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In general, neurogenesis occurs during embryonic and
early postnatal stages, and ceases at adult stage.
However, the dentate gyrus (DG) continues neurogene-
In the adult DG,

granule neurons are generated in the subgranular zone,

sis from embryonic to adult stages.

while during embryonic period, dentate neural
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progenitors are initially produced in the ventricular zone
(VZ), and then migrate through the suprafimbrial region
to the subpial region (SP) where a new proliferative
zone is formed to develop the presumptive dentate gyrus.
During the migration, the progenitors differentiate into
granule neurons or maintain property of neural
progenitors that further contribute to perinatal and
postnatal neurogenesis. Although the migration of the
neural precursors and relocation of the region of
neurogenesis are key processes for the formation of the
DG, the exact temporal and spatial patterns are still
unknown. To address the problem, we performed cell-
tracing analysis of the DG by in utero electroporation.
RFP-positive cells originated from the VZ migrated to
the DG.
RFP+/Tbr2+ cells were present in the SP, whereas the
RFP+/Sox2+ cells were localized in both the SP and the
hilus.

cultured hippocampal slices and found some types of cell

Immunohistochemical studies revealed that the

Moreover, we performed time-lapse imaging in

migration in the DG : pia-touching cells, presumptive
hippocampal fissure-touching and somal translocation-
like cells.

correlation between cell-type specification and modes of

We will discuss possibility that the

cell migration.
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I reported that GABAergic IPSC-LTP was induced by
high frequency electrical stimulation onto subthalamic
nucleus (STN-HFS) in the half of SNr neurons tested (9
out of 17 neurons) under control condition.
pulse ratios of 1.692 = 0.178 before STN-HFS and 1.349
+0.068 at after 120 min STN-HFS were significantly
different (p=0.012, n=14). This IPSC-LTP induced by

STN-HFS was observed in almost all neurons tested (11

The pared

out of 13 neurons) in the solution with 3 uM Sulpiride.
The normalized amplitude was 1.878 =0.229 at 120 min
after STN-HFS. This value was significantly different
from the one before STN-HFS (n=11, p=0.004). In the
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case of EPSC, STN-HFS induced the LTD-like decrease
in the amplitude at SNr neurons evoked by electrical
stimulation onto internal capsule in the solution with 20
UM bicuculline. As reported, this EPSC-LTD was
abolished by D1 receptor antagonist (5 pM SCH23390).
Normalized amplitude was 0.856 = 0.09.
from reserpinized rats, an acute model rat of Parkinson’s
diseases, STN-HFS did not induced IPSC-LTP in 10
neurons tested. At 120 min after STN-HFS, the
normalized amplitude of IPSC was 0.889=0.099. This
value was not significantly different from control
(p=0.306). Dopamine dependent IPSC-LTP and
EPSC-LTD observed at SNr GABA neurons make “direct

pathway” more effective.

In the slices

Imbalance between “direct”
and “indirect pathway” in the basal ganglia neuronal
circuit may be resorted. This synaptic plasticity might
be one reason why DBS have a beneficial effect not only

on the patients of Parkinson’s disease.
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Low-grade overexpression of nuclear FUS induces
neuronal cell death
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Amyotrophic lateral sclerosis and frontotemporal lobar
degeneration are clinically, genetically, and
pathologically overlapped neurodegenerative diseases.
Dysregulation of fused in sarcoma (FUS) has been
hypothesized to cause these two neurodegenerative
diseases in gain-of-function and/or loss-of-function
manners. However, the pathogenesis of these
neurodegenerative diseases linked to dysfunction of FUS
has been insufficiently defined. In this study, we found
that low-grade overexpression of FUS, but not knocking-
down of endogenous FUS expression, induces death in
motor neuronal NSC34 cells and primary cortical
neurons via the mitochondrial apoptotic pathway,
possibly independently of transactive response DNA-
binding protein-43. Furthermore, we found that nuclear
FUS, but not cytoplasmic FUS, is responsible for FUS-
induced neuronal cell death. These results suggest that

the gain-of-function of FUS in the nucleus contributes to
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