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Introduction. The human Ether-à-go-go-Related Gene (hERG) encodes a protein that forms potassium channels critical for cardiac repolarization. Binding at IKr/hERG channels is among many important preclinical drug safety assays. It is essential to estimate hERG binding risk early due to the severity of the adverse patient outcomes (QT prolongation, arrhythmia, DtP). Several in silico approaches have been reported in the literature using traditional machine learning approaches which use an entire training set for model development. Active learning starts with a reduced training set and iteratively refines the model with incorporation of the most informative data points.
Aims. This study will evaluate the potential contribution to assay modelling that can be gained by employing the active learning machine learning paradigm.
Methods. Data for inclusion in the model was gleaned from the literature and machine learning models were programmed in Python using Pandas, ScikitLearn, and TPOT on a 12th gen i7, Z790 PC running Linux.
Results. Preliminary results were generated using a genetic algorithm approach to search for the best model and model parameterisation using the whole dataset for later comparison with the active learning approach. The GA approach produced a model that could learn relationships between physicochemical properties and binding at hERG channels resulting in an overall 5-fold cross validation accuracy of 81%. The performance on the hold-out test set included a balanced accuracy of 78% and F1 score (harmonic mean of precision and recall) of 0.79. The results from incorporation of active learning will be compared to these traditional (whole training set) modelling results. 
Discussion. The significance of development of active learning models is that they are known to require fewer data points than more traditional approaches. Given that the availability of data is a key sticking point in the development of in silico toxicity models this reveals great promise for future assay modelling studies. Globally there is a more away from animal-based toxicity assessments. The positions in silico toxicity assay models at the forefront of toxicology in the 21st century. 
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