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[Abstract] Objective To explore the shared potential targets and molecular mechanisms of obesity and type 2

. 1. TCM Prevention and Treatment of Metabolic and Chronic Diseases Key Laboratory of Sichuan

diabetes mellitus (T2DM) using bioinformatics methods, to validate the expression of core targets through animal
experiments, and to analyze the intervention potential of active components of traditional Chinese medicine (TCM).
Methods The obese population datasets (GSE151839 and GSE162653) were obtained from the Gene Expression
Omnibus (GEO) database to screen for differentially expressed genes, which were then intersected with T2DM-related
targets from the GeneCards database to identify shared targets. A protein—protein interaction (PPI) network was
constructed using the STRING database. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
analyses were performed to identify enriched biological processes and signaling pathways. The expression of core targets
in adipose tissue from patients with obesity and T2DM was validated using the GEO database. A total of 12 specific-
pathogen-free (SPF) male Sprague-Dawley (SD) rats, aged 8 weeks and weighing between 180 and 200 g, were randomly
assigned to a control group and a model group (n = 6 each). A T2DM rat model was established, and the mRNA and
protein expression levels of core targets in adipose tissue were measured. Molecular docking and molecular dynamics
simulations were performed to assess the binding ability of TCM active components to core targets. Results A total of
460 and 796 obesity-related differentially expressed genes were identified in the GSE151839 and GSE162653 datasets,
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respectively, and 109 shared targets were obtained by intersection with T2DM-related targets. According to PPI network
analysis, PTPRC, MMP9, ITGB2, CD86, CCR5, and CCR2 were identified as the core targets. GO and KEGG analysis

showed that these targets are mainly enriched in biological processes such as inflammatory response, immune regulation,

and cell adhesion. Animal experiments confirmed that the mRNA and protein expression of core targets, including
PTPRC, ITGAX, MMP9, ITGB2, CCR2, and CXCL1, were significantly upregulated in the adipose tissue of T2DM rats (P
< 0.05). Molecular docking and molecular dynamics simulations revealed that berberine and puerarin had good binding
ability with PTPRC, MMP9, and ITGB2. Conclusion This study reveals the shared molecular mechanisms between
obesity and T2DM and shows that core targets, such as PTPRC and MMP9, may promote disease progression by

regulating the inflammation-immune network. These findings provide a theoretical basis for the development of targeted

therapeutic strategies based on TCM active ingredients.
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Table1 Primer sequences

Gene Peimer sequence (5'3’)
MMP9 Forward GTCTTCCTGGGCAAGCAGTA
Reverse ACAGGCTGTACCCTTGGTCT
PTPRC Forward GTCTTTGTCACAGGGCAAGG
Reverse AGTGTGGTGAGGTCAGCTTG
ITGB2 Forward CTGGGACCAAGAGGGGTACT
Reverse CAGGCTGATCACCCAAGGAG
CXCLI Forward ACTCAAGAATGGTCGCGAGG
Reverse CTTGGGGACACCCTTTAGCA
ITGAX Forward GAGTCCATCTCCCTCCAGGT
Reverse TAGGACCACAAGCCAACAGC
CCR2 Forward CTGTTACTGAGACGCCTGAGAC

Reverse CTGAACTCACATGGCATTTACTAC
GAPDH Forward TGGGAAGCTGGTCATCAAC
Reverse GCATCACCCCATTTGATGTT

MMP9: matrix metallopeptidase 9; PTPRC: protein tyrosine phosphatase
receptor type C; ITGB2: integrin subunit beta 2; CXCLI: C-X-C motif
chemokine ligand 1; ITGAX: integrin subunit alpha X; CCR2: C-C motif
chemokine receptor 2; GAPDH: glyceraldehyde-3-phosphate
dehydrogenase.
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Fig 1 Expression of core targets in adipose tissue samples of obesity dataset GSE205668 (n = 26)
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