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Professor: KOMATSU, Hidehiko, PhD
1982 Completed the doctoral course in Osaka University. 1982-1988
Hirosaki University. 1985-1988 National Eye Institute, U.S.A. 1988-1995
Electrotechnical Laboratory. 1995 Professor, NIPS.
Speciality: Neurophysiology
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Associate Professor: 1TO, Minami, PhD
1989 Completed the doctoral course in Osaka University. 1989-1994 Riken
Institute. 1994-1998 Rockefeller University. 1998 Associate Professor,
NIPS.
Speciality: Neurophysiology

By F /i Ik
RIRK A SR T2 AR, () K2 S T2
BRERHE LRRRIE T, Tt BEy i@
{EHR AT E &% CEA10F4A 22
B 5,

I T

Assistant Professor: OGAWA, Tadashi, PhD
1992 Completed the master course in Osaka University. 1998 received Ph.D.
from Osaka University. 1992-1998 Communications Research Laboratory. 1998
Research Associate, NIPS.
Speciality: Control Engineering
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Assistant Professor:  GODA, Naokazu, PhD
1998 Completed the doctoral course in Kyoto University.1998-2003 ATR.
2003 Research Associate, NIPS.
Speciality: Visual Psychophysics
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Research Fellow: KOIDA, Kowa, PhD
2000 Completed the doctoral course in Tokyo Institute of Technology. 2000
Research Fellow, NIPS.
Speciality: Visual Psychophysics
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Research works

The main purpose of this division is to study the neural mechanisms
of visual perception. The human visual system is a complicated
parallel and distributed system where several neural structures play
different roles, but are still able to generate a unified and integrated
precept of the outer world. This system also has sophisticated
mechanisms that enable reconstruction of three-dimensional structures
from two-dimensional retinal images. To understand the neural
substrates of these abilities in our visual system, we are recording
neuronal activities from the primary visual cortex and extrastriate
visual areas. We are analyzing the stimulus selectivity of neurons to
determine the representation of various kinds of visual features, such
as color, motion, shape and depth. We are also studying the dynamics
of visual information processing in the cortex by analyzing the
temporal pattern of neural activities. In addition, to explore the ways
in which various visual features contribute to visual perception,

psychophysical experiments are conducted in this laboratory.
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Some neurons in the primary visual cortex (V1) of the monkey code
information of the brightness of the surface on the receptive field. The
activity of this neuron varied with the change in the luminance of the surface
as well as the change in the luminance of the surrounding region. The
activities of this neuron seem to parallel the perceived brightness of the
surface. Different colors represent different luminance of the surround while
the luminance of the surface is constant.
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Stimulus selectivity of a monkey V2 neuron to angle stimuli. Top left: angle
stimuli were made of a combination of two straight half lines directed
toward one of 12 directions. Top right: responses of a V2 neuron to the
angle stimulus set. Response amplitude is represented as the diameter of
disks. Many V2 neurons exhibited selective responses to particular angles. It
is suggested that V2 is the first step to extract information of angles
embedded within the contour of objects as shown schematically at the
bottom.
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Professor: IMOTO, Keiji, MD, PhD
Graduated from Kyoto University Faculty of Medicine. Medical Staff, National
Utano Hospital. Instructor, Lecturer, and Associate Professor, Kyoto University
Faculty of Medicine. Research Associate, Max-Planck-Institut fiir medizinische
Forschung. 1995 Professor, NIPS.
Specialty: Molecular and cellular neurophysiology
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Associate Professor: MIYATA, Mariko, MD, PhD
Graduated from Tokyo Women's Medical University Graduate School.
Research Scientist in Frontier Research System, RIKEN. Research
associate in Tokyo Women's Medical University. 2002 Associate Professor,
NIPS.

Specialty: Neurophysiology
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Assistant Professor:  YAMAGATA, Yoko, MD, PhD
Graduated from Kyoto University Graduate School of Medicine. Research
Associate, Kyoto University Faculty of Medicine. Postdoctoral Fellow, The
Rockefeller University. 1991 Research Associate, NIPS.

Specialty: Biochemistry, Neurochemistry

Assistant Professor: SATAKE, Shinichiro, PhD
Graduated from Nagoya University Graduate School of Science.
Postdoctoral Fellow of Mitsubishi Kagaku Institute of Life Science,
Research Fellow of CREST (JST). 2002 Research Associate, NIPS.
Specialty: Neurophysiology, Neurochemistry
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Assistant Professor:  INOUE, Tsuyoshi, PhD

Graduated from University of Tokyo Graduate School of Pharmaceutical
Sciences. Postdoctoral Fellow of Case Western Reserve University. 2003
Research Fellow, NIPS. 2003 Research Associate, NIPS.

Specialty: Neurophysiology
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Electrophysiology
and imaging of
brain slices

Computer-circuits
and network
simulations

Molecular
biological
characterization of
molecules
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Research works

Using molecular biological and electrophysiological methods, we
investigate the molecular and cellular mechanisms for transduction
and integration of information in the nervous system. We are
particularly interested in the in vivo roles of neurotransmitter
receptors and ion channels.

Since molecular genetic analyses have revealed that mutations of
functionally critical molecules cause neurological disorders, we also
analyze the effects of mutations on the functions of affected
molecules, neurons and neuronal circuits. Recently, we have started to
make a computational approach, incorporating computer-based
neurons into brain slice measurements, together with computational
simulation of network functions (Fig.1). The following are currently
ongoing major projects.

(1) Molecular biological analysis of voltage-gated calcium
channels and functional studies of their-associated neurological

disorders. Recently, mutations of the voltage-gated calcium

channels were found to be associated with neurological disorders
of human and mice, which include cerebellar ataxia and some
forms of seizure disorders.

We try to elucidate the relation how a single mutation can affect brain
functions, consequently to result in neurological manifestations,
mainly using brain slice preparations (Fig 2).

We are also studying the neuronal networks in the cerebellum, the
hippocampus and the cerebral cortex.

(2) Integration of sensory inputs in the thalamus. The thalamus is
located approximately in the center of the brain, and relays the
sensory informationto the cerebral cortex. Recent studies revealed
the mechanism of processing the sensory information at the
peripheral nerves and the spinal cord, little is known about the
operational mechanisms in the thalamus.

We have identified PLCB4, which is abundantly expressed in the
thalamus, as a key molecule for inflammatory pains. Currently we
analyze a model mice lacking the PLCP4 gene, and try to
understand the role of thalamic neurons in the sensory processing
system.

(3) Interaction between heterologous synapses. The synapses,
which mediate information between neurons, can be classified into
two types; excitatory and inhibitory. Although, in principle, the
direction of information in the synapse is uni-directional, recent
studies showed that synaptic transmission can be retrograde or
heterosynaptic. We found that the excitatory neurotransmitters
released from climbing fiber terminals (projecting to cerebellar
Purkinje cells from the inferior olive in the brain stem) suppress
the inhibitory synaptic transmission from basket cells to Purkinje
cells (dis-inhibition). Combination of excitatory input and
suppression of inhibitory input seems a refined mechanism to
enhance the cerebellar output. We are trying to elucidate the
molecular mechanism and physiological significance of the

interesting phenomenon.
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Figure 2. Firing pattern of the cerebellar Purkinje cells.

A normal Purkinje cells exhibits a bursting pattern of action potential
generation (left), but a Purkunje cells from an ataxic rolling mice shows
only an abortive pattern of firing (right).




ERXAERIETIR M (FARRAM)
Division of Neurobiology and
Behavioral Genetics

8 (Staff)

O ONK @
AN R 25, B AR TR+ LR
e, FRERZPR AR EAF R RHE R s
T, BRI KB BRI FE R AR
T, PR, PRI S T B A BRI S

B, AR RFTBFER T, KICKFK

SBE A M REAF e R B, FER 124210 A

MOA BRI B 2R OHT,

B AW,

Professor: YAGI, Takeshi, PhD

1984 Graduated from University of Tokyo Metropolitan Faculty of Science.
1984 Researcher of the Blood Center of Red Cross in Japan. 1988 Completed
the master course in Biology, the University of Chiba. 1991 Completed the
doctoral course in Biochemistry, the University of Tokyo. 1991 Postdoctoral
Fellow, RIKEN Institute. 1993 Research Associate, NIPS. 1997 Associate
Professor, NIPS. 2000 Professor, Institute for Molecular and Cellular Biology of
Osaka University. 2000 Adjunct Professor, NIPS.

Speciality: Molecular Biology, Developmental Biology
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Associate Professor: GOTOH, Yukiko, PhD
1987 Graduated from University of Tokyo.1992 Graduated from the PhD.
course, University of Tokyo. 1992 Postdoctoral Fellow, University of Tokyo.
1993 Research Associate, Kyoto University. 1996 Visiting Scientist, Fred
Hutchinson Cancer Research Center. 1997 Visiting Scientist, Harvard
Medical School. 1999 Associate Professor, University of Tokyo. 2002
Adjunct Associate Professor, NIPS.
Speciality: Cell Biology
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Assistant Professor:
1992 Graduated from Faculty of Pharmaceutical Sciences,

HIRABAYASHI, Takahiro, PhD
Showa
University. 1997 Completed the doctoral course in Pharmaceutical
Sciences, Showa University. 1997 Research Associate, Showa University.
2002 Research Associate, NIPS.

Speciality: Molecular Neurobiology
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Research Fellow: KANEKO, Ryosuke, PhD

1996 Graduated from Faculty of Agriculture, Osaka Prefecture University.
2001 Completed the doctoral course in Kyoto University. 2001 Research
Fellow, NIPS.

Speciality: Biology
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Research works

The research efforts of this division are focused on determining
how mammalian behavior and brain formation are regulated by
genetic information. We have developed a gene targeting
technique to produce mutant mice using murine embryonic stem
(ES) cells. This technique allows us to knock out several genes
which are thought to regulate long-term potentiation of synaptic
transmission (LTP) and/or neural network formation. The
biochemical, histological and behavioral abnormalities in the
mutant mice are being examined. Recent interest has focused on
mutant mice lacking Fyn, one of the tyrosine kinases in the brain;
these animals show impaired in their suckling behavior and spatial
learning in the milk pool. To understand the mechanism operating
between the absence of Fyn and these behavioral abnormalities,
we are seeking to identify the brain regions where the behavior is
controlled and the molecules which regulate the behavior in

conjunction with Fyn.
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Professor: NISHINO, Hitoo, MD, PhD
1966 Graduated from Wakayama Medical College. 1988 Professor, Nagoya City
University Medical School. 2000 Adjunct Professor, NIPS.
Speciality: Brain physiology
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Associate Professor: WAKAMORI, Minoru, DDS, PhD
1987 Graduated from Kyushu University, Faculty of Dentistry. 1992
Completed the doctoral course in Neurophysiology, Tohoku University,
School of Medicine. 1992 Postdoctoral fellow, University of Cincinnati
College of Medicine. 1995 Research Associate, University of Cincinnati
College of Medicine. 1995 Research Associate, NIPS. 2001 Associate
Professor, Kagoshima University. 2004 Associate Professor, Kyoto
University.

Speciality: Molecular Neurophysiology
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Research works

In advanced countries the span of human life has been extended in
these decades and the relative population of aged people has been
increased. In such societies many people are suffering from various
brain dysfunction such as ischemia, Parkinson disease, dementia,
Alzheimer disease, and so on. The main research project of this
division is "regeneration of nervous system and reconstruction of
disturbed brain function". The current aim of research is to study the
mechanisms of differentiation of neural stem cells and their

development after transplantation in the brain.




p037-038 (10Neural stem cells proliferate infinitely in serum-free
medium supplemented with EGF/FGF and they maintain self-
renewing ability over years. Thus, by culturing stem cells, we can get
a good amount of cells that would be offered for donor cells in neural
transplantation. However, once the neural stem cells were cultured
with an ordinary medium with serum, most of them differentiate to
astrocytes and only a few to neurons. We have reported that once the
mesencephalic stem cells (progenitors) were transplanted in the striata
of hemiparkinson model rat, they develop to dopaminergic (DAergic)
neurons more extensively in DA-depleted striatum than in intact
striatum. This suggests that both genetic background (memory) and
environmental cues (conditioning or learning) work together and the
final fate of differentiation would be completed. The characterization
of the environmental cues that are involved in differentiation of stem
cells is now underway using PCR-Select cDNA subtraction, in situ
hybridization, SAGE and so on.

Another research project of this division is "Functional
characterization of Ca®"-permeable channel". Recent molecular
biological analyses have revealed the existence of many cation
channels in neurons. However, permeation properties, activation
mechanisms, and physiological roles of some channels remain
unknown. To
electrophysiological properties of cloned cation channels and native

address these questions, we characterize

cation channels in brain neurons.
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Proliferation and differentiation of neural stem cells. Left, proliferation of
rat mesencephalic stem cells in serum-free medium with FGF. Rright,
differentiation in vitro with serum.
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Survival after transplantaion in the striatum: intact striatum(left) and DA-
depleted striatum (right). Mesencephalic stem cells differentiate to DAergic
neurons (tyrosine hydroxylase immunoreactive cells) more extensively in
DA-depleted striatum.
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