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Abstract
In the field of pharmaceutical industry there are many researches, developments and manufacturing which have aims to find new drugs or molecules[4].
One of the first steps in the drug discovery process is to test already well
known compounds to see their effects and reactions. The question arises as
to whether this expensive and time-consuming procedure can be simplified
and enhanced by using computer simulations or estimates to perform better
filtering than classical high-throughput screening (HTS) [2].
In this paper, we investigate how we can apply image classification based
approaches like convolutional neural networks (CNNs) to predict toxicity or
activity of different unknown molecules based on their structural information
and their known components. One of the most cited and used dataset [1, 3, 6]
related to molecule toxicity prediction is the Tox21 Data Challenge Molecule
Database [5]. Since the Tox21 dataset contains the structural information of
compounds in the commonly used SMILES strings, so we needed to develop
a method to generate images and classify them based on this format. We
applied a 3D molecule visualization tool to generate 2D mapping of the 3D
model like six faces of an object then trained our CNN to classify each image
separately. The final label of the molecule is derived from an ensemble of
these six class labels.
Our experimental results show that the using of CNNs to molecule toxicity
prediction problems is a promising approach. For the ensembles of class labels
of the 6 faces, we have evaluated both majority voting and probability sum
as an aggregation function and got ROC-AUC values of 0.7733 and 0.8089
respectively.
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