
SCREENING AND CHARACTERIZATION OF 
AMINOTRANSFERASES FOR ASYMMETRIC 
SYNTHESIS OF CHIRAL AMINES 

Importance
Chiral amine compounds are widely used as 
active pharmaceutical ingredients, agricultural 
chemicals, and other biologically active 
compounds [1]. Aminotransferases (AT) are 
enzymes that mediate the transfer of an amino 
group to a ketone acceptor. ATs have been 
already proven to be a promising catalyst in 
the synthesis of chiral amine compounds. The 
catalysis by ATs is performed under mild 
conditions, without the use of toxic metals and 
solvents, and has a higher stereo- and regio-
selectivity compared to the organic synthesis 
[2]. However, the broad application of such 
enzymes is restricted by a limited number of 
the identified ATs.
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Results
In this study, we searched for ATs in the metagenomic DNA libraries using indol-3-ylmethylamine as a 
prochromogenic amino donor (Fig. 1). We found and recombinantly expressed 18 different ATs. The 
experimental analysis revealed that the tested ATs were active towards a wide variety of aromatic and 
aliphatic keto compounds (Fig. 2 and Fig. 3) and could use isopropylamine as an amino donor. In small-
scale amination experiments, we were able to achieve a conversion of 90% for 2-acetylpyridine and 2-
indanone using AT as a biocatalyst (Fig. 4). Furthermore, some ATs showed activity towards 
monosaccharides and, therefore, could be employed for the synthesis of different aminopolyols – a 
class of products that are of particular interest as carbohydrate mimetics. 

Conclusions
In summary, we successfully identified ATs active towards a wide scope of keto compounds. We 
showed ATs to be promising biocatalysts for chiral amine production. 
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Fig. 1 AT selection system based on indol-3-
ylmethylamine. Deamination and subsequent 
oxidation with Baeyer–Villiger monooxygenase 
(MDE) results in a compound that undergoes a 
series of spontaneous reactions resulting in a 
formation of indigo dye. This can clearly be
visible as a change in colony's colour and thus 
allowing to identify new ATs.

Fig. 3 Amination reaction conversions for different keto compounds using 
AT-RMBA as a biocatalyst.

Fig. 2 Screening of identified ATs with prochromogenic amino donor 
2-(4-nitrophenyl)ethan-1-amine for AT activity. AT-RMBA (marked 
with red rectangle) was found to be the most active and was used for 
further experiments.

Fig. 4 Amination reaction conversions for 
selected ketones using AT-RMBA as a 
biocatalyst. The ee for methylbenzylamine 
was determined using HPLC, while ee for 1-
pyridin-2-yl-ethylamine was measured by 
determining AT activities with (S) and (R)-1-
pyridin-2-yl-ethylamine.


