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ABSTRACT Objective: To screen the interacting protein of ubiquitin-conjugating enzyme E2S (UBE2S)
and construct the hepatocellular carcinoma (HCC) based on UBE2S interacting protein prognosis model
(UIPM), and to discuss the value of UIPM in assessing the prognosis of the HCC patients. Methods: Co-
immunoprecipitation (Co-IP) was used to screen the protein complexes binding to Flag-UBE2S. After
validation by sodium dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE) and Western
blotting methods; liquid chromatography-mass spectrometer (LC-MS) was used to identify the UBE2S
interacting proteins; Gene Ontology (GO) functional enrichment analysis and Kyoto Encyclopedia of Genes
and Genomes (KEGG) signaling pathway enrichment analysis were conducted on these proteins; the
prognosis-related proteins from The Cancer Genome Atlas (TCGA) were cross-referenced with UBE2S
interacting proteins by survival package of R software; the key proteins were extracted through LASSO
regression analysis to build the UIPM; the prognostic model risk scoring formula was established. The
HCC patients in TCGA were divided into high risk group and low risk group based on median value of the
risk scores. The predictive accuracy of UIPM was evaluated by receiver operating characteristic curve
(ROC) , and the predictive accuracy was further validated by International Cancer Genome Consortium
(ICGC) Database; univariate regression analysis and multivariate Cox regression analysis were used to
detect whether the UIPM risk score was an independent prognostic factor for HCC. Furthermore, the
nomogram model was built. Results: A total of 97 UBEZ2S interacting proteins were identified through
Co-IP combined with LC-MS analysis. The GO functional enrichment analysis and KEGG signaling
pathway enrichment analysis results showed that the interacting proteins were closely associated with
cysteine-type endopeptidase activity, oxidative stress, and cell death. The TCGA revealed 5 163 HCC
prognosis-related proteins; after intersecting with UBEZ2S interacting proteins, 40 prognosis-related
interacting proteins were found. Seven key proteins were determined through LASSO regression
analysis, including UBE2S, heat shock protein family A member 8 (HSPAS8), heterogeneous nuclear
ribonucleoprotein HI (HNRNPH1), chaperonin containing TCP1 subunit 3 (CCT3) , eukaryotic translation
initiation factor 2 subunit 1 (EIF2S1), receptor for activated C kinase 1 (RACK1), and actin related protein
2/3 complex subunit 4 (ARPC4) , and the UIPM was constructed. There was significant difference in
survival rate of the patients between high risk group and low risk group (P<C0.05). The ROC curve
analysis results showed the area under ROC curve (AUC) values of UIPM for predicting 1-year, 2-year,
and 3-year survival risk scores of the HCC patients were all greater than 0. 7, indicating the model had high
predictive accuracy. This was also confirmed by ICGC Database data. The univariate and multivariate Cox
regression analysis results showed that the UIPM risk score was an independent prognostic risk factor for
the HCC patients (P<C0.05). The nomogram results showed good consistency between predicted survival
rate and actual survival rate of the patient. Conclusion: A total of 97 interacting proteins that interact with

UBEZ2S may promote the occurence and devolopment of HCC through oxidative stress and dysregulation of
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ferroptosis pathways. The UIPM risk score is an independent risk factor for the prognosis of HCC and can

be used to predict the outcomes of the patients. UBE2S,

HSPA8, HNRNPH1, CCT3, EIF2S1,

RACKI1, and ARPC4 could be regarded as the new biomarkers and therapeutic targets for HCC.
KEYWORDS Ubiquitin-conjugating enzyme E2S; Hepatocellular carcinoma; Co-immunoprecipitation;

Liquid chromatograph mass spectrometer; Prognostic analysis
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Jigs O R /NG B A A I B A L G R
1278, I SHARBUSH KB, Mo, BFE >0 %
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1 MREFE

1.1 ZZRXAMFME RIPAZMBH (PO013B) .
Pt Flag Bt f& (AF519) . fH 2 4R P o 4R g 3L ) &
(P0017S8)  #1 4 % & St il 1 BeyoECLPlus
(POOI8FM) ) ( Rt = RAMHARARA A ),
B ALY BE  (horseradish peroxidase, HRP)
ECR —Ht (BA1056, #7849 TR A R
AW, Flag-UBE2S 8 [ &5 AR Co-TP il &
(Bes3011-1) (J7HMAMGE AR HCA R A F]) o 1B
FOCHUEAL (REAR AT o

1.2 KA Co-IP ffit 5 Flag-UBE2S 4 F & 45 &
@ XJ Flag-UBE2S 4 1 3% 35 224K 47 0 7 56 0F .
14 Flag-UBE2S kL #e 4« A JFe Hep3B 400 (A4
FEEAR B IFAEIC) , YL 48 h s WK 40 it B B B
F1, 438 Input 40 (PHPE X RE 41, 440 M 2 i
ANPFTIE SR Co-1P) . Flagdl (s2u4l, f# H¥bt
Flag Hi R 17 Co-1P) Fl1gG 4 (BAYEXT BE41, ff
1 1gG 47 Co-1P) , 44 B8 Co-1P a7 & B 7E 16 1 -
HEAT, R EATOEY TR 82305 .

1.3 + = ARBA-R AW BEEERKE R
(sodium
electrophoresis, SDS-PAGE) #= Western blotting #
e &40 49 6 ¥ Flag-UBE2S & G R &M 439
I Input 4 . Flag 41 #1 1gG 2H i Co-1P 74 10 pL. i
17 SDS-PAGE HL UK , SR J5 SR HI A R #L P 1 42 4y 1k
R EHITEER A, SPSHAEAREEL . R
RIPA ZLfift g 2 B4 20 Hep3B 40 b iy 5 1, R
L Flag B A7 4E S HEEDIE , 5 HRP B9 —
P E G, AL &G BeyoECLPlus, kM
b2 R AR ASCHEAT R I O ARG, R A
WEL 45 4 40 i P Flag-UBE2S & H &8 1E i .

1.4 LC-MS%# UBE2S Z4# %4 ¥ Flag 21l
IgG 4 HUTIE Y% 2T WA R RHE A R A
HEAT BT 2 V25 G A0 AT, BTG L R SO e 4 Ry mgf

dodecyl sulphate-polyacrylamide gel
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kA SCHE, R A Mascot 34 K & Uniprot £ 40 & 48
I UBE2S HAEE .

1.5 UBE2SEZ#%ZEGO##FKEGGHE FTHEAR
EE M RH R ClusteProfiler fil (3. 14. 3|
A XF UBE2S B AE#E H#E17 GO IIREM KEGG {5
O PR T, R UBE2S BEAEE AT 1
MF) . A& Y i &
BP) A4 g i 7+ (cellular
components, CC) GO Ijag & £ 4¥r & KEGG 5 5
i % g A A R

1.6 UBE2S Z# %9 5 &% & B 4 A # (The
Cancer Genome Atlas, TCGA) % # % + HCC &
MxEawF BB h TCGA H il %
(https: //portal. gdc. cancer. gov/) 3k B 374 44
HCC FEAS 1Y e 53 3¢ 28 B08 FURR % B i HCC 84 Il
RAs B o K R survival £, (3.3.1) X504 gk
frA A B (LAl o #H 4k ) 3R45 HCC BlUR
MHXREH, UP<0.05 AR ASIT¥E L. RH
R ¥ AF ggplot2 (3.3.6) {1 F1 VennDiagram £ X H.
EE A5 TCGA B i HCC Biq A 6 8 H g
EOF AT AL, R4S 5 HCC WS AH O 1 B4
HH

1.7 UIPM #ys#AegriE S a7 HCC B KUK T
YRR, SR R BAF glmnet %7 TCGA B 8
AR 374 49 HCC REAS rp 1 i AH ¢ B A 85 1 4% %
&8 B0 R AR X R B9 HCC 8 & I IR 7 B 2 17
LASSO [EH 408, #4751 000 %K LASSO [1] 19 3248
10 A% 28 L AIE, Ayl /b 3L Rk i 52, 4 e AR
B, AN EERAH N TS
HCC Tl J5 AH G/ G B BAE 8 1, 26 L 1 000 K
LASSO [l 5 3% £ b e B9 LASSO {HAE 2 HCC i
Je M SE AR TR LASSO R %0, I % Bl k47 nl
MALTE 2] HCC B UIPM .

i TCGA %4l 1 [ Br i AE 56 240 3k 9
(International Cancer Genome Consortium, ICGC)
BPE P (https: //dcc. icge. org/) 43 %) F 4% 374 4
212 5] HCC # A< i PR e st 3 35 B 48 A i 1Y
HCC 84 I R A5 B . AR UIPM X} 45 ] 58 5% k47
WU PF 43, 4% VF 43 v A (BDFF A8 E 2 Ry KUK 21
(374 45 ) RO KBS 20 (212 4)) , R R & AF
survival i (3.14.3) il id Kaplan-Meier 43 #7 Fl
Log-rank £ 56 b %5 2 JXUBS: 25 AR XURS: 20 F 3 AR A7
B[] Coverall survival, OS) J&&F 22 5 K WAl X

fE  (molecular function,

(biological process,

W A% 7R %) U o A L O 8 L RUBR: AR A R, DA
P<<0.05 K 2 5 A it & L . >k pROC &2
(1.17.0.1) XF e IR 2 ARG JRURS: 2 R AR 38 47 B [
A P 52 3 H T FFAE #1286 (receiver operating
characteristic curve, ROC) 43#7, #E—7F4h XK
IR 4 T AE B, ROC 4k R A (area under
AUC) fH M 0.5~1.0 £ »w B FH 50%~
100 % By L fig

1.8 BILRBEFIHFFNLEREHE X
FLR 2R £ B 3 Cox [ 5 43 B Xt R [ i IR 48 1F
(T N Mg R Ao . AR Sk 5))
I UIPM KU 3140 76 HCC H 2 FUS VA6 v #9011
HEAT 43 BT, I % 0 ggplot2 4 (3.3.3) #49 # #F Ak
B, LLP<<0.0582RA 5% 8 L. KHRMS
3 (6.2-0) Misurvivalfd (3.2-10) #EHE HCC &
TG WY AR G A I R 5 R AE R UTPM RS 3
gy, HHEEHCC B 1. 315 A7 A A7 3R Tl il 455 724 47
LRRIMRAEIR, B 1. 35 AF A A7 20 5 i B A
il P2k A 2 R ) — SR R SOk A

2 & B

2.1 Co-IP /# i Flag-UBE2S & & Co-IP =¥
SDS-PAGE R 4 25 J: W 7R« Input 41 F Flag 41 78 A1
XF 43 F B i 35 000 B 3T ¥4 Sl (B 1A) .
Western blotting 7% Rl 25 5 7R« Input 41 Fl Flag 41
B 3] Flag-UBE2S # H (K 1B).

curve,

M M 1 2 3 M M 1 2 3
= 170 000
apcr (SN 114542
000 !
100 000 70 000
70 000 s 55 000
55000 4 ” 400007
40 000 35 00000 — —
35000 . 250000
25000 - .
e B e [
A B

A: SDS-PAGE silver staining; B: Western blotting method.
M :Marker; Lane 1: Input group; Lane 2: Flag group; Lane 3: IgG
group.

B 1 Co-IPF=Hriadigs R

Fig. 1 Detection results of Co-IP product

2.2 LC-MS % # UBE2S Z# %% U Co-IP ¥
AT LC-MS 43 #r, £ IgGHMAER R HEA
JEER TR WM UBE2S BEAEEMA 974, 15
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23 GOH# A KEGGR FTBREFEE 2 H X
971 UBE2S BAE&E H## 17 GO T g Ml KEGG {7 5
WEE LS, R ER: 5 BP KR EEMN
A 256 %%, ALAEEAL I BRI . U T AE S Y
PEAE A X S I TR SN RN U T AR S 0 B 2
o 2 1 2 P IRV P s A 5 CCRBKI B &
AL g 925%, BEMER . k. IlahEA
B4, PRIZMEE R A 1R%; 5 MF
KHCH & E I 68 4%, BIR MR T . Bt
AARTEME . ARG A A TR I R RS
TR S S MSE; KEGGE 5 Mg E
A 22 %, WIEEREIE . IR EY A K.
Fey&Z & (Fcyreceptor, FeyR) 4R HIEWEAEH |
i1 S R O SR IR R B 7 = @ (S
LI 2,

2.4 UBE2SZ#4%& @5 TCGA % # &+ HCC
EAMEEAHNFTER TCGA K EHRIE Pt
516315 HCC HlJ5 B A G B H . 97 M TZEM
UBE2S HAEE A5 TCGA i & vh HCC il 5 5 (1
WA R A0 EEE R (B13), HE4HT 20 f7 /Y

mEHWLE2,

2.5 UIPM A %3E @i LASSO 54047,
X AR DM R 1 e R AT g, B R LG, D
5 30 /D g AR T T SR R H A . 7E LASSO [fl
19 1 000 R EACH B B AEF R B, AR
T RS A RE B R L DA O B 40 A AR AR
b i G A, JF 7 3 i A LASSO & %
(E14A) . il 2 I UER 3] T UBE2S . AR K
H & A K Bt 8 (heat shock protein family A
member 8, HSPAS) . ¢ Jii ¥ Ml #% 4% W #% & 1 H1
(heterogeneous
HNRNPHD) . & TCP1f#{E# W3 3 (chaperonin
containing TCP1 subunit 3, CCT3) . H % % &
I A7 2 3 1 (eukaryotic translation initiation
factor 2 subunit 1, EIF2S1). {&fb8 11 C Wl 12
& (receptor for activated C kinase 1, RACK1) Al
ML HAHCHE M 2/3 8 G WA 4 (actin related
protein 2/3 complex subunit 4, ARPC4) 7 4~ X5
EEH, AHFHEUIPM (B 4B) ., B+ 74004 HE
FIAY B £ LASSO R B E 1R B KF, &7
UIPM KUK P 43 A 2, UTPM KUK 1T 43 =0. 105 <

nuclear  ribonucleoprotein  HI,

£1 LC-MSAHEAHEZRT 20 A 1F &
Tab.1 Informations of top 20 ranked proteins by score analyzed by LC-MS

PF number Accession Score Mass Match Sequence emPAI Protein

3 P08670 873 53676 24 16 3.17 VIM

6 P62736 588 42 381 26 13 3.49 ACTA2

9 P13645 509 59 020 11 8 0.82 KRT10
11 Q92614 385 234 168 6 5 0.09 MYO18A
13 P11142 330 71082 6 5 0.31 HSPAS
14 P06733 314 47 481 6 5 0.50 ENO1
15 P35527 311 62 255 5 5 0.29 KRT9
16 P35908 294 65678 7 6 0.41 KRT2
17 P02533 282 51872 6 5 0.45 KRT14
18 P08779 277 51578 6 5 0.45 KRT16
20 P25705 245 59 828 3 3 0.17 ATP5F1A
22 P11021 231 72 402 5 5 0.25 HSPAS
24 QIBQE3 212 50 548 5 4 0.37 TUBALC
25 P06396 195 86 043 6 4 0.25 GSN
26 P23396 190 26 842 4 4 0.60 RPS3
27 P07437 175 50 095 4 4 0.29 TUBB
30 AOAO075B6S2 133 13 249 4 2 0.58 IGKV2D-29
31 P01023 125 164 613 2 2 0.04 A2M
32 P52272 122 77749 3 2 0.13 HNRNPM
33 P13929 117 47 299 2 2 0.14 ENO3
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Response to oxidative stress

Regulation of apoptotic signaling pathway

Cellular response to oxidative stress

Regulation of cysteine—type endopeptidase activity involved
in apoptotic signaling pathway
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Fig. 3 Venn diagram of UBEZ2S interacting proteins

B2 UBE2SEAEEHAN GOWMMKEGGHFSERE . o

e and HCC prognostic-related proteins in TCGA

Fig. 2 GO functional and KEGG signaling pathway Database

enrichment analysis on UBEZ2S interacting proteins

®2 FREPHAMH20MLEARFR
Tab.2 Informations of top 20 ranked proteins in Venn diagram

Gene name Gene ID Gene biotype HR 95% CI P,
CCT3 ENSG00000163468 Protein coding 2.087 1.459—2.985 5.63687E-05
TUBAI1C ENSG00000167553 Protein coding 2.040 1.433—2.904 7.63003E-05
ARPC4 ENSG00000241553 Protein coding 2.048 1.433—2.928 8.44439E-05
ENO1 ENSG00000074800 Protein coding 1.982 1.390—2.826 0.000 156 723
HNRNPH1 ENSG00000169045 Protein coding 1.950 1.366—2.784 0.000 236 773
PRDX1 ENSG00000117450 Protein coding 1.899 1.338—2.696 0.000 333 502
H2AZ1 ENSG00000164032 Protein coding 1.902 1.335—2.710 0.000 369 261
IDH3B ENSG00000101365 Protein coding 1.840 1.294—2.615 0.000 684 482
RAB6A ENSG00000175582 Protein coding 1.831 1.287—2.605 0.000 769 835
SLC2A1 ENSG00000117394 Protein coding 1.813 1.275—2.577 0.000 926 358
PKM ENSG00000067225 Protein coding 1.807 1.271—2.568 0.000 975 417
EIF2S1 ENSG00000134001 Protein coding 1.774 1.246—2.524 0.001 459 454
SLC25A3 ENSG00000075415 Protein coding 1.758 1.239—2.495 0.001 574 133
YWHAZ ENSG00000164924 Protein coding 1.758 1.238—2.496 0.001 614 956
CAPZA2 ENSG00000198898 Protein coding 1.740 1.221—2.477 0.002 150 215
RPL18 ENSG00000063177 Protein coding 1.723 1.214—2.447 0.002 339 329
CALMI1 ENSG00000198668 Protein coding 1.709 1.200—2.432 0.002 938 229
AKRI1B10 ENSG00000198074 Protein coding 1.711 1.198—2.444 0.003 143 354
WTAP ENSG00000146457 Protein coding 1.704 1.196—2.427 0.003 170 283
ACTR3 ENSG00000115091 Protein coding 1.670 1.177—2.369 0.004 042 542

UBE2S-+0. 057X HSPA8+0. 050 X HNRNPH1+

0.229XCCT3+0.074 X EIF2S1+0. 02

3XRACKI1+

0.172X ARPC4, R 4 UIPM K& ¥ 4 19 7 {8
(5.076) 4 TCGA B v 374451 H 35 40 e KU

AFE AR 4L (K 4C) o m AR KB 41 HCC &4
AR R A e B X (P<<0.01)
(EI4D), FUIMRHE UIPM #4740 41, X 83 fil)5
PEAT TN HAT — 5 B ERA 1 . UIPM /9 ROC i £&
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gE RN . BRI HCC B & 1, 2 f1 34F
UIPM KU BF43 19 AUC{E 43 5 20 0. 802, 0. 732 Al

0.724, ¥KF 0.7, FWRUETZIZAL A AT DL 4
PEREHCC B BT (K 4E),

38 37 30 17 11 2 3938383835323027231612119764420
' '
L T ' 1
51 124 T [ [
g ' '
= 12.2 | |
- Q [ [
g :g “""\\‘%‘. , : F
§ 8 12.0 | %0, 1 - |
=] = 900, T !
|5) = e %o, ] 0]
<) o 11.8 | P%e. +F
&) 4 o | LT
= ..‘W |
= 11.6 | 111 14
b=t | 1
£ il =
1.4 F WL .
7 N L N N 1 1 1 1 oy 1 1
-7 -6 -5 -4 -3 -2 -7 -6 -5 -4 -3 -2
Log(a) Log(3)
A B
10 =
100 e, o
L N — Low risk s
r : — High risk 08 —r
2 —~
Z 075 E
o S 06
5 6t g E
2 a =
% g o050 | 2 04} |
-4 S )
g % f'
5 %) " UIPM risk score
025 | 0.2 - 1-year (AUC = 0.802)
- — 2-year (AUC = 0.732)
Log-rank P<0.01 . — 3-year (AUC = 0.724)
L 0 1 1 Il 0 ul 1 L 1 Il J
Low risk High risk 0 1000 2 000 3000 0 0.2 0.4 0.6 0.8 1.0
Time(z/d) 1-Specificity
C D E

A': LASSO regression analysis path diagram of UIPM; B: Cross validation curve of LASSO regression analysis on UIPM; C: Diagram of
risk score; D: Survival curve of HCC patients; E: ROC curve of UIPM.

B4 UIPM BB IE

Fig.4 Construction and verification of UIPM

K ICGC % 48 2 v i 40 Mo i 6
hepatocellular carcinoma, LIHC) 4 1  #h 3 %
P EATHRAE, AR 1R b AR A 1 XU PF 43 b A
B HCC B35 5 ki KU 4l iR XU 41 (I 5A)
i XU 4RI KUK 4 HCC B2 3% OS ek 22 R 4i it
L (P=0.008) (5B), ROC Hli £ 45 % W
/R UIPM BRI HCC % 1. 2l 3 4E AR 77 %
AU AUCHIZIL 0.7 (E5C), 3z A ] LL 75
HCC & WG, JFHBA — % M K& .

2.6 IARBEEFINAINSELESHE R/
R & Cox [0 H 43 7 % HCC #8235 I R4S AE o T 43
BN MORRAS L R E L AR L MR
UIPM AU 743 5 HCC B34 il J5 19 6 R AT 40 #r
SRR TR R R ZS A UTPM XU 343 5
HCC & W5 A B B AH G (P<<0.05)., ZHE

(liver

Cox [A A3 BriE 52 . UIPM XU 343 /& HCC #3510
Mz R . W6,

BT Cox MIHAMHr 45 5, IS HCC B &
Jei B A G B I R ABRAE T 43 1 . g IR 25 A UTPM
2O 5 S ¢ = 7 I TR I S 7
UIPM K B 1 43 8 g, 6k 700300 A5 78 (%) 57 Ak K,
HCC & 1. 3MSAEMEFREBL (B 7A), Bl
A R0 ) 28 P ) A o PR s . R 1L 3R S AR SR
A AR 5 AR B0 K (L 2 B2, UL 9 £k IR T
Mge 184 (K7B).

3 i
A 5% Co-IP Fl LC-MS 4% ¥r 45 % B /%

Flag-UBE2S % 5 45 & 0 & 1 P A 16 97 MG 12 1)
UBE2S HAE&E ;s GO IIfE A1 KEGG 18 5 &



EhE, A

JFF 40 i 5 P UBE2S B A 25 11 00 75 156 K T A5 260 4y g 175

=Low risk =High risk 1.0r1
5.5 T
N 1.00 5.8k
5.0t 2 0.75 z
o 3 i 0.6
3 8 B
3 o
2 45} E 0.50 8 0.4}
& z .
R a 0.25 0.2 - © — AUCat 1 year0. 69 (55. 56-80. 96)
sof il Jpvon | Eiemreneny
. 0 500 1 000 1 500 2 000 : l I I I .
Lowrisk  High risk : 0 02 04 06 0810
Time (z/d) 1-Specificity
B
A C
A': Diagram of risk score ; B: Survival curve of HCC patients; C: ROC curve of UIPM.
B5 UIPMKIE ICGCHIEE)
Fig. 5 Verification of UIPM (ICGC Database)
— T T 45 AL B A L 30 7 7 0 PR B 77 2 09 1
Univariate Cox regression analysis ! . n N
s o | R = 0 A S ECAAE T . LU LS
T D16 D01 2RI E100) e PIgton . R AR AR AT AE I I 5 i A0 S 0
T4 13(3.5) <001 5386 (2.690-10.784) ' —o— R . . .
ke e | AT R B0 HOC 1) %22 5 e
: \ . ,
T Ul 024 BEROARTEY AR RE g R R 97 MIBTEN
Tumor f 202 (56.9) , SN
Ag\i\rilt];\ol:mrleoer 153(43.1) <001 2317(1.590-3.376) Ew UBE2S HEAEE T A 405 HCCHiGA XBE, H
<60 177 (475 . Bt v o N " .
. Zao 196552.5)) 0.295 1205 (0.850-1.708) :0 Hrp— s HEAHEHIEE S HCC A L. MEEA
ender
Femal 121 (32.4) ! i i 3 4
Male 252267.4) 0200 0793 (0.557-1.130) 4 a X J# e (tubulin alpha lc, TUBAIC) fi& 2 JIF 4
v 500) ! W 10 EE B RO B, O 5 HOC FUR R RO 6 75
High risk 184(50.0)  <0.01 3.535 (2.596-4812) | - ] N
Rae o i I BEAL T 1 (enolase 1, ENO1) #F7# & & ob6p4
5 1
Black or African Ameri 17(47) 0290 1.585(0.675-3.725 . R . ; s
White e 18555].;) 0.144 1323 20,909—1.923; r ik, EHEHCC WA K MR ™ Mg oMk
Multlvarlate Cox regression analysis 1 . P .
Telage o ; HNRNPHI 0] 1 i 40 i g 00 9 b &%) 5 Wilms
v 95(25.6) 0.839 1.067 (0.571-1.992) = 2. . . . .
be) 80221.6; 0.018 1.96421.120—3.443; o Jii 1 X B84 1 (Wilms tumor 1 associated protein,
T4 13(35) 0037 2959 (1069-8.191) ‘—e—s )
I s o - 4 Jih
vt 02569 ! WTAP) i & m6A-HuR #8195 2L ETS J
With 153(43.1) 0.017 1.782(1.111-2.858) o= N
o ( )) . ;. FH 1 (ETS proto-oncogene 1, ETS1) Wik &
Low risk 184(50.0
High risk IS4G00) <001 3320 (L165-5091) .: - DU HCC b e ™ REZEBEAEE S HCC
0 3 6 9

B 6 Cox[ElHAH 2R E

Fig. 6 Forest plot of Cox regression analysis

LS R B FREAEEN SRR BN K
PTG 1 . AT N BT AN M AL TS K . R E R
Y- W M A R G R L T 5 E R A BB
Y- AR, v & MR R S T R TE
A H K G B AL A A e H R L A i
Hh g BT S AR B i FE R R AT SRR, AT
JOE T BRAE A3 IDE T ke S A Dy A AL T, AT LU a4
TR G B3 J5 o B, Rl gk sE T L B s
P SR N R G B RL S R E2 R G
T 2 (nuclear factor-E2-related factor 2, NRF2) 7]
DL 2ok 00 22 A 0 M R DR 1Y R A R G2 AR R AR T

(56 2 i A IR E L G H2A 417 A R KR R 21
(H2A histone family member Z1, H2AZ1). ¥/
iR W& 3 (NAD+) B [isocitrate dehydrogenase 3
(NAD+) beta, IDH3B]. RAS MK H Rab-6A
(RAS-related protein Rab-6A, RABG6A) Fl4% H{&
£ L18 (ribosomal protein .18, RPL18) 4§, &
R 45 3 8 4 Ja X HCC By pF s 4@ it 1 01 22 iy i ok
HFEURUHT 9 B 9 L i

AR SCAE A T R e 9 UTPM T HCC
BB EAERRATS, B TCGA MICGC B % i
(9 A7 2R ROC il 4 IR 52 1 120 8 A o f 1
UIPM KB 3% 4» 45 SR 275« UBE2S, HSPAS,
HNRNPH1, CCT3., EIF2S1, RACKI fl ARPC4
EHFRBAKEE, UIPM XBIE oW, ©F
fifge U 20U KB, UBE2SHE K S HCCERERNR



176 TR 224 (BE 2 i)

503 1M 2024 4F 1 H

. 0 20 40 60 80 100
POlnt L 1 1 1 1 1 1 1 1 1 J
T stage T 2 T Ly

T1 3
With tumor
Tumor status
Tumor free

UIEM 35 45 55 6.5 75
Aotal it 0Td 80130160 300
Linear predictor I Ry B P R SRR R RS
1-year survival probabili ! T T —

y P vy 0.9 0.8 0.7 0.6 05
3-year survival probabili r - r ,

Y L P 5y 0.8 0.6 0.4 0.2
S-year survival probabili

y P v 0.6 0.4 0.2

A

-
(=]
T

o
[es]
T

o
[«
T

©
~
T

=
N
T

— 3-year
— 5-year
= Ideal IineI

Observed fraction survival probability

=
(=]

_/l/ 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0
Nomogram predicted survival probability

B

A': Nomogram predicting; B: Calibration curve of nomogram.
B7 32k B AT A0 e

Fig. 7 Prediction and verification of nomogram model
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