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miR-203a-3p # ] GLS1 445 HCC 4NNt . iTFs.
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BEEEE Y, M, THEK, REBEEY, FAKL, 8 B, E OEY
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W E: BW HKA#DEHEZE (microRNAs, miRNA, miR ) -203a-3p *FAf 48 Ji. 5% ( hepatocellular carcinoma, HCC )
mpasgan, T4, REGYARLEES TN, FE KM% %X L F PCR (quantitative real-time PCR, qRT-
PCR) # 0 HCC %0, A SEH I 28 io A Bls R HCC 2828 F miR-203a-3p AAs & ik ; K 4 i 38 78 2 06 . 4m fX)JR 55 0o
F= Transwell 52 34 3144 M) miR-203a-3p 2 HCC Zm g3 7, it45 | 12 £ 69 % m; A M1 85 W 3EFN miR-203a-3p 9 #
Fde kB (GLS1) , W3k H8 B /7 e, LA HCC 28 it s 45 2Bk M 49 1R A B A 4] - R BB 1(glutaminase 1,
GLS1) #f HCC @mpedgzh, it4 . 12 £ 69%m; &G S JE ik (Western blot ) 52 340 Wnt/ B -catenin 15 5 il 54 % 4% &
& B -catenin, p-GSK-3B #= c-Myc & ik, £ HCC /204 ¥ miR-203a-3p (0.32+0.07) & ik W BAK T J% 55 £ 4147
(1.02£0.03) , ZFH %5 EL (1= 41105, P<0.001) ; HCC @A HepG2 (0.34+0.05) , HCCLM3 (0.58 £0.06 ) ,
Huh7 (0.43+0.05) , Hep3B (0.29+0.04) ¥ miR-203a-3p #8 * & ik /K F ] R A& T A JE % A 49 #2 LO2 (1.01+0.02)
# miR-203a-3p ik, £FA %3 E L (F=119.080, P < 0.001) , %5 Blank 2148}, miR-203a-3p i % ik 28 HCC
40 38 3 (0.61£0.05 vs 1.24+0.06) , i # & (21.43%+2.01% vs 60.22% +3.14% ) A 4% & 4t #1 (76.54+13.56 vs
221.06£16.54) ¥R, ZFA%ITFEL (t=14.849, 13.900, 10.562, ¥ P < 0.001) , GLSI ;2 miR-203a-3p
#3e kB, miR-203a-3p ¥ §i A4 GLS1 & ik, HCC e GLS1 &4k I EHME, HCC 4ot o F 5 4 12 9
RARBUE . GLS1 #4141 o -KG, &R EK-F ¥4 Blank 2847 siRNA-NC 209 2 &A%, ZFA 4T FEL (F = 64.754,
35.627, 3 P < 0.001) ., GLSI #p#l2aa 34 (0.59+0.04) | EFAFE (30.15%+1.02% ) Feid£4eH (69.59+15.74)
% Blank 0 9] % B 4% (1.29+0.07, 59.67% +1.45%, 202.14+13.52) , £ F 3 H %+t 5 & L (t = 16.499, 16.278,
11.215, ¥ P < 0.001 ) . miR-203a-3p if & ik F= GLS1 F& ik 4949 2474 T Wnt/ B -catenin 13 F il & X 4% & B -catenin,
p-GSK-3B #= c-Myc 89k ik, £ FH A% FEL (1= 11129 ~ 28213, ¥ P <0.001) . # % GLS1 7T i# # miR-
203a-3p * HCC @afiL & 4 5247 % & Wnt/ B -catenin 13 5 il 38 X 583 & £ X 093 ) 4E A . 4518 HCC P miR-203a-3p 2%
MRk, iRk aeagand] HCC iy 3 sa ., it#fein sk, THkS GLSI 455 A MM A # A miR-203a-3p ¥2&) GLSI
A4z Wnt/ B -catenin 13 5 @ I & A %
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Mechanism of miR-203a-3p Targeting GLS1 to Regulate the Proliferation,
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Abstract: Objective To explore the effect of micro ribonucleic acid (miRNA) -203a-3p on proliferation, migration and invasion
of hepatocellular carcinoma (HCC) cells and its potential molecular mechanism. Methods Quantitative real-time PCR (qRT-
PCR) was used to detect the relative expression of miR-203a-3p in HCC cells, human normal liver cells LO2 and clinical HCC
tissues. Cell proliferation assay, cell scratch assay and Transwell assay were used to detect the effects of miR-203a-3p on the

proliferation, migration and invasion of HCC cells. The potential target gene (GLS1) of miR-203a-3p was predicted by

EEWH: M HES IR R E (204106065) o
fEE RIS WHeme (1986-) , T, WLRFsee, FIREWM, Wi mshel, FHEESMEL, E-mail: shanqiu0819@163.com.
WIESE: WAL (1980-) , B, BIFACEEIG, #F5cirm. S@Esneh, IFIRBaeL.



BURK IR R0 $ 3748 S SH 202249 H T Mod Lab Med, Vol. 37, No. 5, Sept. 2022 87

bioinformatics website and verified by double luciferase assay. The dependence of HCC cells on glutamine was detected to
explore the effects of GLS1 expression inhibition on the proliferation, migration and invasion of HCC cells. The expression of
key proteins (3 -catenin, P-GSK-3 8 and c-Myc in Wnt/ -catenin signaling pathway was detected by Western blot. Results
The expression of miR-203a-3p in HCC cancer tissues was significantly lower than that in adjacent normal tissues (1.02 + 0.03 vs
0.32 £ 0.07), and the difference was statistically significant (=41.105, P << 0.001). The relative expression level of miR-203a-3p
in HCC cells HepG2 (0.34 + 0.05), HCCLM3 (0.58 + 0.06), Huh7 (0.43 + 0.05), Hep3B (0.29 + 0.04) was significantly lower
than that of LO2 (1.01 £ 0.02) in human normal liver cells,and the difference was statistically significant (F=119.080, P < 0.001).
Compared with the control group, HCC cell proliferation in miR-203A-3p overexpression group (0.61 = 0.05 vs 1.24 + 0.06 ), the
migration rate(21.43% + 2.01% vs 60.22% =+ 3.14%) and invasion ability (76.54 + 13.56 vs 221.06 + 16.54) were significantly
decreased, and the difference was statistically significant (1=14.849,13.900,10.562, all P < 0.001).Conversely, the opposite
results were obtained after miR-203a-3p expression was down-regulated. GLS1 was the target gene of miR-203a-3p, and miR-
203a-3p negatively regulates GLS1 expression. HCC cells showed high expression of GLS1 and high enzyme activity, and HCC
cells showed significant dependence on glutamine.The levels of o -KG and glutamate in GLS1 inhibited group were significantly
lower than those in Blank group and siRNA-NC group, and the differences were statistically significant (/#=64.754, 35.627, all P
< 0.001). GLS1 inhibited cell proliferation (20.59 + 0.04), the migration rate (30.15% + 1.02%), invasion ability (69.59 + 15.74)
were significantly lower than blank control group ( 1.29 +0.07, 59.67% + 1.45%, 202.14 +13.52 ) , the differences were
statistically significant (+=16.499,16.278,11.215, all P < 0.001). MiR-203a-3p overexpression and GLS1 expression inhibition
significantly inhibited the expression of key proteins 3 -catenin, P-GSK-3 B and c-Myc in the Wnt/ 3 -catenin signaling pathway,
with statistically significant differences (r=11.129 ~ 28.213, all P < 0.001).Transfection with GLS1 reversed the inhibition of
miR-203a-3p on the biological behavior of HCC cells and the expression of key proteins in the Wnt/ 3 -catenin signaling
pathway. Conclusion MiR-203a-3p was significantly underexpressed in HCC, and its overexpression could inhibit the
proliferation, migration and invasion of HCC cells, which may be related to GLS1 regulation of glutamine metabolism and miR-
203a-3p targeting GLS1 regulation of Wnt/ 3 -catenin signaling pathway activity.
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JF 20 M i85 ( hepatocellular carcinoma, HCC ) 4
I PR H UL (4 SR g, 24 oy 40 IR 19 70% ~
90%, BUw. BIEREE, BEBURREY. T
R R, Mg e ERBRZNE ., Z2HH. £
ISR R B A R, W S EURE IR SR
WG B L N B RGP TR R R
MR R, RUNERERZ R (microRNAs, miRNA,
miR ) ZEAZRARZ M H 558 Kk, 7l5 mRNA 5%
FAY 3°-UTR X545, A2 filf mRNA B fi# 55 410 )
HFGEBRE, WEMAR . ot . e
AT P GESE miRNA BB W% 18 45 2 98 5t X B
PR, S5 EL . BRI, g
WFE AL T3 7 17 Po miR-203a-3p JEUTAEHF 5T
miRNA 73, KEAFF0 R HAE B . R
Al /0N G B il o 55 2o BhOGAE R b S SR AN, AR
JEAMIIGTE . RZET . T2 R rh RS
VEFR, V2500 Ve BV AE 43 FAric s .
AHICH ST 20, A PN e 1 £ Qs ek 22 2 e 240 e 1Y
FRIEZ —,  Jies 20 M R 22 A A AT 2 e e A a4
A EE R (Warburg R0 ) 7o 4% 2 I M il 3 ok
ML ARG A A 2R, i A 2R,
i 968 &4 B 1 g B (AL SR S RE i, AR E R 09 kAR R

Jre ), 22K R 20 e v B R4 S R ( Kidney-type
glutaminase, GLS1) W3Rk, TEAIMIA ZBENL
R B A K rp 3 P R, AR AR
%% miR-203a-3p F1 GLS1 % HCC 4ffitisg . 4% .
1781 52 m K LR AR E HALE], B AN IR IR HCC
BT 2 5%

1 #R5F%

1.1 AR A% HCC 4l & HepG2, HCCLM3,
Huh7, Hep3B FIAIEH 40 itk LO2 W 7 Hh [ AL
22BE, 37°C, Sml/dl CO, &4 FHFR7E S 10g/dl iR
A=Y 1g/dl 485 2 AT B 2% 1Y DMEM iR .
TIHEEL 2021 4F 7 ~ 8 H M P8 45 A R Bk
IR AFAY 20 19 HCC B g 21 23 TS oy 9 55 1E
HAREAR, ¥ AR IR R B2 5 -80 CARIE
WRMRAE; RIFRILMUEEME, ARFTICH R
57 SO BIAYT S

12 RXAFE ENE. $#ER. H&EEZ (Y
FHG AW RHE /) ); DMEM 55350 . TR (A (3
P L EA YR A BR AR ) 5 TRIzol iX5l. Lip
2000 % 4Lk ( 35 [ Invitrogen A ] ) 5 3% stk
& (Aidlab A7 ) 5 CCK-8 XA &, WEIEE
fitg 1% VD 7 ( Promega 24 7] ) 5 Transwell /N (36
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BD Biosciences 2y @) ) 5 R 1Y ( 3£ [ Bio-rad
OS] 5 SERPEEE R PCRAY (E[E ABI/AH] ) ;

B -catenin, p-GSK-3B, c-Myc #i 1A ( Bio-RAD 7%
A ) 5 AR A R & (JE R 3R
FEREEARA A ) ; miR-203a-3p mimic F {14 |

miR-203a-3p inhibitor 1) # ¥ & GLS1-3'UTR-wt Hf
AR 3" UTR-mut RS RIS ORL () M S A
BHEAARRAT] ) 5 47 ST RE B S 1 /N - i 55
968, ULEK GLS1 ik siRNA ik ( g HJE

) .
13 7
1.3.1  4UfREge Koo . Bk K iR 80% i iy

RN, 208 Lipo 2000 PiHH BT840y, 44
& miR-203a-3p 2 ik 4] (mimic 41) , miR-203a-
3p i ik B PE 4 (mimic-NC 41 ) , miR-203a-3p
523520 (inhibitor 41 ) , miR-203a-3p fKFEIAFITE
#H (inhibitor-NC ) ; GLSI $I2H (5 e 25 5 e
Bt 968 ) , GLS1 mifiRFik4l (siRNA 4) ,
GLS1 R FATEXT B4 (siRNA-NC) . FEJe5¢ il
WHLRESE 48 h, 1T/REsem,

1.3.2 qRT-PCR zilll H i) 3 P £ i5: Sk H TRIzol
IR AN M . 41405 RNA, J 5555 4 cDNA,
DL oA A AR L B PCR S W K &, 2 x SYBR Green
Master Mix 5 pl, 1E = 11 5] ¥ 4 2.5 pmol/L,
cDNA 1 pl, JG Rnase WZE/K, BAAFI20 wl; #
FH S 9 56 22 ft PCR {4 T qQRT-PCR 3 S 1 ,
RS 95°C 355, 95°C 20's, 72°C 15 s, JEFF
40 Yo SRH 27 HAYSE mRNA £k, 5]

YIFs Wk 1,
=1 PCR 3|41 55!
HH ¥ 5
miR-203a-3p 1E[#] 5°-CGCCTCGTGAAAGTTTACG-3
J2f] 5™-CAGACGAGCCTGCGAGCTA-3’
GLS1 1EJ8 5 TCCTGCOGTGAGCTGAAACT-3”
JZ 1] 5°-CGAAGCTAGCTAAGACCTGTT-3’
GAPDH 1Efi] 5 TCTTGCTACTGCGTCTGAAC-3
1) 5°-ATCGCATGCACTGTAGTCAT-3’
1.3.3  ZM3EsEEE IR . WSCHEAR I At AR 2 96

LM, % 1x10Y 4L, 37 °C, 5% (v/iv) CO, i
B 48 h, LA CCK-8 % 10 w1, W¥F 72 h,
450 nm &b FHBEHRA G R A (6, 2 HiIBE5h R
Bl 3 AEASL, LREE 3 RBCEE.

1.3.4  ZAUMERERE IR AT I A i LA 2 6
LA, R 4x 107 4L, FRAERETWIER, 10 pl
Fo sk EHALARIIR, PBS whik 3 ¥k, LiERIEEER,
TATCITE B 2565535 48 h, F1HRUEE T

1.3.5 4UfEARZBRE IR . Transwell /N2 % i
HRAH Matrigel LTS, R BOS B KRS
MZnpE, PR fL, WA, JAHEHRE 1x10° /ml;
T ZE A 10g/dl s 4 1ML 7% DMEM 5¢ 4 55 35
5001, FEMMALIEAER 200 w1, H55% 24 h; B
HW/NE, TR, 4g/dl 2R HEERE E 20 min,
0.1g/d1 45 54845, 15 min, PBS #k 2k, £/ b
BRI, BT, FE B N WS ECE .
1.3.6  Western blot 5 {l] Wnt/ B -catenin i j#% ¢ Ff £
FIR Ik TP 0 400 i 24 A S LB T, BCA BR AR
e ss s BUE ARENTT SDS-PAGE HLIK/3E, 5%
#| PVDF %, Sg/dl lifsWi#n 4 2 h, PBST ¥ 2
K, LA B -catenin, p-GSK-3 B, c-Myc—#r (1 : 1
000 )IFE %G W HPRIEE A —$t, EHEMFF 2 h,
PBST Vil 3 Ik, ECL 2= fa, &G RZ5M
SHARE, Tmage-J BT K EEAELAE 54T o
1.3.7 WU B IE IS0 IO A A0 2
F 6 FLAR, K GLS1 B A= %I N 28 A8 % 3'UTR X ¥
Gl g A RU9E G 2 iR A ROk, AR AL miR-
203a-3p 454 7 4 7E N 1Y GLS1-3’UTR-WT B A= 7
F1 3'UTR-Mut %8 48 % 5 )t &K il iz 15 i K7 5 miR-
203a-3p mimic Ft: 4L Z R 40 i b 5 5% 48 h,
UG ZR BTGP ) ) G R 4% 2 9 G 2R Tl T 4
SR A = R
1.3.8  AEWYME B 2= 43 #r: FH TargetScan (http:/
www.targetscan.org/) ¥ ¥ #i il 5 miR-203a-3p 7 1E
SEANL AT RESEIE IR, I aE R R A 5
AR IE IS AE AR R .
1.3.9 BABEMYURIZE . BRAFNAAEE 1 x 10° 4>
/FLAEFITE 12 FLA, Franpeiheefs, A amE /R
A AN DMEM H R 0, 2, 4, 6 XIF
T, R Rk, eflAERZ,
SRS — IR BCFAME,
1.3.10  GLS1 FgIE MM : SR AHZRAARSREG &
PRI B AN AT B SR, SR W25 vk 01 7 Bl
R Fe vl B AT B SE — 2 ROV, R ZR AR SR
WM AL, 37°CHEREIEE 1 h, A HCLZ 1k U
BCilsE 20 RN R, LS 2 bk S N 5 — 20
WIRE, FIME 45 min, 340 nm &b DL E5 1K
YERZS A, e e
1311 A aE Bk AN O o- 8% KR
( o -Ketoglutaric acid, «-KG ) Fzil. BRI A i
Tl A, AP BB AR B A 2R
96 FLARABEFLANA 50 1 AHR S WEIR A, 37 CHt
SV 30 min, 570 nm A0 FH B BRASCREIN 45 FLIR G EE(E
ZHIbREIZE, RS o -KG FE. QB ERK:
N U DU 240 e TR ) B 2 B BV, 50, W2 Y
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&9

WATIRA], B0, 7 LW, EE4M, 14, &
PR R AR, B0, RECIERR; 2 RS
R 6 100 ] A 35 2 A i v 4 R 7
14 it F o4 SR SPSS 19.0 #4744 7
Mr, B R AR « driEE (x=xs) TR, W4
8] Fb R FH ST AEAS ¢ K5 2221 A] HL R FH PR A
ROr 20, AP SR A LSD ke ; Jedl
B 5 AU 22 5 LUBCR O ¢ K, P << 0.05
REERA G FRE L
2 R
2.1 HCC %1% & #m Je. ¥ miR-203a-3p & iz RT-
PCR #; i 75, HCC ¥ 4 21 /' miR-203a-3p % ik
(0.32+0.07) W AR TE55 (EH 2141 (1.02 £ 0.03 ),
% B A % i % = X (=41.105, P < 0.001) ;
HCC 4 i HepG2 (0.34+0.05) , HCCLM3 (0.58
+0.06) , Huh7 (0.43 +0.05) , Hep3B (0.29 +0.04 )
tF miR-203a-3p AHX} 235K E IR BAR T AQE 3 I
A LO2 (1.01 £0.02) H miR-203a-3p Fik/KF-,
x2

ZRAA G E XL (F=119.080, P < 0.001) , H
H1 Hep3B 4 il R ik fefi, MOERR XA H T /5 2
2.2 miR-203a-3p #F HCC tm je 3¢ 7. & # . 12 %
# %o, ULFE 2, qRT-PCR £l & 7%, 5 Blank
20 (1.01+0.02) A, miR-203a-3p i & ik 41 24
e th miR-203a-3p AH X ik (2.32+0.14) B & FF
1, miR-203a-3p {3 ik 41 41 i 7' miR-203a-3p #H
XFFRik (026 £0.05) W RBEIL, ZRAFKIT¥E
X (1=16.044, 24.123, ¥JP < 0.001) , #ERidE
ik / % miR-203a-3p 20 g 2 F4 # T 40 it S 56
K & 7, miR-203a-3p i % ik 4 Hep3B 41 it 384
B IR R AR ZERE 130 BR LI S ], 4L A 2
SHASHFE X (=14.849, 13.900, 10.562,
P < 0.001) ; JZZRlF% miR-203a-3p 7520 40 1
B . TR AR ZERE I A, A2 s A gt
X (+=10.135, 8.995, 9.577, ¥ P < 0.001) .
#1275 HCC ™ miR-203a-3p i3 3L A VE H o

miR-203a-3p FixXF HCC HAaiEsE. T, BRHEM (x=s5)

I H Blank 28 mimic-NC 4 mimic 2 inhibitor-NC 28 inhibitor 28 F P
BamH A fE 1.24£0.06 1.12+0.04 0.61+0.05 1.30+0.03 1.67+0.07 162.856 < 0.001
THE (%) 60.22£3.14 5779 £2.87 2143 +2.01 62.21+£3.25 85.32+5.07 135.133 < 0.001
REHE (1) 221.06 + 16.54 219431729 76.54+13.56 22403+ 15.24 352.11+£20.42 101.491 < 0.001

2.3 miR-203a-3p ¥z B 69 T A g AEWME
A JE A R R, miR-203a-3p 5 GLS1 3°UTR
XAFEGS A, WL 1. ilad #E GLS1 3°UTR-
P A TR0 A8 R R, 28 W8 G 25 T R DR 41 45 5
56 ¥ 9F & P, %% Y% miR-203a-3p mimic £ GLSI
3’UTR-WT #4 kL 2 1 1 485 44 mimic-NC 21 H
HREAE (0.43£0.05vs 1.02£0.01) , ZRAH%1T2
B X (£=20.041, P < 0.001) ; %% J% miR-203a-3p
mimic 2 GLS1 3’UTR-Mut B [ ki 2 616 P 5 %5 Y
mimic-NC 24 (0.98 +0.03 vs 1.01 £0.01 ) K W0 g
Bk, ZRTHEITEE X (=1.643, P=0.176) ,

7% B GLSI J& miR-203a-3p (1Y #L 5& K, iF — 46
M % ¥, miR-203a-3p mimic 21 (0.34+0.08)
GLS1 % 35 % Blank 20 (1.01 £0.02) I i [& 1%,

EZRA G FE L (=14.073, P < 0.001) ; @il%
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miR-203a-3p inhibitor 41 (1.96 +0.14) ' GLS1 %
IK%E Blank 4 (1.01 £0.02) BB I45, 2SAG5501
E L (=11.635, P < 0.001), #&7~8 miR-203a-3p
B 1R GLS1 ik,
GLS1 WT 5'-ACAAUCUCCCUCCAAUGUGAG-3'
miR203a-3p 3 CCUUUAGGGACGUUUACAGUA-3
GLS1 Mut 5'-ACAAUCUCCCUCCAUGACGAG-3'
B 1 £9EEEMIEHE miR-203a-3p HEERE
2.4 HCC @ sh 52 B iz ey ke WWE 2, &
AR YU LIS Wos, 785 48 2l W e 1) 1 77 v
Hep3B Fll LO2 4l FLi A=K, {H LO2 A K 2% 12
TEAS & 47 2 Wt e 1 35 77 W Hep3B 4 it A= 4 W 1
i, LO2 Al A KA Z 50 . W] HCC 4
v 2 R AFAE P 0 AR

60
—+— Hep3B

50 - LO2

40
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0 2 4 6 (day)
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2.5 HCC @fef GLS1 A X & &M qRT-PCR A
2 7n, HCC 48 HepG2 (2.54+0.04) , HCCLM3
(2.02+0.03 ),Huh7( 1.76 + 0.05 ), Hep3B( 2.26 + 0.04 )
Hh GLS1 FHXF Rk /KB AN IE# F4H i LO2
i GLSI £ 1Kk 3F (1.01£0.01) , 2% H S it
B X (F=763.254, P < 0.001) . [l 1% 1 ) 5 4%
i 7%, HCC 4 §fd HepG2 (2.31+0.05) , HCCLM3
(1.57+0.03) , Huh7 (1.42+0.04) , Hep3B
(2.25+0.03) "' GLST &M I & T A& 40
MILO2(1.00 £0.01 ), 2= 5 A Ge it L( F=787.125,
P < 0.001), JtPk HepG2. Hep3B 4l % ik A i
¥, W HCC 4ot GLS1 12858 5 90 Bih 1
2.6 #p#) GLS1 474 HCC mfes- R BehieiX it gRT-
PCR ¥ & 7, 5 Blank 2 (1.01£0.02) #H I,
% Yv siRNA1-GLS1 (0.37£0.06 ) , siRNA2-GLSI
(0.44 +0.05) F1 siRNA3-GLS1 (0.21 £0.03 ) #kfk
A GLS1 AHXT R I BRI, ZRA G2
=3

Y (F=197.014, P <0.001) , Hrp siRNA3 4
[k i i 3% . Western blot SZEG KM i 7, GLS1 41
il 20 v GLS1 E H (0.28 £0.03 ) ¢ 1k % Blank 41
(1.00 £ 0.01 ) FIFHMEXTHE DMSO 41 (0.98 +0.02)
R, Z2RAESI#E L (F=1080.857, P
< 0.001) , WL 3, UESE GLS1 FkMGIA R W
FERI 25 2 40 M P9 A5 SRR A R = K R B, e
Yt siRNA-GLS1 J7, Hep3B 40 Jifi ' o -KG F1 4 &
TR IR B B AR, ZRA G L (¢
= 10.387, 7.381, ¥ P < 0.001) , W3,

Blank DMSO 968

T

GLS1
GAPDH

& 3 Western blot # AN NHPHIF 968 3¢ GLS1
FASES PN A

Ml GLS1 3¢ HCC i ® RSBt AR =M RIAKFH#M (x+5)

A Blank #1 siRNA-NC 4 siRNA 28 F p
a=KG ( pmol/L) 12.65+0.76 11.76 = 0.69 473125 64.754 < 0.001
AEM (pumol/1/10°) 264.35 + 20.44 262.19 +18.79 153.74 £ 15.48 35.627 < 0.001

2.7 miR-203a-3p ¥& % GLS1 *F HCC #m A2 3% 74 .
TH. g Ya WEER 4 AIIESCIRI R,
GLS!1 il 2l Hep3B 4l a3 7% . 8% . &6 J)
BXTRAV R, ZR¥A5¥EX (1=
16.499, 16.278, 11.215, #J P < 0.001) ; 7F miR-

%4

203a-3p inhibitor ZHIL4E YL GLS1 KibJ5, miR-
203a-3p X HCC 4iiffu¥ss . &£ . RZENIEH B
%, inhibitor £ . inhibitor+ siRNA #1 5 Blank 2H [t
B, ZRWAESIEE L (1 =10371, 16482,
10.418; 4.950, 13.190, 4.808, ¥ P < 0.001)

miR-203a-3p f#E GLS1 Xf HCC HfaigsE. T8, MM (xx5)

i H Blank 2 siRNA-NC 4 siRNA 41 inhibitor 41 inhibitor+ siRNA 41 F P
R A {H 129+0.07 1.20+0.06 059 +0.04 1.730.05 1524003 206.033 < 0.001
FHE (%) 50.67 + 1.45 61.03+139 30.15+ 1.02 89.56 +3.53 65.64+2.67 272201 < 0.001
BRYH (1) 202.14+1352 20101 +12.79 69.59 + 15.74 30526+1457 2684411553 130.670 < 0.001
2.8 miR-203a-3p ¥& % GLS1 %} Wnt/ B -catenin 1 BIETES S HCC R R .
TR EEE G A Western blot £ i/, . L A
. . . . Blank siRNA mimic siRNA+inhibitor
miR-203a-3 i 2 ik 41 Fl GLS1T #1441 B -catenin,
p-GSK-3B, c-Myc & H 3 15 /K F 5 X% 18 21 B i P-catenin .L__’—-:
PG, ZRARit2=E X (t = 14.184, 25.828, P-GSK-3f | Wy s —
22.323; 11.129, 28213, 22.961, #J P < 0.001) ; CMyc | S ——
4 _ ; } _ 5 =
GLS1 # il \/E B -catenin, p-GSK-3B, c-Myc £ GAPDH | e
1323k 7K P-4 siRNA+ inhibitor 241 ] W FEL, £ 7%

At (t=9.602, 18.676, 16.902, 4 P
< 0.001) . 7EAM#H] GLS1 23k 2H HHE Yt miR-203a-
3p inhibitor J5, Wnt/ B -catenin {5 5 1 % 56 5 5
FIRK T LA, WL 4 F s, Ui miR-
203a-3p il A GLS1 4% Wnt/ B -catenin {5 5l

& 4 miR-203a-3p #1 GLS1 X Wnt/ B -catenin {5 =18 8%
KEEAKI
3 itig
ITAE LB, ZFPHE gt RNA 7E50% ) &4 &
v B mE R, SRRz B
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W5, miRNA £ 2 S 5REPNFOR K, A
it Z RO ARV A Al R R
FeR AR B RTA) miRNAs 72 ] g v (1 23k
A RR P T WS R AR [a], BEAT DL A%

JEREAE N, T R P R A, IR )
AN [R5 B ) s, 25 Y A A
SEHT IR S T hRic e Ry T s

xS miR-203a-3p Y= GLS1 XF Wnt/ B -catenin {5 SEEXBELOHIZM (x+5)
BTl Blank 41 GLS! il miR-203a-3 iFEA4  siRNA+ inhibitor 41 F P
B -catenin 0.92 £ 0.04 041£0.06 0.27£0.05 0.85+0.07 98.183 <0001
p-GSK-3 B 0.87£0.03 0.16£0.02 022003 0.630.04 362.316 <0001
e-Mye 0.90£0.03 0.18£0.04 0.200.03 0.71£0.05 268.797 <0001

5 2, miR-203a-3p FE LA RIA T
P, BRI I R anmE s AGE, B
miR-203a-3p [ Ji & B AE A K 1 324K (IGF-
IR) BHM@IER, S 588 T 85401 5H
K240 JE 3 ¥ MiR-203a-3p 3 30 4 5 SLUG #l1
[ A MR A . L B AN - (R FE R Ak (EMT )
I T, MiR-203a-3p 38 1 4 [5] ATM /v 5 Akt/
GSK-3 B /Snail {5 738 fi, V¥ NS LA A3 58 |
S AN R A o 7k X o TN 170 RN | VAN
Y1 H Al s (NSCLC ) B 45 i 41 g bt % B miR-
203a-3p RKikSFH, SHTHEKRMWE KR, RN
R SR B S R e M . AR K3, HCC 414,
AL miR-203a-3p FRIA NI, 4HHESCE % I miR-
203a-3p 1 FARENSMH] HCC AN AYIESE . T RE AN
1278, /8 miR-203a-3p L FEMEILFEH, S5k
AEEE 1 i gT At R —3K
WFFE R A= W) 47 8. 2% 43 BT iiE 5% GLS1 /& miR-
203a-3p (1) H AR #E 3L K, miR-203a-3p #I 7] £ 9
GLS1, WFoE £, JEEMAE ., se Rtk X )&
S AR B 5 A K e gRg A e A R m e R ML
YRR ARG AT ST SR, A S ok e 1 o) 2 2
) E AR EORUR, FEANMRE BRI ER TR B
Warburg %508 4, 4 X 7 22 Bk fie 1) A1 FH 8 e
FHADGIERR , P72 Sk e A0 2 8 200 e s o
RSk U IR AR, A S B Cihid A
A S A S WA B AL T o B AR
A SR AE T E HEAE T DUk i o - B — R
(«-KG) . &M H A B Z A A e =4,
AR iR A, FRIRIE M (ROS) /KOF,
e R R A N o <V L7 (/4L 5 =S vl N e e
AFRED, MOCE ATP KA BEH BKKSE R, ROS
KRGS, MR T 0 U S e A e P 4y
SRR 5, A R A E A 2 WA g
e mEE M SAMGE, GLSI ekt
Hett A I AR A, S5 T Z2F MR
EMT K228, Mif25 ", GLS1 i i [ ik ROS /K-F
PN AR AR, ZERE T AR A AR SRR E

P "% MiR-23a i i # 7] GLS1 1l 8 4% H,0, i
AR PR 62 2R i AT 3 9 RS RS 10 AR SR
KB, HCC 4 A A 4% 43 2 W g s B 4Rl , HCC
Y GLS1 b I s B P, i GLS1 3%
NG A AWM S, 28 GLS1 =G ik,
Y75 e e AR G s, R E T HCC 4 A &
KovEE e [Rha 280, il GLS1 #ikf5 HCC
YNfEEGE . TR AR ZERE A H], GLS1 feig i
% miR-203a-3p X} HCC 40 A=W 2 EH, 2R
miR-203a-3p Al3@ i #[5 GLS1 25945 HCC 41y
A H12E47 R, B GLS1 A S B a5 T BE
J& HCC HIEAEIRY TS o

AH IR A 5300 3% 114 5T 2 1 2 g ik IR & 454
FHA R B R 45, Wnt/ B -catenin 15 5l j§ & 5 4
IR e T, HARTEBA N 2SR A
TR A A AR Bh IR R B BLA s R,
A 2 R R VLTS BB MG T S, R
ML AE 05 RIS AE, 2 S5IREMIE N R B K&
24, &% B Wnt/ B -catenin {5 51 i 0] L4~ S 0847
fifryed 4 B AR, B0 ROS ik, 25 s ik
Jig B Wnt 3 B A ¢ Myc i R 5037 3k BE RS
A E B s, e db e At ek
Fife T 240 %o 2 R B i A v . kA, ZHAO %5 Y
FoEGE, BT o-Myc il 58 GLS1 Fik Al fi
HEAS SR e f s QING %5 ™ B gR tRBH, M4
REANAEIET h ATF4 1715 Myc 405 0 i 4 24 i
HZF, fEIEAMEAET . T IARNF 25 miR-
203a-3p J##% GLS1 X Wnt/ B -catenin i #7514 (152
M, 575 miR-203a-3 1o &3k A0 GLS1 ik ¥y
e {d Wnt/ B -catenin if #% 2 7, 1M miR-203a-3p 1%
FIRRENL I GLS1 X IZ3E M I VEFH . AR5
g5 R W], miR-203a-3p 7] BEIE i ¥ [7] GLS1 I #
Wnt/ B -catenin {55 538 G M2 5 HCC B R A K .
SR RS A A SR AR FIBIL T 42 2%, miR-203a-3p #U
] GLS1 ##4% HCC & A= i & i) 4118 FH ik 75 itk —

ZE Bk, MiR-203a-3p i ik fEgHH HCC
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