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Abstract: Objective To explore potential targets and pathogenesis in the “inflammation-cancer” transformation of the stomach and
predict traditional Chinese medicine (TCM) interventions for modulating this progression using bioinformatics, with experimental

validation. Methods Gene microarray data for gastric cancer (GC) and chronic gastritis were downloaded from the GEO database,
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which were divided into training and validation sets. The sva package and ComBat function were used to remove batch effects and
integrate data. Differentially expressed genes (DEGs) were screened using R packages (Limma, ClusterProfiler, DOSE, ggplot2),
followed by gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analyses. Machine
learning was used to screen and verify characteristic genes, and the expression of characteristic genes and the risk of GC were analyzed.
Immune infiltration and correlation were performed using R packages (E1071, PreProcessCore). The characteristic genes are mapped
based on the database to potential natural active ingredients and corresponding TCMs. The prediction results are verified by molecular
docking and cell experiments. Results A total of 62 DEGs were identified, enriched in biological processes such as granulocyte
migration, myeloid leukocyte migration, and apical plasma membrane composition, as well as signal pathways including metabolic
pathways, cell adhesion molecules, and glycolysis/gluconeogenesis. The characteristic genes ATP binding cassette transporter C5
(ABCCS5) and phosphoenolpyruvate carboxykinase 1 (PCK1), carbonic anhydrase IX (CA9), formyl peptide receptor 1 (FPR1),
phosphoinositide-3-kinase class 2 gamma polypeptide (PIK3C2G), prostate stem cell antigen (PSCA), fructose-1, 6-bisphosphatase 2
(FBP2) were obtained through machine learning screening and verification. The nomogram indicated high transformation risk in groups
with abnormal feature gene expression. Immune infiltration analysis showed that plasma cells, CD8" T cells, regulatory T cells,
unactivated NK cells, and MO macrophages in patients with gastric cancer decreased significantly, while follicular helper T cells,
activated NK cells, monocytes, M1 macrophages, unactivated dendritic cells, activated dendritic cells, eosinophils, and neutrophils
were significantly upreregulated. Target-component screening yielded active ingredients such as curcumin, myricetin, quercetin, and
chalcone. It was predicted that the TCM formula would include Jianghuang (Curcumae Longae Rhizoma), Cebaiye (Platycladi
Cacumen), Caodoukou (Alpiniae Katsumadai Semen), Aiye (Artemisiae Argyi Folium), and Zhishi (Aurantii Fructus Immaturus). The
docking indicated that the docking activity between the components and the targets was good. Cell experiments indicated that the
characteristic genes CA9, FBP2, ABCCS5, PCKI, and FPRI were significantly expressed during the “inflammation-cancer”
transformation process of the stomach, and the TCM formula could significantly regulate their expressions. Conclusion The
“inflammation-cancer” transformation involves complex mechanisms. The predicted TCM formula may act through multiple pathways.
This research can provide a reference for the GC pathogenesis and the development of early intervention drugs.

Key words: chronic gastritis; gastric cancer; machine learning; immune infiltration; bioinformatics; curcumin; myricetin; quercetin;
chalcone; Curcumae Longae Rhizoma; Platycladi Cacumen; Alpiniae Katsumadai Semen; Artemisiae Argyi Folium; Aurantii Fructus
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PSCA 1E[]: TGCTGCTTGCCCTGTTGAT
JH: CCTGTGAGTCATCCACGCA
FBP2 iEM: TCAACATGGTCCAATCCTCCT

Jn]: CATCCAGTGGGTCAAAGCAGA
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pathways). % fLil (nitrogen metabolism). 4HAE %
4> (cell adhesion molecules). 'B%EH;: (tight
Ve B2 fi ) BE oo 4B G C glycolysis/
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Fig. 7 Infiltration (A) and correlation analysis (B) of immune cell
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Fig. 8 Correlation between characteristic gene expression and immune cell composition
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Fig. 9 Molecular docking verification of component-target
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