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[Abstract] Objective To construct a prognostic model for colorectal cancer (CRC) based on lipid me-
tabolism-related genes(LMRGs) and to explore the role of lipid metabolism-related biomarkers and the degree
of immune cell infiltration in predicting the prognosis of CRC. Methods Transcriptomic data and clinical in-
formation of CRC samples were downloaded from The Cancer Genome Atlas(TCGA) and the Gene Expres-
sion Omnibus(GEQ) database(GSE38582),and LMRGs were obtained from the MSigDB database. The TC-
GA-COADREAD dataset was used as the training set and the GSE38582 dataset as the validation set. The
model was constructed and validated,and different models were compared using multiple machine learning al-
gorithms. The CIBERSORT algorithm was employed to calculate immune scores and analyze the association
between the model and immune cell infiltration. Results A CRC prognostic model comprising 20 genes was
successfully constructed. Survival analysis showed a statistically significant difference in survival between the

low-risk and high-risk groups(P<C0. 001). Time-dependent receiver operating characteristic(ROC) curve anal-
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ysis demonstrated good predictive ability for the model in the TCGA-COADREAD training set,with area un-
der the curve C(AUC) values of 0. 691,0. 716,and 0. 759 for 1-,3-, and 5-years survival, respectively. In the
GSE39582 validation set, the predictive performance of the model decreased (1-year AUC = 0. 624, 3-years
AUC=0. 593, 5-years AUC=0. 576), suggesting that the model’s stability needs further optimization. Im-
mune infiltration analysis revealed that genes such as ATP1A1 were positively correlated with CD8" T cell in-
filtration(+ >0. 3, P<0. 05), indicating their potential involvement in immunoregulation. Conclusion The

CRC prognostic model constructed in this study can serve as a novel independent prognostic assessment tool.

The identified genes may become robust prognostic biomarkers with potential clinical application value.
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