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iPSC studies for understanding the pathogenesis of dopaminergic neuron death in
Parkinson® disease
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Parkinson’ s disease with PRKN mutations is characterized by the
preferential degeneration of dopaminergic neurons in the substantia nigra pars compacta. However,
ultrastructural changes of mitochondria specifically in dopaminergic neurons derived from iPSC have
rarely been analyzed. | established tyrosine hydroxylase reporter (TH-GFP) iPSC lines from a PD
patient with a PRKN mutation to perform correlative light-electron microscopy analysis and live cell

imaging in GFP-expressing dopaminergic neurons. In addition, a proximity ligation assay and
mitochondrial calcium imaging using TH-GFP iPSCs showed that ER-mitochondrial contact sites were
significantly reduced in PRKN-mutant patient dopaminergic neurons compared to the control. This
study using TH-GFP iPSC lines would contribute to further understanding of the mechanisms of
dopaminergic neuron degeneration in patients with PRKN mutations.
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Imaizumi et al., Stem Cell Reports, 2015; Matsumoto et al., Stem Cell Reports, 2016;
Fujimori et al., Stem Cell Reports, 2017; Yamaguchi et al., Stem Cell Reports, 2020
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Establishment of an in vitro model for analyzing mitochondrial ultrastructure in PRKN-mutated 2021
patient iPSC-derived dopaminergic neurons
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Ultrastructural analysis of GFP-labeled dopaminergic neurons derived from control and PRKN-mutated patient TH-GFP i1PSC
lines. (PRKN TH-GFP iPS )
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