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Figure S1. A) The schematic diagram for the hybridizable tDONs linked with SOX9 plasmid. Specifically, the streptavidin-decorated tDON-WA react with the biotin-modified SOX9 plasmid via mixed incubation at neutral pH environment and room temperature. B) The diameters detection of different tDON-based nanodevices. C) The stability of DNR in different mediums (left: joint fluid from OA patient; right: weak acid medium) for consecutive 24 h (0, 3, 6, 12, 24 h). 
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Figure S2. The fluorescence intensity alterations after different IA injection of tDONs-W and  tDONs for consecutive 7 days. ** P < 0.01 and *** P < 0.001.
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Figure S3. Statistical analysis of the positive alcian blue and toluidine blue staining for MSCs after different treatment. *** P < 0.001. #1: Ctrl；#2: tDONs-WA; #3: tDONs-WAR; #4:tDONs-WAS; #5: DNR.
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Figure S4. Statistical analysis of the relative intensity of fluorescence of Col II and SOX9 (compared with Ctrl) among different treatment. ns P ＞ 0.05, * P < 0.05, ** P < 0.01 and *** P < 0.001. #1: Ctrl；#2: tDONs-WA; #3: tDONs-WAR; #4:tDONs-WAS; #5: DNR.
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Figure S5. Cell viability analysis for MSCs after different treatment. * P < 0.05, ** P < 0.01 and *** P < 0.001.
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Figure S6. Migratory capacity of MSCs after treated with different DNA nanodevices via transwell assay (A) and statistical analysis of the positive cell number among these groups (B). Scale bar, 100 μm. * P < 0.05, and *** P < 0.001.
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