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Abstract: Objective To explore the potential mechanism of Fructus Mume in treatment of ulcerative colitis, screen key target genes of
Fructus Mume against ulcerative colitis, and evaluate their auxiliary diagnostic value. Methods The dataset GSE87466 was used as the
discovery set for differential expression analysis to identify differentially expressed genes (DEGs). Candidate intersecting genes were
obtained by integrating potential targets of Fructus Mume, ulcerative colitis-related disease targets and GSE87466-derived DEGs. Gene
ontology (GO), Kyoto encyclopedia of genes and genomes (KEGG) enrichment analyses and protein-protein interaction (PPI) network
construction were performed on these intersecting genes. Based on the 90 candidate intersecting genes, ten machine learning algorithms
including least absolute shrinkage and selection operator (LASSO), random forest (RF), support vector machine (SVM), extreme gradient
boosting (XGBoost), decision tree (DT), k-nearest neighbor (KNN), neural network (NNET), generalized boosted regression model (GBM),
generalized linear model (GLM) and C5.0 were applied in GSE87466 to select candidate key target genes. Subsequent expression validation
across GSE87466, GSE38713 and GSE75214 as well as comparison of auxiliary diagnostic models were conducted to determine the final hub
genes. Immune infiltration analysis and multi-dimensional weighted gene co-expression network analysis (WGCNA) were further performed
in GSE87466 to investigate the associations between key genes, disease phenotypes and the immune-inflammatory microenvironment.
Molecular docking was adopted to assess the potential binding affinity between active ingredients of Fructus Mume and candidate target
proteins. Results A total of 972 DEGs were identified in GSE87466, consisting of 620 upregulated and 352 downregulated genes. Ninety
candidate genes were obtained after intersecting potential targets of Fructus Mume, ulcerative colitis disease targets and GSE87466 DEGs.
The PPI network contained 68 nodes and 320 edges, from which 36 core genes were extracted. Six candidate key target genes were screened
via machine learning: Solute carrier family 16 member 1 (SLC16A41), Aquaporin 8 (AQPS8), ATP-binding cassette subfamily G member 2
(ABCG2), vascular cell adhesion molecule 1 (VCAM]I), nuclear receptor subfamily 1 group H member 4 (NR/H4) and dual oxidase 2
(DUOX2). Expression validation demonstrated that SLC16A41 and AQPS8 were downregulated, whereas VCAM1 and DUOX?2 were upregulated
in UC samples, with consistent expression trends across the three datasets. After model comparison, SLC16A41, AQPS, VCAMI and DUOX2
were identified as the final hub genes. The four-gene model yielded AUC values of 1.000, 0.933 and 0.988 in GSE87466, GSE38713 and
GSE75214 respectively, indicating favorable auxiliary diagnostic performance. Single-sample gene set enrichment analysis (ssGSEA) for
immune infiltration revealed significant differences in 26 out of 27 immune cell subtypes in GSE87466. AQPS and SLC16A1 were generally
negatively correlated with the infiltration of most immune cells, while VCAM1 and DUOX?2 showed overall positive correlations. Multi-
dimensional WGCNA showed that the MEdarkslateblue module was significantly positively correlated with disease status as well as
neutrophils, monocytes, M1 macrophages, activated dendritic cells and CD4* T cells, whereas the MEbrown2 module exhibited significant
negative correlations with these traits. VCAMI and DUOX2 belonged to the MEdarkslateblue module, SLC1641 was assigned to the
MEbrown2 module, and AQPS8 was classified into the MEdarkslateblue module with an overall negative expression trend. Conclusion
Fructus Mume may intervene in the initiation and progression of UC by regulating immune-inflammatory networks. SLC1641, AQPS, VCAM1
and DUOX?2 serve as vital target genes of Fructus Mume for UC intervention and possess potential for auxiliary diagnosis.
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