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Fig.2 Screening of differential expression genes related to acrolein in lung cancer and GSVA pathway enrichment results
A': Volcano plot depicting the differentially expressed genes between normal and lung cancer samples in the GSE30219 dataset; B: Venn diagram
showing the overlap between differentially expressed genes from the GSE30219 dataset and acrolein-related genes from the CTD database; C: Heatmap re-

presenting the expression levels of the intersecting genes; D: GSVA pathway enrichment analysis of acrolein-related DEPs in lung cancer.
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Fig.3 PPI network and hub genes selection results

A PPI network constructed based on the intersecting genes; B: Hub genes identified using the Degree algorithm; C; Heatmap showing the expres-

sion levels of the hub genes.
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Fig.4 Construction of prognostic risk model using machine learning
A; Biomarkers selected using the SVM-RFE algorithm; B: Prognostic risk model constructed through LASSO-Cox regression analysis; C: Changes in
patient survival status and the expression levels of 7 genes’ mRNA with increasing risk scores in the GSE30219 dataset; D: ROC curves for 1-year, 3-

year, and 5-year outcomes based on risk scores; E: Kaplan-Meier survival curves comparing high-risk and low-risk patient groups.
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Fig.5 Validation of the prognostic risk model using the validation cohort
A Changes in patient survival status and the expression levels of 7 genes’ mRNA with increasing risk scores in the GSE68465 validation cohort; B
ROC curves for 1-year, 3-year, and 5-year outcomes based on risk scores in the validation cohort; C: Kaplan-Meier survival curves comparing high-risk

and low-risk patient groups in the validation cohort;H: high-risk; L. low-risk.
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Fig.6 Clinical features and pathway enrichment analysis of high risk and low risk patients

A: Heatmap showing the expression levels of 7 genes in relation to clinical features in the GSE30219 dataset; B: Bar plot depicting the results of chi-

square tests for different histological types; C: Bar plot illustrating the results of chi-square tests for smoking status.
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Fig.7 GSVA pathway enrichment analysis results

of high risk and low risk patients

2.6 SERKREENRREREASHRBEXESH

i F§ CIBERSORT %435 %} GSE30219 $4fE 8 p 5
R JRUBS: B AR A T G e 120 43 A (16l 8A) o 22 A~
G5 A MRE S T T 45 SR 2 7, B TR R s 241 e 5 A
PR T 40 A ARBR B AR S 3 40 M MO A B A0
M2 7 I A0 A ) AH D¢ R g3 ) 1.0.,0.8.0. 71,
L0, 2 IEA; 3515 CD4™ H)hh T 40l ST 41 iy
A R B - 1.0, AR (B 8B) o X X
Wz 5 AR XIS M A8 5 o ) S 2 4 B AR AR A 70T EE 4
B, S5 3 W, 7 i XU S 5, W4 B 4 i .CD4 ™
012 T MRS RIR B SR A G40 i M1 RIS
W 4 L S REAE AR SR 20 i L T R A L ) ik
2 IR H A RHR B AR A M i SRR 58
PRE B A0 R SIS R AR ) R B o B3 (P <
0.000 1) ; 7EARNXURS SB35, 012 B 48 AL T 240 i %
AT BIYE T 408 yST 40 JB0E NK 40/ M2 BIE
W 210 L L ST REAE AR SR A0 A L T A R A R 258
RS gtz B AR EE A R Ay

WA B (P <0.000 1) (K 8C),
3 g

DY —Fh HLA S AR Fst (e s M 1 5
THY L TR S 2 RhB e S VAR 56 | 4035 0T 1%
RGP (UG 02 B s iR 55 ) DA &
AR A D& 9 (ANBRT JR % i BRI | A4 A% s A
OB EE) ' W T m AR, B
TR TN e R 2 R ORI, LR R R e sy T
R R I MR R N R T2
MRS . CEERNBIE SR, BET 52
T T2 L5 R A G, T PN e R D) A 5 AR A 25
RBTEOT N KT EE AR W
ST 1Y) e 422 S ARG WO 8 TR . ol
TS IRAEFEVR B AT B S Fl T e M X 1 s IR
BT 5 RS A s O R R A . DR,
P TEEAE HR TG R T 2 A1

WG, P9 M T WT e 7E il s 19 & A2 R Jg ke
FIEEAEH DI S R =2 6] BV TE I B
)R A E I LR A AW B,
BT I DU I A 5 3L R 1 i ges 100 XSS A 7R
i Y 7 4> A i 5 3 [N - CENPF . EXO1 , GAPDH |
KIF18B .LMNBI1 MIF #1 TRIP13, ix %63t 5754
P A DG , AT R A 22 AL ] 2 2 it 98 % HEAth
iR BEe i Rk S R

RSN, GBI AT 4 A s KU T35 f i
RIEPE A ¢, CIBERSORT 5516 P4k Ho y2 4
JH S 788 L7145 SR 3 s, e PR XU 2 7E G 73 240 B
AR 2R ST, S g% A K A3 B A 1) O T e S
JiE B AN R TS AR AR A ARG H s TN
5 T R D 35 DR T fii s R8T B B TR B P T 5

AHIFFE AR 5 A AL 4 Ik R 410 e s AL B I
PRI BERRAE (4n TNM 4310 ) 4 2 114 fifi 8 10 f T 00
UM EG , B R DAV I A DG SE R R DA, # e T L
A BRSO AL T 5 A0 TS R H BRI A AZ O
R Z OB Ik SIEAE il 8 A e e a8 SR A g 5 s v
PR, FSE ™ S BRI ) AT T pS3
B ok L pS3 ARy — b bR S A T
FEATRHR B DM T AR 30 Ao 75 0 ] B 4 £
it DNA B 5 A A7 R AR, 76 = 0 s B
[ R 25 T, pS3 TS o 175 5 40 B 08 T Ok figh &
HHRIAET . P T RE 8 TS 40 ML R T2 ) DNA &5
AR A5 B ) NOTCH (S 2 3 % 1 300 7T fig



ZHEA K FFIR  Acta Universitatis Medicinalis Anhui 2025 Nov;60(11) - 1993 -
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Fig.8 Immune infiltration and correlation analysis of high risk and low risk patients

A Immune infiltration analysis results of high risk and low risk patient groups; B: Correlation heatmap of 22 immune cell types; C: Differential ex-

pression of immune cells between high risk and low risk patients; * P <0.05, **P<0.01, ***P<0.001, ****P<0.000 1 vs low-risk group.
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Construction of a prognostic model for lung cancer

based on acrolein-related genes
Feng Yiting'”?, Ren Liangliang’, Lou Lijuan’, Shen Yuxian', Jiang Ying'’
[ 'Dept of Biochemistry and Molecular Biology, School of Basic Medical Sciences, Anhui Medical University ,
Hefei 230032’ State Key Laboratory of Medical Proteomics, Beijing Proteome Research Center,
National Center for Protein Sciences ( Beijing) , Beijing Institute of Lifeomics, Beijing 102206 ]

Abstract Objective To construct and validate a prognostic model for lung cancer based on acrolein-related genes
using bioinformatics methods. Methods lLung cancer datasets GSE30219 and GSE68465 were obtained from the
GEO database, and acrolein-related gene sets were retrieved from the CTD database. Differentially expressed genes
(DEGs) between cancer and adjacent tissues were identified in the GSE30219 dataset. The intersection of these
DEGs and acrolein-related genes was then used to identify candidate genes. Gene set variation analysis ( GSVA)
was performed to assess functional alterations based on the intersection genes. A protein-protein interaction ( PPI)
network was constructed based on the STRING database to identify core hub genes. Subsequently, support vector
machine recursive feature elimination (SVM-RFE) and LASSO-Cox regression analyses were employed to develop a
prognostic model based on acrolein-related genes, which was independently validated using the GSE68465 dataset.
The CIBERSORT algorithm was applied to evaluate the immune cell infiltration characteristics between high- and
low-risk groups, and functional enrichment analysis of DEGs between the two groups was conducted to further ex-
plore the potential molecular mechanisms underlying the prognostic model. Results A total of 361 acrolein-related
DEGs were identified in lung cancer, and 7 key genes were selected for model construction. Kaplan-Meier survival
analysis revealed that patients in the high-risk group had significantly lower survival rates compared to those in the
low-risk group (P <0.000 1). Receiver operating characteristic (ROC) curve analysis demonstrated that the mod-
el possessed good predictive performance. Moreover, immune infiltration analysis indicated that the risk score was
closely associated with multiple immune cell subsets, suggesting a potential role of acrolein-related genes in modula-
ting the lung cancer immune microenvironment. Conclusion The prognostic model for lung cancer based on acro-
lein-related genes demonstrates significant application value in predicting the prognosis of lung cancer, providing
new insights into the potential mechanisms of acrolein in the onset and progression of lung cancer.
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