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Fig. S1. The major clinical data among the four groups. (A–H) Boxplots with major clinical outcomes for participants in the four groups. (A) Age. (B) BMI. (C) SBP. (D) DBP. (E) TC. (F) TG. (G) LDL-C. (H) HDL-C. BMI, body mass index; SBP, systolic pressure; DBP, diastolic pressure; TC, total cholesterol; TG, triglyceride; LDL-C, low density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol; H, healthy; PDM, prediabetes; NDDM, newly diagnosed diabetes; P2DM, post medication type 2 diabetes. *p < 0.05; ****p < 0.0001; ns: no significant difference.
Fig. S2. Alpha-diversity and beta-diversity of microbial community among the four groups. (A) The microbial diversity estimated by simpson index on species level. (B) The microbial diversity estimated by chao index on species level. (C) NMDS analysis of the bacterial community in four groups. (D) Venn diagrams of microbial community at the phylum level. (E) Venn diagrams of microbial community at the genus level. NMDS, non-metric multidimensional scaling. H, healthy; PDM, prediabetes; NDDM, newly diagnosed diabetes; P2DM, post medication type 2 diabetes.
Fig. S3. Comparison of the microbial community composition at the species level among the four groups. (A) Heatmap plot showing the differential species abundance analysis to assess significant elevation or depletion in different stage of type 2 diabetes compared with the control group. (B) Comparison of Escherichia coli in different groups. (C) Comparison of Ruminococcus torques in different groups. (D) Comparison of Ruthenibacterium lactatiformans in different groups. (E) Comparison of Akkermansia muciniphila in different groups. (F) Comparison of Klebsiella pneumoniaein different groups. (G) Comparison of Bifidobacterium longum in different groups. (H) Comparison of Alistipes putredinis in different groups. (I) Comparison of Bacteroides stercoris in different groups. (J) Comparison of Bacteroides ovatus in different groups. (K) Comparison of Bacteroides uniformis in different groups. (L) Comparison of Roseburia inulinivorans in different groups. (M) Comparison of Phocaeicola vulgatus in different groups. (N) Comparison of Phocaeicola dorei in different groups. (O) Comparison of Phocaeicola massiliensis in different groups. (P) Comparison of Prevotella copri in different groups. (Q) Comparison of Prevotella pectinovora in different groups. H, healthy; PDM, prediabetes; NDDM, newly diagnosed diabetes; P2DM, post medication type 2 diabetes. *p < 0.05; **p<0.01; ***p < 0.001.
Fig. S4. Comparison of microbial community structure of insulin administration and non insulin administration. (A) Relative abundance of the microbial community at the phylum level in insulin administration and non insulin administration groups. (B) Comparison of Firmicutes in insulin administration and non insulin administration groups. (C) Comparison of Bacteroidota in insulin administration and non insulin administration groups. (D) Comparison of Proteobacteria in insulin administration and non insulin administration groups. (E) Relative abundance of the microbial community at the genus level in insulin administration and non insulin administration groups. (F) Relative abundance of Clostridium botulinum. (G) Relative abundance of Desulfovibrio sp. G11. (H) Relative abundance of Escherichia coli. I) Relative abundance of Klebsiella pneumoniae. J) Relative abundance of Lactobacillus nasalidis. K) Relative abundance of Prevotella sp. CAG:5226. L) Relative abundance of Prevotella melaninogenica. M) Relative abundance of Bacteroides faecis CAG:32. N) Relative abundance of Bacteroides eggerthii CAG:109. *p < 0.05; **p<0.01; ns: no significant difference.
Fig. S5. KEGG annotation profile of the four groups microbiome. (A) Relative abundance of EC2.7.8.20 (lipoteichoic acid synthase). (B) Relative abundance of K19005. (C) LtaS specific information. (D) Alterations of related enzymes in the glyceride metabolism pathway among four groups. (E) Relative abundance of metabolism among four groups. (F) Relative abundance of alanine, aspartate, and glutamate metabolism among four groups. (G) Relative abundance of the citrate cycle among four groups. (H) Relative abundance of tryptophan metabolism among four groups. (I) Relative abundance of phenylalanine metabolism among four groups. (J) Relative abundance of tyrosine metabolism among four groups. (K) Relative abundance of butanoate metabolism among four groups. H, healthy; PDM, prediabetes; NDDM, newly diagnosed diabetes; P2DM, post medication type 2 diabetes.
Fig. S6. (A, B) Altered metabolites based on volcano plot analysis with p < 0.05 and |log2(FC)| > 1 in the positive and negative ion modes (H vs PDM). (C, D) Altered metabolites based on volcano plot analysis with p < 0.05 and |log2(FC)| > 1 in the positive and negative ion modes (PDM vs NDDM). (E, F) Altered metabolites based on volcano plot analysis with p < 0.05 and |log2(FC)| > 1 in the positive and negative ion modes (NDDM vs P2DM). (G-R) Comparative analysis of the level of aromatic amino acid and bile acid in different groups (G: muricholic acid; H: deoxycholic acid; I: 7-ketodeoxycholic acid; J: dehydrocholic acid; K: cholic acid; L: chenodeoxycholic acid. M: phenylalanine; N: tryptophan; O: tyrosine; P: AAAs; Q: indole-lactic acid; R:indole-butyric acid). S: Bubble plot showing the enriched metabolic pathways in H vs PDM; T: Bubble plot showing the enriched metabolic pathways in PDM vs NDDM; U: Bubble plot showing the enriched metabolic pathways in NDDM vs P2DM. H, healthy; PDM, prediabetes; NDDM, newly diagnosed diabetes; P2DM, post medication type 2 diabetes; AAAs: aromatic amino acids.
Fig. S7. (A) The level of serum total cholesterol in three groups. (B) The level of serum HDL-cholesterol in three groups. (C) The level of serum LDL-cholesterol in three groups. ns: no significant difference.
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