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Impaired relaxation in induced pluripotent stem cell-derived cardiomyocytes with pathogenic 
TNNI3 mutation of pediatric restrictive cardiomyopathy 
（TNNI3変異を持つ小児拘束型心筋症患者から樹立した人工多能性幹細胞由来心筋細胞

における弛緩障害） 
論文内容の要旨 

〔目 的(Purpose)〕 

Background:Restrictive cardiomyopathy (RCM) is characterized by impaired diastolic function 
with preserved ventricular contraction. Several pathogenic variants in sarcomere genes, including 
TNNI3 are reported to cause Ca2+ hypersensitivity in cardiomyocytes (CMs) in overexpression 
models; however, the pathophysiology of induced pluripotent stem cell (iPSC)-derived CMs 
specific to a patient with RCM remains unknown.  
Aim:To elucidate the pathophysiology of RCM at the cellular level by using  iPSC-derived 
cardiomyocytes. 
 
〔方法ならびに成績(Methods/Results)〕 

Methods: We established an iPSC line from a pediatric patient with RCM and a heterozygous 
TNNI3 missense variant, c.508C>T (p.Arg170Trp; R170W). We conducted genome editing via 
CRISPR/Cas9 technology to establish an isogenic correction line harboring wild-type TNNI3 as 
well as a homozygous TNNI3-R170W. iPSCs were then differentiated to CMs to compare their 
cellular physiological, structural, and transcriptomic features.  
Results: CMs differentiated from heterozygous and homozygous TNNI3-R170W iPSC lines 
demonstrated impaired diastolic function in cell motion analyses as compared with that in CMs 
derived from isogenic-corrected iPSCs and three independent healthy iPSC lines. The intracellular 
Ca2+ oscillation and immunocytochemistry of troponin I were not significantly affected in 
RCM-CMs with either heterozygous or homozygous TNNI3-R170W. Electron microscopy 
showed that the myofibril and mitochondrial structures appeared to be unaffected. RNA 
sequencing revealed that pathways associated with cardiac muscle development and contraction, 
extracellular matrix-receptor interaction, and transforming growth factor-beta were altered in 
RCM-iPSC-derived CMs. 
 

〔総 括(Conclusion)〕 

Conclusions:Patient-specific iPSC-derived CMs could effectively represent the diastolic 
dysfunction of RCM. Myofibril structures including troponin I remained unaffected in the 
monolayer culture system, although gene expression profiles associated with cardiac muscle 
functions were altered. 
 

 




