— P e 1 o b A RIS 30 B B AL T 5 2 VG LA o A 2 DA T N E B L A Bk GES-1
BN 9 A Bk BGC-823 MGC-803 ,.SGC-7901 , 5L It #¢ Y& 72 fit PCR (qRT-PCR) A& M 5 Ji 21 20 3 5%
41 GES-1.BGC-823 . MGC—-803 .SGC-7901 4il fitl ' miR—-433 #ik /KT, %I BCC-823 4il i i 17 5%
Yo Iyl A AA (AR YL ) miR-NC 41 (miR-433 mimics B £ 4T B8 Y 20 i ) miR-433 45 41
Y (mimics ) 2 (miR—433 mimics %% 4 4 il ) , qRT-PCR #3211 £ 20 BGC-823 4fl il miR—-433 K ik /KF ;4
JH 3 H 5 —8 1 Transwell 52 56 43 91 46 0 4% 41 BGC—823 41 a1 4 A1 42 7% BE 71 5 XU 6 2 1l I 15 %
M 5230 30 UE miR—433 5 MAPK $1n] 5C & ;4 [ EP 30 6 4G I 25 2 BGC—823 4 it i MAPK 3 % AH 5C &
FREAKT, &R BHIEALH miR-433 Rk KV B EAL T 55 4181 (P<0.05) ; 5 GES-1 4 ffd 1t
5 BGC-823 MGC-803 .SGC-7901 4 it ' miR-433 & ik /K - i 2 BE K (P<0.05) , H. BGC-823 41 fitl
' miR-433 F A KPR, 525 A4 miR-NC 41 F ¢, miR-433 mimics 41 BGC-823 ZH e ' miR -
433 FIKKTF R F T, A AR 1R 22 4 M % W R 1L p38 MAPK (p—p38 MAPK)/p38 MAPK B iz
1k INK (p—JNK ) /c—Jun 28 56 K i 3% i (JNK ) 25 11 235 7K 7 W 3 B IK (P<0.05) 3 BUEE L 3l 4 5 ik
S ZE R B OR  miR-433 5 MAPK 7£ BGC-823 4 P A AE M I ¢ R, 4518 LM miR-433 Kk [ )
il 9 BGC-823 4l M Y 14 411 5 12 4% i AL T 5 55 80 1) 40 ) MAPK i i ¢
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[Abstract] Objective To investigate the mechanism of microRNA-433 (miR-433) targeting mitogen
activated protein kinase (MAPK) pathway to inhibit the proliferation and invasion of gastric cancer BGC-823
cells. Method From October 2021 to May 2022, the gastric cancer tissues and its matched paracancerous
tissues from 30 patients in the Department of gastrointestinal tumor surgery, the First Hospital Affiliated to
Hebei North University and human gastric mucosal epithelial cell line GES—1 and human gastric cancer cell
lines BGC-823, MGC—-803 and SGC-7901 were used. Real time fluorescent quantitative PCR (qRT-PCR) was
used to detect the expression levels of miR—433 in gastric cancer tissues, paracancerous tissues and GES-1,
BGC-823, MGC-803 and SGC-7901 cells; BGC-823 cells were transfected and divided into blank group
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(untransfected cells ), miR—NC group (miR—-433 mimics negative control transfected cells ), miR-433
mimics group (miR—-433 mimics transfected cells), the expression levels of miR-433 in BGC-823 cells was
detected by qRT-PCR; cell counting kit—8 and Transwell assay were used to detect the proliferation and
invasion of BGC =823 cells in each group; double luciferase reporter gene experiment verified the targeting
relationship between miR —-433 and MAPK; the expression levels of MAPK pathway related proteins in
BGC-823 cells was detected by Western blot. Result
tissues was significantly lower than that in paracancerous tissues (P<0.05); compared with GES—1 cells, the
expression levels of miR-433 in BGC-823, MGC-803 and SGC-7901 cells was significantly decreased
(P<0.05), and the expression level of miR—433 in BGC-823 cells was the lowest; compared with the blank

The expression level of miR-433 in gastric cancer

group and miR—NC group, the expression levels of miR—433 in BGC-823 cells in miR-433 mimics group
was significantly increased, and the cell proliferation rate, the number of invasive cells, the expression levels
of phosphorylated p38 MAPK (p-p38 MAPK )/p38 MAPK, phosphorylated JNK (p-JNK)/c—Jun amino
terminal kinase (JNK) protein were significantly decreased (P<0.05); the results of dual luciferase reporter gene
experiments showed that miR-433 and MAPK were targeted in BGC-823 cells. Conclusion Up-regulation
of miR -433 expression can inhibit the proliferation and invasion of gastric cancer BGC —823 cells, this
mechanism may be related to the targeted inhibition of MAPK pathway.

MicroRNA -433;

Proliferation; Invasion
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RNA , K iEHE 2 B miRNA 1 55 22 3K 52 Wi 9 20
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H /N RNA-433 (miR-433) %3k FE AL, I miR-
433 FIRBEME NI 45 H i Al g s | RB ST
R Lol 22 2 0% Ak 25 1 RS (mitogen activated
protein kinase , MAPK ) 18 % 45 4 A\ 28 J 4E b de UL
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KT miR-433 X 5 % 4 A 14 1 5 5 4= 28 1 5% i)
R ULAHIE | AR FIBLE w6 AT 2 Pk, A B 5
MAPK 38 A I A L, 48 miR-433 i Rk H
S 40 M BGC -823, WL %% I i miR -433 3K ik Xf
BGC-823 4 i3 58 542 22 (52, JF R0 F B 1Y
43T AL

1 #MBREFE

1.1 HIEALFEAR A 2021 4F 10 A & 2022

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

A5 T HAME, AEWT AL O S B B E A — BE B E W
Jigeg b FF LU £ 30 ] s 2 21 N 5 Z VT E Y 9
FHA ) KA AL ARTER A TG, IR
F-80°CTKH T, AWFF A B H K IR S F
IFZ B AE R R R AR TR B B
5123 AL

N H BB LR MR GES—1 K N 9 4 iy
P BGC-823 MGC-803 .SGC-7901 ¥1 1y 7 23 F
WA MR A RA A, #5558 . CL-0175,
CL-1615 .CL-1713 ,CL-1912,
1.2 EZH S5MUAH  miR-433 BiY (miR-
433 mimics) .miR—433 mimics P PEXF I miR -433
U6 M5 WPF B hILTRa |3 B RHEWE AR
A B2\ A B IR A4 L (FBS) | 33 75 st il ) & |
Lipofectamine™ 2000 A v B || O 2 PN
£ -8(CCK-8) it 7 BCA W7 & ( il A #t
HARAF, #t57359°8 GL9127-2 .GL90163-3 |
GL10361 .GL19120 .G140125) ; RPMI1640 % 5% J& |
Trizol X7 ECL k2% & Gl H) & (9#% E5| Sigma N
A, #4553 518 SJIG-1317R SJG-1916R) ; % 6 5
PCR 5 & (TransStart® Green qPCR SuperMix ) , X
P F Tl A A B R R & IR p38 MAPK |
PR 1k p38 MAPK (p-p38 MAPK) ,c—Jun % & A iy
WA (JNK) B B2 b INK (p—JNK) .GAPDH £ 5 [%
ik e —dt (At e XS EWHEAR AR A
A, #5518 AHI17-07 . AH169-13 . AH208 -
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03 ,AH207 -11 ,AH305 —-04 ,AH -301 -01 ,AH507 —
16 [ AH511-17) ; Minitron %! CO, %% % #§ 7500 HT
RIS 2 5 PCR X Infinite 200 7 i A5 A (b3 5
BB AN AR W FE T ) 5 Insertomat % Transwell /N |
ChampChemi 610 B3 &E B AR AL (Jb 5t RHERHL
HIRAH),

1.3 ik

1.3.1  daMadE 3R B NE R b 4 Ik GES-1
K N B 9 40 fR BGC-823 . MGC—-803 ,.SGC-7901
BT %A 10%FBS ) RPMI-1640 35 #= 3w | Jf1E
37°C . &% 5% CO, W35 I 48 h 3 5%

1.3.2 LW 3G B PCR (qRT-PCR) Kl 15 9 41
41 g 55 4 UM GES -1 .BGC -823 MGC -803 .
SGC-7901 4 i ' miR-433 Fik/KF i H Trizol
7 B BCH R 2 2L i 05 A 4URT GES-1.BGC—
823 MGC-803 .SGC—7901 41l L i Yy &1 RNA , il 5%
A B eDNA, ff Al TransStart ®  Green PCR
SuperMix 7E 5% i ¢ 6 iE # PCR & 48 E#E 47 qRT-
PCR KL, U6 FAE PR X IR 3 i 200 7 kit 5
miR—-433 M AR R KK BT 51075 4 miR-
433 9% 51 ¥ .5 ~-TTCACCTACAGCACGCTTGT -
3, miR-433 F#E 5% .5 -TTGGGATGGAGGGAG
TTTAC-3";U6 L i# 51 ¥ .5 ~GCCCATCTTGACCC
GAAT-3",U6 T #7514 .5 ~AACGCTTCACGAATT
TGCGT-3"; M E 6 MHE

1.3.3 4ifEfe g 5504 K BGC-823 AL L) 1x
10° /LAY % B R 2 6 LA, 555% 24 h J5 , F
JH Lipofectamine™ 2000 %% %% it ] & X BGC -823
ATy, A, SHA (RS .
miR-NC 41 (miR-433 mimics PP X) 84 G 41 ifd ) |
miR—433 mimics 41 (miR—-433 mimics §% YL 4} )
Figt 48 h JRH& IR 1.2.2 h 7 il 4 4 BGC-823
YA P miR-433 Rk KT,

1.3.4 CCK-8 35K 4% 241 BGC-823 4 fity 4% % fE
71 K420 BGC-823 4 ML LA 3x10* 4~/ml 1Y % JiE
B3] 96 fLAR T TEF YL 48 h J5 ,FF 10 ul CCK-
8 A B 4 A~ L, TR AR AXAE 450 nm &b
I 45 25 BE (ODyso ) , T 53 20 B 3G 50 2R (1 0l =45
UL 0D/ % F14 ODusox100% ), B4 % & 6 1>
21,

1.3.5 Transwell € 55 £ I % 41 BGC-823 41 il {7
ZEfe )] WK R UE T Transwell /NE L%
HARTEE, 5% FBS FIRPMI-
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1640 557 B E BT | AW BE R 2x10° 4 /ml,
I 200 ] A9 4 i B 2 B ) Transwell b EZE S,
MR 2 P A 800 wl &% A 10% FBS [ RPMI-
1640 5975, W H 48 h J5 , IR 2 5x LR B 7 L
= AR R AN R AR 22 A 4%
5 [ 22 20 min, SR 5 AE ST 1945 S 58
4 30 min, 8 FH 624 0 00BE B AL 8 B A A0 X
22 MM IR, AT 6 IR,

1.3.6 X280 2 W e 5 2 I 52 56 49 9F miR —433
5 MAPK #m & & i FH starbase M3 I miR-
433 5 MAPK 455 6080, 43 504 2 MAPK f9 ¥F
A (WT) M€ A8 B (MUT)3 -UTR X A7, brid
& WT-MAPK MUT-MAPK, #% i Lipofectamine™
2000 % 4 ik A & Ul B 5K WT-MAPK F1 MUT -
MAPK 73 515 miR-433 mimics B XF B 5 miR -
433 mimics 5 44T BGC-823 4, il N miR-NC+
WT-MAPK 41 (miR—-433 mimics BH ¥ Xt R WT—
MAPK 3t %% 4% ) miR -433 mimics +WT -MAPK 41
(miR -433 mimics f1 WT -MAPK 3t #% %% ) miR -
NC+MUT-MAPK 41 (miR-433 mimics FF 45 X5 B8 A
MUT -MAPK £ % Z¢ ) miR —433 mimics +MUT -
MAPK 4 (miR—433 mimics il MUT-MAPK L4544 ) |
HAHKE 6 MEAIL, Y 48 h Ja, 1 X HE %
A 3 D20 W 2R 0 DA A X 9 K W
1.3.7 & [ ED Ok kA O 4% 40 BGC -823 4 il b
MAPK 8 A OC 8 I &k & 1.2.3 i 7 ik
AbFE BGC-823 4L JF K5 5% 48 h 5, M U 1% 1)
RIPA 24 fif 2% v I D\ 45 20 40 il v 45 BCRE P s,
BCA Ul & Xt A Bk E i fr e &, #id 10% +
e R R 1 — 5R DN A4 T Y BE B (SDS-PAGE ) 73 5
GBI 30 pe) 5, BEARE® 2 PVDF B
%% PVDF WM 5% ilg 2R W 2 h SR 5 5 —
Pt p38 MAPK (1:2500) .p —p38 MAPK (1:2500) .
JNK (1:1000) .p—JNK (1:1000) .GAPDH (1:2000) £
4°C FIEHE R, 5 =K, FH TBST PRI 3 K5,
PR 5 I FE P P (1:3000) 76 %= 3 T 9 & il E
1 h, WG, @ HECL k2% A& Ot 50 & T M ik &
Fi . 8 Tmage K08 K EEAE 2E 47 &2 A6 43 HT

1.4 GEit2=a M A geit 40 ik SPSS 25.0
HEAT  BUOHE FH (B 255 1 22 (s ) 7R, P AL IH] HL R
K o K5, 22 21 ) Ll Bk B IR R O 25 43 b i
— L LR BT SNK—q K258, P<0.05 0 22 57 A
gt L,
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2.1 HIEAL Jms A2l K& GES-1 ,BGC-823
MGC-803 .SGC-7901 4 M ' miR-433 £ ik /K F
g BRA 2t miR-433 RiAKFEHR (0.32+
0.04) i AL T2 4141 (1.03+0.03) (P<0.05) ., 5
GES-1 41 i lb 3, BGC-823 \MGC-803 .SGC-7901
I Hf o miR-433 F kK B E L (P<0.05), H
BGC-823 4 fifd ' miR—-433 FKik/K-Fm ik, B,
PEHE BGC-823 A kAT Jm etk Ye 55w W3k 1,

#z1 GES-1.BGC-823 .MGC-803.SGC-7901 41 L+
miR-433 FiE 7K L # (xts,n=6)

Eiill miR-433
GES-1 41 i 1.02+0.03
BGC-823 41l i 0.19+0.02¢
MGC-803 4 /il 0.25+0.04
SGC-7901 4 i 0.34+0.06

1.5 GES-1 4l ¢ ,*P<0.05

2.2 #HEYL4] BGC-823 4 i miR-433 # ik K
T FHA5 miR-NC 41 BGC-823 4i iy
miR-433 REKF2ER TR FE L (P>0.05);
525 H4H Al miR-NC 4H H 8 , miR =433 mimics 21
BGC-823 4 il ' miR-433 FKik/KF W& F+ 5 (P<
0.05) , iE B 4 J i e i oy, WLk 2,

2.3 L miR-433 & ik X BGC-823 41 fitd 3% 4 |
RZEREIIE I 25 45 miR-NC 4 BGC-823 4
it B e R 22 Al I A 2 S5 OB 122 3 L(P>0.05 ) ;

F2 HKEYU BGC-823 ML+ miR-433 ik KF
L #5 (x5 ,n=6)

21 5 miR-433
= A 1.01+0.02
miR-NC 41 1.04+0.04

miR—-433 mimics 41 2.75+0.26"
055 HA b, P<0.05; 5 miR-NC 41 L, "P<0.05,

5725 54 Al miR-NC 4 H# , miR -433 mimics 21
BGC-823 4 A 3% 5 % Fl 7 2% 41 Ay 0 b =5 B A% (P<
0.05), W& 3 FKE 1,

£ 3 L miR-433 £ X BGC-823 4 Ml 1278
BE ST I 52 ) (45, n=6)

20 51 WA (%) 1228 4 LA ()
=kl 100.00+0.00 98.35+8.33
miR-NC 41 99.76+0.03 96.67+7.95
miR-433 mimics 2 46.32+4.51" 35.54+5.22®

54 I #,°P<0.05 ;5 miR-NC 41l 48 'P<0.05

2.4 miR-433 ¥ [ 94 ¥ MAPK ) £k
starbase 7 miR-433 5 MAPK 45 & 7 55, UL
K2, WG 2 B 5 FE R S 25 S R W 5 miR-
NC +WT -MAPK 41 It % , miR -433 mimics +WT —
MAPK 41 % 36 3 il AH X 3% M 2 & AL (P<0.05)
IM miR-433 mimics+MUT-MAPK 21 %% % % i A %
65 miR-NC+MUT-MAPK 4125 5% L4t it % &
S(P>0.05), W3k 4,

2.5 17 miR—-433 ik XF MAPK 38 ¥ #H 5% 5 A
2 m 25 45 miR-NC 4 BGC-823 4 il f

1 Transwell 55558 8 miR-433 % BGC-823 4 it {= 2% B8 J1 1 52 ) (45 i 55 44 (0, x200)

H.A WA HY ;B A miR-NC 41 ;C ¥ miR-433 mimics 41,

B 2 miR-433 5 MAPK Y45 & 1 45
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T4 WTOLE WAL FE F 5 F miR-433 5 MAPK 1Y
B[R] 56 R (xts,n=6)

2 5 Ve F AR X 1
miR-NC+WT-MAPK £H 1.08+0.12
miR-433 mimics+WT-MAPK 41 0.29+0.07°
miR-NC+MUT-MAPK 41 1.11+0.12
miR-433 mimics+MUT-MAPK #H 1.12+0.13

¥ .5 miR-NC+WT-MAPK % ,*P<0.05,

p—p38 MAPK/p38 MAPK .p—JNK/JNK % [ & ik 7K
FEFR LG EE L (P>0.05); 5% M4l miR-
NC 41 b # , miR -433 mimics 41 BGC-823 4 Jf 1
p-p38 MAPK/p38 MAPK ,p—JNK/JNK # H % ik 7K
F i 2 AR (P<0.05), WL 3 FiF 5,

B 1 % %% Y4 BGC-823 4 fitl 'h p —p38 MAPK . p38
MAPK . p-JNK . JNK i 1 Bl 32 [#]
WA NZE Y4 ;B A miR-NC 41 ;C & miR-433 mimics 41 .

#5 [ miR-433 4 p-p38 MAPK/p38 MAPK .p-JNK/
INK % R B W50 (xxs,n=6)

2 51 p-p38 MAPK/p38 MAPK  p-JNK/JNK
25 141 0.84+0.11 0.66+0.09
miR-NC 41 0.86+0.12 0.65+0.08
miR-433 mimics 41 0.43+0.04" 0.31+0.02%

VE . 57 FALELEE, 'P<0.05 5 15 miR-NC 4114 ,"P<0.05
3 Wit

B — PP S R R R
BARATRF ML B2 22 58 YRRk iE | F4F
294 100 77 8 B E BRI, OF H K2 50%09 8
FERHEAECE TR RAERBS ) Wik, KR E
P 1 43 F AR AL T B R B2 W RR T BoA &
S m R S,

fE R — 2 KR 18~24 D RZAT R 1Y /1N I8 15 74

=04
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RNA , miRNA 7 £ Ff Jl g8 1) & A2 R0 & g il 72 v
PR RBEAE Y SR Sk 48 2 miR-433 7E 1B
PR A 2P IR ER A, H miR-433 IR A 7E I K 1
e Wl i R NS 2 B L s R E W =3
RN B R w8 AP B 5 3R B miR-433
15 9% 3K 0] 38 A B ) [ B A7 M H 46 M8 ) R o Bk
T AN M R A 2B RE T, AR YL A OBE S R B, miR -
433 BeiE o # ) F E p21 WS AL 4 B9 FRIE
00 50 AR /0 20 B A i 200 B O B A KGR RE R R
G USE BT miR—-433 1] 304 45 W g 20 AR i 1 AE
FE RS (X 20 6 08 1 K 40 i ) 3 TG B AR T, A
AT, BRI T miR-433 7 Bma g & E
I 41 ML R BGC-823 \MGC—-803 .SGC-7901 ' 11 &
RGO 45 R R miR-433 78 B 42U i R ik
KPS AR TR 55 41 miR-433 76 96 4 i
BGC-823 MGC-803 .SGC-7901 3% ik /K °F & 3
ST N E FEE L 4k GES-1, H BGC-823 4
il H miR—433 FRIA K- H AR, Bt 4 BGC-823
AR A HEAT S S B g i ARWE SR K I
miR-433 7] 8] & 31 il BGC-823 4fl it iy 3% 78 5 1=
22077, 478 miR-433 7€ BGC-823 4t fifd i HL A7 417
FE LW VEH

MAPK 3 [ 2 — B 52 7% (0 A 5 OC K 15 5
BR RN, 2% 2 5 Mg kA2 5 kR Do) A R iF 5
KM, Ha/ERH T p38 MAPK JNK 5§ MAPK i 12
OC Gt 56 TR W] LA i 200 M 38 5 | e RS S AR
&, L e MAPK 38 3697 — BN 2 —F
B R 0 S5 B g R TR T R LT R R
S TR W 37 AR AW ) 77 Gefitinib 1T 38 55 8 1 45 W 9
40 L p38 MAPK \JNK 2 11 Wi 2 1k % 3k K F |, 2
AN T8 UTER KIAA1199 i (A 3% 2K AT 417 il
A /N0 0 Bt 68 AS49 ARG AE | 2B 5T 1A
ST, HAEHHLE AT 68 5 B MAPK 5 % 8@
A ST JNTAE RNA S m DR S5 1k A K 7B
IO VOB 1 DR A 3E S ) p38 MAPK o iE i
F14) ST 2 T 0 ) ER R s B P MG L 1R 2R R
ot 200 ARBF R A5 A W8 MAPK A miR-433 19
R, 8 miR-433 £ 355 BGC-823 4ii il
MAPK 3@ # ¢ # # 1 p—p38 MAPK/p38 MAPK .p—
JNK/JNK 25 12 5K F B E FEAL, #2278 miR-433
Al fE A B ) B MAPK 38 B T 52 e B R
BGC-823 Ml i3G5l 51228, R A HEXT H e iy
HAEA

http://www.cnki.net



134

AR MR A A (R TR 92022 4F 6 A5 14 4 55 2 1 Dig Oncol (Electronic Version )

June 2022,Vol 14, No.2

28 TR b miR—433 £k 0T 10 E

BGC-823 4l fd iy 8 48 S5 12 78 , % ML T BE 15 41 1l
MAPK i A 5%, 152 miR—433 #f H 9 40 i 1
T SR 22 YL BN B 2 M G SLIR AT

&% 3k

[1]

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

PARK JC. Changing trends in gastric cancer incidence and
mortality: the role of upper endoscopy in low—risk countries [J].
Endoscopy, 2022, 54(7):661-662.

OGATA Y, HATTA W, OHARA Y, et al. Predictors of early
and late mortality after the treatment for early gastric cancers
[J]. Dig Endosc, 2022, 34 (4): 816-825.

LI S, LIU F, XU L, et al. Wnt/B —Catenin Signaling Axis Is
Required for TFEB —Mediated Gastric Cancer Metastasis and
Epithelial -Mesenchymal Transition [ J]. Mol Cancer Res, 2020,
18(11):1650-1659.

ROMANO G, ACUNZO M, NANASINKAM P. microRNAs as
Novel Therapeutics in Cancer [J]. Cancers, 2021, 13 (7):
1526-1526.

XU X, XIA Y, MA J, et al. Upregulation of miRNA?301 a?3 p
promotes tumor progression in gastric cancer by suppressing
NKRF and activating NF?kB signaling [J]. Int J Oncol, 2020,
57(2):522-532.

kG, sk, E R, S 10 miR-433 225 0 245 15 e
AR ARG ()], FEAR PR AR SR R, 2021, 41(8):1127-1132.
NIU N, MA X, LIU H, et al. DLCI inhibits lung
adenocarcinoma cell proliferation, migration and invasion via
regulating MAPK signaling pathway [J]. Exp Lung Res, 2021,
47(4):173-182.

DU J, LIANG Y, LI J, et al. Gastric Cancer Cell —Derived
Exosomal microRNA -23 a Promotes Angiogenesis by Targeting
PTEN[J]. Front Oncol, 2020, 10(1): 326-338.

XUE XQ, YU WJ, SHAO XL, et al. Radiomics model based on
preoperative 18F —fluorodeoxyglucose PET predicts N2 -3 b
lymph node metastasis in gastric cancer patients [J]. Nucl Med

Commun, 2022, 43 (3): 340-349.

[10]

[12]

[13]

[18]

[19]

[20]

YAMASAKI J, HIRATA Y, OTSUKI Y, et al. MEK inhibition
suppresses metastatic progression of KRAS —mutated gastric
cancer [ J ]. Cancer Sci, 2022, 113(3):916-925.

ZHANG W, LIAO K, LIU D. MiRNA -12129 Suppresses Cell
Proliferation and Block Cell Cycle Progression by Targeting
SIRT1 in GASTRIC Cancer [J]. Technol Cancer Res Treat,
2020, 19(3): 1-8.

Bk, BT, RARFE, S5 B AR miR-433 £k 5
It R AR AE R TS B C & (1], BAR MW IR S BE 2% 35, 2020, 25
(9): 821-824.

8 G SF. TRPMS 76 2 57 £F 4 MO 87 40 B 33 4 | 22 7P 9 AE
K miR-433 Xf TRPMS #0 [0 % 2 (9 W52 [D . BU W7 VLK
%, 2020.

KB DB, 5 e, 4 1H #2 . MicroRNA -433 78 /1N 201 Jg fi i
AS549 NI AL R T R P AR (T, R AR B A 2Rk
2019, 29(9): 16-20.

EHFE, B HEZL. microRNA-433 X7 A %5 7 9 4 Il & Sw620
AW EAT R ()], RS B 2018, 24 (1):76-
78+83.

YANG W, WU W, LIANG H, et al. TOX3 regulates the
proliferation  and  apoptosis  of  colorectal  cancer by
downregulating RhoB via the activation of the MAPK pathway
[J]. Cell Biol Int, 2022, 46(7): 1074-1088.

KANG SH, BAK DH, CHUNG BY, et al. IDelphinidin enhances
radio —therapeutic effects via autophagy induction and JNK/
MAPK pathway activation in non —small cell lung cancer [J].
Korean J Physiol Pharmacol, 2020, 24 (5): 413-422.

INERHE, 25 W, e M, F . Gefitinib XF A 45 4 9 Caco—2
M A S TR ()], AR BRI A, 2021, 39
(2): 123-128.

XA, X0 3 POBR KIAA1199 K B 2 35 % AR /) 40 i
JWli 968 AS49 20 ML A= 0 27 AT A I s e [ ], b B A TN B
R, 2021, 24 (2): 123-127.

SRAERIE, BT 4E, JUS Ik, AF L SiRNA U1 TER TAKT 2 P X
PR I 88 4 B 15 48 . ST R p38 MAPK 15 538 % 1 i il 7
FILI]. MRS 2 4l (B2 ), 2021, 47(1): 110-117.

http://www.cnki.net



