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Neurons in the mammalian neocortex and hippocampus are born near the ventricular surface and
then migrate toward the brain surface to form an orderly layered structure. In this process, it is
known that late-born neurons overtake early-born neurons just below the marginal zone near the
brain surface, resulting in the early-born cells being placed deeper and the late-born cells being
placed closer to the surface (inside-out pattern). This stratification process is regulated by the
Reelin molecule and its downstream factor DAB1, and defects in this pathway are known to cause
an overall inversion of the stratification structure. However, the underlying molecular mechanisms
remain elusive. In this study, we found that heterozygous yotari mice harboring a single autosomal
recessive yotari mutation of Dab1 exhibited a thinner neocortical layer 1 than wild-type mice on
postnatal day (P)7. However, a birth-dating study suggested that this reduction was not caused by
failure of neuronal migration. In utero electroporation-mediated sparse labeling revealed that the
superficial layer neurons of heterozygous yotari mice tended to elongate their apical dendrites
within layer 2 than within layer 1. In addition, the CA1 pyramidal cell layer in the caudo-dorsal
hippocampus was abnormally split in heterozygous yotari mice, and a birth-dating study revealed
that this splitting was caused mainly by migration failure of late-born pyramidal neurons. Adeno-
associated virus (AAV)-mediated sparse labeling further showed that many pyramidal cells within
the split cell had misoriented apical dendrites. These results suggest that regulation of neuronal
migration and positioning by Reelin-DAB1 signaling pathways has unique dependencies on Dab1
gene dosage in different brain regions. In addition, we are searching for molecules involved in the
blood vessel-guided migration of astrocyte progenitors, and have found promising candidate
molecules. We are currently examining the effects of inhibiting them on the intracortical distribution
of astrocytes.
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2. MRBRREEOHME (FR)

Neurons in the mammalian neocortex and hippocampus are born near the ventricular surface and then migrate
toward the brain surface to form an orderly layered structure. In this process, it is known that late-born neurons
overtake early-born neurons just below the marginal zone near the brain surface, resulting in the early-born
cells being placed deeper and the late-born cells being placed closer to the surface (inside-out pattern). This
stratification process is regulated by the Reelin molecule and its downstream factor DAB1, and defects in this
pathway are known to cause an overall inversion of the stratification structure. However, the underlying
molecular mechanisms remain elusive. In this study, we found that heterozygous yotari mice harboring a single
autosomal recessive yotari mutation of Dab1 exhibited a thinner neocortical layer 1 than wild-type mice on
postnatal day (P)7. However, a birth-dating study suggested that this reduction was not caused by failure of|
neuronal migration. In utero electroporation-mediated sparse labeling revealed that the superficial layer
neurons of heterozygous yotari mice tended to elongate their apical dendrites within layer 2 than within layer
1. In addition, the CA1 pyramidal cell layer in the caudo-dorsal hippocampus was abnormally split in
heterozygous yotari mice, and a birth-dating study revealed that this splitting was caused mainly by migration
failure of late-born pyramidal neurons. Adeno-associated virus (AAV)-mediated sparse labeling further showed
that many pyramidal cells within the split cell had misoriented apical dendrites. These results suggest that
regulation of neuronal migration and positioning by Reelin-DAB1 signaling pathways has unique dependencies
on Dab1 gene dosage in different brain regions. In addition, we are searching for molecules involved in the
blood vessel-guided migration of astrocyte progenitors, and have found promising candidate molecules. We are
currently examining the effects of inhibiting them on the intracortical distribution of astrocytes.
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