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Abstract
BACKGROUND
Liver cancer stem cell-like cells (CSCs) have strong self-

Baishidenge  WCJD | https:/ /www.wjgnet.com

renewal and tumorigenic capabilities, and play a key
role in the progression of liver cirrhosis to liver cancer.
We identified liver Axin2"CD90" cells as CSCs in liver
cirrhosis, and observed the effect of autophagy mediated
by the HGF/Met/]N signaling pathway during the
progression of liver cirrhosis to liver cancer.

AlM

To determine the role of HGF/Met/JNK signaling pathway-
mediated autophagy in the carcinogenesis of liver cirrhosis
and the effect of c-Met inhibitor on this process.

METHODS

Eight non-cirrhotic surgical specimens were collected from
patients with hepatic hemangioma. In September 2007, 18
alcohol-related and 30 chronic hepatitis B-related cirrhosis
biopsy samples were collected in our hospital. These patients
were followed until December 2015. Three surgical liver
cancer samples from patients with alcohol-related cirrhosis,
and eight liver cancer samples from patients with hepatitis
B-related cirrhosis were collected by surgery. Eight-week-
old male SD rats were injected intraperitoneally with 50 mg/
kg diethylnitrosamine twice a week for 8 wk to establish a
liver cirrhosis model. Western blot was used to detect tissue
autophagy status, HGF levels, and changes in HGF/Met/
JNK signaling pathway molecules in humans and rats. The
c-Met inhibitor EMD1214063 was used to treat cirrhotic rats,
evaluate cell proliferation and apoptosis, and assess changes
in HGF/Met/]NK signaling pathway molecules.

RESULTS

Compared with normal liver tissue, the level of autophagy
in cirrhosis was significantly increased (P < 0.05), while the
decrease in autophagy was associated with the progression of
cirrhosis to liver cancer. At the same time, the production of
HGEF in these abnormal samples was significantly increased.
The liver cirrhosis tissue was first stratified according to
autophagy status and HGF expression, and the levels of

2021-10-28 | Volume 29 | Issue 20 |
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p-Met, t-Met, and p-JNK were found to be significantly
elevated in autophagy-enhanced Axin2-positive cells (P <
0.05). Cell proliferation was significantly reduced after 8 and
11 wk of treatment (P < 0.05), and TUNEL staining showed
that the c-Met inhibitor EMD1214063 had no significant effect
on hepatocyte apoptosis. Western blot analysis using whole
liver lysates from control and EMD1214063 treated groups at
weeks 8 and 11 showed that the levels of p-Met, p-JNK, and
HGEF were significantly reduced at both time points.

CONCLUSION

HGEF/Met/]NK signaling pathway-mediated autophagy
is involved in the carcinogenesis of cirrhosis, and c-Met
inhibitors can play a therapeutic role in this process.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: HGF/Met/JNK signaling pathway; Autophagy;
c-Met inhibitor; Cirrhosis

Citation: Peng QB, Zhu SY, Wang WY. Autophagy mediated by the
HGF/Met/]NK signaling pathway is involved in carcinogenesis of
liver cirrhosis. Shijie Huaren Xiaohua Zazhi 2021; 29(20): 1158-1166
URL: https:/ /www.wjgnet.com/1009-3079/ full /v29/i20/1158.htm
DOL: https:/ / dx.doi.org/10.11569/wcjd.v29.i20.1158

Tib 2
B=

AT 95 T 2m el Ff- 4m g (hepatocarcinoma stem cell-like cells,
CSCs) B A& u) A & L H PG L AR, I
AL R BT R 69 AR K AR X AR R BRAVEAT I
AXin2+CD90+2m it % & A FFAAL# CSCs, AR T
HGF/Met/IN1Z 5 18 34A-F-#) 4 e, 6 " AL RT AR AL 2L e
Z AT AR 1 69 AR

V=44

" #4 BT 2m fiel. £ K ) T (hepatocyte growth factor, HGF)/
Met/INKAZ 538 SA~-5-44 4 A6, B o5 JE IF AR AL 3 A2
FHgVER.

Tri%k

T o 9 % A Sl SR 8] AR AT ARAL F A AR A
2007-09, 2 AR IE T 1861 iB 4548 %, 3061121 T
BT K AR AT ARACEAE A, X B i £2015-
12. 5k B B 636 SMFIT B AR AR S IE A A8 K 69 BT AR
b, @it F ARME R A TR KA X ITRALE 058
AFRARA. 8 Wkt HEESD K R4 8 5 K AL M 2
450 mg/kg= T T A fa iy 4:8 wkid SLATALALAL AL,
Western-blotting# i Afe K S ATHI 2022 B R &
HGF# K -F ZHGF/Met/INKAZ 5 & 42 0 F 8 T4k, &
JAc-Metdp4] FIEMD1214063:4 77 A AL K R 5T 3R
4a iR 3g s e o, ) AT R AEHGF/ Met/INKAE 5 1842 4
F o) RAL,
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=ZE

R T Ew TR, TR EFe aERKTER
FIt 3 (A 36P<0.05), ™ B KT8 T K5Ik
PR AN SR X, BB, IR FF B EARR
PHGF® = & B 35 . IR AR E B K S
FHGF &L B 65 B 6 ZIp-Met. t-MetZp-JNK
KT BB TR Axin2 FRME a2 5T & (43
P<0.05). 7678 wkAn11 wkis 4 i3 74 2 50k, ) (43
P<0.05), mTUNEL# & 44 25 % 2 7 Zm 09 c-Metdp 41
FIEMDI1214063 %4 T 2m B 6 8 5+ .90 % h. 5
SR A= 11842 A & B 2T BAEMDI1214063 4t 32 28 49
4AT ZL R4 0 Western#P 3% 447 . 7-p-Met.  p-JNK%&
HGFA1 wk#g X R P B EFEK, mt-Met. p-JNK&
HGF£8 wk#g K R, 2% AKX,

2zt

HGF/Met/INKAZ 5 il 35454 fm i, 6w A 55 3| T AR
A kAR T IF Ho-Metdp 4] ) 48 45 £ AT AR AL E 2
PR ARG ITAER.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.
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HGF)/Met/INKAS 5 i@ $8A--F 49 e, B " 5 55 B AT AR AL
R AR P, I He-Metdp#l i 45 72 AT AR AL A2 o X 4
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I FE4H B (hepatocarcinoma stem cell-like cells, CSCs) L F5
BRI B R R A A e D, AR A A
(RIRERE RAE BV E A, T S R™Y, Wnt/B-cateninfs 5
SIS RE S S YR T IR AR B 3R E R A
A EIE A S b, T AXIn2VE RSESE R, 7E15 5 g0
NI, 2R R, Wntf5 5 4E
FRF Axin2+40 IR B R RE 9 K40
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FEEES . O ELE . B PR A Y gehE T4
FERFAE. DRI, FRATIHEDI AT A xin2-+4H o] Be 4 A JH-Aif
Ak e R e 2 R B ECSCs ) B AR 4.

FWEM AR KE R A P
T, FEAHMIAL T RAFCIRAS I, Al AR g E 7= A KA
TRIGE R, DASCRRAIIAES, #8770 =, B al i ™
PR RESATTE, ol SR FET. BRI, 4
JHL o e ot A () 4 i R B A K DR T S
PRSP P B A A, B2 i, |
THFEAL PR SRR A AN 5 4,
AR R BV, DRI, E T RELE ALk e
JHE S R R AR .

WFFE R, 43k #%90(cluster of differentiation 90,
CD90)HEIE SE & HECS Cs B AR E bR &4, BRI, FEA
WEFEH, FoAI TR HPIE A xin2+C DO+ 48 5 N ATAEAL I
CSCs, H-MEE T 4 A= K [ 7~ (hepatocyte growth factor,
HGF)/Met/INKAF 53 #7140l 5 W 7E S Ak 1
2 s AR .

1 HRIASE

1.1 A IR 25 3R el AR FFAE AL T A b
AHUALRE; 2007-09, FEABEEE 7 18GIAEAHE, 304118
P T RAHSHF AR R AL AR, X L8 B35 B 17 222015~
12. K E 35 B30 MR R AR 5 TR AH DG IR RS AL,
I FARWER B SR AR 85 R84 -8
FEAR. 1X e ZURE St Sz BV B s 1R S50, B 7EVR 41
UG A BT AR B e 7E 2 R AUA i . AR
Pt 5 A L ZARRAEREAT R AL SV B 2= 2 . HERR
CRYERRZ T, R AA R R e . ANHIE T 2 B Bt
WHLZ B Aot WA R S P A R &P

12 7

1.2.1 ShapaE A T S HFAE A 28 P gk FR I B, 8
wkid P Sprague Dawley K 54 VR IEJE Y V5T 50
mg/kg . 23 WA (N0258-1G; 35 [ Sigma-Aldrich /A 7)),
FREE8 wk. 45 K R IR (4 wk XK BRI T 240
o 2 CAVPAS R AL AN [ RS AT, K R4 5Z c-Met
1717 Tepotinib(EMD1214063, 15 mg/kg; Selleck), £ &
VGBI BRI VRS 25 254 wk. £EIE 240 LR, B —4LIE
R R NP S R RAE AT IR, 78 A Ab B
Jii, TE5A 4N wicFI 11 wkis 8] £ U2 Ja R0 R, AN
SEBGHAS20 wk.

122 AKX ampe R BUNRIFAL(1 mm’){E#E & R
FH2 mLIGTHE A 28 BHESIAF 110 emBG R I 47 5F
B G, 22340 pmiPUEMEIESS, PBSHE M f5 H T
A LWL, fHHBD Accuri C6(3EEBD Biosciences? ) )il
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L A A 2 A AXin2+CD90+, Axin2+CD133+41
Axin2+Epcam+ZHiE. >k E R AL RS AL I
Axin2-+HHTAxin2- 2014 73 B IAEARS M — 2L 7 Hr.
1.2.3 sRfem et maml 2 7r i) A Axin2+CD90+,
Axin2+CD90-F1Axin2-CD90-4H 2 LA 10004t /AL (1%
fE4EDulbeccorf [ I Eaglel 77 ik i 7 /F 1235 7 5L (L [H
HyClone/A &)k 782%B27(3% E Invitrogen/A &), 100 U/mL
HHZRA00 ugmLEEE R, 20 ng/mLE 74K K1F120
ng/mLBR A AT 4EAH A A= A K 5-(32 E Pepro Tech 2 /] )i
BRI 7S FUIR (G E Corning /A 7])2 wk. &3 &4
i T TR b TR U BAE>T5 i RIERAE.
1.2.4 ZaRepi: HWARICYHUE S E AR
(microtubule-associated protein light chain, LC3)-I/LC3-1I
P62 I 41 A= K [F-T-(hepatocyte growth factor, HGF)
FIK L BT ENTEAE 3R 731 P 4 R AN 7] A
PN i Rl R S A S (S %S v g S Ui e
75 LA 3 732 A fEMet RINK R B 1.
1.2.5 SR AL m R I8 T 547 (R E — AL FE 5 4
Wk(RJE— IR . LA AHIEE S E 12 wk), DIFIRA AR
E RS AU R AR FE 4 pom 5 10K SROFFREAG PRI 47
i, HHEATTUNEL(H E Bl 25 = RAIEARBE 5T BT Al
Ki-67(ZE K Yo,

Bt AT FEA R A PG A Eefl L
B AT http://powerandsamplesize.com/Calculators/.
i #i 4 Pimean £ SD# K. 7EHiBartletth 30 1E B 77
ZR G S5, A BRI T 22504, ARG FEAE 2 1 100
i FH Student-Newman-Keulsts 36 A -4 Ge 127 0 2 1.
P<O.0SHMEB N e Gi it 2 B . A sl /b
"=

2 BR

2.1 MPRRACHERE A BT 55 5 B A % JRATE e
Western-blotting il 1 A~ [ - A6 A1 Ji2 g e 1R
TEAL AR A1) H W KT AR AL, g5 B FoR, WEFRT
D, FHECT 5 AL R, TR AL 2825 1) B KT 2
T = (A EP<0.05), T H MK R T RS AL
NI %, X e g 5L IR AR A JF Jee D JH-Je S0 1),
Axin2+41 ] Axin2+C DO+ ML 5675 5 57 AT
K. Axin2/4 5B 2% t6.7%¢ ' 8 [ (enhanced green fluorescent
protein, EGFP)+CD9O+AH A7 £E T~ HAT 5 H Wk i) A
TR REAC T, Hogt— 0 R JE 4t FF Axin2/EGFP+CD90+
2 L ) .

2.2 BRARHMEHGF A R AT AL A 55 % BT —
il i Western-blotting 7047 _FIi& N FFREALRE A FTHGE/K
P g B E2FR, AR AL A B RS 1 S B
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A 1 2 3 4 5 B s Il LC3-1I
. a c abc P62
[C3-]] W W —— S 4 abc
e S — ‘02
53
£
[0}
P63 — b ‘g 2
(]
=
® 14 - _
© _
pactn - A A - abe abc
0 -
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