
Drug discovery targeted to alternative splicing variants in congenital long-QT syndrome 

Congenital long-QT syndrome (long-QT syndrome: LQT) is an inherited arrhythmia syndrome 

characterized by delayed ventricular myocardial repolarization and an increased risk for life-

threatening ventricular arrhythmias, and sudden cardiac death. The prevalence rate ofLQT is 

estimated to be 1 in 2,500 - 5,000 people. There is no decisive medication therapy to treat LQT, and 

an implantable cardioverter defibrilator (ICD) which is considered for high risk cases of sudden death 

is quite invasive for children and has complications after implantation. Development ofnew 

therapeutic drugs to treat LQT are highly needed. 

Congenital LQT is caused by genetic mutations in ion channel-related genes, and we constructed 

5000 domestic largest inherited arrhythmia genome database in Japan and have conducted genetic 

analysis and studied the pathophysiological mechanism using patient-specific iPS cell model. As a site 

ofgenetic mutations, only about 70% ofthem exist in the exon region, and the remaining 30% are 

related to the intron region, therefore, the therapeutic strategy targeting aberrant splicing in LQT is 

considered to be ofgreat significance in high novelty and originality. 

This study aims to screen compounds which rectify aberrant splicing in LQT, and establish preclinical 

POC by confirming their therapeutic effect on disease model constructed using latent genome editing 

technologies. Regarding the modification ofsplicing, we established a unique splicing reporter assay 

system to visualize pathogenic splicing in cells and reported the therapeutic effect ofthe novel 

compound which rectifies aberant splicing on familial dysautonomia. (Yoshida et al. Proc NatlAcad Sci 

U S A 2015) In this project, we apply these unique seeds technology and develop drug 

discoverytargeting LQT splicing mutation by using disease model constructed by genome editing 

technique. We already have a patient genome library, disease-specific iPS cell model due to splicing 

abnormality, a library oforiginal small compounds which modify splicing. This study will enable us to 

perform genotype-specific treatment, i.e. "Precision Medicine" thatwill improve the prognosis ofLQT 

patients with splice site mutations when the development of small compounds that rectify aberant 

splicing is achieved. In addition, this study will be a precedent for drug discovery targeting splicing 

control, and subsequent development ofdrug discovery in awide range ofgenetic diseases will be 

expected.  

 


