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Analysis of neuropathological phenotypes in Down syndrome based on the new
disease concept
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Individuals with Down syndrome (DS) commonly show unique pathological
phenotypes throughout their life span. 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. 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. In addition,
misfolded protein aggregates were abnormally accumulated in trisomic neurons. Intriguingly,
treatment with sodium 4-phenylbutyrate, a chemical chaperone, successfully decreased the formation
of protein aggregates and prevented the progression of cell apoptosis in trisomic neurons. These
results suggest that aneuploidy-associated stress might be a therapeutic target for the
neurodegenerative phenotypes in DS.
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