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Abstract: The construction of 3D biological substitutes consisting of cells and scaffolds is an expected approach for tissue re-
pair and organ restoration. Normal biological activities of cells requires the continuous stimulation of signaling molecules from
the extracellular microenvironment. As an important part of the artificial extracellular matrix, both chemical signals and physi-
cal forces of the biomaterials remodeling regulate cell gene and protein express but far not enough to extracorporealy re-sculpt
tissue structure. Using gene and protein engineering technology, a fusion protein could be designed with multiple functions and
improved the biological activities of natural or synthetic materials. In this article, we summarize the developments of biomateri-

als based on the fusion protein, as well as the concepts of fusion protein design and preparation. Meanwhile, we highlight the

applications of fusion proteins that related to cell growth factors and cell adhesion factors in tissue engineering.
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Fig. 1 Schematic diagram of biomimetic extracellular matrix regulating cell behavior
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Fig. 2 Design strategies for the creation of synthetic biomolecular materials that mimic the complexity of natural ECMs'®!
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Table 1 Representative peptides used in protein — engineered biomaterial''!’

Domains of application Name of Peptide Samples application

Heparin-binding FAKLAARLYRKA Antithrombin Il
Cell-matrix interaction RGD Multiple extracellular matrix proteins
REDV Fibronectin
IKVAV Laminin
YIGSR Laminin
Cell-cell adhesion GRALARGEANF Neural cell adhesion molecule
DWVIPPISCPENEKGPFPKNLVQIKSNRDK E-cadherin
Structures GGRPSDSYGAPGGGN Resilin
VPGXG Elastin
GAGAGS Silk fibroin
Crosslinking SKGPG and VPGQG Tissue transglutaminase binding domain
Signaling CDEHYYGEGCSVFCRPR hDelta 1 ( Notch signaling pathway )
Inorganic binding RS peptide Silaffin
RHTDGLRRIAAR Tral copper-binding protein
Degradation Variable Matrix metallo-proteinase cleavage site

GTAR, TSHR, DRIR
DNRR, FFSR, SILR

Tissue plasminogen activator cleavage sites

Urokinase plasminogen activator cleavage sites
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Fig. 4  Flow chart of the preparation and application of recombinant fusion protein
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