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BRIEF DESCRIPTION

Noncanonical redox cofactor-based biotransformation is an attractive low-cost alternative to traditional cell-
free reductive biotransformation. However, engineering enzymes to utilize noncanonical redox cofactors has
been challenging. Addressing this problem, researchers at UC Irvine have developed a high-throughput
directed evolution platform that enables development of such enzymes with ~147-fold improved catalytic
efficiency, which translates to an industry-viable total turnover number of ~45,000 in cell-free
biotransformation without requiring high cofactor concentrations.

SUGGESTED USES

High-throughput discovery of enzymes to utilize noncanonical redox cofactors in cell-free biotransformation

FEATURES/BENEFITS

-Economical and scalable biotransformation

-High catalytic efficiency for practical applications:

» Industry viable turnover number of ~45,000 in cell-free biotransformation without requiring high cofactor
concentrations

TECHNOLOGY DESCRIPTION

Cell-free biotransformation is a prominent tool in the production of renewable chemicals, fuels, and
pharmaceuticals. Recently, noncanonical redox cofactor-based biotransformation has emerged as a
promising low-cost alternative to traditional cell-free reductive biotransformation. However, a significant hurdle
blocking the widespread use of noncanonical cofactors in biotransformation is the lack of efficient and diverse
enzymes that can utilize them. Most enzymes engineered to use noncanonical cofactors do so with catalytic
activities too low for practical applications.

Researchers at University of California, Irvine have developed a simple, high-throughput platform to obtain
enzymes that can utilize noncanonical redox cofactors with high catalytic efficiency. Enzymes developed with
this system may become transformative tools in reductive biotransformation, as they are able to function near
their maximum catalytic velocity even at sub-milllimolar cofactor concentrations. Rapid development of such
enzymes via this novel platform will enable more economical and scalable biotransformation. Furthermore, a
general design principle developed by this novel selection platform will lead to engineering of other
noncanonical redox cofactor-dependent enzymes.
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Selection platform has been validated to function as intended. Application of the obtained enzymes in
biotransformation has been examined and validated in vitro.
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ADDITIONAL TECHNOLOGIES BY THESE INVENTORS

Engineered Phosphite Dehydrogenases for Recycling Orthogonal Noncanonical Cofactors
Conserved RHR Motif Enables Widespread Use Of Non-Canonical Redox Cofactors In Aldehyde Dehydrogenases
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