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» AMED (Japan Agency for Medical Research and
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In Silico Unit of AMED-BINDS

» 129 supports as of September 30, 2018

» Looking forward to receiving requests for
research support
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Key Issues

» Structural Biology
» High Performance Computing
» Big Data Science




Structural Biology: Cryo-EM

@ The Nobel Prize in Chemistry 2017
Jacques Dubochet, Joachim Frank, Richard Henderson

ILLUSTRATION: NIKLAS ELMEHED © NOBEL MEDIA AB 2017
Single-particle cryo-EM structure determination

https://www.chemistryworld.com/news/live-blog-cryo-em-wins-the-2017-chemistry-nobel-prize/300
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A. Merk et al., Breaking Cryo-EM Resolution Barriers to Facilitate Drug Discovery,
Cell 165(7), 1698-1707 (2016). http://doi.org/10.1016/j.cell.2016.05.040
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Workflow overview

in silico

3.05 mm
—>

Sample freezing Image Processing
Sample preparation and loading Automated image acquisition 3D reconstruction

Choice of microscope and Data storage and
detector handling
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High Performance Computing

» Flexible Docking
» Quantum Chemical Approach
» GPU Based Computing




Flexible Docking

» Accurate evaluation of AG requires reliable docking pose.

» In addition to flexibility of small compounds, one needs to
incorporate flexibility of larger (bio)molecules in order to Small Molecule Inhibitors
address the issues concerning PPI (e.g., antigen-antibody).
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(M. Araki et al., JCIM 56 (2016) 2445.)



Cosolvent-Based MD (CMD) for Ensemble Docking

» By mixing small organic molecules into solvent, CMD can
stimulate dynamic protein motions and induce partial
conformational changes of binding pocket residues
appropriate for the binding of diverse ligands.
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(S. Uehara & ST, JCIM 57 (2017) 742.)




Quantum Mechanical (QM) Approach

» Detailed comparisons between classical MD and QM results
concerning ligand binding energy

» Improvement or construction of MM force field
» Database of QM results (e.g., FMO database)

FMO DATABASE

(Honma Group, F
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Big Data Science: Drug-Protein Interaction
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Prediction of ligand binding modes

Combination of two types of Deep Learning methods:
GNN for compounds & CNN for proteins

(Press release: August 29, 2018)

(M. Tsubaki, K. Tomii and J. Sese, Bioinformatics (2018), in press.)




