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[Abstract] Objective To investigate the effects of DNAJ heat shock protein family member C8 (DNAJCS8) on the
proliferation, migration, invasion, and apoptosis of hepatocellular carcinoma (HCC) cells and its mechanism, and to explore the
possibility of DNAJCS8 as a potential drug target for HCC. Methods The transcriptome data of liver hepatocellular carcinoma
(LIHC) were downloaded from The Cancer Genomic Atlas (TCGA) database to analyze the expression of DNAJCS in HCC and its
impact on the prognosis of HCC patients. Gene sets relate to DNAJC8 expression were obtained and subjected to enrichment analysis
using Gene Ontology (GO), Kyoto Encyclopedia of Genes and Genomes (KEGG), and Gene Set Enrichment Analysis (GSEA).
MHCC97H and Huh7 cells were divided into control group (transfected with siNC sequence) and DNAJC8 knockdown group
(transfected with siDNAJC8 sequence). CCK-8 assay, colony formation assay, cell scratch assay, and Transwell migration and
invasion assays were used to evaluate the effects of DNAJC8 knockdown on the proliferation, migration, and invasion of HCC cells.
Hoechst 33342 assay, JC-1 assay and flow cytometry were used to assess the effect of DNAJC8 knockdown on the apoptosis of HCC
cells. Western blotting was employed to verify the expression of protein related to DNAJC8. Drug sensitivity analysis and molecular
docking experiments were utilized to explore the potential molecular targets of DNAJC8. HCC cells in control group (control+
sorafenib group) and DNAJC8 knockdown group (knockdown+sorafenib group) were treated with different concentrations of
sorafenib, and CCK-8 assay were used to detect cell proliferation ability to investigate the effect of DNAJC8 on sorafenib treatment.
Results The mRNA expression level of DNAJC8 in HCC tissues was significantly higher than that in normal tissues and adjacent
non-tumor tissues (P<0.001). Kaplan-Meier survival analysis revealed that patients with high DNAJC8 expression had significantly
shorter overall survival and progression-free survival than those with low DNAJC8 expression (P<0.01, P<0.05). GO functional
enrichment analysis indicated that DNAJC8 was primarily involved in biological processes such as cell cycle, enriched in cellular
components like gene sets, and associated with molecular functions including RNA binding. KEGG pathway enrichment analysis
highlighted pathway such as the spliceosome. GSEA results showed that DNAJC8 correlated with E2F transcription factor (E2F)
pathway, MYC target genes (MYC) pathway, and other pathways. Compared with control group, DNAJC8 knockdown group
exhibited significantly reduced cell proliferation, migration, and invasion (P<0.05 or P<0.01), along with significantly enhanced
apoptosis (P<0.05S or P<0.001). Moreover, the expression levels of protein kinase B (Akt) and B-catenin in HCC cells were
significantly decreased in DNAJC8 knockdown group (P<0.0S or P<0.01). Drug sensitivity analysis demonstrated that patients with
high DNAJC8 expression were less sensitive to sorafenib than those with low DNAJC8 expression (P<0.0001). Molecular docking
experiments indicated a free binding energy of —6.35 kcal/mol between DNAJC8 protein and sorafenib. CCK-8 assay results showed
that the viability of HCC cells in the knockdown+sorafenib group was significantly lower than that in control+sorafenib group
(P<0.01 or P<0.001). Conclusions DNAJCS is associated with the prognosis of HCC patients and serves as a potential molecular
target for sorafenib. Knockdown of the DNAJCS8 gene can inhibit the proliferation, migration, and invasion of HCC cells while
promoting apoptosis, and this effect may be mediated through the Akt/-catenin signaling pathways.
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Fig.1 Expression of DNAJC8 in hepatocellular carcinoma and its effect on prognosis of hepatocellular carcinoma patients
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CCHC-type containing 17 gene, ZCCHCI17). % H 17
A~ B 18 A1 Btb 45 #4 35 (zinc finger and BTB domain
containing 17, ZBTBI7). & 1% R 1 8 15 W 3 8
(protein phosphatase 1, regulatory subunit 8, PPPIRS).
YTH N HJE it 17 RNA 25 & &5 1 F2(YTH N*
methyladenosine RNA binding protein F2, YTHDF2)%F,
Hx #e 3L [H 5 DNAJCS 5 B i i 1IE A 2 56 & (=0.83
0.79. 0.85. 0.76, P<0.0001; [l 1),

2.3 PP 5 DNAJCS MR HYZEN AR B4R 0T GO
e s E R ER, 7EBPHRST, 5 DNAJCS %
PSR A L PR 3222 o 4 T A0 B Jl S0 N A R 55 T
TECCHRIy, FEEETROM, BEAEGWSIT
s 7EMF#fsr, FEEETRNAGS . J s
G, KEGG ® B4R /R, 5 DNAJCS %
VI OCHR R B H] 2 B T 3 A . ghE AR 55 U T
(BiH&T 2)

2.4 DNAJC87EAHEH AN IS ZR0ME S Bk 5
Z  GSEA & 0 bt vk i f I 4 20 Z5 il i, 1D
DNAJCS8 7£ 4 119 & & it F2 v 5 E2F 7% 5% K - (E2F

Med J Chin PLA, Vol. 51, No. 6, June 28, 2026

transcription factor, E2F)if % . MYC # 5 (MYC target
genes, MYC)il % . G,/M Hi4f ifg J&] B4 4x 45 (G,/M
cell cycle checkpoint, G,M)if % . WG EEALEE 3-J i/
N IS (phosphatidylinositol  3-kinase/Akt/
mechanistic target of rapamycin, PI3K/Akt/mTOR)if#
Wnt/B -catenin i 1% 55 20 4% 1 1% 2% U A0 3¢ (B A 3).
2.5 DNAJCS 7E JIF- 97 40 il & i R k15 5L qRT-
PCR # Western blotting Krmzh BN, MR IR I
S 40 2 LO2, HepG2, MHCC97H. Huh7 4fl Jiid 1
DNAJC8 mRNA FI % [ 235 7KF-BH & 7+ 55 (P<0.05, 4]
2A. B), SHEYIMEEFIIER 2

2.6 Ik DNAJCS X A 3G FEBE SIS qRT-
PCR 55 ik 45 2R .7, il fik DNAJCS 4 MHCC97H .
Huh7 4il S ' DNAJC8 mRNA 2 15 7K - HH i T %) 1R
4 (P<0.01, FffIE4A), W DNAJCS R AR SE 5 AL )
CCK-8 LA &5 R W, SxHIRA e, #g72.
96 h i} 7 ik DNIAJC8 2H (1) OD {5 W i F 1% (P<0.05, ]
2C). V- v B SE I 45 R o, i Ik DNAJCS 4
MHCC97H 4fi ] 7 B AW 2/ T %o i 41 (P<0.01,
Kl2D; [H& 4B).

2.7 i DNAJCS X [ 4 ME R T- B 52 M1 Hoechst
33342 LS5 R BN, W BRAH A0 AL Ky [ SO (5
B, JEFUE), WKL, mstiE

o3 o4
Ko Ra
s ZE3
£22 — Ee
2 & pNajcs NSRS S o0 15,
&) =
=3 GAPDH W - G - 361D - = 1
o0 P
9% F & & § TR
5 0 Vet & ¥ & o B
Vo O YIRS
= \)O Q&QO QQO’(\ «2,39 @QV \)o Q»&Oooq,\ Q&Q
& ® &
MHCC97H
AL
= {IKDNAJC841
MHCC97H 1.5 Huh? P
L5 "™ Y
c =S
- 1.0 e 2 Lo -
3 — a
a o
©os 0.5 g
2
0- g
24 48 72 96 24 48 72 96 =
i1 () A I () © =B o

&2

DNAJC8 mRNA I 7 e 240 P 1) 215 DL LR i DNATC8 Xof 13 4 444 5 114 52

Fig.2 mRNA and protein expression of DNAJC8 in hepatocellular carcinoma cells and effect of knockdown DNAJC8 on the proliferation

of hepatocellular carcinoma cells

A. qRT-PCR % 35 K il LO2, HepG2. MHCC97H Fl Huh7 # il ' DNAJCS mRNA ] 3 35 ; B. Western blotting £ il LO2, HepG2.
MHCC97H I Huh7 411l ' DNAJCS £ (119335 ; C. CCK-8 AR AN i3S 4 A 775 D. F-H 5 [ SE 566 W MHCCO7H 4N 4E 75 I B BE 17 o
*P<0.05, **P<0.01, ***P<0.001, DNAJCS. DNAJHYATEH 1Mt C8; GAPDH. HilMEE-3-WEf2 i 2 ; OD. WOtk



R AL 4 202648628 0 His1d: el

PR SXTHRAM L, mifk DNAJCS 4141
i, BURWRYL, i GO IMERAER, 5
WG T 52 i UL B 248 % 427K Huh7 Al
MHCCO7H 4 Jfd & 1B W 38 2 (& 3A) . JC-1 LB ke
MR R, MRALCRL | /4w ; Mk
DNAJC8 &k (o i £, RILL /4% s ol HE ZH R#AIG
(I 3B), ALK DNAJCS Ji 4 g 4 A 4% Jis e, 457
R, JAT-RAREE . A ARAG I 2, R R, R
Il DNAJCS8 41 MHCC97H . Huh7 Zfi J I/ 7% B I 5
FXT B4 (P<0.05. P<0.001, [&13C).

2.8 Ak DNAJCS X} JiT-Je8 41 i i #% AR 22 68 1 i 5
Wi AR RIIE SEH . Transwell 1T 4% FR 28 50 56 45
B, SRR A, mfik DNAJCS 4 MHCC97H
Huh7 4 IERS 2] AR, 20 R 78 AR 22 550
/D (P<0.05 5 P<0.01, E4A-C).

2.9 Wk DNAJCS X/ 4HAI T Akt . B-catenin FIK[T)
520 Western blotting Filll 25 54 B 7, #ifik DNAJCS
2l MHCC97H. Huh7 4l ffd H Akt, B-i%E £ H H
(B-catenin) & F 2 34 7K - B {2 A F X B 41 (P<0.05 Bk,
P<0.01, K5).

2.10 DNAJCSWEFELYI S 50T 25U 23 A
45 R, DNAJCS MRk 4l B EXTRPAEE . 59
PRUENE | 242 Bt i) 24 ) WOk B S 1K T DNAJC8 {I%
FRIRL(P<0.0001, [KI6A). s F XTSI EE R BN,
DNAJCS EH S5 R AER MW A H 4 SN
—6.35 keal/mol, HZHIIE)E 5 DNAJCS RIS
F I R IR Z B RAFRIAH EAE R, A
| T A2 DNAJCS & 145/ 1 (K1 6B) . i — 20
FHAS [ 96 J3E 114 2% AR e Ak % i 20 1 3 Ik DNIATC8
ZH i) MHCC97H Ml Huh7 4 g, 255 &%, 7£ 5.0,
7.5, 10.0 wmol/L RFIAEEAL BT, Hifik DNAJC8+R
Fr AR JE AL 4R TS 3 B AR T B+ R AR e A
(P<0.011% P<0.0001, [6C).

3 it it

JHF 9 s 4 BRI Pl LA — ot e, R
FUEIE B E TSR BB R N 2 0 HOR R RIB AR
TR E I RS B BRI AL TSN, R
TN B R M A2 W A BUS fbR B 5 %2 258k
P DNAJ VIR 7L 8 K% PR HSP40 25 U K ik,
YE S HSP70 B ALA1EAR, i 1 15 HSP70 Y ATP fiff 1
PE, MMBNEA TS . s MBEm2 B T1E R
FAEBRAITIRESN, HSP40 5 [ Bl 4 78 e A= )
Rt R T SR Y DNAJ(HSP40) & PR 72 2
(heat shock proteins, HSPs) FtE T B KA 2 HEAL
WA, 40 ARG 49 NFEF ARG, 15 H A HAR
FWFFEAIRA LR, DNAJCS J2& DNAJC 72 A A

B, R 320, BN A A TR G S
J A5 R R T 5 A B 1 A EIME R AR W2 A
FH %0 28 B B 7R i rh 5 0 22 )2 T Y e AR
RS DNAJC8 7E I IR G 2L, XA 2023 4F
BB T A A A e, HHRIA S T4
B L IR A O

AWFFE 5B, F AR DNAJCS R e 25 41 i A& 40
MOr3 s . RS, RIFFLRT, JC 1WAk
B, F{R DNAJCS i 1 - 20 i 08 7= ] fE 2 i 4
RARIRAR LI, B EARMLGI G 2 — 25 .
i GSEA & M1 & B, 1EHFE - DNAJCS 5 PI3K/
Akt/mTOR F1 Wnt/ [ -catenin 55 £ 2% i % I 8 AH ¢ 5
Western blotting F il 25 5 i 7~ ,  #fIk DNAJCS W] 521
JHFJEE 4 1 Akt B-catenin ARk . Akt J2: PI3K/Akt/
mTOR {5 5l B .00 7, EIFENEERE.
SR S 25 R ROV E ] o Akt S 0TS 5 R AR
HIEA RBEYIFC, B A 67 e,
B-catenin P Wnt/-catenin FEESEKIZ ST, 1E
JH 9 L R ¥ 2 OCBEPE T, 4R T B-catenin [
G AL & Wit/ B-catenin {75538 4 19 & e F22720
PR AL W G -3 (GSK-3B) AT H K, Hy
AN, Akt/B-catenin {5538 # 7] BETE DNAJCS 4%
JH P R AR TR R AR OCEAE

IFRB I A Y 2= bl 2 N T E R TIRE
B A A ELAE A S B A R B AR
XF TCGA-LIHC ¥ s A A7 oA, et 24 AE
JH-96 5 DNAJCS 2L 3R A Ry N, i oy 2 1)
FL[RF ZCCHC17, ZBTBI7. PPPIR8, YTHDEF2 %%,
ZCCHCL7 J& TRHEE A, FEIHe
s, DTS M SR () Fe ik M ZE AEBY . YTHDER2 J&
FmAGAEAT— L, G EN, Kol
PRI IR . g . TR AR S I AR B A BG 5 . RS
Az 780 DL Ak 5L AT BB J& DNAJCS 5% M )i
R o N e AR S VAR v N 7/ S PO D O
DNAJC8 A5G L R #E4T GO FI KEGG & ik
L, DNAJCS HZuM)E ], Yetafhk | et ssd
Yy oERE v AL OG, #EPH DNAJCS R BE i 9 45 41 ity
VA IS RN YR WSS BN i R B
A ML ST AR S Z SR T o7 .

AR JE S — Tl 22 80 5517 1% 2 TR VAl e 411+ 741
W MR A R R ) — IR 25, HE e K
SR A REAT R 2.3~3.0 N A ks, Hifk%
BEFEIRIT A R R 2 B 2508 Rl e FEE
I A2 R S PR VA TGV, AT Raf PABEAK
WL LA PR A DR A2 AR R IR AT A AR A R
SZAAEE DT A R A A Y 3 B R I A AR
PI3K/Akt/mTOR Fl Wnt/B-catenin %5 18 % A0 I 1% 7 5



Med ] Chin PLA, Vol. 51, No. 6, June 28,2026

MHCC97H

fRZH

X

S INDNAJC84H

=3
]

MHCC97H
HIEDNAJC84

(=)
]

Huh7

S AINDNAJC84H

=)
]

MHCC97H Huh7

—_
O
]
—
w
]
*
*
*

*

MHCC97H

AMHIA T2 (%)
o & & 9 =
I "1 1 1 1 1
AT (%)
o = 5 & =
L v/l 1 1 1 1

Q‘T‘%& & N &
SRS RS
& &
& &
0 10° 10* 0 10° 10*
FITC FITC ©

B3 il DNAJCS X I AR o T F) S 0
Fig.3 Effect of knockdown of DNAJCS8 on apoptosis in hepatocellular carcinoma cells
A. Hoechst 33342 SE55(x200) ; B. ZERIAREHLA JC-1 3253 (x400) ;5 C. FLaCHHEARAMZE H . *P<0.05, **P<0.001. Hoechst. B L ;
DNAJCS8. DNAJ #5245 1 01 C8



BOEB 4G 2006628 st Bl

 XHREL FARDNAJCSAL

T
Py

1§

MHCC97H

Huh7

MHCC97H

Xof g4

FEDNAJC84

MHCC97H Huh7

Xof B4

FEDNAJC84

A 7y

£ 600
R

e
£ 400
=

hi

5 200
Q«g& O@?’
F
&

®

MHCC97H

4 PR DNAJCS X I 4 ML fR B AU 2R RE 1 )5
Fig.4 Effect of knockdown of DNAJCS8 on the migration and invasion ability of hepatocellular carcinoma cells
A I RIE TG (40x) 5 B. Transwell iEASSEH; C. Transwell (F225286 . *P<0.05, **P<0.01, DNAJC8. DNAJHUA v 15 i ni 2 C8

MHCC97H

[EidS
XHEZH DNAJC84]

Akt - e

[P —
GAPDH

—_
wn
1

i

g
T AN 357K (/GAPDH)
o & 5

[ BopisEtl
=7 {EDNAJC841

* *k

S6 kD

L

Huh7 T 1S mmxbmgl
B % = #{EDNAJC841
X R4, DNAJC8ZH ] - o
3 : =~ 1.0
Akt| So— W 56 kD B
B3
|
B-cateninE 92 kD ﬂ% 0.5+
=
P z
GAPDH 36kD O
a - 9 0-
Akt B-catenin

5 I DNAJCS Xof JFF-ia 4t M i Ake il B-catenin FR3A (450
Fig.5 Effect of knockdown of DNAJCS8 on Akt and 3-catenin expression in hepatocellular carcinoma cells
*P<0.05, **P<0.01, Akt 75 [TH{MFB; B-catenin. B-EHEE 1 ; GAPDH. HMEE-3- BN AUl ; DNAJCS. DNAJ PR TEE 1505 5t C8

O A T & bR e e AR 2500, AR gE 2 B,
DNAJC8 I fE R Ak Je W AE 1 4 VB S,
il JHF s A B A 3 B, X R R SR R B R YT
PET B ALET

Zi LTk, AR KW, DNAJCS 7E
hiREEmES, AR EBENTUE AR, @l DNAJCS

[ ZRIRA T BEAR T A M i 5 5 . R AR 28 6
77, H AT AR R A R A Al 2 SR A AR T
DNAJCS8 1] B2 RN AR Je v 7ERE 5, #LfIK DNAJCS
AT R B ARJE IR P AR . SR, DNAJCS 4%
Akt/B-catenin -7 38 i (19 ELAARML S R PR e i
TEPERZ I AR IR, AT G SR AR R .



~

AHILTE 77 (%)

FhiAR e gt (ac,,)

w

—

Hohokok

Med] Chin PLA, Vol. 51, No. 6, June 28,2026

FRAK

Fokkk .
: 2.5 ‘
= Q
2 o
3 &
By =
& 2
2 &7
& &
i 2 " 2 =50
=3 5 R
l/‘? -
0 : 75
DNAJC8fi{#is DNAJCS# ik DNAJC8fl{#ik DNAJC8/HFKik DNAJC8fI{#i5 DNAJCSH ik
MHCC97H Huh?7
1004 o= Il
. -m- FRDNAJC8+Z ik e 4l
KFokk
§ 75- Kk
B 504
B
F] 251
1 I 1 1 T T T 1
0 2.5 5.0 7.5 10.0 0 25 5.0 7.5 10.0

R AR FE (pmol /L)

R AR FE (pmol /L)

6 DNAJCS [ AE 2540 55 0T
Fig.6  Analysis the potential drug target of DNAJC8

A UMY 259/ DNAJCS 55 . (R IKLLIMI Y 1C,, HikE ; *P<0.0001; B. DNAJC8 # 1 5 &fAR B 45 & /R K5 C. CCK-8 AR MR

DNAJC8 A RALARJE XML IE J1 AUEm . 55X IR+ RAAR R4 3L, *P<0.01, **P<0.001, ***P<0.0001, DNAJC8. DNAJ VK i & 15
AL C8

A R RO A B RS AT T Y

IR TAR.

(P AndA st ]

Bff ] 1—4 D, https://dx. doi. org/10.11855/j. issn. -

0577-7402.0091.2025.0716F] f.,_ R,
AT T 4E R AR @

(&% k)

(1]

Qi J, Li M, Wang L, et al. National and subnational trends in cancer
burden in China, 2005-20: an analysis of national mortality
surveillance data[J]. Lancet Public health, 2023, 8(12): €943-e955.
Marengo A, Rosso C, Bugianesi E. Liver cancer: connections with
obesity, fatty liver, and cirrhosis[J]. Annu Rev Med, 2016, 67:
103-117.

Dimitroulis D, Damaskos C, Valsami S, et al. From diagnosis to

treatment of hepatocellular carcinoma: an epidemic problem for
both developed and developing world[J]. World J Gastroenterol,
2017, 23(29): 5282-5294.

Vogel A, Meyer T, Sapisochin G, et al. Hepatocellular carcinoma([J].
Lancet, 2022, 400(10360): 1345-1362.

B2 AR, Jn L R AR IR T HRTAL A IS
] E AR 224, 2025, 47(3): 692-701.

Wu M, Xia X, Hu J, et al. WSX1 act as a tumor suppressor in
hepatocellular carcinoma by downregulating neoplastic PD-L1
expression[J]. Nat Commun, 2021, 12(1): 3500.

Lee J, Huh J, Lee Y, et al. DNAJ-induced miRNA-146a negatively
regulates the expression of IL-8 in macrophages(J]. Microb Pathog,
2023, 184: 106357.

JEITT i . DNAJAL7E 98 9 2050 B0 B H XS B T i e A4
FAT I R TR D]. 9 PR BE ALK, 2023.
Asgharzadeh F, Moradi-Marjaneh R, Marjaneh MM. The role of

heat shock protein 40 in carcinogenesis and biology of colorectal



20264E6 H28H 51 el

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

cancer(J]. Curr Pharm Des, 2022, 28(18): 1457-1465.

Zhong B, Shen F, Chen J. The role of HSP40 in cancer: recent
advances|[J]. Histol Histopathol, 2024, 39(7): 845-851.

Wang C, Shyu R, Wu C, et al. Tazarotene-induced gene 1 interacts
with DNAJC8 and regulates glycolysis in cervical cancer cells[J].
Mol Cells, 2018, 41(6): 562-574.

Zhong X, Ding J, Adams JA, et al. Regulation of SR protein
phosphorylation and alternative splicing by modulating kinetic
interactions of SRPK1 with molecular chaperones([J]. Genes Dev,
2009, 23(4): 482-495.

Khan AA, Patel K, Patil S, et al. Multi-omics analysis to characterize
cigarette smoke induced molecular alterations in esophageal cells
[J]. Front Oncol, 2020, 10: 1666.

Zhang Z, Ju M, Tang Z, et al. DNAJC8: a prognostic marker and
potential therapeutic target for hepatocellular carcinoma(J]. Front
Immunol, 2023, 14: 1289548.

Tomczak K, Czerwiniska P, Wiznerowicz M. The Cancer Genome
Atlas (TCGA): an immeasurable source of knowledge[J]. Contemp
Oncol (Pozn), 2015, 19(1A): A68-A77.

VLG . T 2 R 22 53 Wt GPX7 J: R AL B R R e v i
I R R S )], I PR IS 220 52 15 52 8., 2024, 9(13): 31-34.
Chen L, Zhang Y, Wang S, et al. Prediction and analysis of essential
genes using the enrichments of gene ontology[J]. PLoS One, 2017,
12(9): e0184129.

Subramanian A, Tamayo P, Mootha VK, et al. Gene set enrichment
analysis: a knowledge-based approach for interpreting[J]. Proc Natl
Acad Sci U S A, 2008, 102(43): 15545-15550.
Ganesan P, Kulik LM. Hepatocellular
developments[J]. Clin Liver Dis, 2023, 27(1): 85-102.

A, AR, R (FIRI T DR IR S Sl ik
AT R SEARTE L DA i A5 TP B PR IS T 7). o el B R
272, 2024, 34(6): 86-91.

R 22 VP SC BUR, A5 BETEIR AN AE A 3 B6 TR AT
20 B4 A T B L HL AR (). e A R 2 A 2028, 50(6):
747-75S.

W, 8 RZAT . DNAJ PR T 2R (SR 5 BO RIS HE g []]).
BN 5B M B SR 2R, 2022, 31(4): 368-372.

Cyran AM, Zhitkovich A. Heat shock proteins and HSF1 in cancer
[J]. Front Oncol, 2022, 12: 860320.

carcinoma: new

(24]

(23]

(26]

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

Shen M, Cao S, Long X, et al. DNAJCI12 causes breast cancer
chemotherapy resistance by repressing[J]. Redox Biol, 2024, 70:
10303S.

Fan Y, Meng Z, Zhang C, et al. DNAJ heat shock protein family
member Cl can regulate proliferation
hepatocellular carcinomal[J]. PeerJ, 2023, 11: e15700.

Yu L, Wei J, Liu P. Attacking the PI3K/Akt/mTOR signaling
pathway for targeted therapeutic treatment[J]. Semin Cancer Biol,
2022, 85: 69-94.

BRI, B, RS, 45 . Wt/ B-catenin 18 BRI EBET T
T v IF T (7). 9 P BE o BE 4 41, 2024, 30(14): 1104-
1110.

and migration in

Xu C, Xu Z, Zhang Y, et al. 3 -catenin signaling in hepatocellular
carcinoma(J]. J Clin Invest, 2022, 132(4): e15451S.

Liu J, Xiao Q, Xiao J, et al. Wnt/[3 -catenin signalling: function,
biological mechanisms, and therapeutic opportunities[J]. Signal
Transduct Target Ther, 2022, 7(1): 3.

F&, TR, TG, & TN K R K M 4% 03 A
FHL g S FERST A RS 5 StV I 25 P A LR
e S Al 35 PR (7). S FH 00 M 7 10 359 2% 7%, 2024, 32(5): 72-
77,82,

Liu F, Liang ], Long P, et al. ZCCHCI17 served as a predictive
biomarker for prognosis and immunotherapy in hepatocellular
carcinomal[J]. Front Oncol, 2021,11: 799566.

Yu J, Chai P, Xie M, et al. Histone lactylation drives oncogenesis by
facilitating m®A reader protein YTHDF2 expression in ocular
melanoma[J]. Genome Biol, 2021, 22(1): 8S.

Chen X, Zhou X, Wang X. m°A binding protein YTHDF2 in cancer
(J]. Exp Hematol Oncol, 2022, 11(1): 21.

Chen Z, Zan Y, Milesi P, et al. Publisher correction: leveraging
breeding programs and genomic data in Norway spruce (Picea abies
L. Karst) for GWAS analysis[J]. Genome Biol, 2021, 22(1): 210.
Gao S, Fan L, Wang H, et al. NCOAS induces sorafenib resistance
in hepatocellular carcinoma by inhibiting ferroptosis[J]. Cell Death
Discov, 2025, 11(1): 215.

Tang W, Chen Z, Zhang W, et al. The mechanisms of sorafenib
resistance in hepatocellular carcinoma: theoretical basis and
therapeutic aspects[J]. Signal Transduct Target Ther, 2020, S
(1): 87.

(ifEgmi: 220707)



