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Figure S1. The molecular structures of (DOPA)6-PEG5-DBCO (A) and (2-Azido)-PEG5-BMP-2 (B).










[image: ]
[bookmark: OLE_LINK1]Figure S2. HPLC spectra of (DOPA)6-PEG5-DBCO (A) and (2-Azido)-PEG5-BMP-2 (B) with purity (>95%).
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Figure S3. (A) ALP staining and (B) Alizarin Red S staining of BM-MSCs cultured in osteogenic medium supplemented with rhBMP-2 or (2-Azido)-PEG5-BMP-2.















[image: ]
Figure S4. SEM images of the different surfaces (TiO2, DBCO-TiO2, Zn, BMP-2 and Zn/BMP-2 groups).  
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Figure S5. Images of the BM-MSCs after immunofluorescent staining:(green: ALP; red: cytoskeleton and blue: nuclei) and (H) quantitative results.
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Figure S6. (A) Scheme for implantation surgery for in vivo tests and treatment process; (B) At each 3D location (shown as cross-hair), three orthogonal views are retrieved from the whole dataset and shown as (B1) coronal view (the normal images, in x-y plane), (B2) transaxial view (x-z plane), (B3) sagittal view (z-y plane).
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Figure S7. Toxicities of samples on heart, liver, spleen, lung and kidney. H&E staining of the organ tissue sections (50 μm).














Table S1. Statistics of chemical compositions using XPS on the different surfaces (TiO2, DBCO-TiO2, Zn, BMP-2 and Zn/BMP-2 groups).  
	Element
	Atomic (%)

	
	TiO2
	DBCO-TiO2
	Zn
	BMP-2
	Zn/BMP-2

	Ti
	16.71
	12.65
	10.0
	9.83
	9.15

	C
	39.22
	45.97
	44.77
	50.30
	45.10

	O
	43.20
	37.15
	39.73
	33.10
	38.29

	N
	0.87
	4.20
	2.72
	6.74
	4.89

	Zn
	0.00
	0.00
	2.78
	0.03
	2.57

	N/Ti
	0.052
	0.332
	0.272
	0.686
	0.534

	Zn/Ti
	0.000
	0.000
	0.278
	0.003
	0.281

































Table S2. Primers used in the RT-PCR of BM-MSCs and BMMs cells.
	Cell
	Gene
	Primers Sequence(5‘-3‘)

	BM-MSCs
	ALP
	F: ATGCTCAGGACAGGATCAAA

	
	
	R: CGGGACATAAGCGAGTTTCT

	
	Col-1
	F: AGCTCGATACACAATGGCCT

	
	
	R: CCTATGACTTCTGCGTCTGG

	
	Runx-2
	F: ATCATTCAGTGACACCACCA

	
	
	F: ATCATTCAGTGACACCACCA

	
	OPN
	F: GAACATGAAATGCTTCTTTCTCAG

	
	
	R: TCCATGAAGCCACAAACTAAACTA

	
	β-actin
	F: CCTCTATGACAACACAGT

	
	
	R: AGCCACCAATCCACACAG

	RAW 264.7
	TNF-α
	F: GTTCCCAAATGGCCTCCC

	
	
	R: GTGCTCCTCACCCACACCG

	
	IL-10
	F: CCCTTTGCTATGGTGTCCT

	
	
	R: GTGGCCAGTTTGTTATTTAT

	
	CD206
	F: TACTTGGACGGATAGATGGAGG

	
	
	R: CATAGAAAGGAATCCACGCAGT

	
	CCR7
	F: GGTGGCTCTCCTTGTCATTTTC

	
	
	F: GGTGGCTCTCCTTGTCATTTTC

	
	VEGF
	F: AGGAGTACCCCGACGAGATAGA

	
	
	R: CACATCTGCTGTGCTGTAGGAA

	
	BMP-2
	F: AACGAGAAAAGCGTCAAGCC

	
	
	R: AGGTGCCACGATCCAGTCAT

	
	β-actin
	F: GTGACGTTGACATCCGTAAAGA

	
	
	R: GTAACAGTCCGCCTAGAAGCAC
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