	
Supplementary Figure Legends
Fig. S1. XRD pattern of the β-TCP powders. The characteristic diffraction peaks of β-TCP powders were consistent with the PDF standard card of β-TCP (Ref. Code: 00-009-0169).
Fig. S2. ALG-HA scaffolds printed with different (A, B) angle (45 °, 60 °, 90 °), (C) radius (4 mm, 8 mm, 10 mm) and (D) height (1 mm, 2 mm, 4 mm). The scaffolds were (E) flexible and (F) compressible. (G) Living/dead staining of BMSCs by Calcein-AM/PI dyes on scaffolds, and living cells were green. ALG-HA bioink had good printability, and the scaffolds supported cell adhesion and growth.
Fig. S3. Effects of scaffolds with 100, 200 and 400 μg/mL BC-Exos on (A) proliferation (n = 6, *p < 0.05) and (B) survival of BMSCs seeded on scaffolds at day 1 and day 14. Cells were stained with Calcein-AM/PI dyes. Scaffolds with 200 μg/mL BC-Exos significantly enhanced the proliferation of BMSCs on scaffolds.
Fig. S4. Effects of scaffolds with 100, 200 and 400 μg/mL BC-Exos on the expression of osteogenesis related genes (Runx2, ALP, COL I, BSP, OPN, OCN), regulatory genes (BMP2, TGF-β1 and bFGF2) and angiogenesis related genes (VEGFA and VEGFR2) of BMSCs seeded on scaffolds at (A) day 7 and (B) day 14 (n = 4, *p < 0.05). Scaffolds with 200 μg/mL BC-Exos were more efficient to promote the osteogenic differentiation of BMSCs on scaffolds. 
Fig. S5. (A) Effects of 3D printing of BC-Exos on the adhesion and survival of macrophages seeded on scaffolds at day 1. Cells were stained by Calcein-AM/PI. (B) Effects of conditioned media from BC-Exos scaffolds-stimulating macrophages on the BMSCs chemotaxis. BC-Exos scaffolds promoted the macrophages adhesion and BMSCs chemotaxis mediated by macrophages, compared to the S group.
Fig. S6. Effects of 3D printing of BC-Exos on the expression of BMP2 pathway-related genes in BMSCs seeded on scaffolds at day 14 (n = 4, *p < 0.05). BMSCs in SE-25T-2D group upregulated the expression of BMPR1A, Smad1 and Samd5, indicating a BMP2-related mechanism for osteogenic differentiation. 
Fig. S7. Effects of BC-Exos on the immunosuppression of BMSCs. Expression of TSG-6 and COX-2 was distinctly enhanced in BMSCs cultured with 10 μg/mL MΦ-Exos. 
Fig. S8. BC-Exos internalization. PKH67-labelled BC-Exos (green) were located around the nucleus of DAPI-labelled BMSCs (blue), which is indicative of phagocytosis and provides a biological basis for the influence of BC-Exos on BMSCs.
Fig. S9. Effects of BC-Exos of different concentrations and types on the (A) proliferation and (B, C, D, E) differentiation of HUVECs at 24 h (n = 3, *p < 0.05). HUVECs showed higher expression of VEGFR2, HIF-1α and bFGF2 with 10 μg/mL BC-Exos. 
Fig. S10. Effects of BC-Exos on the differentiation, proliferation, migration and tube formation of HUVECs. (A) Expression of VEGFA, VEGFR2, ANG1, HIF-1α, eNOS3, IL8, bFGF2 and bFGFR1 was detected by real-time PCR at day 3 (n = 3, *p < 0.05). (B) Proliferation viability of HUVECs cultured with different types of BC-Exos (n = 6, *p < 0.05). (C, F, H) Representative images of the (C) wound healing assay, (F) transwell assay and (H) tube formation assay. (D, E, G) Quantitative assay for the (D) wound healing assay, (E) transwell assay and (G) tube formation assay (n = 5, *p < 0.05). The relative expression of angiogenesis-related genes in E-25T-2D group was obviously higher than that in the blank group. BC-Exos improved the MΦ-Exos mediated migration and tube formation of HUVECs.
Fig. S11. Gene ontology (GO) analysis on the target mRNAs of the top 30 differentially expressed miRNAs. The target mRNAs could regulate biological processes, such as DNA transcription and cell differentiation, adjust cellular component in cytoplasm, membrane and nucleus, and influence molecular function of protein binding, metal ion binding and DNA binding etc.
Fig. S12. KEGG signaling pathway enrichment analysis on the target mRNAs of the top 20 differentially expressed miRNAs. The target mRNAs exhibited a significant enrichment of signaling pathways concerning MAPK signaling pathway, calcium signaling pathway, Wnt signaling pathway, adhesion junction and the signaling pathways regulating pluripotency of stem cells.
Fig. S13. Effects of β-TCP extracts on the proliferation, survival, morphology and phenotype of macrophages. β-TCP extract was diluted to 25, 50 and 100 mg/mL, named as 25T, 50T and 100T, respectively. (A) Macrophage proliferation was promoted after culturing for 3 days (n = 3, *p < 0.05). (B) Living/dead cell staining. β-TCP extract concentrations had little effect on cell survival. (C) Representative fluorescence images of macrophage morphology. Most macrophages were round with less pseudopodia. (D) Gene expression of IL6, iNOS2, IL10 and Arg1 in macrophages stimulated by β-TCP extracts for 2 days (n = 3, *p < 0.05). (E) Gene expression of CCR7, IL6, iNOS2, TNF-α, CD206, Arg1, IL10 and TGF-β1 in macrophages stimulated by β-TCP extracts for 4 days (n = 3, *p < 0.05). MΦs stimulated by β-TCP extracts for 2 days exhibited a “function-actively” mixed phenotype (Mix-type), while the MΦs stimulated by β-TCP extracts for 4 days polarized towards an anti-inflammatory phenotype (M2-type). 
Fig. S14. Effects of 3D printing of BC-Exos from MΦs stimulated by β-TCP extracts for 4 days on the polarization and function of MΦs seeded on scaffolds. (A) Gene expression of iNOS2, IL-1β, IL6, VEGFA, TNF-α, Arg1, IL1ra, IL10 and TGF-β1 in MΦs on scaffolds at day 3 (n = 4, *p < 0.05). (B) Gene expression of VEGFA, MCP-1 and SDF-1α in MΦs on scaffolds (n = 4, *p < 0.05). (C) Effects of conditioned media from BC-Exos scaffolds-stimulating macrophages on the HUVECs migration (n = 5, *p < 0.05). (D) Representative images of the wound healing assay of HUVECs. Images of the control groups (HUVECs and CM-S groups) were the same as Fig. 3d. (E) Effects of conditioned media from BC-Exos scaffolds-stimulating macrophages on the BMSCs chemotaxis. Images of the control groups (HUVECs and CM-S groups) were the same as Fig. S5B. BC-Exos from M2-type MΦs downregulated the iNOS2, IL6 and TNF-α expression of MΦs on scaffolds, but impaired the BMSCs chemotaxis mediated by macrophages. 
Fig. S15. Effects of 3D printing of BC-Exos from MΦs stimulated by β-TCP extracts for 4 days on the proliferation, adhesion, differentiation and immunosuppression of BMSCs seeded on scaffolds. (A) Proliferation viability of BMSCs (n = 6, *p < 0.05). (B) Representative fluorescence images of BMSCs on scaffolds at day 14. Images of the control group (S group) were the same as Fig. 4C. (C) Expression of osteogenic related genes in BMSCs on scaffolds at day 14 (n = 4, *p < 0.05). (D) Gene expression of GAL-1, TSG-6, IL6, TGF-β1 and COX2 in BMSCs on scaffolds at day 3 (n = 4, *p < 0.05). 3D printing of BC-Exos from M2-type MΦs improved the proliferation and adhesion of BMSCs, but significantly impaired the osteogenic differentiation. The SE-100T-4D group enhanced the immunosuppressive effect of BMSCs with upregulated expressioin of GAL-1, TSG-6 and IL6. 
Fig. S16. Effects of BC-Exos from MΦs stimulated by β-TCP extracts for 4 days on the differentiation, proliferation, migration and tube formation of HUVECs. (A) Expression of VEGFA, VEGFR2, vWF, HIF-1α, bFGF2 and bFGFR1 was detected by real-time PCR (n = 4, *p < 0.05). (B) Proliferation viability of HUVECs cultured with different types of MΦ-Exos (n = 3, *p < 0.05). (C) Quantitative assay for the tube formation assay (n = 5, *p < 0.05). (D, E) Representative images of the (D) tube formation assay and (E) transwell assay. Images of the control group (Blank group) were the same as Fig. S10H and Fig. S10F, respectively. BC-Exos from M2-type MΦs promoted the angiogenic differentiation and tube formation of HUVECs. 
Fig. S17. Effects of 3D printing of BC-Exos from MΦs stimulated by β-TCP extracts for 4 days on the proliferation, survival, adhesion and differentiation of HUVECs seeded on scaffolds. (A) Proliferation viability of HUVECs (n = 6, *p < 0.05). (B) Representative fluorescence images of HUVECs on scaffolds at day 1. Images of the control group (S group) were the same as Fig. 5C. (C) Gene expression of VEGFA, VEGFR2, HIF-1α, vWF, bFGF2, NOX4, CD146 and SRF in HUVECs on scaffolds at day 14 (n = 4, *p < 0.05). BC-Exos from M2-type MΦs promoted the angiogenic differentiation of HUVECs on scaffolds with higher expression of VEGFA, VEGFR2, HIF-1α, bFGF2 and NOX4. 
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