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Introduction

Enzymes can perform many industrially relevant reactions with
high specificity and efficiency. Recent successes in
engineering have significantly broadened substrate scope.
Despite this, effective enzyme-based biocatalysis largely
remains limited by the aqueous solubility of substrates.
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Enzyme modification

Ionic liquids are highly versatile solvents with tuneable and
widely favourable properties. Particularly, ionic liquids can
solvate a much larger range of substrates than conventional
solvents, including otherwise recalcitrant polymers such as
those involved in plastic production.

Here, we present a general chemical modification strategy for :: (1) Cationization of enzyme surface.

ionic liquid stability to unlock new reactivities of enzymes
towards otherwise recalcitrant molecules. In doing so,
we provide a blueprint for broad up-take of biocatalysis.
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(2) Nanoconjugate formation via electrostatic complexation with anionic surfactants.
(3) Lyophilization and annealing to form solvent-free liquid enzyme, which is soluble in ionic liquids.
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: « Chemical modification maintains enzyme structure in ionic liquids. = « Ionic liquid unlocks unseen reactivity of modified glucosidase towards cellulose. :
-« Thermal stability drastically improved after modification and in ionic liquids. : « Optimum operating temperature shifts to 110 °C with 30x increase in activity. -
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Plastic depolymerisation
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