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Recombinant protein-based polymers (rPBPs) are an emerging class of biopolymers inspired by 

Nature and produced by synthetic protein biotechnology approaches. Due to their exceptional 

physical-chemical and biological characteristics, as well as their ability to be customized for 

specific applications, rPBPs have been explored for the development of advanced biomaterials 

[1]. Within rPBPs, silk-like polymers (SLP) are being utilized in a range of studies in materials 

science [2]. Furthermore, advances in molecular genetics tools and recombinant protein 

engineering and biotechnology allow the design new bioactive rPBPs by combining active 

peptides/domains from different natural proteins in the same fusion protein, with precise control 

of their composition, polymer size and structure [2]. In this work, fully genetically engineered 

silk-based composites were produced by combining a functionalized spider-silk block as 

functional module and a silk-elastin-like protein as structural matrix. The chimeric protein 

6mer+FNII, composed of a spider-silk block and fibronectin type II domain from human matrix 

metalloproteinase-2, was combined with a silk-elastin-like protein to produce free-standing films 

and assessed for their biological performance. The biological performance of the silk-based 

composites was significantly improved in a 6mer+FNII concentration-dependent behaviour. Our 

results outline the formulation of a novel class of biopolymer composites with cell adhesion 

properties able to support cell proliferation, and highlight the potential of using genetically 

engineered protein-based polymers for the development of new customized biomaterials. 
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