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[Abstract] Objective To elucidate the molecular mechanisms underlying sepsis-induced injury in mouse
intestinal organoids and investigate the possible mechanisms or potential drug targets of myeloid differentiation factor

88 inhibitor [TJ-M2010-5 (TJ5)] on this condition. Methods Small intestinal organoids from C57BL/6 mice aged
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6-8 weeks were established and characterized using immunofluorescence for cell growth and proliferation marker nuclear
antigen Ki-67, goblet cell marker mucin-2 (MUC-2), epithelial cell marker E-cadherin, and Paneth cell marker lysozyme
(Lyz). Small intestinal organoids after 3 days of passaging were divided into different groups: a normal control group
treated with culture medium containing 0.2% dimethyl sulfoxide (DMSO) for 10 hours, a lipopolysaccharide (LPS) group
treated with culture medium containing 200 mg/L LPS and 0.2% DMSO for 10 hours, and a TJ5 group pre-treated with
10 mmol/L TJ5 for 2 hours followed by treatment with culture medium containing 200 mg/L. LPS for 10 hours. Real-time
fluorescence quantitative reverse transcription-polymerase chain reaction (RT-qPCR) was used to measure the expression
levels of interleukin-6 (IL-6) and zonula occludens-1 (ZO-1) in the small intestinal organoids. RNA transcriptome
sequencing was performed on the small intestinal organoids from each group to analyze differentially expressed genes
between groups, and significant enrichment was analyzed using gene ontology (GO) and Kyoto Encyclopedia of Genes
and Genomes (KEGG). Results

rate increased after passaging. Immunofluorescence identification showed expressions of Ki-67, MUC-2, E-cadherin,

By the 7th day of primary culture, mature organoids had formed, and their growth

and Lyz, indicating that the mouse small intestinal organoids maintained their cellular composition and functional
characteristics under in vitro culture conditions. RT-qPCR results showed that compared with the normal control group,
the mRNA expression of IL-6 in the small intestinal organoids of the LPS group was significantly increased (27**":
1.8340.16 vs. 1.02+0.28, P < 0.05), while the mRNA expression of ZO-1 was significantly decreased (274 0.53+0.11
vs. 1.01 £0.18, P < 0.05). In contrast, the mRNA expression trends-of both IL-6 and ZO-1 were reversed in the TJ5
group, showing statistically significant differences as compared with the LPS group (2% IL-6 mRNA was 1.24+0.01
vs. 1.83+0.16, ZO-1 mRNA was 1.974+0.29 vs. 0.534+0.11, both P < 0.05).. RNA transcriptome sequencing showed
49 differentially expressed genes in the LPS group compared to the normal control group, with 42 upregulated and 7
downregulated. Compared to the LPS group, the TJ5 group showed 84 differentially expressed genes, with 47 upregulated
and 37 downregulated. GO enrichment analysis of these differentially expressed genes showed that the significantly
enriched biological processes of the differentially expressed genes between the normal control group and the LPS group
included responses to LPS, responses to molecule of bacterial origin and responses to bacterium. The significantly
enriched biological processes of the differentially expressed genes between the LPS group and the TJ5 group included
glutathione metabolic processes, responses to stress cellular and responses to chemical stimulus. In molecular function
groups, glutathione binding and oligopeptide binding were significantly enriched by the differentially expressed genes.
In cellular component classifications, the enrichment of the differentially expressed genes was mainly observed in the
cytoplasm, endoplasmic reticulum, and microsomes. KEGG pathway enrichment analysis indicated that the differentially
expressed genes between the normal control group and LPS group were enriched in 11.-17 signaling pathways, tumor
necrosis factor (TNF) signaling pathways, viral protein interactions with cytokines and eytokine receptors signaling
pathways, and cytokine-cytokine receptor interaction signaling pathways. In contrast, the differentially expressed genes
between the LPS and TJ5 groups were mainly enriched in atherosclerosis signaling pathways, ferroptosis signaling
pathways, glutathione metabolism signaling pathways, and cytochrome P450-mediated drug metabolism signaling
pathways. Conclusions Mouse small intestinal organoids were successfully extracted and cultured. TJ5 may exert
its protective effects by regulating gene expression and related signaling pathways (fluid shear stress and atherosclerosis,
ferroptosis, glutathione metabolism, cytochrome P450 drug metabolism, etc.) in sepsis-injured mouse small intestinal
organoids. These genes and signaling pathways may be key targets for treating sepsis-induced intestinal injury.
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