




























Figure 2. Mussel-inspired materials via biotechnology. A) PreCols purified from mussel foot tissue were 

drawn into anisotropic fibers with native-like properties [40]. B) Nanoparticles based on recombinant mfp-

1 were used for pH-induced drug release [52], while rfp-151, a recombinant fusion mfp-1 and mfp-5, was 

electrospun into nanofibers with polymer-blending partners and can serve as a scaffold for bioactive 

molecules and cell growth [60]. C) Peptides based on preCol His-rich domains self-assemble into free-

standing peptide-films, the hierarchical architecture and mechanics of which can be tuned with metal ions 

[65]. A peptide based on mfp-3 self-coacervates, promoting adhesion on wet surfaces [67]. 
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Figure 3. Schematic summary of byssus formation. A) Each byssal thread is individually created by the 

mussel foot organ. B) Byssus proteins are stored in the foot within secretory vesicles in specific glands in 

the foot, and secreted into the groove and distal depression where they self-assemble into a new thread. 

C) PreCols are stored in core vesicles as a liquid crystal phase. Self-assembly to a semicrystalline fiber is 

likely initiated via a pH trigger. D) Cuticle vesicles self-organize into a thin layer on the assembled core and 

are later cross-linked via DOPA-metal coordination. E) The plaque-core interface self-assembles into a 

complex root-like interface. DOPA-rich proteins in the plaque utilize a range of different interactions to 

mediate adhesion and cohesion. 
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