
Amine Transaminase (ATA) Overview

Amine Transaminases (ATAs) mediate amino group transfer from an amine to an accepting
carbonyl functionality for amine synthesis
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Dependent on a Pyridoxal 5’-Phosphate (PLP) cofactor
- a vitamin B6 variant, is the cofactor bound in the active site of TAs by a conserved 
   lysine residue
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Grouped into either α-TAs or ω-TAs
- α-TAs -  catalyze the transfer of amino group at α-carbon of an amino acid
                 thus only α-carbon to a carboxylic group
- ω-TAs -  catalyze amine transfer farther away from carbonyl moiety

ω-TAs tend to be more functional group permissive in terms of carbonyl 
moieties, accepting aldehydes and ketones as well, without necessitating a 
carboxylic acid group

ω-TAs provide the most synthetic utility of TAs and Amino Transaminases
(ATAs) are of particular interest for their versatility



ATA Mechanism

Front. Catal. 2022, 2, 1049179.

Pyridoxal 5’-Phosphate (PLP) cofactor -  transient custodian of the amino group

TAs follow a ping-pong reaction mechanism

key players:



Driving the Equilibrium in ATA Reactions

Curr. Opin. Chem. Biol. 2018, 43, 106-112.



Example: Lysine as a Smart Donor

J. Am. Chem. Soc. 2024, 146, 16306-16313.



ATA Uses in Pharmaceutical Preparation: Aldehydes

Green Synth. Catal. 2024, ASAP



ATA Uses in Pharmaceutical Preparation: Acetophenone-Type Substrates

Green Synth. Catal. 2024, ASAP



ATA Uses in Pharmaceutical Preparation: Longer-Chain Acyclics
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ATA Uses in Pharmaceutical Preparation: ATA-Triggered Cyclization Toward MK-4305 12

Green Synth. Catal. 2024, ASAP



ATA Uses in Pharmaceutical Preparation: Chemoenzymatic Routes to MK-6096
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ATA Uses in Pharmaceutical Preparation: Transition to Whole Cell Process
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ATA Uses in Pharmaceutical Preparation: Transition to Whole Cell Process
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ATA Uses in Pharmaceutical Preparation: Cascades from Aldehydes
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ATA Uses in Pharmaceutical Preparation: Other Notable Examples
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ATA Uses in Pharmaceutical Preparation: Other Notable Examples
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From Solvent to Pharmaceutical

ACS Catal. 2023, 13, 7707-7714.



Photoenzymatic Dynamic Kinetic Resolution of β-Stereogenic Ketones

ACS Catal. 2022, 12, 8911-8924.



Januvia (Sitigliptin): Landmark Improvement in the Pharmaceutical Industry

Green Synth. Catal. 2024, ASAP



DKR with ATAs
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ATA Uses in Pharmaceutical Preparation: Biocatalysis Roadmap to Ivabradine (Pfizer)
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Applications of ATAs in Natural Product Synthesis

Curr. Opin. Chem. Biol. 2018, 43, 106-112.


