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Construction of ovarian cancer prognosis prediction model based on lipid metabolism genes and study on the

mechanism of lipid metabolism affecting ovarian cancer progression

SUN Xiao, LI Yongmei

(Department of Pathogen Biology, School of Basic Medical Science, Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To construct a prognostic prediction model for ovarian cancer (OV) based on lipid metabolism genes and explore
the mechanism of lipid metabolism affecting OV progression. Methods: A model was constructed using Lasso regression and univari—
ate Cox analysis. The predictive ability of the model was evaluated using independent prognostic analysis, receiver operating charac—
teristic (ROC) curve, 5—fold cross validation and nomogram analysis. Immune infiltration and immune function analysis, differential
gene analysis, protein—protein interaction (PPI) analysis, and GO functional enrichment analysis were used to explore the mechanism
of lipid metabolism’s impact on OV progression. Kaplan Meier survival curve analysis and immune infiltration analysis were used to
explore the impact of key genes on the prognosis and immune infiltration of OV patients, and RT-qPCR was used to detect their dif-
ferential expression in normal ovarian epithelial cell lines and cancer cell lines. Results: Using two lipid metabolism related differen—
tial expressed genes ELOVL3 and UROD associated with OV prognosis, a prognostic prediction model was constructed. The low-risk
group of OV patients had a longer overall survival period (P=0.003). Independent prognostic analysis showed that the risk score of
this model could predict the survival of OV patients independently of other clinical traits (P<0.001 ). The area under the curve (AUC) of
1 year was greater than 0.5, and the AUC of 3 and 5 years were both greater than 0.6, indicating that the model has good sensitivity
and specificity. The 5—fold cross validation results showed that the AUC value for each 1-fold was above 0.5, indicating that the
overall performance of the prognosis prediction model was good. The nomogram model further demonstrated the good predictive perfor—
mance of the prediction model. In the high-risk group of lipid metabolism, the major histocompatibility complex (MHC) — I molecu—
lar scores increased and interferon gamma (INF—y) response scores decreased (P<0.05) in OV patients. PPI analysis revealed that ZIC2
was the core functional protein, and there was a strong correlation between ZICS and ZIC2. GO analysis indicated that the bone mor—

phogenetic protein (BMP) signaling pathway was associated with lipid metabolism. ELOVL3, ZIC5, and ZIC2 promoted poor progno—
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sis in OV patients and was associated with immune infiltration, showing high expression in cancer cell lines (#=87.77, 440.3, 14.01,

all P<0.05). Conclusion: A good prognostic prediction model for OV based on lipid metabolism genes has been constructed. Lipid

metabolism may affect the prognosis of OV patients through regulating the immune infiltration and BMP signaling pathways. Lipid
metabolism genes ELOVL3, ZIC5, and ZIC2 are potential oncogenes for OV.
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Fig.1 Construction of prognostic prediction models related to lipid metabolism
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Fig.5 The impact of related genes on the survival prognosis of OV patients
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