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Abstract

Key words

Background and Aims: Pancreatic ductal adenocarcinoma (PDAC) is a highly malignant digestive
system tumor with an inferior prognosis, and its early diagnosis and treatment remain significant
challenges. In recent years, RNA methylation modifications (such as m6A and m5C) have attracted
considerable attention for their roles in tumor development; however, their regulatory mechanisms and
clinical significance in PDAC remain unclear. This study was conducted to identify prognosis-related
long noncoding RNAs (IncRNAs) associated with m6A and m5C in PDAC, construct a reliable
prognostic prediction model, and explore their relationship with the tumor immune microenvironment.
Methods: Based on RNA-seq data from the TCGA-PDAC cohort, differentially expressed IncRNAs
(DEIncRNAs) related to m6A and mS5C were identified through differential expression analysis and
Pearson correlation analysis. The samples were randomly divided into a training set (»=89) and
a validation set (n=89). Key DEIncRNAs were selected using LASSO-Cox regression to construct
a prognostic model, and patients were categorized into high- and low-risk groups based on risk scores.
Kaplan-Meier survival analysis, ROC curves, and multivariate Cox regression were used to evaluate the
model's predictive performance. Furthermore, CIBERSORT and ESTIMATE scores were used to analyze
immune cell infiltration characteristics and tumor microenvironment (TME) differences between the
high- and low-risk groups.

Results: To construct the prognostic model, four m6A- and m5C-related DEIncRNAs (LINCO00857,
LINCO02038, TSPOAP1-AS1, and TRPC7-AS1) were identified. Patients in the high-risk group had
significantly lower overall survival than those in the low-risk group (P<0.05), and the risk score was an
independent prognostic factor for PDAC (HR=1.551, 95% CI=1.297-1.854, P<0.001). ROC curve
analysis showed that the risk score model exhibited high predictive efficiency in both the training and
validation sets (AUC values for 1, 3, and 5 years: 0.766, 0.875, 0.879; 0.685, 0.711, 0.792, respectively).
Immune analysis revealed increased infiltration of MO macrophages with lower TME scores in the high-
risk group (all P<0.05), suggesting an immunosuppressive microenvironment.

Conclusion: This study successfully established a PDAC prognostic model based on m6A- and m5C-
related DEIncRNAs and confirmed its independent predictive value. High-risk patients exhibited MO
macrophage enrichment and immunosuppressive microenvironment characteristics, possibly contributing
to poor prognosis.

Pancreatic Neoplasms; Methylation; Tumor Microenvironment; Prognostic Model

CLC number: R735.9

JRAR 548 9% (pancreatic ductal adenocarcinoma, WiE, iR YEEZ T ENHAE RS RER
PDAC) PR HC vy JB S0 1 104 2E ) 27 R P AR AN 2 1) i IR ZEME ) I K A R, PDAC DU 6 BS R AS KT
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methyladenosine, m6A) 1Eh FL A% A4 W) v fe B i 1Y
RNA WA, H 2l 25 0 42 0 72 oy TP 5 RS il
25 W AL R 5 5 S 2% R L W] 58 Y. 2 It
FETIZRHT, mOA 18 i 78 b A K e b e 4 G
YEH . Bl4n, METTL3 A i &f YTHDF2 4 3 ) m6A
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Identification of differentially expressed m6A- and m5C-related IncRNAs in PDAC from the GA database A:

Volcano plot of upregulated and downregulated genes; B: Heatmap of DEIncRNA expression levels between normal and

pancreatic cancer tissues
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AH 2 1 DEIncRNA - (] P<0.05) . 3£ T B[N & Cox 43
Bras i, XF 15 4> 22 5 5 47 LASSO 18115 43 47,

http://www.zpwz.net

K 28 g kg AT A AT, SR BOR YA
B 10 B, BRI MR 25 v, XTI A 2 A=
0.003 (5 2). ¥ LA I DEIncRNA 24 A £ [H £ Cox K
WS 1|1 05 43 B 4K 45 4 A4~ 5 FiJ5 BT AH OC ) IncRNA
(LINCO0857 . LINC02038 ., TSPOAPI1-AS1 Fll TRPC7-
AS1) (£1),



53 T4E, % T m6AFmSCH % IncRNA i IR 5 & lfE E AR E 5 %R HIMEN = &

479

10 7

1414141413 13 131211910107 4 2

—
[\e)
1

Coefficients
S o
7 e
*&» c
| |
\
Partial Likelihood Deviance
) =
1 1

24
sel
1l
s
T4
4
4

Ts
14
+
s

=)
1

14
+
.....
'''''

-6 -5 -4

Log (N)

E2 LASSO @35
Figure 2 LASSO regression analysis

3 2 6 -5
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during the cross-validation process

A: LASSOfii E a5 Feld; B: 38 Ikl PS40 i i vt it 7
A: Dynamic process of variable selection using LASSO; B: Selection of the parameter A

F1 ZEZECox MFEE S #5 PDAC £E OSHHX K DEIncRNA
Table 1 Multivariate Cox regression analysis of DEIncRNAs associated with OS in PDAC patients
1D coef HR(95% CI) P
LINCO00857 0.256 1.292(0.952~1.753) 0.100
TSPOAP1-AS1 -1.347 0.260(0.106~0.641) 0.003
LINC02038 0.332 1.394(1.066~1.822) 0.015
TRPC7-AS1 -0.296 0.744(0.511~1.081) 0.121
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DEIncRNA kB B i MBS PF- SRR S8 AR AP IR C: ROC - #r
Figure 3 Construction and validation of the prognostic model based on m6A- and m5C-related DEIncRNAs  A: Distribution
of risk scores for high-risk and low-risk patients, survival status, and heatmap of the expression levels of four DEIncRNAs;
B: Survival curves for patients with high and low risk scores; C: ROC curve analysis
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%2 PDACEZOSHEREZFMZEZE Cox @ASH

Table 2 Univariate and multivariate Cox regression analyses of OS in PDAC patients

. AP Z ZIFE
AR i
HR(95% CI) I HR(95% CI) P
AR 1.258(0.835~1.894) 0.272 1.168(0.768~1.776) 0.467
51 0.861(0.573~1.295) 0.473 0.825(0.544~1.250) 0.364
TNN /348 1.320(0.903~1.931) 0.152 0.781(0.419~1.455) 0.436
T4y 1.570(1.014~2.431) 0.043 1.714(0.950~3.090) 0.073
U P53 1.562(1.312~1.859) 3.00E-07 1.551(1.297~1.854) 1.00E-06
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Figure 4 Analysis of the relationship between risk score and tumor immune microenvironment  A: Violin plot showing the
infiltration levels of 22 immune cell types in high-risk and low-risk PDAC patients; B: Heatmap of immune-related

responses in the two groups; C-E: Box plots comparing immune scores, stromal scores, and ESTIMATE scores between

different groups
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