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Extended Figure 1. Spatial distribution shows the presence of adipocytes, fibroblasts, hair follicle cells, and sebocytes clusters in wound areas. 
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Extended Figure 2. Multiplex immunofluorescence shows the presence and ratio of fibroblasts, keratinocytes, neutrophiles, macrophages, and neurons in wound tissues. (A) Representative multiplex immunofluorescence images showing the spatial localization of fibroblasts (Vimentin), keratinocytes (PanCK), and neutrophils (Ly6G) in wound tissues. (B) UMAP visualization of cells clusters between Ctrl and Diabetes groups based on the multiplex immunofluorescence images from Fig 1I and Extended Fig.2A. (C) Relative compositions of fibroblasts, keratinocytes, macrophages, neurons, and neutrophils in Ctrl and Diabetes groups.
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Extended Figure 3. Spatial metabolomics analysis of the wound tissues in Diabetes and Control groups. (A) Principal Component Analysis (PCA) plot of the metabolomics of the wound tissues in Ctrl and Diabetes groups (n = 6). (B) The spatial 2D t-SNE projection of the metabolomics of the wound tissue in the Ctrl and Diabetes groups. (C) Heatmap analysis of the metabolomics of the wound tissues in the Ctrl and Diabetes groups (n = 6). (D) KEGG pathway enrichment analysis of the metabolome of the wound tissues in the Ctrl and Diabetes groups (n = 6).
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Extended Figure 4. Differential expression genes (DEGs) and enrichment analysis based on spatial transcriptomics in Ctrl and Diabetes groups. (A) Heatmap displaying the top 20 upregulated and downregulated genes between Ctrl and Diabetes groups (n = 6). (B) Gene Ontology (GO) and KEGG enrichment analysis of the downregulated (left panels) and upregulated (right panels) pathways between Ctrl and Diabetes groups (n = 6). 
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Extended Figure 5. The ATP content and mitochondrial morphology in wound tissues from diabetic and control mice. (A) ATP levels of wound tissues in Ctrl and Diabetes groups (n = 4). (B) Transmission electron microscopy (TEM) images showing the mitochondrial morphology of macrophages within wound tissues in Ctrl and Diabetes groups (Cyan and red arrows, respectively). Data are represented as mean ± SD. n = 4 biologically independent samples for each in (A). Statistical significance was assessed by unpaired two‑tailed t test (A).
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Extended Figure 6. Subclustering and pseudotime trajectory analysis of macrophages. (A) UMAP plot of 11241 macrophages showing the annotated macrophage subclusters (left). Macrophages were re-clustered into six subclusters (sC1-sC6; left panels). Right panels show comparative analysis of each subcluster proportions between Ctrl and Diabetes groups, with corresponding marker genes used for subcluster identification (right panel). Asterisk indicates a significant difference in composition between Diabetes and Ctrl groups (n = 6). (B) Pseudotime trajectories of pro-inflammatory macrophages (sC1) and anti-inflammatory macrophages (sC5), color-coded for the pseudotime. The deeper the color, the earlier the beginning of cell progressions. (C) Cell trajectory of pro-inflammatory (sC1) and anti-inflammatory (sC5) macrophage subclusters. Data are represented as mean ± SD. n = 6 biologically independent samples for each in (A). Statistical significance was assessed by unpaired two‑tailed t test or Mann–Whitney U test for non-normally distributed data (A).
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Extended Figure 7. Preparation and characterization of extruded extracellular vesicles (EVs) through 1-, 5-, or 10 μm-pores size membranes. (A) Schematic illustrating the preparation of EVs through 1-, 5-, or 10 μm-pores size membranes, termed as EVs-1, EVs-5, or EVs-10, respectively. (B) Western blot analysis of EV markers (Alix, HSP70, TSG101, CD81) in EVs-1, EVs-5, and EVs-10. (C) Particle size distribution of EVs-1, EVs-5, and EVs-10 measured by nanoparticle tracking analysis (NTA). (D) Representative Transmission Electron Microscopy (TEM) images showing the morphology of EVs-1, EVs-5, and EVs-10. The cyan arrow highlights a mitochondrion-like structrue encapsulated within EVs. (E) Representative immunoblot bands showing the expression of mitochondrial proteins (HSP60 and TOMM20) in EVs-1, EVs-5, and EVs-10. (F) Semi-quantitative analysis of relative HSP60 and TOMM20 intensities in EVs-1, EVs-5, and EVs-10 normalized to an equal number of vesicles (1 × 1013) (n = 6). (G) The relative mtDNA level in EVs-1, EVs-5, and EVs-10 normalized to equal number of vesicles (n = 3). (H) Representative nano-flow cytometry plots showing percentages of Mitotracker-positive EVs-1, EVs-5, and EVs-10. (I) Quantification of the nano-flow cytometry analysis showing the ratio of mitochondrial positive EVs (n = 3). (J) Representative TEM images showing unencapsulated mitochondria after extrusion through 10 μm-pores size membranes. Data are represented as mean ± SD. n = 6 biologically independent samples for each in (F) and n = 3 biologically independent samples for each in (G, I). Statistical significance was assessed by one-way ANOVA followed by Tukey's multiple comparisons test (F, G, I).
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Extended Figure 8. Intermolecular interaction energies between the mitochondrial outer membrane and plasma membrane (PM) inner/outer leaflet during molecular dynamics simulation. (A) Molecular dynamics simulation showing the interaction between the plasma membrane (PM) inner/outer leaflets and the mitochondrial outer membrane during extrusion. (B) Coulomb interaction energy between the PM inner/outer leaflets and the mitochondrial outer membrane for 2000 ns-long molecular dynamics (MD) simulation. (C) Van der Waals (vDW) energy interaction between the PM inner/outer leaflets and the mitochondrial outer membrane for 2000 ns-long MD simulation.
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Extended Figure 9. Isolation and characterization of giant plasma membrane vesicles (GPMVs). (A) Schematic illustrating the generation of GPMVs through pretreatment of cells with the chemical vesiculating agents PFA and DTT. (B) Representative images of GPMVs under brightfield (left) and fluorescence (right) microscopy. (C) Representative transmission electron microscopy (TEM) image of GPMVs.
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Extended Figure 10. Schematic of the experimental design to track the intracellular fate of EVsMito. Bone marrow mesenchymal stem cells (BMSCs) were transfected with HBAD-Mito-dsRed virus to obtain Mito-dsRed labeled BMSCs. The HBAD-Mito-dsRed construct contained the mitochondrial targeting sequence of cytochrome c oxidase subunit VIII and the codon-optimized red fluorescent protein dsRed. This transduction enabled the BMSCs to stably express the Mito-dsRed fusion protein. Then the Mito-dsRed labeled BMSCs were used for EVsMito preparation. EVsMito containing Mito-dsRed labeled mitochondria (EVMito-red) were used to treat recipient macrophages, and the fate of transferred Mito-dsRed mitochondria was tracked by immunofluorescence. 
[image: image11.png]Bone
marrow

Diabetes

%

Counts

Ctrl F4/80-APC
g i
1
i APC(0.78%) APC(98.51%)
o (=]
S - ] 34
— ] 0
2
o T L e R R T T o
104 10° 10° 10* 10°





Extended Figure 11. Isolation and characterization of bone marrow-derived macrophages (BMDMs) from diabetic mice. (A) Schematic diagram showing the preparation of BMDMs derived from diabetic mice. (B) Representative brightfield image of BMDMs. (C) Flow cytometry analysis to examine the purity of the macrophage population with F4/80.
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Extended Figure 12. Transmission electron microscopy (TEM) showing APEX2-labelled mitochondria in mitoAPEX2-transfected MSCs and unlabelled mitochondria in control MSCs.
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Extended Figure 13. The transfer of mitochondria by EVs and EVsMito to macrophages in wound tissues. (A) Representative immunofluorescence images showing the presence of Mito-dsRed positive mitochondria in macrophages on day 1 post-injection. (B) Quantification of Mito-dsRed fluorescence intensity in wound tissues post injected EVs and EVsMito. Data are represented as mean ± SD. n = 5 biologically independent samples for each in (B). Statistical significance was assessed by unpaired two‑tailed t test (B). 

