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Abstract: Objective To integrate differentially expressed genes (DEGs) in gastric cancer (GC) from the Gene Expression Omnibus
(GEO) database, systematically identify core targets associated with tumor progression, and predict therapeutic Chinese medicines via
network distance, providing molecular evidence for integrated traditional Chinese and Western medicine precision intervention in GC.
Methods A total of 21 GC datasets (2 125 GC, 367 normal samples) were downloaded from GEO to construct an expression matrix.
DEGs were screened using the limma package (Jlog2(FC)| > 1, FDR < 0.05), weighted gene co-expression network analysis (WGCNA)
was performed to identify modules most correlated with disease phenotype, gene ontology (GO) and Kyoto encyclopedia of genes and

genomes (KEGG) enrichment analyses were conducted on key genes, seven machine learning models were built with SHapley additive
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exPlanations (SHAP) for feature importance interpretation; network distance between Chinese medicine target modules and GC key genes
was calculated based on the human PPI network to screen topologically proximal medicines, with statistics on four properties, five flavors,
meridian tropism, and efficacy. Results A total of 455 DEGs were obtained. WGCNA yielded 31 modules, with the light-yellow module
(r=0.56, ¢ <0.01) containing 194 hub genes; intersection with DEGs produced 177 key genes. Enrichment analysis showed GO-biological
processes (BP) focused on extracellular matrix organization and adhesion, GO-cell component (CC) on collagen-containing ECM and
focal adhesion, GO-molecular function (MF) on integrin/growth factor binding, and KEGG on actin cytoskeleton regulation,
phosphatidylinositol-3-hydroxykinase (PI3K)-protein kinase B (Akt), and interleukin-17 (IL-17) signaling. The random forest (RF) model
achieved 0.991 accuracy, with SHAP consistently ranking SULF1, THY1, DNER, and SPINK?7 as top contributors. Network distance
screening identified Arctii Fructus, Prunellae Spica, Atractylodis Rhizoma, Fritillariae Cirrhosae Bulbus, Ligustri Lucidi Fructus,
Hypocreaceae, and Persicae Semen among the top 15 medicines, characterized by cool/cold properties, bitter flavor, liver/stomach/lung
tropism, and primarily heat-clearing with deficiency-tonifying efficacy. Conclusion This study systematically elucidates GC molecular
mechanisms, predicting multi-target anti-GC potential of heat-clearing, yin-nourishing, and blood-activating Chinese medicines, and
provides novel strategies for GC precision diagnosis/treatment and modernization of traditional Chinese medicine.
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A-volcano plot of differentially expressed genes (DEGs) between gastric cancer and normal samples, red dots indicate upregulated genes, and blue dots

indicate downregulated genes; B-heatmap of DEGs between gastric cancer and normal groups (each row represents a single gene, red indicates high

expression, and blue indicates low expression).
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Fig.2 Heatmap and volcano plot of differentially expressed genes between gastric cancer patients and normal groups
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Fig.3 Protein-protein interaction network of differentially

expressed genes based on STRING database
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Fig. 6 Construction of machine learning models and screening of key genes
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A-top 15 taditional Chinese medicines with smallest network distance to gastric cancer DEGs; B—D-analysis of four ¢i, five flavors, and meridian tropism
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Fig. 7 Screening of key taditional Chinese medicines and analysis of their properties, flavors, and meridian tropism
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Table 1 Classification statistics of traditional Chinese

medicine efficacy
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