
In search of the perfect environment: 

The quest to maximize macromolecule stability

CONCLUSION
Due to deep eutectic solvents (DES) natural origin, they

can mimic the macromolecule’s natural environment more

effectively. This study presents the use of betaine and

choline chloride-based DES as a medium for several alcohol

dehydrogenases and nicotinamide cofactors long-term

stabilization. Macromolecule stabilization is a promising

area of research with potential applications in various

fields, including biotechnology and pharmaceuticals.
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OXIDOREDUCTIVE ENZYMES

NICOTINAMIDE COFACTORS

DES [Deep Eutectic Solvents]
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Nicotinamide cofactors long term stabillty. Apsorption spectra of NAD + and NADH
incubated in reference buffers and the same DES (choline-chloride:urea) for 50 days.
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DES structural flexibility offers a
possibility for rational solvent
design to fulfill specific purposes
and industrial requests.
One of their applications has
been shown for solubilisation
and stabilisation of a wide range
of biomolecules. In this work,
DES were investigated as a
stabilisation medium for
nicotinamide cofactors and
several oxidoreductive enzymes.

NAD+ and NADH are an indispensable part of oxidoreductase-catalysed reactions. They are known for
their labile nature and short-term stability, so new and fresh stock solutions need to be prepared
prior to each reaction. Finding a solvent that could simultaneously stabilise both cofactors forms in
biocatalytic reactions and minimize their degradation during storage is of great significance.

✓ substitutes for harmful industrial solvents
✓ fully meet the principles of green chemistry
✓ designed solvents

✓modeled structure and physicochemical properties
✓ natural origin
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Long term stabillty of A) GDH from Bacillus megaterium and B) ADH-A from Rhodococcus ruber. 
Enzymes were incubated in reference buffers and 28 DES for 14 and 21 days, respectively.
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MD [molecular dinamics] simulations
QM [quantum mechanics] calculations
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COMPOSITION

USE IN BIOCATALYSIS:
✓ Better substrate solubility/loading
✓ Improved cofactor stability
✓ Improved enzyme activity and stability

Several oxidoreductases were tested for stability and activity in 28 different choline-chloride
and betaine-based DES. By carefully choosing DES constituents, it is possible to mimic their
perfect environment, enhance their activity and prolong stability long-term.

HYPOTHESIS: DES can mimic the
macromolecule’s natural environment

Nicotinamide cofactors conformation and interaction with DES 
plays a role in their long term stabillty. 


