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Ultra-sensitive assay of cellulase activity using nanofibrous cellulose
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An ultra-sensitive assay for measuring cellulase activity has been developed by
using nanofibrous cellulose combined with inkjet patterning and 3D laser profilometry. When several dozen
pico-litters of a cellulase solution was inkjet-deposited on the surface of nanofibrous cellulose, a pit
was formed upon enzymatic hydrolysis. 3D laser profilometry was successfully employed to accurately
measure the volume of the pit as a function of time and quantify enzymatic hydrolysis rate of cellulose
with ultra-high sensitivity. The same method was also applied for assaying the activity of proteases by
using hydrogels of gelatin as substrates. Enzymatic activity has been assaﬁed by quantifying accumulation
of end products. In contrast, the new method measures the volume loss of the water-insoluble substrate
upgn hydrolysis, and can be applied to study enzymatic hydrolysis of a broad range of water-insoluble
substrates.
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