BRC Science Highlight EnZymClass: Substrate Specificity Prediction Tool of Plant Acyl-ACP
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Background/objective
Plant acyl-acyl carrier protein (ACP) thioesterases (TEs) are enzymes that produce poearacterzed Learned decision
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valuable oleochemical precursors in microbial and plant hosts. However, many acyl-ACP
TEs exhibit activity that is not selective toward high-value products of interest. Testing
for the desired activity can be an expensive, time-consuming process due to the low
throughput of available screening methods. Computationally predicting an enzyme’s
function could accelerate this process, however standard machine learning (ML)
approaches are challenged by inadequate amounts of high-quality information on
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enzymes and sequences required by these techniques. We designed a ML method,
Ensemble method for enZyme Classification (EnZymClass), to characterize acyl-ACP TEs l I
using a small training dataset of disparate sequence-function information. —— specificiy prediction
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% Used EnZymClass to identify which acyl-ACP TEs had desired substrate activity = 7 predicted acaviy
among uncharacterized sequences in an enzyme database. JZ
s Experimentally verified predictions from model. l
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*» EnZymClass identified two acyl-ACP TEs with desired substrate activity among a ’ MeOyH G Cu
database containing 617 TE sequences. é
*» Engineered one of the TEs to improve titer over wildtype (WT) by 4.2-fold. ! = Ll

Significance
s New ML methods like EnZymClass can use existing limited datasets to accelerate
bioprospecting efforts and thus facilitate selection of appropriate enzymes for

further engineering. // CABBI
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A process overview: EnZymClass was trained to accurately identify
acyl-ACP TEs with desired activity from sequence information.
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