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Protein Modification
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Through the chemical modification of protein/enzyme
surfaces, via attachment of polymer surfactants, the
previously inaccessible liquid phase of solvent-free enzymes
can been accessed.
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Despite extremely low water contents (0.1—0.3 wt%),
protein architecture i1s highly conserved and protein
dynamics remain as If hydrated. Furthermore, solvent-free
liquid proteins exhibit high thermal stability, with enzyme
activity up to 150 °C.

(1) Cationization of surface acidic residues with DMPA using EDC reaction. \H/\/\H/

(2) Electrostatic complexation with anionic surfactant to form aqueous nanoconjugates.
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(3) Lyophilization of conjugate, followed by annealing at 60 °C to yield solvent-free liquid protein.
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Here, we show that these modified proteins have high
solubility In anhydrous liquids, with retained structure,
Improved thermal stability, and increased enzyme activity.
Such technology could be used to develop ionic liguid stable
biocatalysts.
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: Lipase fluids with enzyme activity up to 150 °C :
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: Solubility and stability in anhydrous ionic liguids : :
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..IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII. " I FEEEEEEEEEEEEEEEEEEEENEENEEEEEEEEEEEEEEEEEEEEENEENEEEEEEEEEEEEEEEEEEEENEENEENEENEENEENEENEENEEEEEEEEENNENENEEN))

Conclusions References

Non-agueous enzymatic biofluids of |ipase have been shown to retain structure and enzymatic A. P. S. Brogan, and J. P. Hallett. “Solubilizing and Stabilizing Proteins in Anhydrous Ionic Liquids through Formation of
] ] o o ] ] Protein—Polymer Surfactant Nanoconstructs®. J. Am. Chem. Soc., 2016, 138, 4494-4501.
function In the absence of water, exhibiting hyperthermophilic-like behaviour.

»

A. P. S. Brogan, et al. “Enzyme activity in liquid lipase melts as a step towards solvent-free biology at 150 °C". Aat.
_ _ _ _ o _ commun., 2014, 5, 5058.
Using solvent-free liguid myoglobin as an archetypal system, these modified proteins show

great miscibility with anhydrous ionic liquids. In addition, the protein has increased secondary :
structure, and improved thermal stability as compared to aqueous solution. Additionally, - -

glucosidase shows increased enzyme activity in ionic liquids. As a result, this technology has :
potential in the design of ionic liquid stable biocatalysts for use in absence of water.

A. P. S. Brogan, et al. “"Hyper-thermal stability and unprecedented re-folding of solvent-free liquid myoglobin®.Chem. Sci.,
2012, 3, 1839-1846.

A. W. Perriman, A. P. S. Brogan, et al. “Reversible dioxygen binding in solvent-free liquid myoglobin®. Nat. Chem., 2010, 2,
622—-626.

¢TI EEEFEEEE SN EEE N EEEEEEEENEEEEEEEEEEEES®
¢TI I NN FEEE SN EE SN EEE SN EEENEEEEEEEEENEEEE)

4aEEEER

alexbrogan.co.uk/publications

AEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEED® EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER?



