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Controlled release of protein factors for the treatment of cleft palate by
tissue engineering
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With the aim of establishing an effective tissue engineering method for the
treatment of cleft palate, an attempt was made to design collagen-based scaffolds incorporating
stromal cell-derived factor-lalpha, bone morphogenetic factor-2, and vascular endothelial growth
factor. For this purpose, collagen-binding domain (CBD) was fused to these factors. In this study,
special attention was paid to the effect of CBD on the structure and function of fused factors. To
evaluate the higher order structure, an Al-based computer program was used and the results were
experimentally validated. As a result, basic knowledge could be obtained on the structures and
functions of these chimeric proteins. Furthermore, it was suggested that the program used in this
study is useful for predicting higher-order structure of chimeric proteins.



SDF-la

2 VEGF

Polym Ed 2021, 32:76—92
SDF-1lo BMP-2 VEGF

CBD

BMP-

VEGF
SDF-1o0 BMP-

Nakano A, et al, J Biomater Sci,

SDF-1lo BMP-2 VEGF

2

AlphaFold 2,



DeepMind Technologies, UK

2 3
3 SDF-10-CBD
BMP-2-CBD VEGF-CBD AlphaFold 2
3
AlphaFold 2
9 SDF BMP Hs SDF-1a BMP-2

1) SDF-GGG-CBD-Hs(  SDF-CBD )
2) CBD-GGG-SDF-Hs(  CBD-SDF )
3) SDF-Hs
4) CBD-Hs

5) He-CBD-GGG-BMP(  CBD-BMP )
6) H--CBD-GGG-VEGF(  CBD-VEGF )
7) He-BMP

8) He-VEGF

9) He-CBD

SDF BMP VEGF CBD
PDB, URL.: http://www.wwpdb.org/

1) 9) 1,2,5,6 3,
4,7,8,9 SDF BMP VEGF
CBD cDNA

PCR PCR
pET-22b 1 4 pET-15b 5 9
DH5a0
BL21-CodonPlus(DE3)-RIPL IPTG 1
9 8M
1 4 5 9 Tween20
1,2,5,6 3,4,7,8,9
SDS-
PAGE CBB
2 CD
J-850 20 190 nm 260 nm 16
SDF 1,2 3,4
hMSCs, Lonza
SDF DAPI
BMP hMSCs

PCR
CBD BCA



SDF

SDF CBD C SDF-CBD N
CBD-SDF CBD SDF
SDF-CBD CBD-SDF AlphaFold 2
PDB: 6SHR PDB: 1SDF
SDF CBD
SDF-CBD CBD-SDF SDF
CBD C N
SDF
SDF SDF Root
Mean Square Deviation; RMSD RMSD =1
Baker D, Sali A. Science 2001, 294:93—-96
SDF CXCR4
CBD
SDS-PAGE SDF-CBD CBD-SFD
CD SDF-Hs 3 CDB-He
4 CD
CBD
hMSCs SDF-CBD CBD-SFD
SDF-He
AlphaFold 2
AlphaFold 2
BMP VEGF

CBD-BMP CBD-VEGF AlphaFold 2

CBD-BMP CBD-VEGF
BMP
hMSCs CBD-BMP

CBD-BMP
CBD BMP VEGF

CBD BMP VEGF

CBD
VEGF

BMP

AlphaFold 2
AlphaFold 2



2 2 1 0

Ayana Nakano, lIsao Hirata, Binh Vinh Pham, Ajay Shakya, Kotaro Tanimoto, Koichi Kato 32
Evaluation of a peptide motif designed for protein tethering to polymer surfaces 2021
J. Biomater. Sci., Polym. Ed. 76-92
DOl
10.1080/09205063.2020.1816870
Ayana Nakano, Koichi Kato 20
Recombinant protein synthesis for nanomaterial assembly: Technical overview 2022
Bull. Soc. Nano Sci. Technol. 31-37
DOl
1 0 0
Fumika Abe, Ayana Nakano, lIsao Hirata, Kotaro Tanimoto, Koichi Kato
Structure and function of engineered stromal cell-derived factor-lalpha
56
2023
1
Ayana Nakano, Koichi Kato 2023

Springer

895

Nanomedicine, Chapter 16 Regenerative nanotechnology: Engineering surfaces for stem cell

production (pp. 605-622)







