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Abstract

Objective: To construct a prognostic model based on necroptosis-related long noncoding RNA
(NRIncRNA) and evaluate its application in patients with endometrial cancer (EC) and provide a theo-
retical basis for the personalized treatment of patients. Methods: EC patients’ transcriptome data and
clinical information were obtained from the TCGA database, and IncRNAs related to necroptosis
were screened. Univariate Cox regression, multivariate Cox regression, and LASSO regression anal-
ysis were used to construct a polygenic risk scoring model. The model’s predictive ability was evaluat-

ed using Kaplan-Meier survival analysis and ROC curve analysis, and was validated across different
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clinical subgroups. Results: A total of 1 020 IncRNAs related to necroptosis were screened, and prog-

nostic models of 7 IncRNAs were constructed by regression analysis. The model demonstrated high

prediction accuracy across the training set, test set, and the entire dataset. Kaplan-Meier survival anal-

ysis revealed a significant difference in survival between the high-risk and low -risk patient groups
(P<<0.001). Results from ROC curve analysis indicated that the model's AUC values at 1, 3, and 5
years were 0. 731, 0.732, and 0. 739, respectively, attesting to its robust prognostic prediction per-

formance.

Conclusion: This study successfully constructed a prognostic model based on

necroptosis-related IncRNA , which has high predictive accuracy and clinical applicability and provides

new theoretical support for personalized prognostic evaluation and targeted treatment of EC patients.

Key Words
Prognostic Model

F 8 N I (endometrial cancer, EC)J& 10 &L if
A R WSS R 2 — 29 5 TR R R
7% TR N RIR YT EER TR R4S A
T AT RGBT S G A TR AR T RFR
P B8 B9 B2 W A 22 R B e e . TR XK
Z2 BRI O TR R R R AR T TR IV
B WSR2, H S AR B AE AR R0 47 %~
69% F 15%~17%"", BLAb,F o BEHEF ARG
TG 52 & sl e RS 1 XURS: , 20 30 %0 DL EAR JG s &
I AL R A AR R RS B, R
AR e HA7 55 T B v i B WU 19 J8 3, X T B8 IR T
BCRFTS A B CEENE L, EaEkmmra
R, B W BRI R AR RS Z R4 HLE %
YIAHOC A 46 56 P 28 48 3 W 35t A% 16 1 . 4 4 5
AL . U2 PISK/AKT Fl Wt {5 5 38 # (1
SEOE T E N R D S R A R
TR TR B Y 5 AR A A o g 3k 3 N S RE RN, AL
BN Ry X P S 11 0 e LA SRR

B U 17 2 — b o 4 %) g AR 1 A0 M ST T B
AL H 5 AR T TR B A R %Y1 A8 B
FHY S 78 b g BF 5% 48k, R B0 0 1 R HG R % 3 i
A 1 I 95 A4 P B T B s e b R R 95 S N T A 2
P SRERRN | /7 N 5 (S e o S T I O B
RIPK1,RIPK3 il MLKL 45 5 #8411, 5 I 9 2k
K AR FR R YA

£ 4% 4E 4@ 5 RNA (long non-coding RNA,
IncRNA) 1y 5 22 1 36 W 352 1% I 4% 43, 76 15 3R
FENE T R R A TGk A R KRR
1Y IncRNA AJ 5% i) 4 i 1) 22 Ff 48 i 0 2 32 RE , an
A TR 2B R 2w
G, B IncRNA 8 0% 18 1o B 82 90 ) B A
53 Bl R) 42 I R DG PR Gk, 5 IR AL O T

Endometrial Carcinoma; Necroptosis; Long Noncoding RNA; TCGA Database;

(9 S A AR 4 o SR, A8 B B L SR A6 U4
T2 A ¢ IncRNA /9 2y 68 AL 475 K 58 42 1 W .
U, F s 5 R AU UA TR 5C B9 IncRNA U 458 X
EC [ 1 U A AP iR )7 HoA E 28

1 MRERE

1.1 EHIEIKE I TCGA i 4 (hitps: //portal.
gdc. cancer. gov/repository) T 2k EC 8 & 1) % 5% 241
B VAR L B I R AR S, B BCE AL B FPKM A%
2, IFHEBR B 2% 8 B2 PR A5 8 506 U7 B 18] 4o 4 9 R
Ao B ARBCT 554 i 5 E A AL AR A 23 {9
55 2H GURE A 1) i S LB

1.2 SEERATHXERERME MNCAE X
kSR BN P b R EOYR B R T A G SRR 67 A
il i Pearson AH G 43 BT, i 46 15 IR FE M 8 T 4H OC &
PH i 3 AH 56 19 IncRNA (A ¢ 1 & $IR| >0. 4,
P<C0.001) o ASBHF 5% Fir i 11T 0% S 56 %54l 340k B A FF
AT AR R B S AE T TCGA B 17 ) BUR Al
WA AR DGR A, BN R A R P e i
WA SRS A8 BEAE I

1.3 #ERHE N K R Cox 815 4 Hr i &
5 EC B # BB LE 1 (0S) i 3 4 56 (P<C0. 05) 1y
IncRNA, 3t ff 3% 1 020 A~ B4 #l 5 & X M
IncRNA, Fifi J5 % 40 A Cox He gl JRURS: 815 53 B o 88
Ja A LASSO [l A 45 /)i P& IncRNA JE il . fg 2
PRER 74 IncRNA Je H R %, i 3t glmnet R AL 7 7
JEBERL . AR XU BF 2 K TCGA UCEC &
a3 R AR KBS B KRS IE 41, Al H R A2 survival
survminer } pheatmap ¥ 17 4= 77 437, 43 31 He 8 1 25
A I S BT A A T R A (R Y AR AR AR XU T
Gy O3 A AEAEIRAS



632

BBUR 2 24 CBE 240

546 &

1.4 #EBIIE  #ad Kaplan-Meier(K-M) ZE A7 53 #7
PEA o A0 XU 2 A8 2 9 A A7 25 5, O ) s i) A o
P ROC £k 3 53 155 A0 1 12 00 6 0y [l 4 7 AR
(AUCHE T TEATRN I R 41 o % ] log-rank 46 56
P B A A7 i £k, I Cox 91 JXU G A5 A0 1 A7 i 3
PEERIE . e 4h, R FH Bootstrapping Jy i (5 & il B
1 000 W) PPAh 152 7Y By R fde 1 , i DR 285 SR ) T gk o [
At , it FH A o il 28 A Harrell i — 20t 45 £ (C-index)
i — 20 05 IR AR AR T T AN ] B[] 5 A= A7 32 0 04 E B
P o XL HrBG G T AR 8 5E AR A S
1.5 SitZEoHm BRI ME T 50 Rk R
P CRRAS 4. 4. 2) F Perl B F (A 5.32.1.1) 0 IEZS
G AT R LS8 B £ bR o 25 RO AR RS 40 A B 4L
P DA A 57 K5 DY 37 ) B 2R o TF 2SR A 56 18
Shapiro-Wilk & 4% . P 41 [A] 19 22 5 b6 4 R H
Mann-W hitney U £ % 5%, Wilcoxon £k FIK: % . 4028
75 (1% 20 [ 22 S 3 ok R 5 A 96 5 Fisher B U1 AG 46 iF
AT VAL o A8 5 [|] 1 AH DG PR 43 BT 4 ] Spearman AH ¢
FEC AR R ORTEE 4 G K-M il 2k 25 53 2o
X R A 50 (log-rank) #EAT L85 o BRAERE UL, LA
XU P<<0. 054 22 5 B AT e it 0 o

2 HR

2.1 REEATHEHELIncRNAWIEIE HLHAT
S41 4 FE NP BE(EZRIBEEMES), I
101 0 He A L BE AL 40 BE B I 2R 4] (n=271) B 3k

: Type

i

im0

(L

i
>

H (n=270) o P A T8 I 8 0 I PR A B
B,

F 1 Y2 BA 5 FA 56 E BA 51 2 18] B i R 97 B2 A R AE (f41))
TCGA %A TCGA M4
FRAE
(n=271) (n=270)
R/ % 0.591 0
=65 114 121
<65 157 149
Stage 4311 0.232 0
Stage | 172 165
Stage I 23 29
Stage Il 57 66
Stage IV 19 10
Grade 431 0.748 5
G1 53 46
G2 60 61
G3 158 163
AR IRES 0.5712
AF1 225 229
BT 46 41
2.2 WEEBEE I A I 2 8] Y i

PRFFAF 22 52 A Go it 2% 5 o STk 25 381 o
e T 67 AN 5 YR FE M I TR OC Y I, O R
Pearson A1 J¢ MK 55, XF 1 020 4~ IncRNA #4177 4%
% (B 1) o RA“limma”fifi & EC #EAS 5 1E # FEAS ]
25 5 R I8 IncRN A, 5 2 i 83 A 48 FIE 5
A Z A 2 5% A 1Y 434 1 IncRNA, [ 1A F B R &
SR I, Kl B A 1B s o

6 Type

4

Normal
Tumor

Volcano

E1 EZRRESWER
AL PR R K R O IneRNA FEIE % T2 IR LS T IR AP i sk 25 B 0 000 RN m R8Il (0 R RIREL . AR 4
{5 BAL T, 20 AR R Mg AR A, i AR IE R HEA B, LA 208 2R B LAY IncRNA (log,FC™>1,FDR<C0.05) , 4% fi £ x 2 3 LA

Y IncRNA (log,FC)<—1,FDR<20.05) , #3578 J6 i #2846 19 IncRNA



5 1

18,5 BT TCGA BUR PEA A IRSEME S T-AH O IneRNA BRIl T8 A 0 TS

633

SN RAE R T Lasso-Cox [0l & T BA F i
FiUE AN E B9 IneRNA , FFA8 10 47 58 CH IR D) 3R A5 5
PEAEHY, 52 J5 74 IncRNA 8% i 36 78 2 [ 2 Cox Hufil X
i Z 2 Cox [mH 4 HT A 2 T

44 40 33 282321 1916 1513 11 7 3

Rrp b 2) . i

Partial likelihood deviance

Risk score

SN N

A N AT AU 20 AR A7 I T A0 A RS s B MR AR B A A7 KU D 53 LA A7 I i) AR AP IR S

—_ =

Survival time/years

—

251

Coefficients

InA

B 2 LASSO [ 345 #7 i 1£ &5 R 45 % IncRNA

AL LASSO [ 5 1) 4 {BL 44 f 22 (Partial Likelihood Deviance ) [ £& : # 4ft > %1 %t Lambda {8 (In2) , 5l e 8L 5K 22 . 20 5 R
AN AE R I P i 2 2400 i 22 3 MR 28 0 D01 R 3R 05 25 i 25 A 9 A {130 405 10 T 9 2 000 Ay /0N A 2 A A9 AR, A5 000 Ay AL it 25 1 BT P Y
e WAL B LASSO [8] U5 B 42 - f o In, O\ % 19109 22 5 (Coefficients) o 45 4% R A8 3 — AN IncRNA 1 [ U5 22 $ bt 2 {828 1L 1)
MU B AR R0 23 Ine RNA A [ U713 18 5 3 T 2, S5 280 0 i 114 S A 39

Training set

(=

(=2

-Dead

*Alive '

:";t's.. .' ‘:“l.:: .. .
g B

() 50 100 150 200 250
Patients/increasing risk score

| *Low risk

+High risk

|I
,

A Il \\H I .

0 50 100 150 200 250
Patients/increasing risk score A

=

‘l\

Survival time/years

Risk score

=\ I e N =]

—

OB NRO

—_

41‘—

Testing set

' °* Dead
G0 te *Alive
P A J .

Y] 'l‘ .'

st ‘-‘ ¢ -:l.
”’n&. 'q V‘m"f" .Vg
0 50 100 150 200 250
Patients/increasing risk score

]

«High risk
*Low risk

0 50 100 150 200 250
Patients/increasing risk score

W
|' || M | w W

G3 JEARERVRN A ARR A D~F. I8 R 4E LB ZE S 74 NRIncRNA ik #A

i HEIR kB L 1 IR
2.3 BRI e

AW TR 5 v 7 KU 3 73
e W 4 AR A S T T N B R AR 2
e RIS 2B ARG XU IS 281, g IRUIS: 2B 1y A8 & A0 T KU g

SRR e E s IR CR (e S E 5D
TR RS 20 3, i RURS: B 40 10 B 3 PE T A 8%
PE 3 R T NRIncRNA 78 52 5 Fi
HEABE A I e RURS: R XU, 4 =2 (8] 1 22 5 3k

,wm !

Survival time/years

Risk score

(Kl 3B.3C),

W i

Entire set
-Dead
*Alive
i A
0 100 200 300 400 500

Patients/increasing risk score

+High risk

7
*Low risk !

0100 200 300 400 500
Patients/increasing risk score

IW

|~

| |fszomez

g

oz

1'
m -

3 FTEBAFI SRR EF S MR SE X H 2 % NRIncRNA 35§ B

H Ll H \Il

Il

w
I
:

T XU P43 B 7« Risk Score=1. 028 X AC007014. 2+
0. 520X AC073046. 1+0. 604 X AF131215. 5+

1. 131X AP001189. 34-0. 316 X LINC01224+1. 844 X
LNX1-AS2—1. 156 X AC022706. 1,

;C. MRS h B A7 KU T
TA DT YA AR RFEAS, FE 15 B Y Rk



634 MW ONESE S Qe ) 546 &
Training set Testing set
Risk = High risk % Low risk Risk = High risk = Low risk
1.00 1.00
> — Z
= 0.75 5 0.75
< °
S 2
2 0.50 2050
— [+ - &
£ 025 E 02
. 25
é P<<0.001 g P<0.001
0 0
01234567 891011121314151617181920 01 23 4 5 6 7 89 101112
Time/years Time/years
=4 Highrisk} 1241666372619138 7 4 1 0 0 0 0 0 0 0 0 0 0 =4 Highrisk} 131 112 72 46 28 19 9 4 3 3 2 2 1
2 Lowrisk| 1301118860443123123 2 2 2 2222 1110 0 o Lowrisk} 128 117 87 66 55 41 26 18 10 6 2 0 0
01234567891011121314151617181920 01 2345 67 89 101112
Time/years A Time/years B
Entire set
Risk = High risk == Low risk
1.00
£
= 075
o o o A
£ |
2050
<
&
£ 025
2 P<<0.001
0
01234567 891011121314151617181920
Time/years
% Highrisk} 26281388354382212107 321 00 000 0 0 0
o7 Lowrisk} 25@28782699724930138 4 22 22211100
01234567891011121314151617181920
Time/years C

B4 T[E LS BRI

A UIZREE K-M AEAF I ZE B MHA4E K-M AR 2R C. BAEA K-M AT 4

(K 3E~3F), &5 R 5l ghdE— 2.

0.739(E 5) o KU P4 Al PR 47 AE 19 1 4E ROC Hh

Kaplan-Meier 2E 7 73 81 .75 , 76 A 7] BA 51 73 21
rho AU 20 A R R AR A A IR T AR KU 2
(P<<0.001, B 4) . ROC i £& 43 #7 %, B 70 A8 1
A3 AE RS AR AUCMH 4y %I R 0.731.,0. 732 il

1.0F
0.8F
2 06F
2
2 ol
0.2 —AUC at 1 years: 0.731
» ——AUC at 3 years: 0.732
ok 8 ——AUC at 5 years: 0.739
0 0.2 04 0.6 0.8 1.0
1-Specificity A

Sensitivity

& AUCHH /%14 0.731.0.584.0. 720, £ % ROC
i 2R 22 B, 454 i R 28 B XU DE 43 I 0 31) 26 8] DE
P FAT AT B — A5 155

El5 ROC ®iZ

A TAE 3AEFN 5 4E TR FRAE B9 ROC fh £k ;B KU 743 FIG IR

1.0f

0.8f

0.6f

0.4F

0.2f —Risk, 4UC=0.731
— Age, AUC=0.584

0 — Stage, AUC=0.720
0 02 0.4 0.6 0.8 1.0
1-Specificity B
SPFREY 14F ROC 2%



press

%53 #

15 4 T TCGA B EM B IRIEPE T T2 4058 IncRNA AR B A5 78 N 5 1515

635

2.4 IARIARIE MR E B 4FEE 4 (<60
B =>60 %) I HEAT A AF o3 B o TR PN AF i 20
e AU ZH Y A A7 R B AR TR KU 2L, 6 i

Patients with <60 years
Risk -« high = low

100 m
£075
5
£ 050
=
=
& 028 P<<0.001
0
0 2 4 6 8 10 12 14
Time/years A
6

AAEIB<<60 % B H I K-M £k
2.5 NE&ESKEMEIN ik RUEREIR
B it PR 52 P, e T B 2R R (IR 7) I 3R A7 o il
L. HNE IR BE S ELULJR /R AR i L 23 HH S XU F
A3 % KR 2 T TN 9 o3 ik, G A XU T 43 AE B

TR AU AE R [ AF % S 2H P Y R S g
(P<<0.001), LI 6.

Patients with =60 years
Risk - high = low
1.00

0.75

<
19
=]

.............

Survival probability

0.25
P<0.001

0 2 4 6 8 10 12 14 16 18 20
Time/years

IncRNA KGR 5 R E G KT HK-MEFH LS R
sB.AEIE 60 2 2 19 KMl 2k

Wb A R o 2 R A R O B 1 AR (3 4R
5 AR A7 R G SR AR A R B R — 2k, JE
TE 3 4F F 5 AF B TI0I v 2% B0 B v LS R . Xt
— AR W] TR R il PR I P R AR E L LI 7

]
'

Points 0 20 60 80 00 1.0F "'iﬁ *
;::f ; ; T/
Age* //1¥
g 08 /]
Risk*** '
’ B o6
S Hkk TAY =
tage 5225 3 35 3 E
[P
Z 041
o
Total points m%%ﬁ—m—m—m\/?\”—rﬁmo
08 02 —— l-year
5-year survival probability 096 092 088 | UB U6 04 018008 — 3-year
— S-year
(.88 oF
= ival ili 0. : U7 U5 03 01 1 L L L L L
3-year survival probability - 0 02 04 06 03 T
1-year survival probability 0: At .m%_umm7A Nomogram-predicted OS B

7 FELBEMNHEESWIE
AL ZEA I PRI BEASAE CAF % 45 2R KBS 3743 98 2R 165 B T4F (3 4F Al 5 4R A il £k 5" P<<0.05, 7" P<<0.001

3 i

Bt & 1T B HLE AR RN T8 BB A7E = 2 AR Wy 24
WA AS W &, 3T TCGA Fll Gene Expression 552y
R A AR 0 AR W15 D2 00 B R FRR 4 Tl R
b THZ — JAER, T AV B0
DRI R ik T 9000 s A AR T A A Bk B R
s R A A NRG 8% IncRNA A 45 AiF Sk 1 )

IR E B (U5 o 8 0 R R R R ) 1 TR

BB T 1 K AR R 5 B P 9 IncRNA
RRL X A] TR 5 EC B H I R YEAL BT .

KGR IEF TCGAEEFEME T — 5%
PEJH T4 5C 1Y IneRNA 15 BEAY  JF 56 0F T HAE
BN I R R R IE .l 2R AR B
Oy AT RN GE T 5 ik AR BIF 5 R BOK B8 M R T M OG
IncRNA RAL 5 B & 1 1l J5 2 Y1 AH 56 , 36 7T RE 76
i b g A AT S h R E AR

INBEAE A TAF Ry —Fhoph R i A P8 T8 2, 7E



636 RPN = Q= )]

46 %

Je TR R B v A P Ok A2 B 6 . AR SE 1 S
1t S I K 2 0 SCHR AR BUNRGs , I 56 T 3 338 43 4 A
BN ZR Cox 4Tk 434 4~ HA HilJ5 Mr{EAY IncRNA,
i 2k Y 7 54 IncRNA (AC007014. 2, AC073046. 1,
AF131215.5,AP001189. 3, LINC01224 .L.LNX1-AS2.
AC022706. 1) o IncRNA 3z 4F 3¢ PR H 78 F W0 35k 4% i 452
H Ve R 52 08 H o 147 2 IncRNA 8IE 5L EI% 115
WFEHEJHT 208, i s it 5 RIPK 3 254 8G¢ i MLKL
TG AR SR A S AN AE T o ASHIF 5 v 10 1 G
IncRNA #1l LINC01224 1 AP001189. 3, A E 1 1 #2 1]
R FIEES SIBEEAT R . A, 38 IncRNA
I T R 35 e e g A R | A S I R e i 3 ok S L
1] 2 08 42 e A= G

B A5 VR R A B 5T 30 0E T YR A8 0 T A G
IncRNA i J& #5578 A6 AN [R] s PRSI 20 (4R AR 3% ) o (9 35
FAME . a5 R, IR FE M 8 724 ¢ IncRNA 1] #8
SR I B 22 Tl R Y R AR AR S . AR L AT
e TR Y 22 v i PR BB v ok — 45 56 E
F MRS R MR o I Ah B RY AY T0 E fE R L XU
W 43 3 35 16 1A% 0 10 1 IR A8 it (U4 % A o381
X R ASPEARIR ST T Z2 0 i E S A TR A Uy 1) .
TR A VR AU R T B 2 W VT e R R — b
P& B N R R T ROR .

A Sk 1 W58 AT DL B — 2D R 1 AR 5 rp i Y
IncRNA 7 4 F /K F b B BAR Dy 68 45 5 2 e A17E
INFE M P T R e e R T R . A AR
R 28 5 H A RS (&R A A F S 4 2E ) M
454, AT Re A B T4 T 48 s U8 FE 1 A T A OC In-
cRNA 1) Ty & W 2 FI Vs 2216 97 M8 o

S ik

[1] MCCLUGGAGE W G, BOSSE T, GILKS C B, et al.
FIGO 2023 endometrial cancer staging: Too much, too
soon?[J]. Int J Gynecol Cancer, 2024, 34(1): 138-143.

[2] FRANCOEUR A A, FONTENONT V, TEWARI K
S. Treatment options in the advanced and recurrent setting
for endometrial cancer: An update[J]. Expert Rev Anti-
cancer Ther, 2024, 24(8): 731-744.

[3] PADOS G, ZOUZOULAS D, TSOLAKIDIS D. Re-
cent management of endometrial cancer: A narrative re-
view of the literature[J]. Front Med (Lausanne), 2023,
10: 1244634.

[4] LIHF, SUNL W, ZHUANG Y, et al. Molecular

mechanisms and differences in lynch syndrome developing

into colorectal cancer and endometrial cancer based on
gene expression, methylation, and mutation analysis[J].
Cancer Causes Contr, 2022, 33(4): 489-501.

REN F, WANG L F, WANG Y, et al. Single-—cell
transcriptome profiles the heterogeneity of tumor cells and
microenvironments for different pathological endometrial
cancer and identifies specific sensitive drugs[J]. Cell Death
Dis, 2024, 15: 571.

MEIER P, LEGRAND A J, ADAM D, et al. Immu-
nogenic cell death in cancer: Targeting necroptosis to in-
duce antitumour immunity[J]. Nat Rev Cancer, 2024, 24:
299-315.

TONG X, TANG R, XIAO M, et al. Targeting cell
death pathways for cancer therapy:Recent developments in
necroptosis, pyroptosis, ferroptosis, and cuproptosis re-
search[J]. J Hematol Oncol, 2022, 15(1): 174.

LIAO C Y, LI G, KANG F P, et al. Necroptosis en-
hances 'don’t eat me’ signal and induces macrophage ex-
tracellular traps to promote pancreatic cancer liver me-
tastasis[J]. Nat Commun, 2024, 15: 6043.

CHO M G, KUMAR R J, LIN C C, et al. MRE11
liberates cGAS from nucleosome sequestration during
tumorigenesis[J]. Nature, 2024, 625: 585-592.
ZHANG T, HEI R, HUANG Y, et al. Construction and
experimental validation of a necroptosis-related IncRNA
signature as a prognostic model and immune-landscape
predictor for lung adenocarcinomalJ]. Am J Cancer Res,
2023, 13(9): 4418-4433.

HE J Y, ZHU S M, LIANG X, et al. LncRNA as a
multifunctional regulator in cancer multi-drug resistance
[J]. Mol Biol Rep, 2021, 48(8): 1-15.

XUY, ZHENG Q, ZHOU T, et al. Necroptosis-related
LncRNAs signature and subtypes for predicting prognosis
and revealing the immune microenvironment in breast
cancer[J]. Front Oncol, 2022, 12: 887318.

WANG N, LIU D.

necroptosis-related prognostic signature and associated

Identification and validation a
regulatory axis in stomach adenocarcinomalJ]. Onco
Targets Ther, 2021, 14: 5373-5383.

GAO X, TANG M, TIAN S, et al. A ferroptosis-related
gene signature predicts overall survival in patients with
lung adenocarcinomalJ]. Future Oncol, 2021, 17(12):
1533-1544.

WU Z, HUANG X, CAI M, et al. Novel
necroptosisrelated gene signature for predicting the
prognosis of pancreatic adenocarcinomalJ]. Aging (Albany
NY), 2022, 14(2): 869-891.

(2025-01-15 W ki)
g EE



