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Abstract; Objective
related long non — coding RNA ( IncRNA)
hepatocellular carcinoma (HCC) in high - risk populations. Methods

To explore the impact of necrotic apoptosis —

on the prognosis of

LncRNAs were identified by co — expression analysis of immune genes
with gene expression and clinical data from the cancer genome atlas
program ( TCGA ) database.
univariate and multivariate cox proportional hazards regression model
(Cox),
TCGA database and divided into high — risk group and low — risk group.
a highly
predictive nomogram was created. Results By analyzing data from the
TCGA, a total of five IncRNAs ( TMCC1 - AS1, AC026412.3,
AC026356. 1, AC100872.2, and FOXD2 - AS1) were identified as

potential biomarkers. Nomogram was created, and its predictive

A risk model was established through

as well as Lasso regression analysis. Patients were screened from

Combined with necrotic apoptosis — related IncRNA features,

efficiency was assessed using a calibration curve. Receiver operating
characteristic ( ROC) curve analysis showed that the area under curve
(AUC) for predicting 1 — year, 3 —year, and 5 — year survival rate were

0.781, 0.663, and 0.686, respectively (P <0.001). Conclusion Risk
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model constructed based on five necrotic apoptosis — related IncRNAs may predict prognosis in HCC patients.

Key words: necroptosis; long non — coding RNA ; hepatocellular carcinoma; prognosis
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HCC Y7 IS TAR K A6, B 46 T AR DR T #
A AIBYT THRAYT ST, UHE S R WA
J7 R BEIRYT , (HR HCC KR BalE HW S Kk,
Ho BE AT 8 i AN o i AR R 2 3 14 (the
cancer genome atlas program, TCGA) J& rfy 3¢ [¥ [E 37 )&
i AIF T T 5% Bl 1) KRR g A i PR A B I, B
33 Pl e A . # 2 H F, TCGA Cisg i 4 77 il
JI IR R EAS 4 Wik RN 70 5 A= ) 7 B, 0 S Bk PR Rk
T/ NZHERZ R ( micro ribonucleic acid, miRNA) F&3ik .
P& U1 B0 | W 4B A% B A% 18 ( deoxyribonucleic acid ,
DNA) H Ak B BR 2 51 (single nucleotide poly-
morphism, SNP) &5 22 2 22 50 dl . B A i T A% W A%
JiZ (long non — coding ribonucleic acid, IncRNA ) J&—7Fj
K I 200 4% H IR B9 AF i 5 4% 88 4% B2 (ribonucleic
acid, RNA) 472!, Btk IncRNA 4% 72 Jy 8o 5L
e HE HCC iy S A 0k B o SR AEAE: 8 T — b
B EANIAE T 5 RSB T4 G IncRNA 76
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1 #HRI%R

WHL TCGA ‘B J7 Wk (http:// portal. gdc. cancer.
gov/ )HCC f# 418 4],

MNERE DFER > 18 % QR O & e
LIRS (2024 4ERR) ) S0 N 5 R T s @A T
TR ATH RGBT s @Il PRBEORLE 8, & A 5 5 4
RNA Jll/ % (RNA sequencing, RNA - seq) £(# .

HERRARAE (DA BR 5 PR 8 S0 I Ath fir 3 AR DG
PR S 3 s QU W sl FL L s @/ I b B &
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2 AHiE
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M\ TCGA B4l 2 v A 20 58 85 HH I 19 i S A

P PARRAE , A4 A7 0% P00 Trbed 20 59 L e e bk 2 5
# (tumor node metastasis, TNM ) 431 A= 7EBF[E] AR 77
ARASEE BRI €05 418 141 HCC ZHZUREA I 50 1) 1E
2H 2R REAS 1) 55 555 4 0 )% (ribonucleic acid sequencing,
RNA - seq) %4 AL A G I R 5 870 o F 3k
RNA - seq&#lii%h H B 7 %5 5588 (transcripts per
million mapped reads, TPM) #& =3 #47 log2 ¥4k Ab3H
TGS Mo R 23 391 R T 56 I e i k15 2= 0 2%
( American Joint Committee On Cancer, AJCC) %5 8 IR
TNM SR 48, i 43 R A i L TR 4141 (World
Health Organization, WHO ) %5 B 4r e brife '
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Table 1 Clinical features of 418 patients from the cancer genome

atlas program( TCGA)

4£3% 1( Table 1

continued )

Variables Count Percentage (% )
T3b 7 1. 67
T4 14 3.35
TX 1 0.24
Unknown 2 0.48

M staging
MO 303 72.49
M1 8 1.91
MX 107 25.60

N staging
NO 290 69. 38
N1 8 1.91
NX 119 28.47
Unknown 1 0.24

Grade
Gl 55 13. 16
G2 180 43.06
G3 124 29. 67
G4 13 3.11
Unknown 46 11. 00

2 IRFEHHX IncRNA FE#EEE 5IE
i3 Cox [AH 5341 (P <0.05) , 12kt 52 4~

S AT A S 2B A S B PR PEAE B T AH OC IneRNA, Sy ik
— 25 R T A e e St $5, 647 T LASSO [H]1H
AT o IR IR E Ve FR B AR T SN HE
WESHCE BB Z AR Z 1048 9 (R B, e 20 it
SA K% 0 IncRNA ( TMCC1 — AS1, AC026412.3,
AC026356. 1, AC100872.2, FOXD2 — AS1) J§ Ty 2

Variables Count Percentage (% )
Age (mean +SD) 59.45 +13.34
Status
Alive 267 63. 88
Dead 151 36. 12
Gender
Male 272 65.07
Female 146 34.93
Pathological stage
Stage 1 194 46.41
Stage 11 98 23. 44
Stage 111 7 1.67
Stage 1ITA 65 15.55
Stage I1IB 9 2.15
Stage IIIC 9 2.15
Stage IV 3 0.72
Stage IVA 4 0. 96
Stage IVB 5 1.20
Unknown 24 5.74
T staging
Ti 204 48. 80
T2 98 23. 44
T2a 5 1.20
T2b 4 0.96
T3 54 12.92
T3a 29 6. 94
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Figure 1

Parameter screening of least absolute shrinkage and

selection operator( LASSO) regression model
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SRR T 2 s TR XU 4
4 HCC 2EERKBRAMRBERNEASETHDY
Kaplan — Meier p 2%

A TCGA %4 ZEHh 418 44 HCC F8.35 1 i R4k
i, 22 i) e AU AL FDAER XUBS 21 9 A A7 i 2 o oo AU 4
161 2 38 MR 4 182 44 3, ilad 2] Kaplan —
Meier fHZRFFXT 2 L HEAT LA, DA TFA 12 AU A5 72 1)
Filf5 X BEJ) . Kaplan — Meier 12k 75,2 2477 il
RISy B R RS 4R 1 AR AR
AT BTy, B BRUE AR W T AR 4.
X ROBAGH: (Log — rank test) 25 R 7R, 2 2H A 1Y Ak
FEmf ] 22 57 BA Gt L (P <0.001) , iX3RH],
F 5 ANIRFEA O IncRNA ) 4 11 XU A58 , g 6 A %K
X4y HCC 38 1R T, e IR 20 A8 3 1) SE T AU I
FE TR 4
5 FlgEERLHSMA

PILE AT S AWM T4 3¢ IncRNA
(TMCC1 - AS1, ACO26412.3, AC026356.1, AC100872. 2,
FOXD2 - AS1) 3% 3K 7K Vi1 5545 3] 1 KU 3 43 ( risk
score) DL K B I OK B 2 8, 4R AR R
(age) MR ( gender) | Jif 9 53 9% ( grade ) F1 i 5 43
W (stage) o 38 2o 4 & S8 B A4S 23 A A 2 B
3, BIVAT 50 B Ml I3 00 A AR R 2 AE 1.3 K S AR
SR, UL 2A A A B 2R Y A [R] AR
(IR 2 S I 1 R o [ N w2 o 71 K = 2| D A
7 (R T S T o s o [ R O W 1 R < N
Bl A R B AT BRI R T
2R Fir 6t Iz B T RURS: L, BP O HCC SR F 1 1.3,
SAEAAER, A 25 ] Nomogram A% #E I £k, BoR
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Figure 2 Nomogram for predicting 1 —, 3 —, and 5 — year sur-
vival rate in hepatocellular carcinoma( HCC) patients and calibra-
tion curves

A: Nomogram for predicting 1 —, 3 —, and 5 - year survival rate in HCC

patients; B: Calibration curves of the nomogram.

FER BB ERE . ROC £k 73 BT 7, 10 B i
W HCC & 14 3 4EH 5 4F BA &1 AUC 4
715 0. 78 .0. 66 1 0.69 (P <0.001), Hr, fi
AU 1A AR A7 R Ry B0 &L fE B om (AUC =
0.781) , /R i B A7 1 X 40 8 J7 5 % 3 4F (AUC =
0.663) 15 4£ (AUC =0. 686 ) A= 17 F 14 Tl 24 AE
J& Tl 2 JEH (AUC >0.6) , X —45 R K],
A 5T A 0 KU 5 R % HCC (8 3 19 8 1 10 )5
(1 AF) 7000 1 Be 4 4f , % KO0 3 /S (3 4R K&
54 i T P RE IS o
7 IGEERIEENEFME

FiZ IR 2: 1 Bootstrap PNHR LS 2] Y| 25 4E train,
BGUESE test, 73 2 I 2R 5 Bk 46 i AR A7 it 4k
WIGREE 2 HEBE W BT B fEg it L ERA
it (P <0.001) (18 3A) . S0 k4R W4 %
WAL T R, TERIT S EERASI R X
(P=0.006) (K 3B),
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Figure 3  Kaplan — Meier survival curves of HCC training and

testing set
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SRS G R T 3 (signal transducer and activator of
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