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Abstract: Treatment resistance of hepatocellular carcinoma (HCC) is an important factor restricting its treatment outcome.
Autophagy is a process involving multiple steps and targets and is closely associated with the proliferation and apoptosis of tumor
cells. At the same time, there is significant crosstalk between autophagy and tumor treatment resistance. Therefore,, autophagy may
be one of the key factors hindering tumor cell death after medical intervention. Transforming growth factor-g (TGF-B) , epithelial-
mesenchymal transition (EMT), and long non-coding RNA (IncRNA) are important factors leading to drug resistance of HCC. This
article discusses the possible mechanism of TGF-B, EMT, and IncRNA mediating complex molecular networks and inducing drug

resistance of HCC, in order to provide new ideas for improving the sensitivity of HCC treatment.
Key words: Carcinoma, Hepatocellular; Autophagy; Drug Resistance, Neoplasm

Research funding: The Central University Outstanding Youth Team training Project (1001451201) ; Youth Project of Gansu
Provincial Natural Science Foundation (22JR5RA1012)

FFAIIIE (HCC) J2 I Pk FIF A rh ey WL, 2 BRI VRIUF RS A A7 4R 2 S8 JR % 3 3 O A MR T
80% , (v T ARRIRAE DL T IR 460 HATFARY . {Hh T HCC FIREIRB b R ZHub Hatis B &



2316

IERAFAEfR L EFE 405 FE 11812024£ 11 A J Clin Hepatol, Vol. 40 No. 11, Nov. 2024

J ZE W, AU IR A TR VIR ; W PR R bl T
HEARBEZ LURIATT 3T B 5t S 2 E EmE L. R
RPAEE R e B AR B S 7E HCCAYT b i
P4 NS5 8RR 25 P ) 7 A B AR T I DR A%
B0, 522 B LM LR AR SR AL AT HOC 535 (i
K2~ 3 A I, R HCC T 25 ML, 44 B
A VAT IO TR 25 6 B3 HOC BB TS B R,

P v 7 8 200 L 24 5k op B SRR . —
TEL 15 5 ) 240 7 (A3 4 o A 7 B , 3 380
B AT T S B D . S — 7 T A R g 4 i
(i — R A B LR L T LA AR A Sk B BT D AR
TR 20 XA 25 400 7 A T 24, DA T 5 2 e 983 40
FEm R0 AR SCE B A A WS HCC T 25 B AR e K
HHLH Rk HCC T 250k 4215 HCC 187 RCR I 5T
i =

1 B

TEIEH A0 A, A W e — P 20 i N e A 0 A, T
FH T3 Bk 3 2 i S R SR i ) 240 45, DAL TG S BIL 40 it 9 A
ASFNAMLAS R SR . EURCAIE P B A A 3 R, 1D
B WE A WA TR A A, AR A
I A A 51 XSLJ2 R 6 2 A A 0 s 2 Il e/ IR 9%
J5i 45 VTR 5 T I 1 Wk TR A P R i L PN 0 5 Tk
W 1 T R LA MR R A 0 5 1 FAR A S 09 11 T
SR Y S 0 TR SR Bas i B i B AR N
AT A e A

s (LR TR 1 1) 2 de i L) P et X, ke

2 i 0 IR I e R R B B kR A e R A TT
BRI/ NVA T 1, AR 0 o 2 S A T Une-
51 FEREE 1 (Une-51-like kinase 1, ULKD) & 44, %52 4
YA 5 ULKL ., F Wi 47 ¢ & A (autophagy-related gene,
ATG) 13 ATG101 #1200 kD 4 FAK 5 1 A H.AFE H 2 A
(FIP200) o 7EYLHK | b %8 S 0 BOIRASTS  S sl e I 1 1%
1k 8 % il ( AMP-activated protein kinase, AMPK) 3 i&
ULK1 5 W5 , ULK1 S-S5t — 200 T i 12 AR
WU 3 34 (class 1l Phosphatidylinositol 3-kinase, PI3KC3)
2EY, BV & H 43 1% 15 (vacuolar protein sorting15,
VPS15) . VPS34  ATG14 FI 'K % % 1 (Beclinl, BECN1),
PI3KC3 & & W) 48 55 T4 A G 85 11 1 #2455 3 (light chain
3, LO)ZRFEE LG RO M ATGI12-ATG5-ATG16 &
B A I BURA S8 R U S5 F 11 19 Wt A0 B2 R Ak 4
J5 5 ARG T 8 E R B, S AR TOK i
3 S S Y i R NI N 32 7/ DO il A2 k7]
IR R A R A 25 S (1 1)

2 HE5HCC

A W 7E HCC AR 78 FVA 7 T 24 M v b DG s
Fo WF5E 2T HOC 9 Wi R vl 40 0 4 e 7, BT
S0 00 0 L 7 3 2R TR R B . Wang 1
58 R W] B W 1 ATGS 38 o 1 3 K 8 AE g A% RNA
(long non-coding RNA, IncRNA) -ATB/YAP il g e is
HCC MK o Huo %X HCC RN % 4 4UHEA T4 5
HHAFEAR S B R B AE 624 F A DG PR A 58 4> ik
K 7E HCC 33k 1, Horh HDACT . RHEB £ SQSTM1

AMPK
VPS15 ATGIA  —
BECN1 VPS34
ATG12 ATG5 ATG16
AR
eccsee / »
Lc3 o
So00e o n
fﬁ l ,}/j }. gf' 7_\‘.‘%%\\\ l / § "_1:;
L -S| . ) \
X&ﬁ K‘:,,’\J V% ;\;“Dj “‘i
BIE B A B EAEHMA

1 HEAHREE

Figure 1 Schematic diagram of the mechanism of autophagy
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F1 BEM HCC MZ5H A IncRNA
Table 1 IncRNA in autophagy and HCC resistance
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