
5α-reductase inhibitor classification model development based on machine learning and deep
learning algorithms

Hyun Kil Shin(hyunkil.shin@kitox.re.kr)1, Yong Oh Lee2, Young Jun Kim2

1Korea Institute of Toxicology, 2KIST Europe

Abstract
Purpose: Steroidal 5α-reductase is a nuclear membrane-bound enzyme converting endogenous testosterone (T) to
dihydrotestosterone (DHT) in the presence of cofactor NADPH [1]. DHT provokes benign prostatic hyperplasia
and rapid prostate enlargement in later adulthood by stimulating cell growth in the tissue and modulating
reproductive endpoints [2]. Due to the significance of 5α-reductase in controlling the concentration of DHT in
cellular level in terms of reproductive toxicity, classification models for 5α-reductase inhibitors were developed
based on machine learning and deep learning algorithms to screen potential endocrine disruptors.

Methods: In this study, Quantitative Structure-Activity Relationship (QSAR) models were developed for predicting
inhibitors of 5α-reductase. In machine learning (ML) model, MACCS fingerprint[3] was used with a feature
selection algorithm to subset significant molecular features for 5 α-reductase inhibition. For deep learning model,
convolutional neural network (CNN) architecture was implemented with SMILES feature matrix [4]. Data set for
model development was collected from ChEMBL in which chemical structures and their assay values were
extracted from the literatures (https://www.ebi.ac.uk/chembl/). After data curation, 397 chemicals were secured
with sufficient quality for classification model development. 100nM of IC50 value was used as the criterion;
hence, chemicals with lower than 100nM of IC50 were labeled as an inhibitor, and others as non-inhibitor.

Results: Our internal validation results showed that the predictive accuracies were 82% (ML) and 93% (CNN),
respectively which seems pertinent predictive performance in screening 5α-reductase inhibitors as reproductive
toxicants.
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