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Abstract Objective: To explore the molecular target proteins/genes and mechanism of tofacitinib combined with methotrexate in the
treatment of rheumatoid arthritis( RA ). Methods: The predicted pharmacophore and characteristics of tofacitinib and methotrexate were
obtained through PharmMapper platform. The protein—protein interaction (PPI) network of target proteins/genes was analyzed based on
STRING platform. The network visualization of target proteins/genes of drugs was performed by Cytoscape 3.7.2 software, and the molecular
mechanisms of two drugs to treat RA were further explored through GO enrichment analysis and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway analysis. Results: A total of 137 tofacitinib and methotrexate target proteins/genes were obtained via PharmMapper
platform. PPI results confirmed that Janus kinase(JAK)2,JAK3, signal transduction and transcriptional activators(STAT)1, protein kinase
B (AKT)1,interleukin (IL-2),mitogen activated protein kinase (MAPK)1,MAPKS and epidermal growth factor receptor (EGFR) were
the main predicted target proteins/genes. GO analysis showed that these target proteins/genes were significantly enriched in impaired DNA
binding (P=0.002), ATPase binding (P=0.002),nuclear receptor activity (P=0.002),transcription factor activity (P=0.002),direct ligand
regulatory sequence specific DNA binding (P=0.002 ), steroid hormone receptor activity (P=0.004 ), growth factor receptor binding
(P=0.022) and endopeptidase activity(P=0.029 ). Combined with KEGG pathway analysis, tofatib combined with methotrexate , JAK-STAT
signaling pathway , transforming growth factor (TGF)—@ signaling pathway , phosphatidylinositol 3 kinase (PI3K)-AKT signaling pathway,
p53 signaling pathway, Ras signaling pathway , MAPK signaling pathway , vascular endothelial growth factor(VEGF) signaling pathway,
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nuclear factor(NF )—«B signaling pathway, Notch signaling pathway and other signaling pathways were closely related. Conclusion: The

molecular mechanism of tofacitinib combined with methotrexate in the treatment of RA has the multi-gene and multi-target characteristics,

and regulates immune diseases by inhibiting inflammatory factors, angiogenesis, autophagy and other functions.

Key words tofacitinib; methotrexate; rheumatoid arthritis; network pharmacology; molecular mechanism
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