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Creation and antifungal activity evaluation of a nanofiber protein conjugated with chitinase
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Globally, the threat of an alarming increase in fungal infection in various sectors of human
health, livestock, and agriculture has exhibited a scary condition. In this study, we propose a
novel way to utilize fibrous proteins, showing selective partitioning to polysaccharide-rich
phase in an aqueous two-phase system (ATPS), as a new carrier for antifungal reagents.
Regarding fibrous proteins, we focused on unique characteristics of Cstalk, which is located at
the C-terminus of AtaA, showing the selective partitioning to Dextran (Dex)-rich phase in
PEG/Dex ATPS. To validate our concept, antifungal chitinase (Chi), an enzyme specifically
targeting the chitin components of fungal cell wall, was site-specifically conjugated with Cstalk
via SpyTag/SpyCatcher chemistry to form a Cstalk-Chi complex. The antifungal activity of the
complex was much higher than chitinase alone, suggesting that Cstalk facilitated the delivery
of Chi to polysaccharide-rich fungal cell wall, thereby enhancing antifungal efficacy.
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