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Introduction

Harrison, W.; Huang, X.; Zhao, H. Acc. Chem. Res. 2022, 55, 1087-1096
Hyster, T. K, Hyster Group Website, “Photoenzymatic catalysis for selective chemical synthesis”

Only Three Light-dependent Enzymes in Nature

Visible Light Photocatalysis: An immensely powerful tool for synthetic transformations, using photon-absorbing dyes or metal 
complexes to enable electron- and energy-transfer reactions with high-energy intermediates.

Leverage photoexcitation in biocatalysis to unlock new reactivities for natural enzymes.
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PLP: Stabilize amino α, β- carbon anion
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Natural Enzyme: Tryptophan Synthase

COO

NH3

HO
H
N

H
N

COO

NH3 Tryptophan Synthase
Nu

+

Enz

N

N H

O

Me

PO

H

N

N
Enzyme

H

O

Me

PO

H
H2N

Enzyme
N

N H

O

Me

H2PO

H

COO

- H

COO

NH3

HO
HO

H2O
N

N H

O

Me

PO

H

COO
Nu

Two Electrons Pathway

N

N H

O

Me

PO

H

COO
HO

Previous Two Electrons Pathway Study

Nu =
SH

NO2

OH

NH

R

O

O

NH2

Challenging for 
Two Electrons 

Pathway

Me

N

N H

O

Me

PO

H

COO

Single Electron Pathway

R

Me



Cheng, L.; Li, D.; Mai, B. K.; Bo, Z.; Cheng, L.; Liu, P.; Yang, Y. Science, 2023, 381, 444-451

Intrinsic Regioselectivity

Radical Approach to Tryptophan Synthase

The enzymatic skeleton will change the regioselectivity for radical addition.
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Radical Approach to Tryptophan Synthase
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Radical Approach to Tryptophan Synthase

All the biocatalytic transformations described in this paper could be performed with DL-serine.
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Proposed Catalysis Cycle

Calculated Surface Charge of YqjM

The photocatalyst may bind to the negatively charged area near the 
enzyme active site to facilitate the SET.

Ye, Y.; Cao, J.; Oblinsky, D. G.; Verma, D.; Prier, C. K.; Scholes, G. D.; Hyster, T. K. Nat. Chem. 2023, 15, 206-212 

Ene-Reductase: Hydrogen Atom Transfer
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Ene-Reductase: Hydrogen Atom Transfer
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Photo-actived Natural Enzyme: DNA Photolyase 
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Flavin Hydroquinone: Excited State Reductant
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Fatty Acid Photodecarboxylase: Flavin as Excited State Oxidant
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Develop Novel Coenzymes in Photoenzymatic Synthesis· 
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