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The analysis of the protein in osseointegration
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Osseointegration is the structural and functional connection between bone
tissues and implants such as titanium dioxide (Ti02). The bone-Ti02 interface is thought to contain
proteoglycans. However, exhaustive analysis of the proteins in this layer has not been performed. In

this study, we evaluated the bone protein adhered on the surface of Ti02 comprehensively. Pig bone
protein was extracted by sequential elutions with guanidine, 0.1&nbsp;M EDTA, and again with
guanidine. The proteins obtained from these extractions were allowed to adhere to an HPLC column
packed with Ti02 and were eluted with 0.2&nbsB;M NaOH. The eluted proteins were identified by
LC/MS/MS and included not only proteoglycans but also other proteins such as extracellular matrix
proteins, enzymes, and growth factors. Calcium depositions were observed on Ti02 particles incubated
with bone proteins, guanidine-extracted proteins adhered to TiO2 displayed significantly high
amounts of calcium depositions.
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G1S proteins immobilized on TiO3, as detected by LC/MS/MS

# Accesion no Protein emPAl
1 P0O2067 Hemoglobin subunit beta 3017
2 P08835 Serum albumin 2195
3 P089571 Serotransferrin 2167
4 PO1846 Ig lambda chain 14.46
5 097788 Fatty acid-binding protein, adipocyte 5.55
6 P50828 Hemopexin 4.26
7 Q8sPST Haptoglobin 4.21
8 P01965 Hemoglobin subunit alpha 4
9 Q2KIS7 Tetranectin 25
10 P18648 Apolipoprotein A-I 224
11 P50447 Alpha-1-antitrypsin 212
12 P19620 Annexin A2 176
13 Q49135 Galectin-1 153
14 P23284 Peptidyl-prolyl cis-trans isomerase 144
15 PO2080 Hemoglobin subunit beta-C[NA) 143
16 P18650 Apolipoprotein E 119
17 Q5E9F7 Cofilin-1 in
18 P52552 Peroxiredoxin-2 1.07
19 P01972 Hemoglobin subunit alpha-1/2 0.99
20 Q5E956 Triosephosphate isomerase 0.94
21 P35700 Peroxiredoxin-1 0.88
22 PO8758 Annexin A5 0.82
23 P00795 Cathepsin D 0.77
24 Q61398 Procollagen C-endopeptidase enhancer 1 0.76
25 029549 Clusterin 032
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E-Sup proteins immobilized on TiOy, as detected by LC/MS/MS
B Accesion no  Protein emPAl
1 P20112 SPARC 943
2 P08493 Matrix Gla protein 417
3 046390 Biglycan 408
4 Q19AZ8 Prothrombin 38
5 PODMA9 Apolipoprotein A-l 31
6 P14460 Fibrinogen alpha chain (Fragment) 2.89
7 QIGLP2 Vitamin K-dependent protein C 217
8 P48819 Vitronectin 215
9 P79281 Pleiotrophin 196
10 Q27972 Chondroadherin 183
n Q3ZBN5 Asporin 176
12 P16293 Coagulation factor IX 172
13 PG2935 Peptidyl-prolyl cis-trans isomerase 163
14 P45845 Protein-lysine 6-oxidase 162
15 Q2KJHG6 Serpin H1 152
16 Q05717 Insulin-like growth factor-binding protein 5 121
17 P36955 Pigment epithelium-derived factor 101
18 Q62009 Periostin 093
19 QB63H1 Secreted frizzled-related protein 2 087
20 FIN152 Serine protease HTRA1 085
21 P32262 Antithrombin-111 0385
22 POC225 Osteocalcin 0.79
23 P78539 Sushi repeat-containing protein SRPX 0.51
24 P19879 Mimecan 0.51
25 001305 Calcium vector protein 0.46
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G2S proteins immobilized on TiOz, as detected by LGMS/MS
#  Accesion no Protein emPAl
1 QaxsDo Decorin 752
2 Qrss Secreted phosphoprotein 24 426
3 P29700 Alpha-2-HS-glycoprotein 332
4 P50609 Fibromodulin 1.69
5 P14287 Osteopontin 133
6 Q05443 Lumican 11
7 P12273 Prolactin-inducible protein 0.86
8 QIXs)7 Collagen alpha-1(I) chain 0.82
9  P02465 Collagen alpha-2(I) chain 0.75
10 Q28178 Thrombospondin-1 059
11 QaTTY1 Metalloproteinase inhibitor 2 0.53
12 Q29116 Tenascin 0.5
13 P20908 Collagen alpha-1(V) 0.46
14 Q28944 Cathepsin L1 0.46
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