
Exploring IREDs with Catalophore-AI
Shifting Frontier for Broad-Scope Reductive Aminations

Here, we present an iterative, multidimensional strategy that merges both computational and experimental data to explore the imine reductase1

(IRED/RedAm) sequence and chemical (substrate scope) space while also predicting the performance of new IREDs as well as substrates.

DESIGNING A BROADLY APPLICABLE WORKFLOW

Heatmap representation of data from the screening of 100 enzymes against 24 carbonyls x 4 amines (carbonyl scope, left) and 6 carbonyl compounds x 16 amines (amine scope, right). Data are

represented as z-scores (distance from mean in units of standard deviation) using a diverging purple-orange colour scale with white as the center point (mean, z = 0). Gray tiles represent inactive

substrate-enzyme combinations, and black tiles indicate combinations for which no data are available. 

During the screening process2, we

delved into the reductive amination

scope of the top 100 best-

performing IREDs. This involved

testing their capabilities with various

substrates, including larger and

more intricately functionalized

compounds commonly employed

as key building blocks in medicinal

chemistry.

Strategy successfully guided IRED

substrate scope expansion to

reduce experimental screening

efforts, and the models rationalized

the observed and predicted

activities of previously untested

substrates.3

EXPERIMENTAL VALIDATION 
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