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[Abstract] Objective To establish a machine learning—based prognostic risk prediction model for
gastric cancer associated with ammonia —induced cell death, and to explore the relationship between
ammonia—induced cell death and the tumor microenvironment, thereby providing new insights for prognosis

analysis and treatment of gastric cancer. Method Ammonia —induced cell death related differentially
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expressed genes (DEGs) were identified by comparing transcriptome of gastric cancer tissues (n=375) and
adjacent normal tissues (n=21) from the cancer genome atlas (TCGA) database. Univariate Cox regression
analysis was used to select DEGs significantly associated with overall survival (0S). By random sampling,
gastric cancer samples with survival information from the TCGA database were divided into a training set (n=
190) and a test set (n=82) at a ratio of 7:3, and the two datasets were combined as overall cohort (n=272). Based
on the training set, the screened DEGs were incorporated into machine learning, and the prognostic prediction
performance of different algorithms was compared. The algorithm with the best predictive performance was
selected to establish a risk scoring model. Based on the median risk score calculated from the risk scoring
model, the training set, test set, and overall cohort were divided into high —risk and low —risk groups.
Univariate and multivariate Cox regression analyses were conducted to identify independent influencing
factors for prognosis. A visual nomogram was constructed using the risk category, age, RO resection, and
tumor stage to predict the prognosis of patients. The model and nomogram were validated using receiver
operating characteristic (ROC) curves and calibration curves. The tumor microenvironment of different risk
groups were subsequently analyzed and evaluated using algorithms such as ESTIMATE and CIBERSORT.
Result Eight ammonia —induced cell death related DEGs associated with prognosis were screened. After
comparing multiple machine learning algorithms, the random forest algorithm, which demonstrated the optimal
predictive performance with the C—index of 0.891 in the training set and 0.713 in the test set, was selected
to establish the ammonia —induced cell death —related prognostic risk prediction model. The risk category
based on the model was an independent influencing factor for prognosis of gasiric cancer patients (P<
0.001). The constructed nomogram effectively predicted the 1-, 2—, and 3—year OS rates of patients. Analysis of
the tumor immune microenvironment revealed that the high —risk group exhibited more significant
This study established a

prognostic risk prediction model for gastric cancer based on eight ammonia—induced cell death related DEGs

characteristics of “immunosuppression” and “tumor promotion”. Conclusion

and preliminary explored the relationship between ammonia—induced cell death and the tumor microenvironment,
providing a new direction for prognostic assessment and immunotherapy research in gastric cancer.
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