Supplement Figure 1
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[bookmark: OLE_LINK1]Supplement Fig.1 Exe-sEVs promoted osteogenic differentiation in BM-MSCs and reduced bone loss in OVX-mice. BM-MSCs were incubated with Sed-sEVs or Exe-sEVs (100 μg/mL) in the presence of osteogenic medium. (A) Expression of Runx2 were detected by western blotting (n=4). (B) ALP activity was determined by a specific ALP measurement kit (n=5). (C) The osteogenic differentiation and mineralization level of BM-MSCs was assessed by ARS and ALP staining (n=5). Scale bar represents 200 μm. OVX-mice were treatmed with different dose of Exe-sEVs ranging from 50 to 200 μg per dose every three days for a duration of eight weeks (D-E). (D) Representative views of micro-CT were presented. Statistical analysis of BMD were presented in the right panel. (E) H&E staining of the major organs. Scale bar represents 200 μm. Results are presented as mean ± SD with four or six replications per group. Statistical significance was analyzed by Student’s t-test or two-way ANOVA with the Tukey’s HSD post hoc analysis. *p <0.05. **p <0.01. ***p <0.001. ***p <0.0001. 























Supplement Figure 2
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[bookmark: OLE_LINK15]Supplement Fig.2 Change of FNDC5 expression in mice subjected to AAV-shFNDC5 or in BM-MSCs incubated with lentivirus carrying FNDC5. (A) Expression of FNDC5 in skeletal, heart, and brain of mice subjected to AAV9-shFNDC5 or AAV9-shCtrl (n=4).  Quantitative analysis was shown in the right panel. (B) Level of FNDC5/irisin in circulating sEVs from AAV9-shFNDC5 or AAV9-shCtrl treated mice (n=6). (C-D) Lentivirus carrying FNDC5 was used to over-express FNDC5 in BM-MSCs, and western blotting (C) and Elisa (D) was used to detect FNDC5 expression in BM-MSCs and their medium (n=4).  Quantitative analysis was presented in the right panel. Lentivirus carrying FNDC5 was used to over-express FNDC5 in BM-MSCs, and then these cells loading on beta-tricalcium phosphate stent complex scaffold were implanted into nude mice for 12 weeks. (E) Representative immunohistochemical images of FNDC5 in isolated tissues. (F) Quantitative analysis of FNDC5 was shown. Results are represented by mean ± SD with four or six replications per group. Statistical significance was analyzed by Student’s t-test. *p <0.05. **p <0.01. ***p <0.001.
Supplement Figure 3
[image: ]
Supplement Fig.3: Bone marrow macrophages were incubated with irisin at concentration of 5 nM to 40 nM or vehicle control (A, B). (A) TRAP staining was performed to evaluate osteoclast cells. (B) The Osteoclast marker gene Ctsk, TRAP, and Calcr were detected by RT-PCR. (C) BM-MSCs were incubated with irisin at concentration of 5 nM to 40 nM or vehicle control. Oil red O (ORO) staining was performed to detect adipocyte cells. Results are represented by mean ± SD with three replications per group. Statistical significance was analyzed by Student’s t-test. *p <0.05. **p <0.01. ***p <0.001.



Supplement Figure 4
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Supplement Fig.4: BM-MSCs were incubated with p38MAPK inhibitor SB203580 or JNK inhibitor SP600125. MTT assasy was performed to evalute cell viability after incubation witth SB203580 (A) or SP600125 (B). Results are represented by mean ± SD with three replicates per group. Statistical significance was determined using two-way ANOVA with the Tukey’s HSD post hoc analysis. *p <0.05. **p <0.01. ***p <0.001. ns, no significance.
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