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The datasets supporting this study are available in the Zenodo repository (DOI: 10.5281/zenodo.7073918). Source data are provided with this paper. Associated
codes are available on GitHub (https://github.com/Luofhlab/Luofhlab).

This is a cross-sectional omics study not intervention study, and sample size calculations are generally not performed.

Individuals were excluded if they met one of the following criteria: diagnosed with acute or chronic inflammatory diseases, infectious diseases,
chronic gastrointestinal disease, other severe organic lesions, or metabolic diseases, or received antibiotics, probiotics, prebiotics, or any
other medical treatment within one month.

All attempts at replications were successful. We performed metagenomic and metabolomic analyses in the independent discovery and
validation cohort, and key findings from the discovery cohort could be validated in the validation cohort. Moreover, the results of the stability
of the characteristics of gut microbiota assessed by 16S rRNA gene sequencing were replicated by metagenomic sequencing.

In the animal experiments, mice were randomly assigned to experimental groups, and animals assigned to different experimental conditions
were run in parallel.

All analyses were performed blinded to the identity and clinical characteristics of the participants. For animal studies, investigators were not
blinded to allocation during experiments but blinded to outcome assessments.

Western blot analysis:

Primary antibodies: TLR4 (Proteintech Group, Rosemont, IL, USA; 19811-1-AP), MyD88 (Proteintech Group, 23230-1-AP), NF-#B p65
(Immunoway, Plano, TX, USA; YM3111), phospho-NF-#B p65 (Immunoway, YP0847), and "-actin (Immunoway, YM3028). Dilutions for
primary antibodies and secondary antibodies were 1:1000 and 1:10000 respectively.

Immunohistochemistry:

anti-insulin primary antibody (Servicebio, GB13121, 1:300), goat anti-mouse HRP conjugated secondary antibody (Servicebio,
GB23301, 1:200)

Validation and relevent references of primary antibody are provided on the manufacturers' website:

TLR4 (https://www.ptgcn.com/products/TLR4-Antibody-19811-1-AP.htm#publications),

MyD88 (https://www.ptgcn.com/products/MYD88-Antibody-23230-1-AP.htm),

NF-#B p65 (hhttp://www.immunoway.com/Home/22/YM3111),

phospho-NF-#B p65 (http://www.immunoway.com/Home/22/YP0847),

"-actin (http://www.immunoway.com/Home/22/YM3028),

Insulin (https://www.servicebio.cn/goodsdetail?id=646),




