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at the Massachusetts Institute of Technology (MIT) had made tremendous contributions in many aspects in the up-,
mid- and downstream of biochemical engineering for over 50 years. In the area of enzyme technology, he had impell
several significant advances from the 1970s to 1990s, such as enzymatic digestion of fish protein, immobilization of
methanol oxidase, cell-free multi-enzyme synthesis, and enzyme catalysis in organic medium, efc. From 2005 to 2015
through the Singapore-MIT Alliance Program, Prof. Wang had jointly supervised several PhD students with Prof. Li
Zhi at the National University of Singapore, and achieved important contributions biocatalysis, including: 1) developed
enzyme immobilization methods for fabrication of highly active and recyclable magnetic nano-biocatalysts; 2) explored
P450 monooxygenase for asymmetric sulfur oxidation in aqueous phase-ionic liquid systems; 3) developed an NADPH
regeneration system based on permeabilized whole cells; 4) successfully developed modular multi-enzyme cascade
catalysis to synthesize high-value chiral compounds, which significantly expanded the realm of biocatalysis. Among
them, multi-enzyme cascade catalysis has become a research hotspot in the field of enzyme technology, due to its
several desirable features, including the possibility of retrosynthetic design of various synthetic routes, the facile one-
pot synthesis of final products, the reduction of additional unit operations, the saving of inputs from manpower and
materials, and the minimization of waste generation. In this account, we also review the latest progress of multi-enzyme
cascades for the synthesis of chiral compounds (e.g., chiral amines, amino acids) and bulk chemicals (e.g., precursors
for polymers), and discuss its future development directions. Last but not the least, we provide an outlook for
integrating multi-enzyme cascades with synthetic biology, and thus assembling biochemical reactions together with

quantitative analysis and engineering concepts, as advocated by Prof. Wang throughout his scientific career.

Prof. Daniel 1. C. Wang

Keywords: biochemical engineering; biocatalysis; enzyme technology; enzyme catalysis; enzyme cascades
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{d) Prof. Wang and several students (from left to right Wu Shuke,
Wang Wen, James Leung, Andreas Abin-Fuentes) at his office at MIT
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Fig. 1 Photos of Prof. Wang together with some of authors during the Singapore-MIT Alliance Program
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Fig. 3 Modular multi-enzyme cascade catalysis for the transformation of alkenes into three types of chiral molecules

developed by Wu Shuke and co-supervised by Prof. Wang through the Singapore-MIT Alliance.

EP—epoxidase; EH—epoxide hydrolase; ADH—alcohol dehydrogenase; ALDH—aldehyde dehydrogenase; w-TA—w-transaminase;

AlaDH—alanine dehydrogenase; HO—hydroxy acid oxidase; a-TA—a-transaminase; CAT—catalase; GluDH—glutamate dehydrogenase
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