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Abstract

The three-dimensional (3D) structure of a protein is related to its function and is important for life science applications such
as drug discovery. However, experimentally determining three-dimensional protein structures is costly and time-consuming.
Thus, many computational methods for predicting protein 3D structures from amino acid sequences have been developed.
These days, deep learning, which utilizes an artificial neural network with huge number of the hidden layers, has been
applied to the field. Before, the improvement by deep learning in this field was not impressive because researchers just
replaced classical machine learning algorithms to deep neural network. However, these days, several specific neural
network architectures that can directly deal with 3D coordinates of atoms belong to a protein were developed. Such neural
network architectures, including 3D convolutional neural network, graph neural network, have enabled the end-to-end
learning and achieved significant improvements. Particularly, AlphaFold2 developed by DeepMind achieved almost perfect
protein structure prediction in CASP14 that was an international benchmark of protein structure prediction held in 2020 [1].
In this talk, | introduce recent progress of this field by introducing our recent researches related to protein structure
prediction [2][[3][4]. Additionally, I will discuss the practicality of AlphaFold2’s predicted structures and the limitation of
current technology.
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