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Mechanisms of brain malformations: in vitro analysis using patient-derived
neural stem cells
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We generated novel in vitro cerebral organoids from human-derived neural
stem cells (NSCs) in order to clarify the underlying pathomechanisms of brain malformation.
Comparative studies on proliferation, cellular migration, and differentiation using control-derived
NSCs and thanatophoric dysplasia (TD)-derived NSCs were conducted. Although proliferation potency
was similar in undifferentiated conditions, GFAP and phosphorylated STAT1 were si?nificantly
increased in TD as compared to control NSCs. In differentiated conditions, TD cells highly produced
GFAP-positive radial glial cells rather than Tujl- and doublecortin-positive immature neurons as
compared to control cells, under both 2D cell culture and 3D cerebral organoids. The CAGE analyses
provided altered expressions of cellular signalling-related genes and brain development-related
genes in TD cells, which might unveil the signalling mechanisms of TD-phenotypes.
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