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Abstract: Objective To explore the obesity-related genes associated with the prognosis of gastric cancer, and to construct a prediction model to
evaluate the prognosis and treatment response of patients. Methods Based on the transcriptome data of gastric cancer in TCGA and GEO databases
and obesity -related genes in GeneCards, obesity genes associated with gastric cancer were screened, and 58 prognostic genes were identified by
univariate Cox regression analysis. The 101 machine learning models (including Enet, RSF, etc.) were used to construct a prognostic prediction
model through 10-fold cross-validation, and the Enet [alpha=0.1] model was selected as the best solution. Kaplan-Meier analysis was used to evaluate the
survival differences between the high-risk group and low-risk group. The GSE84437 data set was used for model validation, and Cox regression
analysis further assessed the independence of the risk score. Immunotherapy response was evaluated by tumor mutation burden (TMB) and immune
response score (TIDE). Drug sensitivity assessment was used to compare the response of the two groups to common chemotherapy drugs. The
differential expression of obesity genes in gastric cancer cells was verified by cell experiments. Results A total of 239 obesity-related genes were
screened, and 58 obesity-related genes were identified for the prognosis of gastric cancer. Based on these genes, the constructed Enet [alpha=0.1] model
divided patients into high-risk group and low-risk groups, and the survival time of the high-risk group was significantly shorter than that of the low-

risk group. The AUC of the model for predicting the 1-, 3-, and 5-year overall survival rates of gastric cancer patients was 0.713, 0.705, and 0.712,
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respectively, showing excellent performance. The prognostic nomogram C index integrating clinical factors was 0.706, and the predictive ability was

good. Immunological analysis showed that the TMB of the low-risk group was higher than that of the high-risk group, and the TIDE score was lower,

suggesting that the low-risk group was more sensitive to immunotherapy. Drug sensitivity assessment showed that high-risk groups might be more

likely to benefit from chemotherapy and targeted therapy. Cell experiments verified the high expression of CARTPT and APOE in gastric cancer cells,

while the expression of PDSS1 was down -regulated. Conclusion The constructed obesity gene characteristic model can effectively predict the

prognosis, immune response and treatment response of patients with gastric cancer, and can provide support for clinical decision-making.
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