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Figure 1  On-off switch of enzymatic activity by temperature responsive polymer’
(a) Molecular model of endoclucanase 12A; (b) Schematic mechanism for theon-off switch of

enzymatic activity by temperature stimulus
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Figure 2 The apparent enzymatic activity reversibly controlled by the external force
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Figure 3 Microfluidic apparatus for the pH triggered oscillation of the enzymatic reaction using a pH-responsive hydrogel
(a) Side-view of schematic of oscillating bioluminescence reactor; (b) Close-up of schematic showing the reversible

“on-off” switching of enzymatic activity; (¢) Fabrication of the microfluidic device with aqueous bilayert®™
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Recent Advancement of Smart Enzyme Catalysts Based on
Stimulus-Responsive Polymers

ZHANG Yi-fei, GE Jun*, LIU Zheng
(Department o f Chemical Engineering » Key Laboratory of Industrial Biocatalysis of
Ministry of Education, Beijing 100084, China)

Abstract: The combination of stimulus-responsive polymers and enzymes results in the construction of smart enzyme
catalysts which have both the environment responsiveness and catalytic properties. The smart enzyme catalysts hold great
promise for broad applications in the fields of controllable biocatalysis, drug delivery, biosensing, intelligent devices and
other emerging research fields. In this review we will introduce the recent advances of the smart enzyme catalysts, including
the design and preparation, the unique features, and the promising applications of such smart enzyme catalysts.
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