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Project Summary: Traditional library screening methods are insufficient for screening 
large variant libraries in various directed evolution campaigns. Droplet-based 
microfluidic devices generate, process, and sort picoliter droplets at kilohertz rates, 
making them a powerful screening platform. However, their reliance on inline 
fluorescence detection either restricts their use to a limited number of natural substrates 
and enzyme classes or involves the use of surrogate substrates, which biases the 
enzyme optimization process. Herein, we develop novel enzyme screening assays and 
implement existing assays on droplet-based microfluidic platforms, eliminating the need 
for surrogate substrates from certain enzyme classes. Additionally, we present a novel 
droplet absorbance detection and sorting platform for screening natural substrates, 
expanding the droplet-based microfluidic toolset. 
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