Table S1 The primer pairs of osteogenic gene ALP, COL-I, OCN, Runx2, and GAPDH.

Gene Direction Sequence (5 - 3’)

Forward CCAACTCTTTTGTGCCAGAGA
ALP

Reverse GGCTACATTGGTGTTGAGCTTTT

Forward GGTATGCTTGATCTGTATCTGC
COL-I

Reverse AGTCCAGTTCTTCATTGCATT

Forward CTGACAAAGCCTTCATGTCCAA
OCN

Reverse GCGGGCGAGTCTGTTCACTA

Forward CGGCCCTCCCTGAACTCT
Runx2

Reverse TGCCTGCCTGGGATCTGT

Forward GTCGTGGAGTCTACTGGTGTC
GAPDH

Reverse

GAGCCCTTCCACAATGCCAAA




Table S2. Secondary structures of BMP-2 at the initial, binding, adsorption, debinding, and
desorption states on HAP and Zn-HAPs.

a-helix (%) B-sheet (%) P-turn (%) P-bend (%)  Random coil (%)

Initial secondary structure  13.3+14 423+14 102+1.6 7.6+13 22.1+13
Binding 14615 437+01 82=+13 6.0+0.8 22.8+0.6

Adsorption 11.5+09 444+22 99+2.1 83+1.2 21.5+1.7

HAP

Debinding 11.9+0.3 43.7+1.7 8.0+1.9 9.6+1.7 21.5+1.3
Desorption 99+1.6 450+14 84+13 10.7+1.38 20.7+1.3

Binding 127+£09 43.1+08 89+0.5 7.7+0.8 21.8+1.0
Adsorption 12.1+1.0 40.1+24 8.1+1.0 83+1.0 25.0+1.7

Znl-HAP

Debinding 11.2+14 439+1.6 84%1.6 6.6+0.7 224 +1.1
Desorption 10.5+19 40.5+39 93+14 69+1.1 253+2.5

Binding 10809 435+04 108+15 75+04 23.6+0.9
Adsorption 11.1+1.7 41.6+2.0 100+1.5 73+1.3 253+ 1.7

Zn2.5-HAP

Debinding 11.7+0.8 43.5+0.8 9.3+£0.2 6.8+0.5 24.1+0.6
Desorption 10.7+1.1 41.6+1.6 95+1.6 6.4+0.7 259+1.6

Binding 155+1.0 434+07 72+13 59+0.2 22.5+0.7
Adsorption 11.8+0.7 41.7+18 9.8+1.7 7.8+0.6 248 +1.8

Zn5-HAP

Debinding 11.8+0.9 425+04 11.7+12 7.8+0.6 24.1+0.3
Desorption 12.1+2.0 429+29 9.1+£22 6.6+1.3 234+2.0

Binding 122+04 434+07 8.6+04 7.5+0.3 24.6+0.7
Adsorption 11.7+0.8 422+12 94+0.8 7.0+1.0 23.9+1.2

Zn10-HAP

Debinding 12.3+£04 41.1+1.2 10.1+£0.9 6.7+1.1 241+1.2

Desorption 11.5+1.0 382+32 88+1.8 85+1.2 262+25
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Figure S1. Contact area of BMP-2 upon HAP/Zn-HAPs during the binding and adsorption processes.
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Figure S2. Contact area of BMP-2 upon HAP/Zn-HAPs during the debinding process.
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Figure S3. Rg (A) and RMSD (B) of BMP-2 upon HAP/Zn-HAPs during the debinding and

desorption processes.
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Figure S4. Secondary structures of BMP-2 upon HAP and Zn-HAPs during the debinding and
desorption processes. (0 to 0.1 ns: debinding process; 0.1 to ~10.1 ns: desorption process. A, HAP;

B, Zn1-HAP; C, Zn2.5-HAP; D, Zn5-HAP; E, Zn10-HAP.).
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Figure S5. ALP activity of C2C12 cells cultured with HAP/BMP-2 and Zn-HAPs/BMP-2 for 3 days.

* p <0.05, compared with corresponding samples.



