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Abstract

Recent pharmacological studies have been developed based on finding new disease-related genes,
accompanied by the production of gene-manipulated disease model animals and high-affinity ligands
for the target proteins. However, the emergence of gene-based strategy in drug development has led
to the rapid depletion of drug target molecules.

To overcome this, we have attempted to utilize clinical big data to explore a novel and unexpected
drug—drug interaction that would lead to the treatment of human disease related to the adverse event.
The present study utilized the US FDA's Adverse Event Reporting System (FAERS) and the domestic
JMDC insurance claim statement database (JIMDC claims) to determine the unknown relationship
between disease and drug treatment. By searching for drugs that prevent adverse events from existing
drugs, it enabled drug repositioning as well as discovering new drug targets for the diseases and
symptoms that have a pathologica mechanism similar to the adverse events. In this study, the

following six adverse events and their mechanisms were explored.

[Theme 1] Hyperglycemial/diabetes caused by an antipsychotic quetiapine

[Theme 17 Dysdlipidemia caused by an atypical antipsychotic olanzapine

[Theme 2] Tendinopathy caused by fluoroquinolone antibacterial agents

[Theme 3] Peripheral neuropathy caused by the proteasome inhibitor bortezomib

[Theme 4] Orofacia dyskinesia caused by long-term use of anti-dopaminergic drugs

[Theme 4] Obsessive-compulsive disorder (OCD) induced by the dopamine receptor agonists

Through the present project, we could find at least one effective concomitant drug for each adverse
event, and all the advantageous effects were successfully confirmed in the chronological analyses of
JMDC claims data. We have also established in vivo and in vitro assays that mimicked human adverse
events using rodents and human cells, and reproduced the therapeutic effects of concomitant drugs. To
date, we have obtained two new drug targets, PI3KR1 for hyperglycemia and TRPV1 for tardive

dyskinesia, and been searching for other target molecules.

In addition, we have developed a new machine learning technique using graph convolutional neural
network to predict the affinity of a particular compound for the drug targets solely from the chemical
structure of compound. A virtual screening using the constructed model identified a new serotonin
transporter inhibitor with activity comparable to that of a marketed drug in vitro and exhibited

antidepressant effects in behavioural studies.






