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Abstract 

Fibroin, the main component of silkworms silk, is a natural biocompatible and biodegradable material 

with exceptional mechanical properties what makes it a valuable material in the biomedical industry. 

However, the process of recovering fibroin from Bombyx mori silk has quality, purity, sustainability and 

ethical drawbacks. Therefore, the necessity to develop a more sustainable production platform for 

recombinant vegan fibroin of improved quality. The fact that fibroin is a large and repetitive protein –at 

both the nucleic acid and amino acid levels- poses serious challenges to its recombinant production. We 

propose an optimized plant-based expression system for the recombinant production of fibroin. By 

combining two strategies: a DNA mediated assembly, [generating a versatile library of vectors creating a 

series of modular golden gate cloning steps to gradually assemble the fibroin gene] and an intein mediated 

protein assembly for the assembly of larger fibroin polymers, [exploiting an inteins mediated assembly to 

ligate polypeptide fragments into larger fibroin proteins] we successfully produced, purified and 

quantified vegan recombinant fibroin polymers (60 kDa, 115 kDa) from the tobacco plant N. Benthamiana. 

These recombinant proteins are now anticipated for industrial and medical testing.  
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