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Elucidation of pathophysiology in neural dysfunction of Down syndrome for the
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Individuals with Down syndrome (DS) commonly show various neurological
phenotypes. Besides the specific effects of dosage-sensitive genes on chromosome 21, recent studies
have demonstrated that the gain of a chromosome exerts an adverse impact on cell physiology,
regardless of the karyotype. In this study, we investigated cellular stress responses in human
trisomy 21 and 13 neurons differentiated from patient-derived induced pluripotent stem cells.
Neurons of both trisomies showed increased vulnerability to apoptotic cell death, accompanied by
dysregulated protein homeostasis. On the other hand, we established a human isogenic cell line panel

based on DS-specific induced pluripotent stem cells, the XIST-mediated transcriptional silencing
system in trisomic chromosome 21, and genome/chromosome-editing technologies. Comparative analysis
and experimental verification using gene modification reveal dose-dependent proliferation-promoting
activity of DYRK1A on DS APCs.
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