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1. Basic and clinical researches into the inhibitory neural interactions in the human auditory cortex
[fAF5Z (Westfalian Wilhelms-University Muenster, Germany)

An auditory stimulus (vibration of air in physical terms)
is encoded into excitatory neural activities in the cochlea,
transmitted through the auditory pathway and finally fed
into the auditory cortex. In addition, ihibitory neural
networks seem to play an important role in sharpening the
frequency tuning. Here in the present talk, I would like to
show the results of recent researches investigating the

effects of auditory attention on the population-level

(2008.4.9)

frequency tuning and the potential clinical use of lateral
inhibitory interactions on tinnitus patients.

BETEAI (PRI I3 225K RED) (a2 BB Mt
PGB 28 # S AU AR 2 R TR EF IR 3 2, &
SITHIHIR OGRS » b T — 7 B EEEEREO R B F
HELTWaLEXHND, 2D IF—TiX Attention 73
BRI BT B L R OMRER Y NY—2 &
A L7 B 38 OIGHEHEICB L THERT 2,

2. Early neuronal and glial fate restriction of embryonic neural stem cells
Bernard Zalc (INSERM : 7 7 > R [E SRR 2SR FT)

3. MERMREORLEIEZEThHh>=M

(2008.4.11)
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PRIREEIIE > & S HITR UM E 2K > TR 7 U
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4 ATy ar LitnEBnET,

4. Multiple single-unit study of pain and fear in the rat with an introduction of neuroscience

in National Taiwan University

Chen-Tung Yen (Neurobiology and Cognitive Science Center, National Taiwan University)

Yen #3% (3 National Taiwan University @ Neurobiology &

(2008.4.28)

Cognitive Science Center @ Director 4o L [AIHF
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FeD7-H R H LTV EF, National Taiwan University O #7
L\ Neurocience Center (DHL Y A DFPIIZE| EiHi X,

Yen % OFHAIH) multiple single-unit recording % F V728
RAHT 2T v MRS OM L~ D7 m g

U7, BRI DB EOMMMAER L, F
7=, RIFEZHWT, fear conditioning task FRFIZISIT 2
Anterior Cingulate Cortex OFIEENZ DV TiHr o7 —
HEMLTWEEEET,
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6. Roles of temporal and frontal cortices in predicting behavioral outcome values associated with visual

stimuli

Barry J. Richmond (Section on Neural Coding and Computation, Lab Neuropsychol, NIMH, USA)

Animals, including humans, easily learn that repeatedly
encountered visual cues predict different outcomes, both good
and bad, and behavior is adjusted in accordance with the
predictions. To do this, the stimulus must be recognized,
which requires that it be remembered, and the stimulus must
become associated with the value of the predicted outcome.
Using single neuronal recording and analysis of behavior after
selective ablations, we have found that rhinal (perirhinal plus
entorhinal) cortex is critical for making associations between
visual stimuli and predicted reward contingencies in a reward
schedule task. Further, we have shown by a selective
knockdown that the dopamine D2 receptor is critical for this
learning. The lateral and orbital prefrontal regions also play
roles in predicting outcomes. We have carried out behavioral

experiments to investigate the roles of these prefrontal areas
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during reward schedules, also. We have found that ablations
of orbital frontal cortex interfere with, but do not completely
abolish, the ability of monkeys to assess the values of the
stimuli, a result consistent with single neuronal recording data
finding that neurons code for both value, and preceding and
upcoming trial outcome. Lesions of the lateral prefrontal
cortex only seem to impair complex or cross-dimensional
associations. Thus, it appears that learning association of
stimuli with outcomes requires the medial temporal structures,
and assessing values that could drive this learning appears to
require prefrontal areas. A question raised is whether
orbitofrontal cortex, with an apparent value signal, and
temporal cortex, which must be intact for this learning to

occur, interact directly.
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8. Dendritic excitability of neocortical pyramidal neurons imaged in awake rats

Jack Waters (Northwestern University)

9. Neural correlates of sensory representation

(2008.7.7)

Troy Margrie (Univeristy College of London)

10. Synaptic vesicle recycling in central nerve terminals

(2008.7.7)

Nobutoshi Charles HARATA (Iowa University)

WEEZ v b O KNG HEAAIIRIEE), Kiss & Run 72
DAREWE OB 0530, 72 S22, 2 ik
EZ WA A=V 7 &I U CRAtim Ok E

(2008.7.7)
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11. Role of Trpv1 gene in thermosensory and osmosensory transduction in vasopressin neurons

Charles W. Bourque (Centre for Research in Neuroscience

McGill University and Montreal General Hospital)

Vasopressin (VP, the antidiuretic hormone) is released
when plasma osmolality is elevated to increase renal water
reabsorption. This hormone is also released in response to
hyperthermia, to counter the impact of evaporative fluid loss
during thermoregulatory cooling. Although the responsiveness
of VP neurons to these stimuli depends in part on afferent
signals originating from neurons in the preoptic area of the
hypothalamus, recent studies in our laboratory have shown
that these cells are also intrinsically sensitive to changes in
osmolality and temperature. Both types of stimuli cause the
activation of a cation permeable conductance in these cells.
The inward current that results from this effect leads to
which  contributes to the

membrane  depolarization

enhancement of action potential discharge under these

(2008.7.8)

conditions. These responses are absent in VP neurons
obtained from Trpvl-knockout (Trpvl1-KO) mice. These
animals also show impaired VP release in response to
hypertonicity and hyperthermia in vivo, indicating that
expression of the Trpvl gene is required for normal
homeostatic VP release. Finally, the electrophysiological
responses observed in VP neurons obtained from wild type
mice are blocked by inhibitors of Trpvl, indicating that the
transduction channel comprises at least one subunit encoded
by the Trpvl gene. These studies indicate that osmosensory
transduction can be

transduction and thermosensory

performed by single neurons, and that both sensory
mechanisms depend on a channel comprising Trpvl-like

protein.
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13. The relationship between glutamatergic and dopaminergic innervation of the striatum

J Paul Bolam (MRC Anatomical Neuropharmacology,

Department of Pharmacology, University of Oxford)

The basal ganglia are a group of subcortical nuclei that are
involved in a variety of functions including motor, cognitive
and mnemonic behaviours. Central to our understanding of
basal ganglia function is the relationship between the
glutamatergic projection from the cortex to the principal
division of the basal ganglia, the striatum, and the
dopaminergic innervation of the same region, derived from
the substantia nigra pars compacta. Thus excitatory
corticostriatal afferents mainly innervate the spines of
medium-sized spiny projection neurons and the response of
the postsynaptic structure is modulated by the release of
dopamine at the neck of the spine. The molecular mechanisms
underlying the modulatory role of dopamine are numerous
and dependent on a variety of factors including the type of
dopamine receptor, but the net outcome is a facilitation or
attenuation of the excitatory transmission. In addition to the
excitatory input from the cortex, the striatum also receives a
major glutamatergic projection from the thalamus, principally
the intralaminar nuclei. Extracellular recording and
juxtacellular labelling revealed that thalamostriatal neurons in
the central lateral and parafascicular nucleus have distinct
electrophysiological and morphological properties and have
different patterns of connection in the striatum. Although

tracing studies have given some indication about the

(2008.7.14)

magnitude of the thalamostriatal projection, the discovery that
the vesicular glutamate transporters 1 and 2 are markers of
cortical and thalamic terminals, respectively, has led to the
demonstration that the number of thalamostriatal terminals is
of a similar magnitude to the number of corticostriatal
terminals. This raises the possibility that glutamatergic
thalamostriatal synapses have the same spatial relationship
with dopaminergic terminals as has been proposed for
corticostriatal synapses and are thus in a position to be equally
modulated by released dopamine. Double-immunolabelling of
rat striatum to reveal vesicular glutamate transporters 1 and 2,
as markers of corticostriatal and thalamostriatal terminals
respectively, together with tyrosine hydroxylase to label the
dopaminergic axons revealed that indeed, this is the case. Our
analysis also revealed that all similarly sized structures within
the striatum are equally likely to be apposed by a
dopaminergic axon. We conclude that the sub-cortical input to
the striatum from the thalamus underlies a rich and diverse
complexity of function on a par with that of the corticostriatal
projections, that the thalamostriatal terminals are in a position
to be equally influenced by dopaminergic axons as
corticostriatal terminals are and that the nigrostriatal
projection is organised in such a way that every striatal

structure has the potential to be influenced by dopamine.

14. How does the visual system achieve “invariant” object representation?

James J. DiCarlo (McGovern Institute for Brain Research, Dept. of Brain and Cognitive Sciences, MIT, USA)

Although object recognition is fundamental to our behavior
and seemingly effortless, it is a remarkably challenging
computational problem because the visual system must
somehow tolerate tremendous image variation produced by
different views of each object (the “invariance” problem).
To understand how the primate brain accomplishes this

remarkable feat, we must understand how sensory input is

(2008.7.14)

transformed from an initial neuronal population representation
(a photograph on the retina), to a new, remarkably powerful
form of neuronal population representation at the highest level
of the primate ventral visual stream (inferior temporal cortex,
IT). In this talk, I will review our results on the ability of the
IT population representation to support position-, scale- and

clutter-tolerant recognition. 1 will present a geometric
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perspective for thinking about how this ventral visual stream

constructs this representation (“untangling” object manifolds).

Finally, I will show our recent neurophysiologic and
psychophysical results that suggest that this untangling is
driven by the spatiotemporal statistics of unsupervised natural

visual experience. Our long term goal is to use the

15. BEEMY v H— REIEIC R § BRKOEE

understanding of this biological computation to inspire
artificial vision systems, to aid the development of visual
prosthetics, to provide guidance to molecular approaches to
repair lost brain function, and to obtain deep insight into how
the brain represents sensory information in a way that is

highly suited for cognition and action.
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16. Amygdala function in pain: CRF1 receptors and amygdalo-cortical interactions

Volker Neugebauer (University of Texas Medical Branch)

The central nucleus of the amygdala (CeA) plays an
important role in pain-related emotional responses and
anxiety-like behavior. An emerging novel concept is that the
amygdala also contributes to emotion-based cognitive deficits
associated with pain. Cognitive impairment such as the
inability to make advantageous decisions is one of the
consequences of persistent pain but the underlying neural

mechanisms are not known. The role of the prefrontal cortex

488

(2008.7.22)
in cognitive function, including decision-making and
avoidance of emotion-based risky choices, is well established.
Impaired prefrontal cortical function was recently shown in
pain patients. A major source of input to the medial prefrontal
cortex (mPFC) is the basolateral amygdala (BLA), a key
clement in the emotional-affective amygdala circuitry that
also projects to the CeA. We hypothesize that the BLA

contributes to pain-related emotional-affective behavior



(through projections to the CeA) and cognitive deficits
(through connections with the mPFC). Evidence from ongoing
studies in our laboratory suggests that pain leads to CRF1
receptor-dependent  central sensitization and synaptic
plasticity in the BLA and increases inhibitory transmission
from the BLA to mPFC neurons. Pain-related inhibition of

mPFC neurons can be reversed by deactivating the BLA with

17. £ MEEKRIZH T 520 - SEEMIREND IR

I F—E

a CRF1 receptor antagonist. Restoring normal function in the
BLA by pharmacologic deactivation with a CRF1 antagonist
improves pain-related decision-making deficits. We conclude
that the amygdala impairs mPFC function resulting in
pain-related decision-making deficits. Our data also suggest
that CRF1 receptor antagonists may be useful tools to target

affective and cognitive problems associated with pain.
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Duke University Medical Center)
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19. Functional micro-architecture of visual cortex revealed by two-photon calcium imaging in vivo
KAAMF— (Department of Neurobiology, Harvard Medical School)

Neurons in the cerebral cortex are organized into

(2008.8.13)

anatomical columns, with ensembles of cells arranged from
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the surface to the white matter. Within a column, neurons
often share functional properties, such as selectivity for
stimulus orientation; columns with distinct properties, such as
different preferred orientations, tile the cortical surface in
orderly patterns. This functional architecture was discovered
with the relatively sparse sampling of microelectrode
recordings. Optical imaging of membrane voltage or
metabolic activity elucidated the overall geometry of
functional maps, but is averaged over many cells (resolution
>100 micron). Consequently, the purity of functional domains
and the precision of the borders between them could not be

resolved. Here, we labelled thousands of neurons of the visual

cortex with a calcium-sensitive indicator in vivo. We then
imaged the activity of neuronal populations at single-cell
resolution with two-photon microscopy up to a depth of 400
micron. In rat primary visual cortex, neurons had robust
orientation selectivity but there was no discernible local
structure; neighbouring neurons often responded to different
orientations. In area 18 of cat visual cortex, functional maps
were organized at a fine scale. Neurons with opposite
preferences for stimulus direction were segregated with
extraordinary spatial precision in three dimensions, with
columnar borders one to two cells wide. These results indicate

that cortical maps can be built with single-cell precision.

20. Dynamic behavior-dependent monosynaptic interactions in rat prefrontal cortical neurons

JBEEE % 3% (Center for Mol & Beh Neuroscience (Buzsaki lab), Rutgers, The State University of New Jersey)

Most computation in the neocortical local circuits is

performed by the formation and segregation of cell assemblies.

How neurons interact each other flexibly by their synaptic
connections in not well understood. Here we investigated the
local network activity in rat prefrontal cortex (PFC) during an
odor-based working memory task. We recorded simultaneously
~ 100 units in PFC, using 64-site two-dimensional silicon
probes. Approximately 80% of PFC neurons had either
cue-stimulus and/or behavior selectivity. Cross-correlation
analysis revealed that about 0.2% cell-pairs has robust
interactions in 2~3 ms delay (i.e. monosynaptic interactions).
Importantly, the spike transmission probability between the

presynaptic and postsynaptic neurons varied as a function of

21. INEHIRED 2k & T D5 FHEE

(2008.9.3)

behavior and/or the phase of the task. Statistical analysis

revealed that these behavior-dependent changes of
monosynaptic efficacy are often independent of the firing
rates of the pair neurons. Spike transmission efficacies often
depended on the spiking history of the presynaptic neurons,
indicating that short-term synaptic plasticity (synaptic
facilitation / depression) might contribute to the dynamic
modification of functional connectivity. Furthermore,
coincident firing of two or more neurons nonlinearly
increased the efficacies of spike transmission. These results
indicate that the efficacy of monosynaptic connections in the
cortex is modified flexibly and dynamically, underlying cell

assembly formations in fine time scale.
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23. Molecular Mechanisms of Fear Memory Consolidation: Genes, Cells and Networks

Oliver Stork (Department of Genetics & Molecular Neurobiology Institute of Biology, Otto-von-Guericke-University

Magdeburg & Center of Behavioral Brain Sciences Magdeburg, Germany)

Pavlovian fear conditioning is an established learning
paradigm that allows to study neural mechanisms of memory
formation in various species and that may be employed to
emulate specific aspects of anxiety disorders. We investigated,
in mice, molecular and physiological processes in the
amygdalo-hippocampal system that are involved in the
consolidation of such fear memory. Through gene expression
analysis we identified several molecular factors (GABA
synthesizing enzymes, neuropeptides, cell adhesion molecules
and cytoskeleton-associated proteins) that appear to be in the
experience-dependent modifications of neural activity and

connectivity during this process. With the help of genetic

(2008.9.12)

models we were able to determine the contribution of these
factors to specific aspects of fear memory storage and the
related information flow in the amygdalo-hippocampal system.
Thus a key role of local GABAergic interneurons has emerged,
which by modifying information flow in amygdalo-
hippocampal circuits critically contribute to the consolidation
of specific fear memories. Molecular analysis has now led to a
more precise picture of the role of specific interneuron
subpopulations in, e.g., contextual and cued aspects of fear
memory, and to the identification of intracellular signalling
pathways that are involved in the reorganisation of such local

circuit function during fear memory formation.
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24. Biophysical insights on the neurobiology of the

‘Falling Sickness’

S.K. Sikdar (Molecular Biophysics Unit, Indian Institute of Science, India)

Falling sickness is an old term for epilepsy. Epilepsy is
characterized by highly synchronous activity of neurons. One
of our research interests is directed at understanding this
neurological disorder at the level of ion channels, single
neurons and neuronal network, primarily  using
electrophysiological approaches.

At the single neuron level, epileptic activity manifests as
‘paroxysmal depolarization shifts’ in the membrane potential
that last for seconds to minutes. Our studies on voltage gated
sodium channels that are important in action potential
initiation, indicate pseudo-periodic oscillation in the channel
properties that is dependent on the duration of membrane
depolarization. The results suggest alteration of ion channel
properties following epileptic episodes and the probable role
of these channels in the genesis of epileptic activity in turn.
This was confirmed using whole-cell and single-channel
patch-clamp recordings.

Epileptic seizures are associated with neuronal death and

this follows high levels of intracellular calcium. In

(2008.9.16)

experiments designed to understand the cellular changes in
epileptic neurons, we have observed changes in the calcium
dynamics and calcium diffusion co-efficients in the dendrites
of autaptic hippocampal neurons that were made epileptic
with kynurenate treatment. The ‘subiculum’,is at the transition
zone between the hippocampus and the entrorhinal cortex and
has been implicated in epileptiform activity. Combined
electrophysioligical and Ca imaging experiments revealed
distance dependent changes in the Ca®>* decay kinetics in the
apical dendrites of subicular pyramidal neurons that are made
epileptic.

In order to understand changes in neuronal network activity
during epileptic seizures we have conducted studies on
hippocampal neurons cultured on planar multi-electrode
arrays containing 64 electrodes. Results suggest changes in
neuronal network burst properties and neuronal network
topology analyzed using Graph Theory approaches, in

neuronal network cultures that are made epileptic.

25. FRWRAICETDES Y T4 KFENG D F TRAAN E Z OHIHIE

HILFHE (JUNREFREERE

Bx XA ZE L HDFICZEDOEBTEZETD, HDHWIE
BARE AT 570 SRR ZINZ TR 250 5
T & 5, Z OMEEEF T in vivo TOMEMES 7 A
JSEDOEEE - RSN CTH > O LB ENTE
b, ZOEM L R DPREERKIIFE SN THZRY, In
vivo Ny F 7 T U FIEE R, B EARZ D RN C Rk
DERBEL S T TAANNZZT 2HFMEGEAREID
GABA /4 2N T 7 A SE BT LT, © O
B BEROYIE AT X o TR LI IRENEALS, T D
JEROERAN 2 7= I L > TR S iz IPSC %A
T & ARIBOF I A RIC X o T S vz, #BAROY)
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WrEBR DD, ZOFEIHIINE=2—a &0 L CHE
iz B2 - HEIPED > F 72 NS, BB IPSC DZAEF
DIRIZE DD TH o7z, £z, BB TW DG
LR R A2 52 D A beta BRETIZAR L, EAMCH C
BRMEZ N L CZ oMEl R AIEML S LB FNH ST
pols, REI ST, BB, HE (%)
REDEX YT A KAFN e T T ANTIDORRRERFIC K
JoEN, £z, ENOLDOATEZ—F v kel DMl
MDY 7 2AESITHHADS T, invivo /Ny F 7T 7
EOLSBORLER EIZON TR0,
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26. Interneuron Specification in the Vertebrate Spinal Cord
Kate Lewis (77> 7 U v P K%E)

Interneurons constitute most of the neurons in the
vertebrate CNS and they function in almost all neuronal
circuits and behaviors but we still know very little about how
interneurons develop. The spinal cord is a particularly good
system for studying interneuron specification because
compared to the brain it is relatively simple. Zebrafish
embryos are also a powerful model system for studying
interneuron development as they have a relatively small
number of different interneurons, all of which can be
identified by their unique morphologies, we can observe the
development of identified neurons in live embryos and both
single genes and combinations of genes can easily be

“knocked-down”  in the same embryos.

We are interested in 3 distinct but related questions:

1. How do different classes of spinal interneurons form in
their correct numbers and positions?

2. What are the functions of specific post-mitotically
expressed transcription factors in regulating the distinct
functional characteristics of spinal interneurons (e.g.
their soma positions, morphologies, neurotransmitter
phenotypes, synaptic connections and functions in
particular behaviours)?

3. To what extent is spinal cord development conserved

between zebrafish and other vertebrates

27T.1ERI>TH5EHLLLVTYDR
F o

%\é

—

DHLTHLRWEBESBEFICHE -T2 T2, %
DB T OERES in vivo THIZHENINONDTEA D,
Z DREIZIE, gain of function study, loss of function study %
B R, ZIhbRIWEKY T LA D, T
£ 9o T GOF, LOF 1T 2 v TH, A~N—Z, KfH],
65 B Rk RERBEZBET DY, 1T COON
MmO TL 52 ENFRET, AR LT HBETH

(2008.10.9)

Recently, we have demonstrated that Pax2a, Pax2b and
Pax8 transcription factors are redundantly required to specify
the glycinergic and GABAergic fates of Circumferential
Ascending (CiA) and other Pax2/8-expressing spinal
interneurons. This function of Pax2/8 is very specific: in triple
knock-down embryos CiAs lose expression of glycinergic and
GABAergic (inhibitory) neurotransmitters, but they do not
become excitatory (glutamatergic or cholinergic) and their
morphologies and axon trajectories are unchanged (Batista
and Lewis, 2008).

We have also been analysing V2 interneuron development.
V2 cells are initially molecularly-identical. However, as they
start to become postmitotic and differentiate they subdivide
into two intermingled, molecularly-distinct populations, V2a
and V2b cells. We have shown that these cells are conserved
in zebrafish and amniotes. In zebrafish, V2a cells develop into
excitatory Circumferential Descending (CiD) interneurons
(Kimura et al., 2006) and we have now shown that V2b cells
develop into inhibitory Ventral Lateral Descending (VeLD)
interneurons (Batista et al., 2008; see also Kimura et al.,
2008). We have also shown that Notch signalling is required
for V2 cells to subdivide in this manner: in the absence of

Notch signalling all V2 cells develop into CiDs.

TR AR

(2008.10.10)

75~ 17 A%, straight knock out, Cre-mediated conditional
rescue, tTA-mediated ectopic expression, tTA-mediated
overexpression, tTS-mediated reversible knock out &Y% 5
FEOBISHEMZ FRRICT D, ~ U AERIC 2 3 <
EET LR, HRTLEZEIMRVBNLY, N TH
DRTERNE X (T SR ENo T LM EN D,
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28. Decision making as a competition mechanism between feedback loops in the cortex-basal ganglia loops

Thomas Boraud (Universite Victor Segalen-Bordeaux 2, France)

Boraud Je4E1E, T ETHL - F o WlER L 0B %
B S DT B ARR R e SIRIE VA VT, RN
B DFERESC KM IR B ORRRIC SN T, Bz
HIFTZbonE Lz, il OIST TOV =2 a3 v
Open Problems in Neuroscience of Decision Making (ZZ
D&, FERIED = DL AT LAFERMIC 2
FEWESNELLOT, BEIF—%2BENLE LI,

Humans possess the unique capacity of being able to
purposely select the behavioral actions in which they engage
their bodies on the basis of conscious estimation of costs and

benefits. This notion has already been -elaborated in

29. REESEHIDE L2 BHE BM DR

(2008.10.20)

economics, with a central supervisor comparing options at an
abstract level, and making decisions that are then executed by
slave systems (or motor effectors). In my talk, I propose to
re-evaluate this concept with the presentation of an alternative
view in which action selection relies on a direct competition
between motor effectors which in turn signal the benefits (or
expected values) of particular actions, with the "winner" then
specifying the actual body movement performed. By focusing
on the cortex-basal-ganglia loop, [ will describe
electrophysiological and fMRI studies in humans and

non-human primates to support this novel theory.

NHLERRE (RO TR R TAR5EaT)

Ty v AU FT 2= (BMI) 1Z, MOsh
TRTEEN & G0 AN OB 2 E T 2 LA 2 7
T—ATHD, T NN— IR T AR LI L X,
I 2 —FOEE EOH— YV EEVEY ICENT
ENTEDEBNRT AL ALK LT-L DL, TLA
Vemvr e AT = AbRH LN H Tz —
A THY, ZOREEMIZEIY Mo, ~ U A EERRT
L7012, v~V AOEEREZO DI, O
TITON D EFLICEIEOM#ANETHD, Zhe
FAEIS, LAy~ s AU BT 2—RAEERT D

30. EEG-based BCI for Communication and Control

(2008.10.23)

T2 DI DRI DAL T N5y o TN D LER H
Do Ll O X5 RWEHRERO 3> TV D IER
ZAIT DD DR A RRET 5 2 L IXIRNA S Th
20, MOBEHRMBEIZ OV T EE TR Z NS
Wz, EDRIITHRET XL WD, E O IERITME
MINTW e, AFBETIE, HEKROET LEHAN
Trea—<r A H T 2= ADFEIZONT, Wb D
1552 FToikdlr, MR OEE)HE)E ZHEE T 5 Hf,
IHRBERWEA VE T 2= AR O TR 5,

Theresa M. Vaughan (Wadsworth Center and Helen Hayes Rehabilitation Hospital)

Signals from the brain can provide
communication and control channels, or brain-computer
interfaces (BCls), to people with amyotrophic lateral sclerosis

(ALS), brainstem stroke, cerebral palsy, or spinal cord injury.
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(2008.11.5)

BCIs can allow people who are severely paralyzed, or even
"locked in," to use brain signals to write, communicate with
others, control their environments, access the Internet, or

operate neuroprostheses. BCI research at the Wadsworth



Center has focused on the realization of clinically useful BCI
systems by emphasizing work in three areas: (1) acquisition of
brain signals; (2) signal processing; and (3) clinical
implementation. To facilitate this work we have developed and
disseminated to more than 200 research groups a general-
purpose BCI software platform, called BCI2000. Using the
BCI2000, we have evaluated: alternative brain signals,

including elecroencephalographic (EEG) and electrocortographic

I F—E

(ECoG) signals; specific features of brain signals including
sensorimotor rhythms (SMR) and the P300 evoked potential;
and signal processing techniques, emphasizing time-space
feature extraction methods, optimization schemes, and
adaptation. Finally, we have developed the first BCI system
designed for independent home use, and successfully tested this
prototype in long-term home use by a small group of people

severely disabled by ALS.

31 NAFA A=V T D=HDH L WNE VNI B SNV DR FE

ErmER GUERY: « R¥FE -

GFP 72 EDWILE 3 BITERENNA FA A=
VINIHADY =N T TWET, L LILE, 30t
BRI BEILRD DRk A R LN Z T BT S
WRPAFE SN TWET, Zhbid, 7~ubshd ¥ v
N ERERICTE DRV BB LT, SEEDOZA
IVTTTNALTTRE T H D70 E Dk 4 2R 8A R - C

TEARRTER - B R/ A R

(2008.11.25)

WET, SETIHMETFRIFEICL D Z BT~
EOBLEN 2B SR DO X R B T AL E T
%, BHEDPIEEIT > TWBERTF RE T —/INyF
— 7N LD TN IEDWI BRI A 28 2 7208 Bk~
WA LI & g,

32. RAUVHIILERETICE T2 RBEHREGH L REMKOE

HHIES @&
—RAEBICHBEA - BE T TEH] LD

RENHBOENDZLRDD, T DBE TITHEE DS
BB RESEE TRY, REHEBNICIERSNERE
FSIEERICII ED st ShTWnd, L ZANRT
FHITRABETNICHR SRR OALE 2 152 L
BHAREGER) (v —R) ICE o TEBR L bWk
$T%T5’tﬁf%5°:@ii’ﬁ%%%ﬁ&ﬁﬁ
B L D TREET D TERL LWV ) BRITERD A B
:ZA%%®%kLTEE%%UT%tOvﬁ9EW®
— AR I A T IRICERE L CTER LI EBRET LT
Hb AN TOERBRG LAk, HRFEEDOY v r— o
BEREARRFE L TV B Z b T\ 5, R ERZ i
X, BREHAEE, BEERE, EEEG, EEhthofuE
— L E VS BB OB SR D Lo TV D,
— AR B OBIE B RATHRLBLLIA O 2 5 O FE
&@ig@ﬁ@%&ifﬁi%%#:&orm@wo

= N}

ITENFEIEDTTEER M)

(2008.12.8)

ZZ TR 2 BEDO =R VPV T —
B Lo THREFEMY » 7 —
(BRAVIRY 4 ke el

BRFGMEY » 7 — N EORE AR~ 25, 8
GREF~ DY v - — F ORI RG % — RIS T3> 72
M, 2 y ARECHEEL, BRELIEEE R, L
L, v o — ROKRILADODMET 2L 25, HEGHR
B~ r— RRRIEFEIZR > TND 2 ERH LN
polz, Yoy r— ROPEEZRHITCHIZEZA, ZD L
I IR RIERER Y v r— NI, Yy — NEEHFORER
ZPEZ L bR — AR ) EL o TNRNI EIZED D
EWRBENT, F, Ty — ROISEIERFO A D

WAL EF D RS
RWRED XS ITHEE

fEMTDN D, 5 — IR BRI & > TEERE DB
%%%xifwé LEXIFT LT — 2 &G, UED
Zenh, HREREERESET R ZT T <,
P r— F@:/FD%W%&U% SRTEIC S B E K
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ETZERHALNCR T,
F—RGEEHEEF LN ATOEREFA L TH LG
i, Puid TSRS E ] OREAINEEI L TW DT
o TOZEERGET A1-0IZ, HEHRBNICE RSN
TR OGO WMa i SEL3EEThE L 2 A,
WRERIRD & DWW & ~ET DRERE G2, T ORED
HOERITTIHELLZZICY vy — KT LR TER
2 (hit BAT) , HHEIT IR B L CERZ kLT

Wl

7= (miss 347) , FEMNDO=o—a UFEIORREIC X
ST, HFRIGEN hit AT & T miss BT THIIL T
WAHZ EERH U, MRATIIRREN RS TW
5LV RTIEHESTLKFELTHY, EOITTLBIED
ICRADNWENR DN RS- Th D, oTZDkH
= a—u AREOEWE THENK S &) ([cE L <
WhHEEZLND,

33. NAMEITE T4 Y ERDFEYE - KBRITEERME L -MAMAE & ARIRED A > EREEN

ARES (MEIE RS

ARRN T < AR D T OBRER L OBIEE, EX
TWAHEMW O Cfight LERT 2 Z &1k, BUEOAMmE
TR O b BEARETHDH, AREEKTIE, Mo
WFZEREIR A~ DN DI ICOWT,  THEfatkRE] & T
BB DA A=V 7L WVNHIF—U—RIZH»T, &

SRR IR AL )
(2008.12.12)

DK DT —Z &N T D, A VERKA AT T
DR, ZHE CTOERRITLRS TERTFOA B
e FAERFCH LT, B0 7 L—a0—2
ERELL, ARG TEMTE) LSO REUFEEK
EFRILT 5 EEZ D,

34. Developmental Regulation of PSD-95 in the Central Visual System

EHH B (McGovern Institute for Brain Research, Massachusetts Institute of

Technology, Cambridge, Massachusetts, USA)

PSD-95 is a scaffolding protein for the glutamate receptors
that regulates synaptic plasticity. Eye opening (EO) is a key
event during the development of the rodent visual pathway
that causes a rapid increase of PSD-95 at the synapse (Yoshii
et al. 2003). The increase of PSD-95 is tied to changes of
synaptic function and structure that occur during the period
bracketing EO. Previously, we showed that PSD-95 was
transported to synapses in response to BDNF application
(Yoshii and Constantine-Paton 2007). BDNF binds its
receptor, TrkB which activates PI3 kinase/Akt pathway. This
signaling cascade drives pan-dendritic delivery of PSD-95.
While considerable details about how BDNF activates
PSD-95 trafficking are known for cultured neurons, it is not
known whether this trafficking mechanism occurs in vivo.

To this end, we are studying a transgenic mouse that has

knock-in mutation in the TrkB receptor that has been
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engineered so that chemical compound 1NM-PP1 binds to this
mutation site and blocks the activation of TrkB (the TrkB
F616A moue; Chen et al. 2005). Using Elvax, a slow release
polymer, we applied INM-PP1 to the surface of visual cortex
before EO. The blockade of TrkB signaling suppressed a
redistribution of PSD-95 associated with EO. This method
will allow us to further study the role of BDNF/TrkB
signaling on structural and functional changes in intact early
postnatal animals. Furthermore, the correlation of molecular
events at synapses to a developmental milestone will set a
stage for studying neurodevelopmental disorders.
ZE 3K
1: Yoshii, Sheng and Constantine-Paton. Proc Natl Acad
Sci U S A. 2003 Feb 4;100(3):1334-9.
2: Yoshii and Constantine-Paton. Nat Neurosci. 2007 Jun;
10(6):702-11. Chen et al. Neuron. 2005 Apr 7; 46(1):13-21.



I F—E

35. BEPOEWHFADOL—F—BHFICLYET SBBERSEREDERS FHH~DIEA
RAEZE () 2 ROBERT (3% 32 0HmFBERICES HFEFTT))

SR T13E DIV ECA RS TSR 5 OBl
e, ETERSFLEAREORESEFTLHIEND
Ry T7a—7 L LCURHEICHEDNL TS, XHIZEK
P DO SWRI T LT, R F 28RN 2 R D3 v
AL =Y — & T 5 & BRI 232 07U LT Jib
I D, ZOBEFRETRLX—FBUCEE I,
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FEEE O R IR LR 2 AT D, Z ofEk eI, R
WX vy BT —v a3 URAE, BRI ORI E
BV REFET K /1 108 N/m2 LA EIZE#ET 5,
L b EESN CIEERTH D &0 ) o FIETIEEB T
IRWIER IR R IR Ch D, ORI/ EEEE
FIA U CAERS T 28RNSR 5 B E g LT,
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VF— LOREBRPIEL Y, E—FKRT Uy VB3 A
DOEWRL T M EAEAT 5 LRIFFZY V' F— L DOIEDRKR
EBAIIENRERE L oz, VY F—AE 5 LOMA

36. TRIEERETREREINATLSILO

(2008.12.22)

TER BT bnievy, ZORE, @Mk ORI FEICEE
L7V Y F— A DBNRANC MR S F7, pH 2 4.0 f15F
TV Y F—LDEOEBEMBENREL LD, VS F—A
DFED LORIITINT D, KoT, @Mkl EH
WZEL DY Y F—ANREETERVOT, SIRNRITIK
TLl7, —J7, BSA ODRBERILIEELRDHDT, &MkiT
LHRAEMEML, RO T,

RICHER) DNA ORI fF 21T - 7, IR DNA &
ExtEIEMT D57 0 —7 DNA OFEE LI=&Mhi 1% 1
WL, ZAEHER) DNA & IFIER) DNA & & oIS Hsin
L7z, 7’1 —7 DNA IJIER DNA [Z A TV XA B—
a2 L, &Mk TI3EER) DNA ICHRICENLT 5, %
D%, BEKRLTA VA L= —%BE L, 219 DNA
& FFIEHIDNA O &% PCRIEIC LV IE L7z, & DGR,
L—H—FREEN 1.5 ml/pulse LL_E 6.0 ml/pulse LT DI,
) DNA OB 8 RIREYIZ iR S 7z, S 51T DNA 53R
DFERI2 A T = X BZOWTHET LR, EiCHER
REEET CRAET XY ET — v a VLo TS
NHZ Enbhroic,

AR W /v (FRHF BSI- b = X @i o % —)

TAAPRSE R B IR AR S e iR X R
THoma2a—nrPNEAHET LI ERMbATEY, H
RGO RALBE L B2 b T D, FISHTER S
= a—a T ER RIS L CIERIEE T, e xE
BO XD BREHERIBICK L CRIGT D 2 Evh, =a—
2 U LW D RIIER PR O R SOEE D L

IR N T A— 2 TIIRBUTE W ERTHEINS,

Z 2T, TEEEARZICBOTIE, Wik, BEEoR2z
5 HTAE A B 72 5 2R T ZE /] (shape space) TERELZ 1L
TWAEEZ, ZOEBRTEBIBWDTIRNII=2—
72 ORISR 28I Z TR 5 7ol #Hkn
TNTY XL PWNTRR S AT DN aB%E Lic, AIFSE

(2009.1.9)

TIE, Yo 3 RTBIRICER L, BE & mIRHEEZ N
272 3 WoriR G A AR ARG & LAV, FEEERERAT
HOREBYF O FRBEER G =2 —a o) bildkd & -
Too WIBRD 3 WL E R D H/XT A —L %, =a—n
COIEENE G L e S BISEICE DTS, v
HE Y NERAIZAV A U THEL, TRE/RDIR
L7z, fBbnicflx O=a—arOfx OFRRIZ 5
FKNRE — B RET LTCAER, £ < OMIas il 3 )
TR D —FOMAEDOEITE L TND Z ENRB I
oo 2TOZ 0L, INFETEISHANLNTEZ 2 ke
2= DRHRIRET, 3 WILOMETEIR G MMABHIERE <
RSN TWALAERZ T HOTH D,
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37. EHEEZTHOYILICETARERNG—2—0OVEEFHNS LY = VS & U GABA {EEITE S
M (ERS 2T LRFZEER)

KIMFEEZ IR E N O DA EZF, HRE L
TRMMEE, & <ICAMEEEIZR DLV — 7RI A2 L T
W3, R=RXv=a—nrDORFEIZL>TR—=F Y
VIREFIET D LIMVEEEERLE TS Lnb b,
T DRIMIEIERE &K D Vv — T [El S IR TEB DR B2

O EE 2 EB 2B L TWAZ EIEHLNTH D,

F I RN EER I TER O FEITR OER AR L, K&
WBHEREIZ BRI B L TV D Z E RSN TS, A
BRI R AR O T, D RN R AL N
FREEN D OEHRBIR LTIV, ZOIEEN KINEE-
RIMFEEREN — T OMRED % #RBLL T0DHEBEZ L
NTWD, EOWRBERNENCIXEEME, MEEOMK T
DANRHY, —DIFRIR FREERMT L7528
TEBMEDBEME AT T, b 95— DMK & IR FERSM
Z#H9 5 GABA fEEMEOIHIEAS TH D, L,

38. BIFESWHOTEATYEEZHDOMN?
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O T AATINEEOEBFIZED X HI/EHA LT
WHDNEH L TIEERY, bivbiuk, BIEMRAE -
JHEBNRRAE 2 B L 72 = 7R o WL o0 K B EE BN B 12
MEMEIEAL, BER=2—a O ANREELFRE L
DL, EEEEEA T IEZ OESREREL, T0
%12 ganazine (GABAL, LB X —T X IT=A ) X,
CPP (NMDA V&7 ¥ —7 % I=2}F) & NBQX
(AMPA/kainate L v 7% —7 v # I=A k) OREH%
Aok LTV D AR E BRI E A L, KM B SRR
~OISEM L EERT O =2 —a RSN ED X S AL
THVBEE LTz, ZORER, WAEKNEI=2—a 0
BHCBE LEENE, A4 Fry o xABo s vy I
ERIESh IO WA J1 & GABA {EBWEOINHINE A S D
W & KB LT D 2 E DR E N,

- TATYRIBHRICE T HIRMNEEZRBBORENEZD A DX L

/N 3 (Keck Center for Integrative Neuroscience University of California, San Francisco)

XU BT a v DO (Songbird) 13X, SiEE FEH
TOHOAMERE, BHOEFEFRALRDIZATVIC
Ty FIHDHI LWLV EZXT O EFE - T D,
ZOME 7 4 — PNy ZIKAF L2 S 2T 0 Ol
PEIZIE, S 2T 0 OEB MR IR T 5 RINEE
B — R — KM B #¢ %  (basal ganglia - thalamo-
cortical circuit) B ARAIKTH D0, T O RIEE IR
BOMDNED X HICEZT Y OEBFRIET IR E
HH2, EXTHVORBEEZFIEEI L THDHD0NEH
BN S TR, AROE I =T, ZOXKE
JERZARBE O BRI L OV S 2970 RO RIEE) <
Z =T DD RGE DML R Z AR L, KR
R IIT DRFED AL 7 DN — AFER S 2T
ORI R THD I EERT, FLENLOM

498

(2009.1.27)

RDS, NHORIMIEERZE 31T 2 16 WAL BEHEAS, J5
FOANHOEFEFEEEOIIEIIGN TE 5 rIReEic o
WTbim Lo,

(%% 3Cik]

1. Kojima, S. and Doupe, A. J. (2007). Song selectivity
in the pallial-Basal Ganglia song circuit of zebra
finches raised without tutor song exposure. Journal of
Neurophysiology 98, 2099-109.

2. Kojima, S. and Doupe, A. J. (2008). Neural encoding
of auditory temporal context in a songbird basal
ganglia nucleus, and its independence of birds’ song
experience. European Journal of Neuroscience 27,

1231-44.



39. Exploring the Superior Colliculus In Vitro
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William C. Hall (Department of Neurobiology * Duke University Medical Center)

(2009.1.28)

40.G B VXD BE/NILE b IVIEBERDRE & MHARARAT
tE R CEREETIEERT)
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(2009.2.9)
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ERHBMNE ST,

REBT (SE(CFE MR

T AMPOREERL STV A MZiE, BEF N
VB, MRIBEMBEEZFE, A TF e, YTFL
(B 172 EOBEEPERIL, BRAY MR o
BHImEEZ X2 T0D, ZRHDX LRI EEEIROF
TERELBOIIEIL, T 7 A DIGEN RO v MM % 31
I 2 ETEETHLEEZONDD, LDV T T
RB U NRTERED LT E TN D 0NIRI 722
MNE,

T ARER T

TR, o) 7 A BJE PSD IZRTET 2 Z 5B 0H L
W ARIE T SAPAP, BEGAIN (JBC 1998), S-SCAM (JBC

(2009.2.20)

1998), synamon (JBC 1999), MAGUIN (JBC 1999, BBRC
2000)Z[FlE L, NMDA &0 RS EAE 2 & g
THEAERCTHLZL2HEL, RO T
AP O B SRR, ATMEIC R s v 7
TN E TR T AR T D s R L7
(JNS 2002, EINS 2002, JNS 2002, GtoC 2003), & 512, [A
E LB 2 R BOHUREERL, TOT A4 Y7
F— LD JHTE % BT BB CHRET L 72 (MCB 2003),

I T ARMERIIE D2 2R TF Y T—E

WIZ, T 7 ABERESICED L ERICER L, B
BLOE L RIRR% (EHilE R Th 5 SCRAPPER EHE %
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F R, L7= (Cell 2007), SCRAPPER |37 L > F 7 2 D A[¥A
PEFHEIN T RIM1 IZHEA L, =BT {LE1T, 7o
TT Y — L TOHRIZHEET 5, Scrapper His+ KO
T A D % BB CE R & o LB E BT 21T,
VT RNADBESOESDERH L L, VTS
A, /Mao%, PSD I L W active zone DK S ITIXEN 72
W2 EEHALMNC LTz, Fx OFFFEH S, SCRAPPER i
RIMI OF T 7 Y —MEFRIRSREN LIy F TR
DOIEEOPFFHICEETH DL NP LM E R 5T (Yao

et al., Cell 2007),

BRI

S 512, Scrapper BT KO ¥~V AZET /L LT,
BEBEBEIECLDBEBTRE~Y Y ADT 0T 4 — L
WraiT> T2, SEBMITED 1| O Th D EMRD ONTEE
TR TS CEBEBEMEECH L, REEZBRHETS
LITRRZI LT % (Proteomics 2008), 4[al, ZiL D%
A TR LTz,

42, T+ T AMEE L BREAYE : Neuroligin/Neurexin D& E| Y
FH¥4 7% (Neuroscience Institute, Stanford University Medical School)

3F T AR REMEA IS KT Neuroligin 1%, ¥
F T AR EN T T 7 AR BB E K 1
Neurexin EFEETHZ LIk, v FTRAOEMB IO
BB H G LT B B DN TV,

WA, neuroligin iR T OE RS, BHEAED
A I, 2D 95, Neuroligin-3 D 451 HH DT /LF
SV E VAT A CEBRT HAE R (neuroligin-3 R451C)
1%, Neuroligi-3 # > /7 B OREELHR ~DRFEZYS, 1E
WREEAEEL WD LB LN TV, bhvbilid
Neuroligin-3 28 8 & 7" AF§HE, 38 L OVE FHIE & 0B
ERHARHZEEBMNEL, ZOEREETDL) v A
~ U A &ANERL UIFAT 21T - 72, Neuroligin-3 R451C 28 ¥~
U AXEFICHESE L, FBREENRF TR b o,

43. ITHL—4 U RERF - FlEHOHEHEE

(2009.2.20)

BRAFINC T T AR RT LIz 25, B~
7 A TCliE GABA 1EEhE S 7 ABBEDTLER R ST,
TTEVFIBNT 2 AT S 1266 R, 2O~ U A3 H BEBE
AD, HEATHOREN RO, B\ &g, £R
~ U AT, ZEHFELEENS T SR TW RN
b7z, ZhiE, BRERE CTRITALND, FUE
R OBENSHBEEY, ZhbDRRNS,
Neuroligin-3 @ R451C #E#ii%, GABA {EE)iET T 72D
BEAZETL, ZOERPBMTHEMELZEZ LD Z
L D3R X7z (Tabuchi et al., Science 2007), At I F—
T, bivbivd Neurexin (2 B3 2 @ OHFFEIZ DOV T
BT D,

P K GBI AR A A B A JE )

Fex b ME, BExifEa s R—% v bR S
LHEMERAITE Y — 7 U A EBRICEST D,
passeriformes |ZJ& 7 % % (songbird) X, DT T 7
V(BRI VR—XR) hoERENDLIEFY—F v
AEBFE O T m e AR CTEE L, AEIChIEo>T
MEFFS 5 Z LA D, songbird 0D 7 il 1 S AR ] %
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DS FLAE O KA—FLJECRE & AR [A) e s AR B 1 0 A &
NHZEms, ZhboRBEITH RN RITE Y —7 v A
LG - BB OO PRI & AR 9 5 BRI e T
WERMT D, E0TEREN, T REFHFELY
EWRE & 727 71 —F 78 songbird & %% L LT-BISE TR
BAL2ooH 5,
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44. ZHFIEEMREEE L -FRBAD invivo 54 T4 A -0 T ~BRIROH L LREKFORER
i B CRBRCRYE - SR 7 v 7 4 THEEE v & — « AR A A= 2 THFSEER)

BRI HER - 7 v 7 7 — R MIEMEY 543k
TOEMEMBTHY, HEOEMM 2 #E - Wi 5
Frok7eie a9 %, MY U~ FOBRERIER EOF
WM R CUE, Al I OB RETTHE AN R Rk I 2 B
PRI RIC LTV D, TRETIS, BEMRsLicB
HI 282 < O FHERH L NS TWDR, Th
5 OMEANNT L THEREICY 7 V— kS D D0,

F 72 BRI invivo TED X HITHEREL TW B D &,

RAZENZ L FEINTWD, HEIZZ NS D% % fif
WL, ZHTRIETMELEREL TAEX v T AD
BRI - BEEN D invivo 4 A —T 2 7 BTV, WEHE

(2009.2.25)

faDEE - HAE DM EFIAFET DREAT = —
Z=R0, BHANIHET D 7EhA R I THA
Bl S TN D Z e B Lz, A IF—Ti3Z
S DEHTOWIERRITIN 2, FE P LS 72 Bk
WD invivo 74 7 A A= 2 7 DI ERE DEHDIE
IZHONWT, < OBBAE R TR T 5,

(2% 3Cik]

Ishii, M., et. al, Sphingosine-1-phosphate mobilizes
osteoclast precursors and regulates bone homeostasis.

Nature, vol. 458, pp. 524-528 (2009).

45, RBE/EZ—=2JI1ZBIT B9 JFILEAF FGF8 MDHsE
B R (BLERRZERT MR AR v & — NIEBFEL= v |)

T i IS SRR L S 7Rk T b D BBRER), TEREMY
W72 D L RRIIEIE D DR > TV D, KK ZE DFED
IR ARSI > T F — b & h, fERE
U Chk A REBEIR AR SN A D, ZoRF —=2712i%
SHH, WNT, BMP, FGF %5 D 53t > 7 VIR Of & 23
HETH D, WA IIEMIHBLT 2> 7 FVEFD—,
FGF8 D /3% — = JHEHEIZ DWW TIFIE 21T > T B,
FGF8 I3 £ T KM E Diite /N % — o &l 3 5 Hhe
For#iEahic, 20#%, Ia2—% 1 M~ U RAOMEH
DI D midline & /X Z — o DGR T S
SN, ENOLORAEICHEETD I LR RENTR, §F
LV A 3 = ZBITHOWTIEARB 22 888\, Fe 4 12 FGFS

46. =7 b EFERFHAICE T HRERERD S FERE

(2009.3.3)

RFOHEBEBEFEZL S hrR L — 3 280 KN
JFALITEA L, £9 midline I3\ T FGF8 R ED XL 5 72
HEBEZ FF O 2R L7z, AR & L C FGF8 1% midline D%
AN EEREROREFER T (Zic2 R Vaxl) OFHE
Hl#H3TA2RTTHIHFER LI, SHH I =2 —#% » MHE
f£72 midline DK ARERTZ L THMHNS), SHH
I% midline G FREIR 1 DO—HOFIR D H % HlAH L7,
SHH 7 /1%, FGF8 %4 L CH&JiM midline DFEAEIZBE
B 5 aeeEnEx bh b, BIEL, FGF8 MAHAKDT
== I ED L HITEE LT DT DV THF
FEEDTEY, ZHLLHDLETHRMNT S,

AR — (R AR R AL R )

e bid, FMEEROSE (=Y b)) SRicRohd
ZIEHHT (RIViAR) ZREEOET AR E LTRIAL,
KEKIZ 1T DRI OB L, 43§ L UL THBEMZ

(2009.3.4)
THZEEBELTWD, AT ORKIZIE, IMM

(Intermediate and Medial Mesopallium) & FE{EA 2 fEIk A3
VETHDE VDTN DR, ARG RS T BLO
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BridfthbivCc o irole, FAlHiX, cDNA ~A1 2717
LA & T, ZIEME I RAE L CREA L 5 Rk
GFHERE L, 72, invivox L7 faRL— 3
VEEMENIT D 2 LD, IMM & 8—9 B fEIRICE
BFEAL, FEOBIS R A ARSI R IR A HE
THZ LI Lz, &61, v 7 =T —EREER]
HAL7invivoA A=Y 72k 0, BRERFO T 1T
—H—IEEAEET S Z LT, MNTOBEGTREALL
U TIE A NBE, EETDHIEAML L., At
SS—TRETP, ThOLDOFECONTHENT D, o
(2, ZIEMSFIZfE © B FHRBL LA BN KRE Do 72 MAP2
WHEH LTI L2 R E /BT 5, JEBURAT DRER,
MAP2 IE, ZIFIHFIZEEY, MM R & 18R R i
THUNRIEBNREE > TNDZ ERNbooT-, HIEGE
VNI 2T, MAP2 23S 5B -tubulin & MAP2 & 3LI25
BN EH L TWEoIZxt L, MAP2 23fEGE L7eVy Actin
OFRBUIHEM U hotz, T OFERIE, MAP2 2FR{EE

BRAZ PV, HRIEIRE 2 ER A ISR L T D & & AR
LTHEY, B-tubulin 247 LI MIRE K OE T F 721384
BRI ST/ NH S, £ T, invivo =17 haR
L— 3 UiEE Wz RNA T2 o T, MAP2 D3 EL
Z KNP BIE LT, Z OFES, AhRsim i
ROMIAE & BRIRZSGE LT 2 MAP2 OBIRY 7RI 2
HEHURIEIZ & o THER S 7z, KIZ MAP2 FBLNIT#
IR L CHIRMAT N —= v P % To T, T 5 &I
BREEE LT, A7V 7 M 2 FA0ET B
BRI LN o723, FRIEISRAL L7203 HE
FTHIZODT A NEITH &, MAP2 FEIBNTEA T
FIHF ASERNE L 72 < 72 o Tz, Zh B OFE R, MAP2
DZNENEH T D RN T e Z %0 T Y, ZIEMFHTIZ
PE S MREEIE O YHRIZ B 59 2 EB O T OO E D ThH D
TEERLTVWD, REIF =TI, b0 THE)
HE L EHE L~ L TOMD ISR & 2O 57 A7 4
TAZOWTaggam L7V,

47. BFREZEETILOREFKICE on - HiZRERER & HaEEEOREN
R T (CERIE R RE S MR AT 250 M)

HE LIS TRE L — -2 L e L2 &
FIFERFEERNT, HEEZEREINC IS T 2 iR
BALERTEL TV D, SENEZ OB, MRS
DRI D BeE & 2 O El I Fwm & o BI%
B SDNS LIEE AR T 5, A AIRMER B 4 Al
T5E2 BE%D 1% OB TMEEROITETLE B
23N, Zoks, GEFEROERERTEEIITEMLI S O
AABHINL TV D Z & NBBREFLEMERIC XV
MENT, 2T L —Y —BMEE % H\ 72 in vivo

(2009.3.5)

imaging OFER LV, BEFEHZ 1 EMEA ToO/BEEkICK
I BRI T T AT E O TLER R SN, D
AR TUME A BRI R RR O RIE D b, F7,
AR ENCEEMERICES LT 23T o B M 5
D N7 b B AR - BR CRE AL S 41T D JRE D B
SNz, LEOZ &b, REEEROBIEERIC L0 KN
IR FZ OBERENEZ > TWD Z LA N
7=

48. # LUy AMPA R4S > /X0 &, Type Il TARP DREIE
JNEERAZ (Bl Lilly and Company, USA)

AT F v FNDELITTF ¥ FNVEFRRT D EEST
= b (principal subunit) &, & OiEM: % HlfHT 5 FHBh
$ 7 2 = | (auxiliary subunit) 2°572%, V7=
v MEinvivo TOF ¥ A OMWE ZRET D DICEHET
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HDOHIRGLT, FEML drug target TS 2 H D, At
I —"TIL AMPA %A T DI NH I VI RIROHB)
%7 2=v T D TARP (Transmembrane AMPA
receptor regulatory protein) {2 O\ T ZHAI 95, ITEFAIL



733 [, L7= Type Il TARP (%, AMPA Z & (A Mifn £ m
B, B, Ty VORI R 2, ZhvE
TIZIFAIE & T2 TARP & 237 0 B o 7o AT HIlE
T %, TARP DEHEIEIC LY, AMPA SAEKICITS S
FRAHPHIHEENGZObND T EERLTND,

Dr. Akihiko S Kato, PhD. Eli Lilly and Company, USA
Discovery of new class AMPA receptor regulatory proteins

[ Abstract]

Many ion channels comprise principal and auxiliary
subunits. Auxiliary subunits modulate trafficking and channel
properties, and are even effective drug targets. We will
describe TARPs (Transmembrane AMPA receptor Regulatory
Proteins) auxiliary subunits of AMPA-type glutamate
receptors. TARPs dramatically regulate trafficking and
pharmacology of AMPA receptors. We discovered another

family of TARPs, whose regulation is different from

I F—E

conventional TARPs, in terms of trafficking, gating kinetics
and pharmacology of AMPA receptors. This diversity of
TARP function provides AMPA receptors with distinctive
physiological features.
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