[bookmark: _GoBack]Supplementary Figure 1
(A) The transfection efficiency of miR-22 assessed by RT-qPCR. (B, C) The transfection efficiency of Twist1 assessed by RT-qPCR and western blotting. (D, E) The transfection efficiency of Twist1 and miR-22 assessed by RT-qPCR and western blotting. n=3,* P≤0.05 vs. control.
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Supplementary Figure 2
miR-22/Twist1 regulates MG63 proliferative. (A) MTS assay detected the proliferation of MG63 transfected with both miR-22 inhibitor and si-Twist1. (B) CCK-8 assay. (C) colony formation assay. (D) RT-qPCR detected the expression of PCNA. (E) Western blotting detected the expression of PCNA. (F) EdU assays. (n=3,* P≤0.05 vs. control).
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Supplementary Figure 3
miR-22/Twist1 regulates MG63 migration and invasion. (A) Transwell migration assay detected the migration of MG63 transfected with both miR-22 inhibitor and si-Twist1. (B) Transwell invasion assay detected the invasion of MG63 transfected with both miR-22 inhibitor and si-Twist1. (C) Wound healing assay. (D) RT-qPCR detected the expression of MMP2. (E) Western blotting detected the expression of MMP2 (n=3,* P≤0.05 vs. control).
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Supplementary Figure 4
The rescue experiment of Twist1 assessed by western blotting. n=3,* P≤0.05 vs. miR-22 mimic or miR-22inhibitor.
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Supplementary Figure 5
Dual luciferase reporter assay assessed the binding sites between miR-22 and Twist1.
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Supplementary Figure 6
Exo-MSC regulates MG63 proliferative. (A) MTS assay detected the proliferation of MG63 co-culture with exo-MSC. (B) CCK-8 assay. (C) colony formation assay. (D) RT-qPCR detected the expression of PCNA. (E) Western blotting detected the expression of PCNA. (F) EdU assays. (n=3,* P≤0.05 vs. control).
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Supplementary Figure 7
Exo-MSC regulates MG63 migration and invasion. (A) Transwell migration assay detected the migration of MG63 co-culture with exo-MSC. (B) Transwell invasion assay detected the invasion of MG63 co-culture with exo-MSC. (C) Wound healing assay. (D) RT-qPCR detected the expression of MMP2. (E) Western blotting detected the expression of MMP2 (n=3,* P≤0.05 vs. control).
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