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Neutral drift libraries 
for directed evolution of 
enzymes

Neutral drift libraries may offer a good starting point for generating 
mutant enzyme variants with improved substrate selectivity and activity. 
In a proof-of-concept study, directed evolution of paraoxonase-1 
(PON-1) neutral drift libraries resulted in variants with 16- to 44-fold 
higher activity for 5 different PON-1 substrates compared with what 
was seen using wild-type enzyme. The study used a green fluorescent 
protein–PON-1 fusion protein so that improved enzyme candidates 
could be selected using both fluorescence and enzymatic activity screens.  
Degradation of PON-1 organophosphate substrates could help detoxify 
nerve agents. Next steps include demonstrating the increased therapeutic 
potential of the high-activity variants.
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