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In our previous studies, neurons in area 36 (A36) and
area TE showed stimulus-selective responses that provided
mnemonic linkage between different stimuli during the
pair-association task. In this study, we examined the
spatial distribution of these neurons within A36 and TE.
We recorded neuronal responses from both areas in three
macaque monkeys (three hemispheres) and isolated 406
neurons (A36, 100; TE, 306) that showed stimulus-
selective responses (P<<0.01). After the recording session,
we histologically reconstructed the positions of the
recorded neurons and projected them to layer IV. The

projected positions were plotted on a two-dimensional

unfolded map. We found that the stimulus-selective
neurons tended to aggregate into several clusters on the
map. We observed a single cluster in A36 and two to four
clusters in TE for each map. To characterize mnemonic
role of these clusters, we defined the pair-coding index
(PCI) for each stimulus-selective neuron and quantified the
single-cell code of linkage between the paired stimuli.
The PCI values for the neurons in the A36 clusters were
significantly greater (P<<0.05) than those in the TE clusters
that showed the highest PCI values of all the TE clusters in

the individual maps.
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In primates, visual long-term memory of objects is
presumably stored in the inferior temporal (IT) cortex.
Because brain-derived neurotrophic factor (BDNF) is
involved in activity-dependent neural reorganization, we
tested the hypothesis that BDNF would be upregulated in IT
cortex during formation of visual pair-association memory.
To eliminate genetic and cognitive variations between

individual animals, we used split-brain monkeys for intra-

38
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animal comparison in PCR-based mRNA quantitation. The
monkeys learned a pair-association (PA) task using one
hemisphere and a control visual task using the other, to
balance the amount of visual input. We found that BDNF
was upregulated selectively in area 36 of IT cortex during PA
learning, but not in areas involved in earlier stages of visual
processing. In situ hybridization showed that BDNFexpressing

cells were localized in a patchlike cluster. The results suggest



that BDNF contributes to reorganization of neural circuits for

0220 (Dec, 2001)

visual long-term memory formation in the primate.

oobooooooobooooooo,0ooboooboon 30
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The primate rhinal cortex, consisting of areas 36 and
35 of the perirhinal cortex and the entorhinal cortex (area
28), plays a crucial role in perception and memory. We
investigated the expression of messenger RNAs for brain-
derived neurotrophic factor and neurotrophin-3, as well as
those for their respective tyrosine kinase receptors, TrkB
and TrkC, in the monkey rhinal cortex. Results from in
situ hybridization revealed that each of these messenger
RNAs was expressed in neurons with distinct laminar and
areal patterns of distribution. Brain-derived neurotrophic
factor messenger RNA was principally detected in layers
VIVI of area 36, and layers Il/Ill and V of the entorhinal
cortex. Some of the messenger RNA-positive cells in the

deep layers of the rhinal cortex were confirmed to exhibit a

Hashimoto T, Miyashita Y

pyramidal cell-like morphology.

Neurotrophin-3 messenger RNA expression was confined
to layers I/l of the entorhinal cortex. In contrast, trkB and
trkC messenger RNAs were expressed rather homogeneously
and abundantly throughout the rhinal cortex. The laminar
and cellular distributions of brain-derived neurotrophic factor
and neurotrophin-3 messenger RNAs indicate the predominant
expression of these neurotrophins in projection neurons.
These results suggest that brain-derived neurotrophic factor
and neurotrophin-3 regulate neuronal connectivities of forward
and backward projections from the rhinal cortex and contribute
to functional reorganization underlying the formation and

maintenance of long-term memory in primates.
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Attention and visual interference affect somatosensory processing

Lam Khanh, Kakigi Ryusuke, Mukai Tomohiro, Yamasaki Hiroshi

Bilateral median nerves were stimulated unilaterally, and
subjects were asked to count left median nerve stimulation
while visual interference (cartoon) was applied. Five compo-
nents (1M-5M) were identified in the hemisphere contralateral
to the stimulated nerve and only one component (MI) was
found in the ipsilateral hemisphere. Summarizing the results
of our previous and present studies, (1) visual interference
enhanced the 3M and 4M but reduced the MI, (2) attention
enhanced the 3M, 4M, 5M and MI. As a result, (3) visual

interference with attention enhanced the 3M and 4M more,
and showed no significant change in the 5M and MI. This
was compatible with a summation of the effects caused by
visual interference alone and attention alone. We considered
there were significant interactions of activities relating to
somatosensory, visual stimulation and cognitive function, in
both the primary (SI) and secondary somatosensory cortex
(SH) in humans. (Lam et al: Neuroscience, 104: 689-703,
2001)
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A first comparison of the multifocal visual evoked magnetic field and visual evoked potential

Wang Lihong, Kakigi Ryusuke, Kaneoke Yoshiki, Okusa Tomohiro,

Barber Colin (Medical Physics Department, Queen’s Medical Centre, Nottingham, UK)

Our objective was to determine the feasibility of recording
reliable multifocal visual evoked magnetic fields (mfVEFs), to
investigate the maximum stimulus eccentricity for which the
mfVEF responses can be obtained, and to study how this
changes with checksize (spatial frequency tuning). Using an
initial checksize of 30", we recorded pattern-onset mfVEFs
and multifocal visual evoked potentials (mfVEPS) under the

same conditions. Eccentricity changes with spatial frequency

were studied using six kinds of different checksizes. We
obtained, for the first time, reliable mfVEFs, and found they
could be elicited from more peripheral stimulus elements
than could mfVEPs. The larger the checksize, the greater
the eccentricity reached. The mfVEF can to some extent
overcome the limitation of the mVEP and record both foveal
and more peripheral responses. (Wang et al: Neuroscience

Letters, 315:13-16,2001)
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Neural activities during Wisconsin Card Sorting Test-MEG observation

Taking the advantage of high temporal resolution of
magnetoencephalogray (MEG), we dissociated the neural
activities related to shift attention processing and to the
working memory and decision making processing involved
in the Wisconsin Card Sorting Test (WCST). Significantly
larger activities to the wrong signals compared with those
to the correct signals were found at 460~640 ms after the
presentation of the feedback signals in the dorsolateral prental
cortex and the middle frontal cortex. Comparison of the
MEG recordings to the card presentations processed by the

wrong and by the correct feedbacks revealed that different

Wang Lihong, Kakigi Ryusuke, Hoshiyama Minoru

activities occurred in the period of 190~220 ms and 300~
440 ms mainly at the supramarginal gyrus, the dorsolateral
prefrontal, and the middle and inferior frontal gyrus. Our
results proved that the WCST task activates a broad frontal
area and the parieto-frontal network across time streaming.
Both shifting attention to the wrong feedback and enhanced
visual working memory to the sorting shifting condition of
the card presentation occur in the same areas at different
time points. (Wang et al: Brain Research Cognitive Brain
Research, 12: 19-31, 2001)
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We revealed the structural features of astrocytes by
means of light microscopy, confocal laser scanning microscopy
and high voltage electron microscopy, and estimated their
numerical densities in the mouse hippocampus. The high
voltage electron microscope examinations of Golgi-impregnated
astrocytes clearly disclosed their fine leaflet-like processes in
the masses occupied by individual astrocytes. The intracellular
injection of two different fluorescent tracers into two neigh-
boring astrocytes revealed that each astrocyte occupied a
discrete area with a limited overlap only at its peripheral

portion. In a quantitative analysis using an optical disector,

the numerical densities of astrocytes identified as S100-
immunoreactive cells were only slightly different in their
areal and laminar distributions. The numerical densities were
higher in the stratum lacunosum-moleculare and dentate hilus,
while they were slightly lower in the principal cell layers than
the average (24.2x 10° /mm®) in whole hippocampal regions.
As for the dorsoventral difference, the numerical densities
were significantly larger at the ventral level in the dentate
gyrus, whereas such tendency was not apparent in the
hippocampus proper. The projection area of the astrocytes

estimated from Golgi-impregnated samples was roughly in
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inverse relation to the numerical densities; the areas in the

stratum lacunosum-moleculare were somewhat smaller than

the other layers, where the numerical densities were high.
The present study indicates that astrocytes are distrib-

uted rather evenly without any prominent areal or laminar

differences and that the individual astrocytes have their own
domains; the periphery of the domain of a given astrocyte is
interdigitated intricately with the processes of adjacent astro-
cytes whereas its inner core portion is not penetrated by

them.
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(6) Sizes of vesicle pools, rates of mobilization and recycling at the larval neuromuscular

junction of a temperature-sensitive Drosophila mutant, shibire

Ricardo Delgado, Carlos Maureira, Carolina Oliva, Pedro Labarca, Yoshiaki Kidokoro*

(Centro de Estudios Cientificos, Chile, *Gunma University School of Medicine)

Two vesicle pools, exo/endo cycling and reserve pools
have been reported to be present at Drosophila neuro-
muscular junctions (Kuromi and Kidokoro, 1998). Using a
temperature-sensitive mutant, shibire® (shi®), we deter-
mined these pool sizes and vesicle mobilization rates. In
shi® due to lack of endocytosis at 32 °C synaptic currents
continuously declined during tetanic stimulation and even-
tually disappeared as the result of vesicle depletion. By
then, 83,000 quanta were released. By analyzing the time
course of decline of synaptic currents during tetanic
stimulation we identified three components, namely,

immediately releasable pool, readily releasable pool and

reserve pool. The size of immediately releasable pool was
small, about 230 quanta. The vesicle mobilization rate of
the reserve pool was measured independently using a dye,
FM1-43, and was found to be 1/7 of the readily releasable
pool at 10 Hz stimulation. Cytochalasin D inhibited mo-
bilization of vesicles from the reserve pool allowing us to
estimate the size of readily releasable pool as ~1/8 of all ves-
icles, about 10,000 vesicles. In wild-type, vesicle recycling
maintained synaptic transmission during repetitive stimulation.
The maximum recycling rate was 1000 vesicles/s, ~2 vesicles/

release site/s.
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(1) Local circuitin the cerebral cortex

T. Kaneko (Department of Physiology, Faculty of Medicine, Kyoto University)

To reveal the mechanism of information processing in
the cerebral cortex, we focused on the morphological
analysis of its intrinsic circuitry. Recently, we developed a
retrograde neuronal tracing method with Golgi-like soma-
dendritic filling. By combining this method with the intra-
cellular staining technique, local connection from layer III
pyramidal cells to corticospinal and corticothalamic projection
neurons were examined in the motor cortical slices of the
rat.

Forty layer III pyramidal neurons stained intracellularly
were of the regular spiking type, showed immunoreactivity
for glutaminase, and emitted axon collaterals arborizing local-
ly in layers II/IIl and /or V. Nine of them were reconstruct-
ed for morphological analysis; 15.2% or 3.8% of varicosities
of axon collaterals of the reconstructed neurons were apposed
to dendrites of corticospinal or corticothalamic neurons,
respectively. By con-focal laserscanning and electron micro-
scopy, some of these appositions were revealed to make

synapses. These findngs indicate that corticospinal neurons

receive information from the superficial cortical layers 4-fold
more efficiently than corticothalamic neurons.

The connections were further examined by intracellular
recording of excitatory postsynaptic potential (EPSP) that
were evoked in layer V and layer VI pyramidal neurons by
stimulation of layer II/Ill. EPSPs evoked in layer V pyramidal
neurons showed short and constant onset latencies, suggest-
ing their monosynaptic nature. In contrast, most EPSPs
evokedin layer VI pyramidal neurons had long onset latencies
and showed double-shock facilitation of onset latency, implying
that they were polysynaptic.

The results suggest that information of the superficial
cortical layers is transferred directly and efficiently to
corticospinal neurons in layer V and thereby exerts an im-
portant influence on cortical motor output. Corticothalmic
neurons are, in contrast, considered relatively independent
of or indirectly related to information processing of the

superficial cortical layers.

(2) Fast neuronal population oscillations in cortical networks in vitro

Eberhard H. Buhl (The School of Biomedical Sciences, University of Leeds, United Kingdom)

Many neurons in the CNS are endowed with oscilla-
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tory properties which allow them to discharge rhythmically



and, thus, entrain their neighbours and distant projection
targets alike. However, rhythmic population oscillations
may also arise as an emergent property of a neuronal
network which is suitably interconnected with electrical
and/or chemical synapses. It is feasible to analyse the
timing of action potentials and synaptic events in pyramidal
cells and interneurons by using the concomitantly recorded
extracellular field as a temporal reference. It thus emerges
that the discharge probability of pyramidal neurons in-
creases concomitantly with the decay of inhibitory currents
/potentials. While there is little doubt with respect to the
role of synaptic mechanisms in governing the generation of
synchronous activity, equally compelling evidence has been

accruing that, in the absence of synaptic communication,

gap junction-mediated electrical signalling is effective in gen-
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erating network oscillations. Spontaneous, ultrafast (~200
Hz) ripples can, for example, be observed in hippocampal
tissue in vitro. Moreover, transient depolarizations with
high-molarity potassium solutions can trigger fast (~100
Hz) synchronous network activity in either nominally calcium-
free solutions or the presence of GABA and glutamate
receptor antagonists. Interestingly, when leaving synaptic
transmission intact, such fast rhythms appear to be nested
(i.e. phase-locked) in a slower gamma frequency population
oscillation. These data therefore support the notion of non-
synaptic (presumably a mixture of electrical and ephaptic
effects) and synaptic mechanisms showing a complex
interplay in the generation of complex neuronal rhythms
which frequently, both in vivo and in vitro, span more than a

single EEG frequency band.

(3) Functional subdivisions of cortical neurons:

"Do interstitial cells in the white matter participate in the cortical circuit?"

Tamamaki, N. (Department of Morphological Brain Science, Graduate School of Medicine, Kyoto University)

Interstitial cells in the white matter of the neocortex is
a remnant population of early generated neurons found in
the intermediate zone of the developing neocortex of the
rat. Most of these early generated neurons were reported
as GABAergic neurons and might work as pioneer neurons
projecting subcortically. Most of those early generated
neurons were eliminated by cell death after birth. However,

some of them remained in the white matter and retained

axons and dendrites. We revealed the axon and dendritic

arbors of these interstitial cells by recombinant adenovirus
infection followed by modified-GFP exrpession. We could
divide the interstitial cells into two types and one of them
were Martinotti cells. The other type was not described so
far and regarded a new type of inter neurons of the neocortex.
The new type of the interstitial cells had an axon arborized
preferentially in the white matter. The terminals may be
targeting on edges of basal dendrites or axons in the white

matter.

(4) Anatomy, Physiology, Molecular and Circuit Properties of Neocortical Interneurons

Henry Markram, Wang Yun, Anirudh Gupta & Maria Toledo

(Department of Neurobiology, The Weizmannn Institute of Science, Israel)

Interneurons comprise a small fraction of the total
neurons of the neocortex, but are critical for normal
function. In this study we examined in detail a large
number of interneurons in the somatosensory cortex of rats

and developed methods to allow objective classification of

different types of interneurons in terms of their anatomy
and physiology.
examined: Large Basket Cells, Nest Basket Cells, Small
Basket Cells, Martinotti Cells and Bitufted Cells. We

derived a comprehensive morphology code (mCode) that was

Five major anatomical classes were
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used to examine the similarities and differences between
LBCs, NBCs and SBCs. Clear anatomical identification of
interneurons allowed examination of electrophysiological
subtypes and we found that most interneurons expressed 1-5
subtypes of electrophysiological behaviors. We further
examined the molecular expression patterns of these anato-
physiological subtypes, and found that most subtypes
expressed in 2-5 different ways. We also ventured to
estimate the extent of the diversity of interneurons. In
total, we predict that at least 15 anatomical classes of
interneurons exist in each of layers 2-6, with an average of

3 electrophysiological subtypes each and of these a further

average of 4 molecular subtypes each. This suggests that
each neocortical layer could contain around 180 different
types of interneurons. The distribution of different types of
interneurons varies from 1:1 to 1:20 with an average of around
1:5, indicating that around 675 interneurons are required in a
given layer to provide comprehensive diversity of interneurons.
The ratio of interneuron numbers across layers also varies
on average 2 fold, suggesting that a column of cortex would
need to hold around 9,000 interneurons or around 76,000
neurons. This is equivalent to about 7 cortical columns of

diameter 300 mm? or 0.63 mm? of cortical surface.

(5) Depolarizing afterpotentials involved in rhythmogenesis in cortical pyramidal cells

Youngnam Kang (Department of Physiology, Faculty of Medicine, Kyoto University,

Department of Oral Physiology, Faculty of Dentistry, Hokkaido Health Science University,)

Yo Kishi (Department of Physiology, Faculty of Medicine, Kyoto University)

Regular spiking cortical pyramidal cells often display
an early depolarizing spike afterpotentials (early DAP)
immediately following spike repolarization, and an enhance-
ment of the DAP led to a generation of fast rhythmic burst
firing (FRB). This FRB is generally thought to underlie
gamma-band EEG oscillation. On the other hand, the late
DAP is also seen following spike-AHP in regular spiking
pyramidal cells when metabotropic glutamate or muscarinic
receptors are activated. This late DAP has been suggested

to be associated with theta EEG rhythm. We have investi-

gated the ionic mechanisms underlying these early and late
DAPs. The data suggest that the enhancement of the early
DAP is mediated by an enhancement of the sensitivity of cat-
ionic channels to Ca?" through the activation of CaMKIL. On
the other hand, we conclude that in the presence of muscarine,
calcium influx through voltage-gated calcium channels triggers
IP3 induced calcium release leading to a generation of calcium-
dependent late DAP and excessive clacium influx results in a
suppression of the late DAP through inactivation of IP3-

receptors by the calcium-calmodulin complexes.

(6) Electrophysioology and morphology of rat claustral neurons

Hiroshi Shibuya and Tetsuro Yamamoto (Department of Physiology, Faculty of Medicine, Mie University)

The electrophysiological and morphological properties
of constituent neurons and fiber connections of the rat
rostral claustrum gave some suggestions about its ontoge-
netic origin and function. All recorded neurons had action
potentials with much higher maximum rates of rise than
that of fall, and spike-frequency adaptation during long

depolarizing pulses that could be classified as slow- and
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fast-adapting, similar to the regular type reported in the
neocortex. The somata of the claustral neurons resembled
those of cortical layer VIb cells characterized by diversity.
In addition, some of the dendrites of these extended toward
the superficial layers of the ventrolateral and lateral orbital
cortex (VLO/LO), and arborized profusely in the claustral
partition and the VLO/LO. Furthermore, some single neu-



rons of the claustrum were shown to send their stem axons
and collaterals to the VLO/LO, the agranular motor cortex
(AgMCx) and other cortical areas by double staining with
fluorescent dyes and intracellular staining. These findings
strongly suggest that the rostral claustrum is a part of the

layer VI of the adjacent cerebral cortex, i.e., VLO/LO, shares
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input to the VLO/LO in addition to input to the claustrum itself,
and integrates these two inputs. Considering the gelatino-
orbital projection and connections among the claustrum, VLO/
LO and AgMCx, the rostral claustrum may be an important
region that integrates the affective-motivational aspects of pain

and behavior.

(7) Synaptic connections and synchronized firing of cortical interneurons

Yasuo Kawaguchi, Satoru Kondo (National Institute for Physiological Sciences)
Yoshiyuki Kubota (Bio-Mimetic Control Research Center, RIKEN)

GABAergic interneurons in the rat frontal cortex are
divided into 2 groups according to the intrinsic firing pattern:
FS (fast-spiking) cells and non-FS cells. FS cells show abrupt
episodes of nonadapting repetitive discharges of short-duration
Non-FS

cells are further classified on the basis of neuropeptide and

spikes and are immunoreactive for parvalbumin.

calretinin content. Somatostatin cells include Martinotti cells
with ascending axonal arbors, innervating thin dendritic
branches or spines. VIP and/or calretinin cells include double
bouquet cells with descending axonal arbors innervating
dendrites. Large CCK cells have axonal arbors making mul-
tiple boutons on other cell bodies. In addition to intracortical

synaptic connections, modulatory subcortical inputs may be

also different among the GABA cell subtypes. Carbachol or
muscarine affects the activities of peptide-containing GABAergic
cells more than parvalbumin FS cells. Somatostatin or VIP
cells are depolarized with spike firing, whereas large CCK
basket cells are hyperpolarized. Continuous application of
carbachol or muscarine induces two patterns of the increases
of inhibitory postsynaptic currents in cortical cells: continuous
and periodic ones. The periodical increase induced by
carbachol or muscarine was synchronized among cortical
cells. A few nonpyramidal cells showed the slow periodical
discharges in response to carbachol. Cholinergic afferents

from the basal forebrain may affect cortical activities through

GABA cell subtypes differentially.

(8) Electrical Synapses and Networks of GABAergic Neurons in the Neocortex

Shaul Hestrin & Mario Galarreta (Stanford University, USA)

It has been suggested that GABAergic axo/dendritic and
axo/somatic interactions among inhibitory neurons are critical
in coordinating cortical activity. However, synaptic interactions
among GABAergic cells and their relation to coordinated
activity are only poorly understood. We have addressed these
issues by recording simultaneously from pairs of fast-spiking
(FS) cells, a kind of GABAergic neocortical interneurons.
The FS cells were immunoreactive to parvalbumin and had local
and horizontal axon projections making inhibitory contacts with
both pyramidal neurons as well as other inhibitory neurons.
We have found that in addition to GABAergic chemical

synapses FS cells were electrically coupled. Electrical
synapses appear to be cell-type specific. We have not found
evidence of electrical coupling among pairs of neighboring
pyramidal neurons. Moreover, we have not found electrical
synapses between FS cells and other types of neocortical
cells. When both chemical and electrical transmission were
present between two FS cells, a presynaptic spike generated
a dual component response in the postsynaptic cell. The
peak of the electrical synapse mediated response occurred
earlier than that of the GABAA-receptor mediated IPSP.

We found that the efficacy of signal transmission through
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electrical synapse is frequency-dependent. Thus, we have
directly demonstrated extensive electrical coupling among
neocortical FS cells. The high degree of connectivity could

establish a functional network of specific type of neurons

within the neocortex. Given that inhibitory neurons control
other neurons these networks could organize cortical activity

and promote synchrony.

(9) Local circuit and representation of sound

Wen-Jie Song (Dept of Electronic Engineering, Osaka University)

Hideo Kawaguchi (Advanced Research Laboratory, Hitachi Ltd.)

Sound is decomposed in the cochlea into different fre-
quency components. Each frequency component is detected
by hair cells at a specific point of the basilar membrane.
Components of lower frequencies are represented by the
basilar membrane region close to the base of the cochlea, and
components of higher frequencies are represented at regions
close to the apex. Such spatial representation of sound

frequency is often referred to as tonotopy. Tonotopy is

maintained all through the central auditory pathway up to the

cortex. In the cortex, neurons of the same characteristic
frequency tend to stay together, along a dorso-ventral axis,
forming an isofrequency stripe. Traditionally, isofrequency
stripes in the cortex have been thought to be formed due to
topographic projection from the thalamus, along the frequency
axis and along the isofrequency dimension. In our report, we
show evidence that cortical local circuits contribute signifi-

cantly to the formation of isofrequency stripes.

(10) Classification of neuron types based on the firing patterns recorded in behaving monkeys

Akichika Mikami, Keichiro Kato, Shunpei Unno (Primate Research Institute, Kyoto University)

Youngnam Kang (School of Medicine, Kyoto University, Health Sciences University of Hokkaido)

In order to develop a new approach to classify neuron
types applicable for the data taken in behaving monkeys, we
measured the amplitudes of spikes, the duration of spikes,
the inter-spike intervals and number of spikes within the
bursting activities recorded in the frontal cortex of behaving
monkeys. Following the results of the cluster analysis we
could identify fast spiking (FS), fast rhythmic bursting (FRB)
and intrinsic bursting (IB) neurons. FS neurons were
characterized by shorter and relatively constant ISI (<5ms)
and larger number of spikes (>6 spikes, often >10 spikes).

FRB neurons were characterized by shorter and relatively

constant ISI (<5ms) and smaller number of spikes (<6
spikes, usually 2 or 3 spikes) within a burst. In addition,
FRB neurons often showed 20-80 Hz fast rhythmic burst,
which is consistent with the characteristics of FRB neurons
reported previous studies. IB neurons were characterize by
longer and variable ISI (fluctuating between 4-12 ms) and
smaller number of spikes (<6 spikes, usually 2-4 spikes)
within a burst. The data suggested the possibility to use
this approach to analyses neuronal circuits related the

behavior.

(11) Velocity and Position Guided Orienting in Unrestrained Cats

Sasaki S., Yoshimura, K., Naito, K. (Dept. of Neurophysiology, Tokyo Metropolitan Institute for Neuroscience)
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Moving and stationary visual stimulus may lead to
elicit different types of orienting, because the moving visual
stimulus activates retinal neurons sequentially along the
trajectory of the moving stimulus, while the stationary
stimulus activate neurons in a restricted area on which the
the object projected on. We, thus, attempted to chara-
cterized the differences of orienting elicited by moving and
stationary stimuli. Cats were trained to stand in a small
box and to fixate at a light spot projected on a center of the
panel and were required to orient to the light spot which
jumped from the fixation point to a target or moved with

various speed in a ramp-hold manner. When a light spot
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jumped from a fixation point to a target, cats first moved
their heads slowly toward the target with concomitant
controversive eye movements due to the vestibulo-ocular
reflex, resulting in a flat gaze traces and then made rapid
head movements and saccades toward the target. Latencies
of head movements were 100-200 ms. Switching from
jumping to moving visual stimuli produced pronounced
shortening of latencies of orienting and increases of head
and gaze velocities. These results suggesting that there
are two types of orienting, i.e., position guided and velocity
guided orienting, which utilize position and velocity

information of visual stimuli, respectively.

(12) Dynamic regulation of signal transmission in the local circuit of the superior colliculus

Yasuhiko Saito & Tadashi Isa (Dept. Integrative Physiology, National Institute for Physiological Sciences)

To understand the mechanisms of generation of motor
commands in the superior colliculus (SC), we investigated
activation properties of neurons in the intermediate layer
(SGI) using whole-cell patch clamp technique in the SC
slices obtained from 17- to 22-day old rats. In the presence
of bicuculline (Bic, 10 pM), a single shock stimulation of the
optic tract (OT) often induced the long-lasting depolarization
with repetitive firings in SGI neurons. Moreover, when a
local stimulation was applied in a small rectangle piece of
slice isolated from the SGI, the SGI neurons in the rectangle

exhibited the repetitive firings, suggesting the existence of

neural elements within the SGI, which yielded bursting
properties when GABAergic inhibition was removed. To
further investigate the structure of local excitatory connec-
tions in the SGI, we performed simultaneous recordings from
a pair of SGI neurons. Application of Bic in addition to
reducing extracellular Mg?* induced synchronous spontaneous
depolarization (> 20 mV) of neurons in the SGI frequently
even when the two SGI neurons did not show the direct
synaptic connections. All these results suggest that the local

excitatory connections of the SGI neurons may be important in

generation of the bursting motor command in the SGI.

(13) Mutual inhibition in the premotor circuit controlling saccade

Yoshida, K., Iwamoto, Y., Chimoto, S. and Shimazu, H. (Department of Physiology, Institute of
Basic Medical Sciences, University of Tsukuba, and CREST of JST)

The brain stem neural circuit that generates saccadic eye
movements contains two essential classes of neurons, burst
neurons (BNs) and omnipause neurons (OPNs). Since OPNs
make direct inhibitory connections with BNs, it is believed that
the duration of the BNs discharge is controlled by a pause of

OPNs. Intracellular recordings were made from OPNs in

alert cats to elucidate postsynaptic events during saccades and
thereby determine what patterns ofafferent discharge impinge
upon OPNSs to cause their pause. The membrane potential of
OPNs showed steep hyperpolarization in association with each
saccade. The results indicate that the pause of activity in

OPNs is initiated by an abrupt inhibition and maintained till
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the end of the saccade by afferents encoding eye velocity
signals. We suggest that the eye velocity-related afferents
originate from BNs and that powerful mutual inhibitory

interactions between BNs and OPNs generate their comple-

mentary discharge patterns.

(14) Synchronous oscillatory activity of local field potentials and neurons

in Ml and SMA during bimanual movements of monkeys

Takashi Kawashima (Dept. Neurophysiol. Inst. of Equilibrium Res., Gifu Univ. Sch. of Med &

Dept physiol. and Biophys. and Regional Primate Res. Ctr., Univ. of Washington)

Thomas A. Knight, Eberhard E. Fetz (Dept physiol. and Biophys. and Regional Primate Res. Ctr.,

Simultaneous local field potential (LFP) were recorded
in the right and left primary cortex (M1) and supplementary
motor cortex (SMA) and parietal cortex (Area7) of two
macaca nemestrina performing visually guided bimanual
tracking task. All LFPs showed oscillation at 20-40Hz that
could become bilaterally synchronous during the bimanual
movements. Averaged cross-correlation coefficient (ACCC)
between the recording sites were compared in three behav-
ioral states: 1) pre-movement periods, 2) during the bimanual
tracking periods and 3)reward periods. Regarding the hemi

lateral connection, the values of ACCC were arranged in order

Univ. of Washington)

SMA-Area7 > SMA-MI > MI-Area7 in both hemispheres in
any of these behavioral periods. Regarding the bilateral
connection, no significant changes of ACCC were observed
in SMA and MI between pre-movement and the bimanual
tracking periods. In the reward period the coefficient values
were highest in any recording sites. In addition to the ordinary
averaging method, time course analysis of cross correlation of
LFPs were also executed. Bilateral oscillatory synchronous
activities of LFPs were observed in M1 and SMA in accor-

dance with a rapid initiation or cessation of bimanual move-

ments.

(15) A new bipedally walking monkey model for the study of human bipedal locomotion

Shigemi Mori, Futoshi Mori, Katsumi Nakajima, Atsumichi Tachibana, Masahiro Mori,

and Chijiko Takasu (Department of Biological Control System, National Institute for Physiological Sciences)

To advance understanding of the CNS mechanisms in
the human which control and integrate posture and bipedal
locomotion, it is desirable to establish a non-human primate
model. With such a model, it is possible to apply the state-
of-the-art techniques of modern neuroscience to the problem
of developing testable hypotheses on relevant CNS control
mechanisms. By use of long-term operant conditioning, we
have recently trained the normally quadrupedal young Japa-
nese monkey (M. fuscata; estimated age; 3 to 4 years old) to
stand upright and walk bipedally on a moving treadmill belt.
After 3 to 4 months of regular locomotor training, they

acquired a novel strategy of walking bipedally. ~With
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continuation of the locomotor learning together with
monkey's physical growth over time, the monkeys refined
gradually their walking patterns with less fluctuation of
body axis. We have already shown that the kinematic
features of our model's bipedal treadmill walking resemble
those used in human locomotion. We have also found that
bipedally walking monkeys can clear the obstacles attached
on the moving treadmill belt with the larger flexion of hip
and ankle joints than that observed during treadmill
locomotion without an obstacle. When the monkey failed
to clear the obstacle and stumbled, it adopted a defensive

posture with rapid extension of the forelimbs forward and



downward with lowering of the center of body mass to the
treadmill surface. Our result indicates that "integrated"
interactions of multiple body segments such as head, body,
forelimbs and hindlimbs are necessary for preventing
"stumbling" from "falling". All these results suggest that the
monkey walking bipedally on a moving treadmill belt acquired
a hip-knee strategy of recruiting and integrating both anticipa-

tory and reactive neural mechanisms in the CNS to accomo-
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date its posture and locomotion to the external perturbations.
Our new model monkey seems to employ CNS mechanisms
similar to those in human subjects. With the use of non-
invasive method such as positron emission tomography (PET),
we are now exploring the potential CNS mechanisms and
operating principles for the elaboration of monkey's bipedal

locomotion with an upright posture.

(16) Selective expression of Ca2+-permeable ampa receptors in horizontal cells

in the superficial layer of rat superior colliculus

Toshiaki Endo, Tadashi Isa (Department of Integrative Physiology,

Rectification property and Ca?*-permeability of AMPA-
type glutamate receptors were investigated in six morpho-
logically identified subclasses of neurons in the superficial
layer of the superior colliculus (sSC) by whole-cell patch
clamp recording technique in slice preparations obtained
from rats (PND17-23). Both outwardly rectifying and
inwardly rectifying current responses were observed to
pressure application of kainate (KA). Theses currents were
completely abolished by 100 mM GYKI 52466, indicating that
the KA-induced currents were mediated by AMPA-type

glutamate receptors. The inwardly rectifying KA responses

National Institute for Physiological Sciences)

were suppressed by 1 mM spermine. The degree of inward
rectification was inversely correlated with the reversal
potential of KA responses in the isotonic Na+-free, high Ca?*
solution, indicating Ca?"-permeability was higher in inwardly
rectifying AMPA receptors. The inwardly rectifying and
Ca?*-permeable AMPA receptors were observed in a large
proportion of horizontal cells with extensive dendritic
arborization in the tangential direction. These results
suggest that Ca®*-permeable AMPA receptors have specific
role in regulation of lateral interaction in the visual field

map in the sSC.

(17) Burst firing in layer Il pyramidal neurons of cat sensorimotor cortex

Yoshihiro Nishimura, Hiroshi Shibuya, Toshihiro Asahara and Tetsuro Yamamoto (Department

The ionic mechanisms underlying burst firing in layer
III neurons from cat sensorimotor cortex were examined by
intracellular recording in a brain slice. Regular spiking was
observed in 77.4 % of 137 neurons in response to constant
intracellular current pulses. The rest of the neurons showed
burst firing. An initial burst followed by regular-spike firing
was observed in 71.0 % of 31 bursting neurons. The rest of
the bursting neurons (N= 9) showed repetitive bursting.

In the bursting neurons, spikes were triggered from the

of Physiology, Faculty of Medicine, Mie University)

afterdepolarization (ADP) of the 1st spike of burst. The ADP
was enhanced by a blockade Ca?" channel. This enhanced
ADP by Ca?* channel blockade was apparent after blockade of
the afterhyperpolarization by apamin or intracellular Ca**
chelation by EGTA. These agents switched the regular
spiking pattern into a bursting one, but could not change a
burst firing into a regular spiking. Four neurons responding
with a single initial burst in control solution responded with

repetitive bursting after application of these agents. The
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ADP was blocked and the burst firing changed to regular
spiking by tetrodotoxin (TTX) or intracellularly applied
QX314. We concluded that a TTX- and QX314- sensitive

Na+ current underlies the ADP and contributes to the

burst firing of layer III neurons from the cat cortex.

(18) Interaction of horizontal and vertical inputs to pyramidal cells in the superficial layers

of the cat visual cortex

Hiromichi Sato (School of Health and sport Sciences, Osaka University)

Yumiko Yoshimura (Department of Neuroscience, Osaka Bioscience Institute & Department of Visual Neuroscience,

Research Institute of Environmental Medicine, Nagoya University)

Kazuyuki Imamur and Yasuyoshi Watanabe (Department of Neuroscience, Osaka Bioscience Institute)

The purpose of this study is to elucidate the integrative
input mechanisms of pyramidal cells receiving horizontally
projecting axon collaterals (horizontal projection) and vertical
input from layer IV. We performed whole-cell recordings
from pyramidal cells in layer II/III and focally activated other
single pyramidal cells monosynaptically connected via long-
distance horizontal (LH) projections (the distance between
pre- and post-synaptic cells was 350-1200u m) in slice prepa-
rations of the kitten primary visual cortex. In addition,
presynaptic single fibers in layer IV (vertical input) and/or
short-distance horizontal (SH) inputs from neighboring
single pyramidal cells (distance within 100y m) in layer

II/IlI were activated. Unitary excitatory postsynaptic

potentials (EPSPs) evoked by the activation of LH and SH
connections had smaller amplitude and larger coefficient of
variation than those evoked by stimulating the vertical input.
Paired-pulse stimulation of the LH and SH inputs caused the
depression of the second EPSP, whereas that of vertical
inputs caused either facilitation or depression of the second
EPSP. The EPSPs evoked by simultaneous activation of LH
and vertical inputs summated linearly at the resting membrane
potential. However, the EPSPs evoked by stimulation of the
two inputs were nonlinearly (supralinearly) summated when
the postsynaptic membrane was depolarized to a certain level.
Similar EPSP interaction was observed in response to simulta-

neous activation of the LH and SH inputs.

(19) Spatiotemporal interaction of response to multiwhisker stimulation in the barrel cortex neurons of rats

Satoshi Shimegi, Takafumi Akasaki, Hiromichi Sato (School of Health and sport Sciences, Osaka University)

To understand the physiological properties and anatomical
organization of the spatiotemporal interaction of the responses
to multiwhisker stimulation in neurons of the rat barrel cortex,
single-unit recordings of 114 neurons were performed across
all layers (layer II/Ill, n = 39 ; IV, n = 33 ; V/VI, n = 42) of the
barrel cortex of anesthetized rats. Two neighboring principal
and adjacent whiskers (PW and AW, respectively) in the same
row were deflected rostrally or caudally at varying interstimulus
intervals (ISIs). In 37 % of the cells tested, multiwhisker
stimulation exhibited response facilitation; the response to the

combined stimulus was larger than the sum of the responses
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to stimulation of the individual whiskers. Among them, 75 %
and 60 % were selective for the combination of the PW with a
particular AW and for a particular direction of whisker deflec-
tion, respectively. Most cases of facilitation were observed
at short ISIs (<4 msec). Multiwhisker stimulation at longer
ISIs (>8 msec) caused a suppression of the response to the
second whisker stimulation. Facilitation was evoked predomi-
nantly in layer II/III cells (69 %) and most of them were located
close to the border between two columns, where strong
excitatory inputs from the adjacent column were expected.

Our results suggest that the spatiotemporal patterns of



multiwhisker stimulation, such as whisker combination,
direction of deflection and timing, are expressed as different

pattern and magnitudes of response interaction, which
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depends on the location of the recorded cell including
proximity of cells to home and adjacent barrel columns and

lamination.

(20) Functional Development of the Recurrent Inhibitory Network of the Mauthner Cell in Zebrafish larvae

Masaharu Takahashi (Lab. of BrainScience, Div. of Biophysical Engineering, Grad. Sch.

of Engineering Science, Osaka Univ.,, JSPS Research Fellow)

Madoka Narushima, Yoshinnobu Murayama (Lab. of BrainScience, Div. of Biophysical Engineering,

Grad. Sch. of Engineering Science, Osaka Univ.)

Yoichi Oda (Lab. of BrainScience, Div. of Biophysical Engineering, Grad. Sch. of Engineering Science,

Output of neuronal activity is restrained by the local
network. The Mauthner (M-) Cell, a large reticulospinal
neuron in the hindbrain, generates a single action potential
that initiates the fast escape behavior of teleost fish from a
sudden aversive stimulus. Activation of the single action
potential of the M-cell in the adult goldfish is controlled, at
least in part, by recurrent inhibition of the M-cell mediated
through glycinergic interneurons. In the present study, we
examined when the feedback circuit is established, with using
confocal Ca imaging of the M-cell in the intact zebrafish larvae.
The M-cells were retrogradly labeled with a fluorescent
calcium indicator, Calcium Green Dextran, injected at the

spinal cord of zebrafish 4-16 days post fertilization (dpf).

Osaka Univ., and PRESTO 21)

Stimulation of the spinal cord induced increase in fluorescence
intensity in all-or-none manner, indicating antidromic (AD)
activation of the M-cell. The intensity of the Ca response was
reduced (88.6% 3.3%, n=19) when the second AD spike was
evoked at 5ms after the first spike during the period of
recurrent inhibition. Applying a glycine antagonist, strychnine,
blocked the reduction of Ca response. Thus, the reduction of
Ca response observed in zebrafish 4-16dpf indicates the shunt
of AD spike produced by the inhibitory conductance of the M-
cell recurrent network. These results suggest that recurrent
inhibition of the M-cell becomes functional in zebrafish larvae
before 4dpf.

(21) Fluorescence imaging of the protein kinase C translocation

in the hippocampal neurons

H. Tsubokawa and S. Takagi (National Institute for Physiological Sciences)

In neurons of the CNS, little is known about spatial and
temporal profiles of the PKC activation in relation to neuronal
activities. In this study, we tried to detect translocation of the
PKC, which is followed by binding to the substrates. A com-
bination of intracellular recording and fluorescence imaging
was applied to CAl pyramidal neurons of mouse hippocampal
slices. Cells were loaded with 50 g M fim-1, PKC-binding

dye, through a patch-pipette. Bath application of 100 nM
phorbol 12-myristate 13-acetate, an activator of the PKC,

reversibly changed the spatial pattern of the fim-1 fluorescence.
The fim-1 fluorescence transiently decreased, then a bright
area appeared around the cell membrane regions within 15
min. During this period, the amplitude of EPSCs induced by
stimulation of Shaffer collateral / commissural fibers increased,
and the paired pulse facilitation of the EPSCs was reduced.
Train of action potentials induced similar transient decreases
in the fim-1 fluorescence with increases in [Ca’*]. In the

presence of PKC inhibitors, pharmacological or electrical
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stimulation did not induce significant changes in the spatial
patterns of the fim-1 fluorescence without affecting changes

in [Ca’*]. These results suggest that optical imaging of

fim-1 fluorescence is useful for detecting activation of the

PKC in specified neurons in the brain slice preparation.

(22) Calciumu-sensitive cation current accompanying activation of

nicotinic acetylcholine receptors in rat mesopontine dopamine neurons

Tetsuji Yamashita, Tadashi Isa (Department of Integrative Physiology,

The mesopontine dopamine neurons receive cholinergic
inputs from the pedunculopontoine nucleus as a main excitatory
input. We analyzed the current responses of dopamine neurons
to the puff application of acetylcholine (ACh;1mM) using whole
cell patch clamp recording in the midbrain slices obtained from
rats (PND 12-17) and clarified three points as follows; 1. The
puff application of ACh induced fast inward current which was
suppressed by mecamylamine, suggesting that the current was
mediated by nicotinic ACh receptors (nAChRS). 2. The ACh-
induced current was partially suppressed by fulfenamic acid
(FFA; 200 mM), an antagonist of Ca®*-activated nonselective
cation channels (CAN channels). However, FFA did not sup-

press the ACh-induced current in the Ca?"-free extracellular
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National Institute for Physiological Sciences)

solution. These results suggested that we could exclude the
possibility FFA suppressed the nAChR-mediated current itself,
but instead FFA suppressed the Ca?"-dependent current
secondarily activated by the nAChR-mediated current. 3.
Suppression of the ACh-induced current by FFA could be
observed under the presence of thapsigargin (1ImM), suggesting
that the Ca* influx through the nAChRs could directly activate
the FFA-sensitive current, presumably mediated by CAN
channels. We have concluded that the ACh-induced current
in the dopamine neurons contains FFA-sensitive Ca?" depen-
dent current that is subsequently activated by the Ca®* influx
through the nAChRs.
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(5) Aborted cytokinesis and the formation of syncytial spermatids in mice

Some spermatocytes of mice fail to divide by cytokinesis.
They develop sparse and dispersed midzone spindles which
however, undergo normal compaction but localize asymmet-
rically towards one side of the cell cortex. Actin myosin
fibers associate with the midzone spindles and midbodies in
the normal cytokinetic cells as well as those cells which fail
to develop cytokinetic furrow. Anticentrin antibody labels

the putative centrioles while anti-g-tubulin labels the minus-
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ends of the midzone spindles in the normal and abortive
cytokinetic cells. These observations implicate that syncytial
bi- and tetranuclear spermatids form during mouse spermat-
ogenesis without major cytological anomaly. Such spermatids
displayed apparently normal nuclear morphology, chromatin
condensation, manchette microtubules, axoneme and acrosome
development during the early stages of spermiogenesis. Some

syncytial spermatids degenerate during the late stages.
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(11) Molecular interaction leading to sperm-oocyte fusion: Role of acrin3 (MC101)

and an equatorin (MN9).

Saxena DK, Oh-oka T and Toshimori K (Department Of Anatomy, Miyazaki Medical College)

The major events of sperm-oocyte fusion are mediated
by multiple ligand-receptor interactions. We examined the
role of two sperm molecules, acrin 3 (MC101) and an
equatorin (MN9) in the processes of gamete fusion using
pertinent monoclonal antibodies mMC101 and mMN?9. Both
antibodies did not affect sperm motility or sperm-zona
binding but affected fertilization in vitro. mMC101 inhibited
and also delayed fertilization of the zona-intact oocytes, but
did not affect the dispersal of acrosomal content during
zona induced acrosome reaction. In contrast, fertilization of
the zona free oocytes was inhibited significantly when

sperm completed acrosome reaction in the presence of

mMC101 inseminated the zona-free oocyte. These findings
indicate that acrin 3 may be involved in the zona
penetration and might play some role in modifying the
sperm plasma membrane during acrosome reaction for the
development of fusibility (Saxena et al., 2000). Another
antibody mMN9 also inhibited fertilization of both the
zona-intact and zona-free oocytes. Further the percentage
of oocytes with presence of many supernumerary sperm in
perivitelline space was higher in the presence of mMN9.
These findings suggest involvement of equatorin in the

sperm-oocyte fusion (Toshimori et al., 1998).
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SEIRIKEN (NIPS) International Symposium
"Mechanisms of Cell Signaling in Early Development”

November 6-8, 2000; Okazaki Conference Center, Japan

November 6 (Monday)
Welcome greeting Sasaki S (Director general, NIPS)

1) Miyazaki S (NIPS & Tokyo Women’s Medical Univ) Opening remarks and “Cell signaling in early development”

2) Morisawa M (Univ of Tokyo) Cell signalings for sperm activation and chemotaxis in the ascidians, Ciona

intestinalis and C. savignyi.

3) Okabe M (Osaka Univ) Sperm/egg fusion and surface proteins in mouse

4) Ogura A (Natl Inst of Infectious Diseases) Construction of diploid zygotes by micromanipulation using male germ cells

5) Kuroda H (Toyama Univ) Fertilization signals in sea urchin eggs

6) Kyozuka K (Tohoku Univ) Signal transduction during fertilization in Ascidian

7) Deguchi R (Miyagi Univ of Education) Spatiotemporal patterns of Ca?+ increases at fertilization in bivalve and mouse

eggs”

8) Fissore RA (Univ of Massachusetts) Understanding how the sperm initiates life and death in mammalian oocytes

9) Swann K (Univ College London) A soluble sperm factor that generates InsP, and Ca?+ oscillations in mammalian

eggs

November 7 (Tuesday)

10) Stricker SA (Univ of New Mexico) Calcium and ER dynamics during oocyte maturation and fertilization in nemertean

worms

11) Oda S (Tokyo Women’s Med Univ) Physiological characterization of mammalian sperm factor

12) Kline D (Kent State Univ) Localization of the endoplasmic reticulum and generation of Ca?* waves in the mouse egg
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oooooooo

13)
14)
15)

Mohri T (NIPS) Ca?+/Mn2+ influx and release during Ca** oscillations in mouse eggs
Carroll D (Florida Inst of Technol) Tyrosine kinase and PLCy involvement in egg activation during fertilization

Iwao Y (Yamaguchi Univ) Molecular mechanisms of egg activation in amphibians

November 8 (Wednesday)

16)
17)
18)
19)
20)
21)

22)

Sardet C. (CNRS / Univ P M Curie) Cortical and cytoplasmic reorganizations of the ascidian zygote

Hamaguchi Y. (Tokyo Inst of Technol) Cleavage stimulus in relationship with the mitotic apparatus in echinoderm eggs
Whitaker M. (Univ of Newcastle upon Tyne) Calcium signalling in early embryos

Mikoshiba K. (Inst of Med Sci, Univ of Tokyo) The role of IP, receptors in development

Kono T. (Tokyo Univ of Agriculture) Epigenetic modification during oocyte growth and embryo development

Okamoto H. (Natl Inst of Bioscience and Human-technol) FGF signaling and the neural induction in Xenopus early
development

Takahashi K. (Meiji Pharmaceutical Univ) Differentiation of ion channels during development

Closing remarks Miyazaki S (NIPS)

Poster session (November 6 — 8)

P-1

P-2

P-3

P-4

P-5

P-6

P-10

P-11

294

Nomura M, Yoshida M & Morisawa M (Misaki Marine Biol Station, Univ of Tokyo)

Calcium/calmodulin and calmodulin-dependent protein kinase Il regulates membrane hyperpolarization in the
SAAF-induced motility activation-signaling cascade in sperm of the ascidian, Ciona savignyi.

Tsutsui HY, Ishikawa M?, Cosson J2, Oka Y! & Morisawa M* (*Misaki Marine Biol Station, Univ of Tokyo; 2Observatoire
Oceanologique de Villefrance-sur-Mer, CNRS)

Two strategies for sperm chemotaxis in Ciona and siphonophores: A numerical simulation study

Kanematsu D, Kuroda R & Kuroda H (Toyama Univ)

A transient increase in [Ca?+]; during fertilization of C . elegans oocytes

Stricker SA & Smythe TL (Univ of New Mexico)

Serotonin triggers an increase in CAMP during oocyte maturation in nemertean worms

Nakano T*2, Nakashima T?, Kontani K3, Kurosu H?, Katada T3, Hoshi M* & Chiba K ! (*Ochanomizu Univ; 2Tokyo Inst
of Technol; 3Univ of Tokyo; “Keio Univ)

G-protein 3 y subunit-dependent phosphorylation of starfish oocyte

Iwasaki H?, Chiba K3 Uchiyama T!, Yoshikawa F*, Suzuki F?, lkeda M°®, Furuichi T® & Mikoshiba K*? ( *Univ of
Tokyo; 2Brain Science Inst, RIKEN; 3Ochanomizu Univ; “Univ of California, San Francisco; *Tokyo Inst of Technol;
®Dept of Mol Neurogenesis, Brain Science Inst, RIKEN)

Molecular characterization of starfish 1P, receptor and its roles during oocyte maturation and fertilization

Kumano M*2, Albay D, Carroll D* & Foltz K* (*Univ of California, Santa Barbara; *Tokyo Inst of Technol; *Florida Inst
of Technol)

The regulation of MAP kinase during fertilization of echinoderm eggs

Yoshida M (Misaki Marine Biol Station, Univ of Tokyo)

Role of calcium in the egg activation in the ascidian, Ciona savignyi

Yamamoto S*, Kubota HY?, Yoshimoto Y* & Iwao Y?* (*Yamaguchi Univ; 2Kyoto Univ; *Kansai Med Univ)

Injection of a sperm extract triggered egg activation in the newt, Cynops pyrrhogaster

Whitaker M (Univ of Newcastle upon Tyne)

cGMP and the fertilization calcium wave in sea urchin eggs

Shirakawa H*, Mohri T? & Miyazaki S** (*Tokyo Women's Med Univ; >NIPS)



P-12

P-13

P-14

P-15

P-16

P-17

P-18

P-19

P-20

P-21

0220 (Dec, 2001)

Numerical simulation for Mn?+ quenching of fura-2 during Ca?+ oscillations in mouse eggs

Shirakawa H! & Miyazaki S*? (*Tokyo Women's Med Univ; 2NIPS)

Dual-wavelength ratiometric fluorescence measurement of endoplasmic reticulum membrane potential using voltage-
sensitive dyes

Parrington J%, Jones M?, Rice Al, Rhee SG®, Katan M? & Swann K* (*Univ College London, 2CRC Centre for Cell and
Mol Biol; ®NIH)

Characteristics of the sperm factor and its assosciated PLC activity

Deguchi R, Shirakawa H? Oda S?, Mohri T® & Miyazaki S?* (*Miyagi Univ of Education; *Tokyo Women’s Med
Univ; °NIPS)

Spatiotemporal analysis of Ca** waves during Ca?* oscillations in fertilized mouse eggs

Sato M?, Yoshitomo M, Mohri T?, Sakurai A? & Miyazaki S'* (*NIPS; ZJuntendo Univ; *Tokyo Women’s Med Univ)
Ca?* dynamics in mouse eggs after ICSI

Ogonuki 023 Sankai T2 , Yagami K2, Shikano T* Oda S* Miyazaki S* & Ogura A' (:National Inst of Infectious
Diseases; Tsukuba Primate Center; *Univ of Tsukuba; “Tokyo Women's Med Univ)

Activity of a sperm-borne oocyte-activating factor in spermatozoa and spermatogenic cells from cynomolgus monkeys
and its localization after oocyte activation

Kline D & Miller D (Kent State Univ)

Development of an in vtro culture system for ovarian follicles suitable for imaging

Kaji K!, Oda S? Shikano T?, Ohnuki T2, Uematsu Y?, Sakagami J°, Tada N® Miyazaki S** & Kudo A® (*Tokyo Inst of
Technol; ?Tokyo Women's Med Univ; *Taisho Pharm CO LTD; *NIPS)

Cd9 on mouse egg microvilli participates in sperm-egg fusion

Haremaki T*, Tanaka Y?, Hongo I*, Okamoto H* (:National Inst of Bioscience and Human-technol; 2Univ of Tsukuba)
FGF dose-dependent expression of Xcad3 is mediated by elements in the 5'-flanking region and the first intron
Tanaka-Kunishima M & Takahashi K (Meiji Pharmaceutical Univ)

Ascidian reural oreEpidermal differentiation reflected in developmental profile of IRK channel gene promoter activity
Ono Y%, Shimozawa N?, Ito M?, Kono T*? (*Tokyo Univ of Agriculture; 2 Central Inst for Exp Anims)

Production of cloned mice by serial and single nuclear transfer
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COE international symposium:
The 28th SEIRIKEN International Symposium
Higher Nervous Control of Posture and Locomotion: Parallel and
Centralized Control Mechanisms

March 18-22, 2001, NIPS Conference Center
NIPS, Japan

March 19 Monday
Opening Remarks Shigemi Mori (NIPS)

Welcoming Address Kazuo Sasaki (Director-General, NIPS)

1) Mark Shik (Tel Aviv Univ.) How the mesencephalic* Locomotor Region” recruits hindbrain neurons

2) Douglas Stuart (Univ. Arizona), Historical perspective: Integration of posture and locomotion: significance of the

contributions of Sherrington, Hess, and Bernstein

3) Sten Grillner (Karolinska Institute) The intrinsic function of a neuronal network: From ion channels to motor behavior

4) Francois Clarac (Univ. Marseilles) Comparative aspects of the development of posture and locomotion in mammals: The

neonatal rat

5) Norio Kudo (Tsukuba Univ.) Developmental changes in the spatial pattern of rhythmic motor activity in the rat fetus

6) Hans Hultborn (Univ. Copenhagen) Resetting as a tool to analyze the locomotor network in the mammalian spinal cord

7) Takashi Yamaguchi (Yamagata Univ.) Neuronal organization of cat forelimb CPG

8) Larry Jordan (Univ. Manitoba) Examining the role of 5-HT in the control of spinal locomotor neurons: Release, receptor
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9)

10)

11)

12)

13)

14)

15)

0220 (Dec, 2001)

distribution, and the effects of antagonists

Keir Pearson (Univ. Alberta) Functional role of feedback from muscle afferents in the generation of motor activity in
walking cats

Kiyoji Matsuyama (Sapporo Med. Univ.) Locomotor role of the reticulospinal-spinal interneuronal system

Peter Kirkwood (Univ. College London) Respiratory inputs, non-respiratory inputs and plateau potentials in hindlimb
motoneurons of female cats: Modulation by oestrogen and implications for functional heterogeneity in nucleus
retroambiguus.

Saburo Kawaguchi (Kyoto Univ.) Functional recovery from spinal cord injury: Effects of a repair graft in the neonate
Marion Murray (MCP Hahnemam Univ.) Some functions develop and some do not after transplantation into spinal cord
transection sites in neonatal rats

Alan Tessler (MCP Hahnemam Univ.) Some functions recover and some do not after intraspinal transplantation in adult
rats

Serge Rossignol (Univ. Montreal) Determinants of locomotor recovery after spinal injury in the cat

March 20 Tuesday

16)
17)
18)

19)
20)
21)
22)

23)
24)
25)
26)
27)
28)
29)
30)

31)

32)

Peter L. Strick (Univ. Pittsburgh) New concepts about basal ganglia and cerebellar "loops" with the cerebral cortex
Yoshio Nakamura (Tokyo Medical and Dental Univ.) Brainstem rhythm generation for ingestive movements

Kazuhisa Ezure (Tokyo Metropolitan Institute for Neuroscience) Central control of respiration by brainstem neural
networks

Edgar Garcia-Rill (Univ. Arkansas) Arousal mechanisms related to posture and locomotion: I. Descending modulation
Robert Skinner (Univ. Arkansas) Arousal mechanisms related to posture and locomotion: 11. Ascending modulation
Tadashi Isa (NIPS) Saccade initiation and vigilance: Regulation by the brainstem cholinergic system.

Ryuichi Shigemoto (NIPS) Cerebellar ataxia in patients with Hodgkin's disease: Role of a metabotropic glutamate
receptor

Vlastislav Bracha (lowa State Univ.) Cerebellar involvement in eyeblink conditioning in humans

Shigemi Mori (NIPS) Fastigial control of multiple body segments for the integration of posture and locomotion

James Bloedel (lowa State Univ.) The task- and condition-dependent nature of the cerebellum's contribution to motor
learning is reflected in the modulation of cerebellar neurons

Thomas Thach (Washington Univ.) Cerebellar control of simple vs. compound movements

Barry Peterson (Univ. Arkansas) Neural control of head movements

Kikuro Fukushima (Hokkaido Univ.) Role of the frontal eye fields in smooth gaze tracking

Yoshio Uchino (Tokyo Medical and Dental Univ.) The role of cross-striolar and commissural inhibition in the
vestibulocollic reflex

Yoshikazu Shinoda (Tokyo Medical and Dental Univ.) The neural control of gaze: Organization from the superior
colliculus to ocular and neck motoneurons

Alexej Glantyn (CNRS/College de France) Control of orienting movements: Role of multiple tectal projections to the
lower brain stem

Shigeto Sasaki (Tokyo Metropolitan Institute for Neuroscience) Velocity and position guided orienting in the

unrestrained cats

March 21 Wednesday
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Mario Wiesendanger (Univ. Berne) Hands: The quest to understand dexterity

George Stelmach (Arizona State Univ.) Coordination among multiple body segments involved in trunk-assisted
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Roger Lemon (Univ. College London) Pathways for corticospinal control of motoneurons in different primate species.
Eric Rouiller (Univ. Fribourg) Recovery of manual dexterity following lesion of the corticospinal system in the adult
monkey

Jun Tanji (Tohoku Univ.) Regional specialization within the premotor cortex of the non-human primate

Jiping He (Arizona State Univ.) Cortical control of arm movement: Adaptation and learning by cortical neurons

Fraser Wilson (Univ. Arizona) Spatially-directed responses and neuronal activity in freely moving monkeys

Okihide Hikosaka (Juntendo Univ.) Neural control of voluntary saccades: Role of the basal ganglia

Atsushi Nambu (Tokyo Metropolitan Institute for Neuroscience) Cortico-basal ganglia loop and Parkinson's disease
Kaoru Takakusaki (Aasahikawa Medical College) Basal ganglia-brainstem systems that control postural muscle tone and
locomotion in cats

Trevor Drew (Univ. Montreal) Cortical and brainstem contributions to the control of locomotion

Hiroshi Shibasaki (Kyoto Univ.) Neural control mechanisms for normal vs. disordered gait

Gert Holstege(Univ. Groningen) The emotional motor system

Paul Cordo (Oregon Health Sci.Univ.) Control of multijoint movement in a natural motor behavior

Victor Gurfinkel (Oregon Health Sci.Univ.) Coexistence of stability and mobility in a natural motor behavior

Jean Massion (Univ. Marseilles) Posture and movement: co-ordination and control

Concluding remarks Douglas Stuart (Univ. Arizona), What have we learned in Okazaki?

Closing remarks Shigemi Mori (NIPS)

Poster Presentations (March 20 Tuesday)
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P-3

P-4

P-5

P-7

P-8
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Tetsuro Yamamoto (Mie Univ.)

Mode of cerebellar activation of the motor cortical areas: Phylogenetic comparisons among mammals

Satoru Kondo (NIPS)

Inhibitory postsynaptic currents in the frontal cortex of the rat

Md. Kadrul Huda (Gifu Univ.)

Thalamocortical excitation of cat motor cortical neurons: Inhibitory modulation by dopamine

Alstermark Bror (NIPS)

C3-C4 propriospinal neurons mediate disynaptic pyramidal excitation to forelimb motoneurons in Macaca Fuscata
Yuka Inoue (NIPS)

Functions of the pedunculo-pontine tegmental nucleus: Reward-influenced modulation of a saccade task in the
monkey

Yasushi Kobayashi (NIPS)

The performance of visually guided saccade tasks in monkeys: Contribution of pedunculo-pontine tegmental nucleus
neurons

Tetsu Okumura (NIPS)

Microperfusion into the rat striatum: rotation movements and brain c-fos expression induced by carbachol

Izumi Sugihara (Tokyo Med. Dent. Univ.)

Cerebellar projection patterns of single climbing vs. mossy fibers

Katsumi Nakajima (NIPS)

Locomotor-driving signals to lumbosacral neurons: Role of CLR-activated reticulospinal cells

Hiroshi Nishimaru (Tsukuba Univ.)

Rhythmic, locomotor-like activity in the spinal cord of the neonatal mouse
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P-14

P-15

P-16

P-17

P-18

P-19

P-20

P-21
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Arpad Dobolyi (NIPS & NIH)

Acetylcholinesterase-positive neurons in the lumbar spinal cord of the developing and adult rat

Julita Czarkowska-Bauch (Nencki Institue)

BDNR and NT-4 immunoreactivity increase in spinal cord fibers following locomotor training in the adult rat
Malgorzata Skup (Nencki Institute)

Identification of spinal cells responding with an increased expression of Trk-B receptor protein to locomotor training
in adult rats

Yasunobu Itoh (Akita Univ.)

Adult dorsal root regeneration into the adult spinal cord: Enhancement by neurotrophic factors

Riyi Shi (Purdue Univ.)

Polyethylene glycol repairs mammalian spinal cord axons after mechanical injury

Giito lzuta (Yamagata Univ.)

Postural control on stable and unstable support surfaces: Use of different self-paced movement strategies
Mihai Tarata (Bucharest Univ.)

A new technique for measuring muscle activity: The accelerometer MMG

Carol Boliek (Univ.Arizona)

Postural control and speech breathing in young children with neuromotor disorders

Naomi Wada (Yamaguchi Univ.,)

Trunk movement in the cat: Level vs. upslope treadmill walking

Atsumichi Tachibana (NIPS)

Longitudinal study of the acquisition of operant-trained upright posture and bipedal locomotion by M. Fuscata
Futoshi Mori (NIPS)

Cerebral glucose metabolism during the bipedal locomotion of the Japanese monkey, M. Fuscata: A PET study
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1. CEREBELLUM AND THE NEURAL SUBSTRATES OF ASSOCIATIVE LEARNING

Vlastislav Bracha (Barrow Neurological Institute, Phoenix, AZ)

Classical conditioning of the eyeblink response in the
rabbit is one of the best understood models of learning and
memory. The presentation will focus on the current advances
in understanding the role of intermediate cerebellum-related
circuits in learning and performing anticipatory protective
responses. The data will illustrate our approach which
combines research in two animal models and in human
subjects. The objective of this approach is to examine the
functionality of the involved circuits in animal models and
then to examine the applicability of the acquired knowledge
to humans.

The first part of the presentation will demonstrate that
classical conditioning of the eyeblink response in the rabbit is
under the control of intermediate cerebellum - related neural
circuits. An emphasis will be made on current strategies
used to elucidate the location of plastic changes which
underlie this form of learning.

The second part of the presentation will show that the

(2000.4.4)

circuits described in the rabbit eyeblink conditioning model are
multi-functional. They are involved in the control of anticipatory
protective responses in multiple effector systems (eyelids,
forelimb and hindlimb) in several mammalian species (rabbit,
cat and human). Moreover, these circuits seem to also be
involved in other forms of learning, for instance instrumental
conditioning.

The third part of the presentation will summarize our
human studies which confirm that the core of the knowledge
acquired using animal models closely corresponds to the
cerebellum's function in humans. These studies, which
employed unique experimental paradigms, were performed
in normal human subjects and in patients with lesions re-
stricted to the cerebellum. The presented data will demon-
strate that similar to the rabbit model, the acquisition,
retention and extinction of classically conditioned eyeblinks
in humans are cerebellum dependent.

(OCo:0 o0

2. How Muscle Works: Determining the Interaction of Myosin and Actin from Electron Cryo-microscopy

Rasmus R. Schroeder (Senior Researcher, Max-Planck-Institute of Medical Research,

Heidelberg, Germany)

In recent years large steps forward to the understanding
of muscle contraction- which is understood on the molecular
level as the interaction of the two protein players myosin and
actin-have been done. For both proteins the X-ray structures
are available, in the case of the motor protein myosin a
number of structures at different nucleotide states have also
been determined. Electron cryo-microscopy provides now
the means to determine the interaction of myosin with actin:
Reconstructions from frozen hydrated samples of actin
filaments decorated with myosin headsubfragment S1 are

used to dock the known molecular structures. By doing this

(2000.4.5)

one obtains a molecular model of the interaction complex.
Using energy filtering electron microscopy, advanced image
recording, and a new single particle image processing schemes
for helical objects is now possible to achieve a resolution better
than 200 for the acto-myosin complex. At this resolution first
conformational changes of myosin between the monomeric X-
ray structure and the docked interaction model are found. This
movement appears to account for the kinetically determined
difference between "weak" and "strong" binding.
(oooooo)
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3. Dendritic signaling pathways involved in cerebellar long-term synaptic depression

George J. Augustine (Duke University Medical Center)
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6. The Cognitive Neuroscience of Action
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1) Van Essen, DC., Maunsell, JH. & Bixby JL. (1981) J.
Comp. Neurol. 199: 293-326.

2) Sakata, H., Taira, M., Murata, A. & Mine, S. (1995)
Cereb. Cortex 5: 429-438.

3) Gottlieb, JP, Bruce, CJ. & MacAvoy, MG. (1993) J.
Neurophysiol. 69: 786-799.

4) Rizzolatti, G., Camarda, R., Fogassi, L., Gentilucci, M.,
Luppino, G. & Matelli, M. (1988) Exp. Brain Res. 71:
491-507.

5) Rizzolatti, G. & Arbib, MA. (1998) Trends Neurosci.
21:188-194.
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(1999) J. Neurosci.19: 2647-2657.
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USA 97: 913-918.
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7. Recent observations on modulation of transmission in spinal neuronal networks.

Elzbieta Jankowska (Department of Physiology and Pharmacology,

Goteborg University, Sweden.)

Effects of neurones that modulate activity of spinal
neuronal networks appear to depend to a great extent on
properties of their target neurones. This is at least the case
of 5-HT and NA releasing descending tract neurones and
GABAergic interneurones in the cat, the former acting either
pre- or post-synaptically and the latter mediating presynaptic
inhibition, Our recent studies revealed considerable differences
in modulatory actions at the level of the 1st order relay neurons

in pathways from muscle spindle and tendon organ afferents:

(2000.6.19)

qualitative (facilitatory or depressive) as well as quantitative.
However, in the so far investigated networks modulatory actions
exerted at different sites are integrated to assure the best
operation of these networks. The disintegration of the 5-HT,
NA or GABA modulatory actions may accordingly explain some
of the motor deficits; their replacement could provide means
for the treatment.

ooooo ono)
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15. 00000000 O Molecular Control of Vertebrate Retinal Develpment
00O OO0 (The University of Texas Southwestern Medical Center for

Developmental Biology)

gbobooooooobobobobooobooboon
gbobobooooobooboooobobobooooo
gooboboboooooooooboobobooboo
gbobobooooobooboooobobobooooo
gbobobooooobooboooobobobooooo
gooboboboooooooooboobobooboo

(2000.8.30)

gboboooooooboboboboooooboooboon
gbooboooooooboboboboooboooonDo
gbobooooouoboboboboobooogoog
gbooboooooooboboboboooboooonDo
gboobooooooobaob

ooooooon)

16. The competition for cortical space and the consequences for the reorganizational plasticity of the auditory and

somatosensory cortex in musicians

C. Pantev (Center of Biomagnetism, Institute of Experimental Audiology,

University of Munster, Germany)

The lifelong ability to adapt to environmental needs is based
on the capacity of the central nervous system for plastic altera-
tions. In a series of neurophysiological experiments we studied
the impact of music and musical training in musicians on the
specific functional organization in auditory and somatosensory

representational cortex. In one such study subjects listened to

music from which one specific spectral frequency was removed.

This led to rapid and reversible adaptation of neuronal responses
in auditory cortex. Further experimental evidence demonstrated
that long years of practice and training by professional
musicians to achieve their aptitudes is associated with
enlarged cortical representations in the somatosensory and
auditory domains. This tuning of neuronal representations
was specifically observed for musical tones and was absent
when pure sinusoidal tones were used as stimuli. In the
somatosensory cortex plastic changes proved to be specific
for the fingers frequently used and stimulated. These changes
were not detected in the fingers of the hand that were not

involved in playing the particular instrument. Neuroplastic

(2000.9.1)

alterations also may be driven into a domain where they may
become maladaptive. The clinical syndrome of focal hand
dystonia that may occur in musicians who engage in forceful
practice may be one such consequence. We will discuss the
possibilities of reversing maladaptive responses leading to
the successful treatment of focal hand dystonia, which relies
on basic research about cortical reorganization. This example
elucidates how neuroscientific progress can guide the devel-
opment of practice guidelines and therapeutic measures for
the benefit of professional musicians.

Elbert T, Pantev C,et al (1995) Increased cortical represen-
tation of the fingers of the left hand in string players. Science
270: 305-307

Sterr A, Muller MM, Elbert T, Rockstroh B, Pantev C,
Taub E (1998) Perceptual correlates of changes in cortical
representation of fingers in blind multifinger Braille readers.
Nature 391: 134

Pantev C, Oostenveld R, Engelien A, Ross B, Raoberts LE,

Hoke M (1998) Increased auditory cortical representation in
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musicians. Nature 392:811-814
Sterr A, Muller M, Elbert T, Rockstroh B, Pantev C, Taub E

(1998) Perceptual correlates of changes in cortical represen-

tation of fingers in blind multifinger braille readers. J
Neurosci 18: 4417-4423
ooooooon)

17. Temporal and spatial interactions across the movement map in the superior colliculus

Robert H. Wurtz (National Institute of Health)

Spread across the intermediate layers of the monkey
superior colliculus is a map that represents the vectors for
the end point of an impending saccade. The experiments
described used simultaneous recordings at two locations on
this collicular map while the monkey selected between two
targets related to these locations. The neuronal activity was
particularly revealing during saccades that curved from one

target to the other; the activity was related to the trajectory

(2000.9.14)

of the saccade, not just the end point. The change in saccade
direction and the concomitant changes in the neuronal activity
may parallel the monkeys decision to move to one target
rather than the other. Further experiments use implanted
wires for recording at over a dozen sites on the map and
explore changes on the SC map following damage to it.
oooooooo)

18. New insight in the molecular organization of glutamate synapses.

Ole Peter Ottersen (Institute of basic medical sciences, University of Oslo, Norway)

I plan to speak about glutamate receptor immunolocalization

and will include our new data on freeze fracture immunogold

labelling. 1 also plan to discuss the synaptic handling of glutamate.

(2000.9.21)

In this context | will present some recent findings on the ex-
pression of glutaminase in central and peripheralsynapses.
ooooooon)

19. Cortical synaptic compartmentalisation as seen through the GABAergic innervation of hippocampal cells

Peter Somogyill Oxford Univeristy, UK)
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21. Improved immunohistochemical detection of glutamate receptor channels by protease pretreatment
00 ddooooooooo oooooo

In most excitatory neurons, ionotropic glutamate receptors
are concentrated on dendritic spines, and are associated with
various molecules constituting the postsynaptic density
(PSD). A number of studies have reported a somato-dendritic
pattern of immunohistochemical staining for a variety of
glutamate receptor subunits and their anchoring proteins. We
have noticed, however, that appropriate section pretreatment
with proteases, such as pepsin, has led to qualitative and
quantitative changes in light-microscopic immunchistochemical
detection of these molecules. Pepsin pretreatment lowers the
concentration of primary antibodies, while it greatly increases
the intensity of immunoreaction. Moreover, the intensified
immunoreactivities are detected as numerous tiny puncta in the
neuropil. The specificity is verified by spatial distribution

consistent with the mRNA, and also by negative staining in the

0J 2000.11.90

gene knockout brain. Based on these results, we conclude that
antibody access and binding to ionotropic glutamate receptors
and related PSD molecules are hindered by conventional
immunohistochemistry, and that pepsin pretreatment effectively
unmasks the postsynaptic epitopes.

Using this improved immunohistochemistry, we found
that a certain NR2 subunit is selectively excluded from the
stratum lucidum of the hippocampal CA3, where the induction
of LTP is independent of NMDA receptor activation. We have
also found that dendritic transport of NR2 subunits is impaired
without NR1 subunit, and vice versa. The latter finding
suggests that interaction of NR1 and NR2 subunits is essential
to normal dendritic transport and synaptic localization in the
brain in vivo.

ooooooon)

22. Saposin Ais an essential component for normal metabolism of galactosylceramide:

Analysis with gene targeting technology

Kunihiko Suzuki (Neuroscience Center, University of North Carolina)

Sphingolipid activator protein (SAP, prosaposin) gene
generates four homologous proteins (saps, saposins) that
activate in vivo degradation of sphingolipids with short
carbohydrate chains. Each is relatively specific with respect to
the sphingolipid it activates but some overlapping specificities
are also indicated. Human patients with point mutations in the
saposin B and C show phenotypes of metachromatic leuko-

dystrophy and Gaucher disease, indicating that their primary in

(2000.11.13)

Vivo substrates are sulfatide and glucosylceramide, respec-
tively. In addition, two mutations are known in humans that
result in complete inactivation of all four saposins and
prosaposin. Total saposin deficiency is a devastating disease with
involvement of multiple organs and multiple sphingolipids. We
earlier generated a mouse model of total saposin deficiency with
the gene targeting technology. The model closely mimics the

human disease. Experimental evidence exists to indicate that
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saposin A may be an activator for galactosylceramidase and
saposin D for ceramidase. Since no human diseases or animal
models due to specific defects of saposin A or D are known, we
decided to introduce mutations in these domains in order to
obtain definitive answers regarding the in vivo functions of
saposin A and D. To date, we have successfully generated mice
with an amino acid substitution in the saposin A domain.
The targeting vector was constructed using appropriate
mis-matched primers to introduce a mutation in exon 4 that
changed the 4th cysteine in saposin A to phenylalanine and
simultaneously to introduce a new restriction enzyme recognition
site for convenient genotyping. All saposins have six strictly
conserved cysteines. In humans a mutation in the 4th cysteine to
phenylalanine in saposin C causes specific saposin C deficiency
and a mutation of the 5th cysteine to serine in saposin B causes
specific saposin B deficiency. The critical feature of the targeting
vector was the Cre/ loxP system. The neomycin resistance (neo)
gene inserted within an intron was flanked by the loxP sequence.
This design allowed initial selection of targeted ES cells with
neomycin and subsequent removal of neo by transient transfection
with a Cre expression plasmid. Targeted ES cells after removal of
neo were injected into blastocysts and the standard procedures
followed to generate homozygous mice with the mutation.
Clinically, homozygous mice appeared completely normal
until about 45 days, at which time independent observers could
identify them by their slight sluggishness but only with careful

comparison with normal littermates. However, slowly progressive

hind leg weakness became apparent by 2.5 months. As the
weakness and atrophy of hind legs progressed, affected mice
stopped gaining weight. Twitching, prominently seen in twitcher
and other myelin mutants, was not obvious. Both males and
females were fertile, and mothers were able to raise their offspring
normally at least twice. At 50 days, there were occasional typical
globoid cells in the brain and spinal cord, and evidence of myelin
degeneration was evident in the PNS. Similar to twitcher mice,
there is a prominent accumulation of galactosylceramide in
the kidney and of the seminolipid precursor (1-alkyl,2-acyl,
galactosylglycerol) in the testis. In the brain, galactosylceramide
and monogalactosyldiglyceride may be slightly increased, but
this must be confirmed by more quantitative studies. Brain
psychosine level at 60 days was approximately three times normal
in contrast to the 15-fold increase in twitcher brain. These findings
not only confirm the earlier in vitro evidence by O Brien,
Wenger, Harzer and others that saposin A may be a
galactosylceramidase activator but also establish that it is in
fact essential for normal catabolism of galactosylceramide.
However, the metabolic block due to saposin A deficiency
appears less than complete because it causes a disease much
milder than the complete inactivation of galactosylceramidase
in the twitcher mouse. These findings may anticipate genetic
saposin A deficiency among human patients with undiagnosed
late-onset chronic leukodystrophy with normal Galactosyl-
ceramidase activity.
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26. Concurrent processing of alternative target locations in the superior colliculus leads to short inter saccadic

latencies and curved trajectories

Edward L. Keller (Smith-Kettlewell Eye Research Institute, San Francisco, USA)

Changes in the position of ocular fixation in a laboratory
environment in the monkey normally occur with inter saccade
intervals of 150 ms or greater. It has been reported by a
number of laboratories that when competing stimuli are
presented, two sequentially executed movements to different
goals can beseparated by much shorter intervals. We show
with a simple visual search paradigm that monkeys routinely

make saccades with inter saccade intervals less than 100 ms.

(2001.1.30)

Furthermore, the first saccade in this sequence is often
curved toward the competing vector of the closely following
movement. We recorded activity in the deeper layers of the
SC that can explain these observed behavioral results.
When the first saccade is made to a distractor followed
shortly by a saccade to the target, we observed maintained
activity during the first saccade at sites in the SC that

would normal code the retinotopically organized vectorfor a
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saccade directly to the target. Curved saccades made directly
to the target were associated with significant discharge just
before saccade onset. We hypothesize that maintained activity

at competing sites on the SC motor map allows parallel

programming of subsequent saccades thus shortening inter
saccadic intervals. Curved trajectories result from concurrent
activity at competing sites on the map.

(Coooo 0)

27. Spatiotemporal patterns of task-relevant neural activity in hippocampus

Robert Hampson (Wake Forest University)

The mammalian hippocampus is a key structure required
for the encoding of current experience as well as the retention
of past experience. Studies have shown that hippocampal
neurons alter their firing rates in response to both spatial and
nonspatial behavioral tasks. For many of these tasks, removal
of the hippocampus does not impair behavior, however, recent
results have demonstrated a short-term memory task that is
sensitive to partial or complete removal of the hippocampus or
adjacent brain areas.

Hippocampal neurons fire with specific patterns of
activity during different trials of this Delayed-Nonmatch-to-
Sample(DNMS) task. Analysis has shown that these neural
responses encode information corresponding to spatial and
nonspatial information within this task. Further, particular
patterns of firing on error trials indicate that this encoding
is critically related to the performance of such a short-term
memory task.

Hippocampal and subicular ensembles have been analyzed
and identified as to the type and content of DNMS task-
specific information encoded by each neuron. These Functional
Cell Types (FCTSs) reveal temporal and anatomical segregation
of encoding throughout hippocampus and dorsal subiculum.
The hippocampal FCTs encoded task Phase, response Position,
and combinations of factors as Conjunctive or Trial-type cells.
The hippocampal neurons corresponding to particular FCTs
are distributed anatomically into distinct segments along the
length of the hippocampus. Each longitudinal segment of
hippocampus contains clusters of neurons that become active

when the animal makes a response within a given spatial

(2001.2.5)

location (Position FCTs). Within these same segments are
ordered arrangements of neurons that encode the strictly
nonspatial aspects of the DNMS task (Phase FCTs) as well as
FCTs appropriate to the coincidence of both spatial and
nonspatial information (Conjunctive and Trial-type FCTS).

Further studies reveal a functional temporal segregation
of this same information across hippocampus and subiculum.
Subicular neurons have been classified with respect to four
Delay types and a Trial-type FCT. Combined with the
hippocampus, these subicular neurons encode information
throughout the temporal span of a given DNMS trial.
Information theoretic analysis of which FCTs were critical
for correct identification of behavioral events reveals that
DNMS task-critical information is shifted from hippocampus,
to dorsal subiculum, then back to hippocampus during a single
trial. Such sequential activation may account for the* memory”
for task events required for correct behavioral performance.

This temporal and anatomic segregation of spatial information,
together with the interleaved representation of nonspatial
information, reveals a structural framework to the hippocampal
formation that correlates to the information processed during a
behavioral task. Although conflicting views exist regarding the
role of hippocampus in representing spatial vs nonspatial
memory, these results suggest that the hippocampus and
surrounding brain areas process both types of information in a
similar manner to form a composite mapping of position, time,
and task-related events to facilitate the memory demands of the
behavioral task.

(00O0Oo0O 0O)

28. Intracellular trafficking of AMPA receptors in synaptic plasticity

Yu Tian Wang (Department of Laboratory Medicine and Pathobiology University of Toronto)
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Dynamic modification of the efficacy of synaptic transmission
between neurons in the brain is considered one of the essential
mechanisms underlying the development of neural circuitry,
learning and memory, and neuropathologies. In the last few
decades, different forms of synaptic modification (plasticity) have
been found throughout the mammalian central nervous system
(CNS). The most extensively studied examples of such synaptic
plasticity have been the long-term changes in synaptic efficacy
observed at the glutamatergic synapses of the CA1 region of the
hippocampus due to their potential roles in learning and memory.

High frequency stimulation of the Schaffer-collateral-
commissural pathway induces a long-term potentiation (LTP)
while prolonged lower frequency stimulation of the same
pathway causes a long-term depression (LTD) of synaptic
transmission at these synapses.

It is generally accepted that the induction of both LTP and
LTD at the CA1 synapse is postsynaptic and dependent upon
Ca?* influx through activated NMDA subtype glutamate
receptors. However, the mechanisms underlying the expression
of LTP and LTD remain hotly debated, and likely involve
both a presynaptic component via alteration of transmitter
release and a postsynaptic one through the modification of
AMPA subtype glutamate receptors.

Traditionally modifications of postsynaptic AMPA receptors

have been thought to be achieved mainly by altering the
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channel gating properties or conductance of the receptors.
However, recent studies from our laboratory and others have
provided substantial evidence suggesting that AMPA receptors
are continuously recycling between the plasma membrane and
the intracellular compartments via vesicle-fusion mediated
plasma membrane insertion and clathrin-dependent endocytosis.
Facilitating the vesicle- fusion dependent insertion of AMPA
receptors into postsynaptic membranes can lead to a rapid
increase in the number of postsynaptic AMPA receptors and
hence an enhanced synaptic transmission, and increased AMPA
receptor insertion does indeed appear to contribute to the
expression of homosynaptic hippocampal CAL LTP. Conversely,
upregulation of the clathrin-dependent endocytotic removal of
postsynaptic AMPA receptors results in a lasting reduction in
the receptor-mediated synaptic efficacy and plays a critical role in
the expression of certain forms of LTD, including hippocampal
CAl homosynaptic LTD. These results have allowed us to
formulate a simple and unified mechanism involving the rapid
addition or removal of functional AMPA receptors to and from
postsynaptic domains in the expression of both LTP/LTD. Thus,
controlling the number of postsynaptic receptors by regulating
their intracellular trafficking and plasma membrane expression
may be a common and important mechanism underlying
synaptic plasticity in the mammalian CNS.

(00OO0Oo0O 0O)

29. The molecular basis for experimental autoimmune demyelination; implication for multiple sclerosis

Claude C.A. Bernard (Neuroimmunology, La Trobe University)

Multiple Sclerosis (MS) is an inflammatory disease of the
central nervous system (CNS) which leads to selective
destruction of myelin sheaths and/or oligodendrocytes.
Clinically, different courses of the disease can be distinguished,
suggesting that different pathogenic mechanisms may be
operating in the formation of MS lesions. Although the etiology
and pathogenesis of MS remains largely unknown, it is
generally assumed that immune responses to myelin antigens
contribute to the disease process. The exact sequences of

events, as well as the molecular mediators that lead to myelin

(2001.2.6)

destruction have yet to be defined. While considerable
attention has been given to the T cell-mediated responses in
MS, it should be emphasized that primary demyelination could
also be mediated by autoantibodies. We have shown in Lewis
rats that a single injection of myelin oligodendrocyte
glycoprotein (MOG), a postulated target antigen in MS, produce
a relapsing-remitting neurological disease with extensive
demyelination reminiscent of MS. In these animals, the antibody
response was highly restricted to the immunizing antigen,

as no reactivity to other MOG peptides or myelin proteins
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could be detected. In additional studies we investigated the
encephalitogenicity of MOG in various strains of mice so as
to further analyze the relative contributions of Thl and Th2
cells in the disease process. An MS-like disease was induced
in NOD/Lt mice and in C57BL/6 mice by either MOG,
recombinant MOG or MOG35-55. The disease followed a
relapsing-remitting course in the NOD/Lt mice, whereas
C57BL/6 mice developed a chronic paralytic disease.
Morphological features of lesions in our models resemble
those observed in MS. Indeed, severe inflammation and
demyelination coincide with the peak of clinical episodes
while quiescent plaques characterize remissions. Furthermore,
axonal damage is evident from the earliest stage of the disease
and increases in severity with subsequent relapse. Significant
DTH type reactions to MOG were only seen in MOG-

susceptible animals. Such mice also showed specific antibody

responses to MOG35-55 but not to a panel of other MOG
peptides or to other CNS antigens. In the CNS of C57BL/6
mice, gene expression of both proinflammarory and
immunoregulatory cytokines increased during the course of
the disease, indicative of a mixed Thl/Th2 response to
MOG. Evidence that proinflammatory cytokines such as
IFN-y and TNF-a are not essential for the pathogenesis of
the MOG-induced disease was obtained using mice with
targeted disruption of these cytokines. These findings
support the notion that a synergistic effect between a T
cell-response and anti-MOG antibodies is important for the
development of severe demyelination. Furthermore, they
suggest that manipulation of the B cell arm of the immune
response may represent a novel therapeutic approach for
MS.
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31. Development of Binocular Connections in the Primary Visual Cortex (V1) of Macaque Monkeys.

Yuzo M. Chino  (Univ. Houston, College of Optometry)
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The binocular capacities of primates are severely limited
near birth. Stereopsis, a highly sensitive measure of the
functional status of binocular vision, is absent at birth, but
suddenly emerges around 4-6 weeks of age in subhuman
primates. Since many of the neural connections required for

stereopsis and vergence control are known to be largely

0220 (Dec, 2001)

determined by prenatal processes and functionally emerge
without extensive visual experience, this talk will explore
the neural factors that may constrain the emergence of
stereopsis shortly after birth in normal monkeys.
(Coooo oo)
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Because a subpopulation of glial cells seems to establish
boundary regions such as the roof plate of the spinal cord,
the optic chiasm, and the anterior commissure, it is most
likely that distinct subsets of glial cells play roles to generate

the specific cellular domains in the hindbrain as well. Glial

(2001.3.16)

intermediate filament proteins, vimentin and glial fibrillary
acidic protein, are extensively coexpressed in radial glia in
the developing Xenopus hindbrain and that subsequently two
proteins define distinct rhombomere domains: vimentin is

localized in radial glia at the rhombomere boundaries and
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glial fibrillary acidic protein expression is restricted in those
at the rhombomere center. Radial glia in the boundary regions
selectively retain expression of a four transmembrane surface
protein, DMg/M6b. This protein is very closely related to a
neuronal protein expressed on migrating axons, DMb/ M6a,
and is a gene product of the proteolipid protein gene family.
The localized expression of DMg/M6b on boundary region
radial glia may play a role in boundary definition and in

guidance of axonal emigration from the hindbrain. Moreover,

the cellular arrangement in the boundary regions differs from
that in the center regions; the boundary glia exhibit processes
which extend upward and are encircled by the cell processes
emanating from the central glia. These data suggest that an
early event in determining rhombomere topology may be the
specification of both morphologically and biochemically distinct
subsets of radial glia.

(oooooo)

34. Transgenic approaches to understanding oligodendrocyte survival and differentiation

Wendy B Macklin (Cleveland Clinic)

The long range goal of these studies is understanding the
molecular signals that regulate oligodendrocyte differentiation
and myelin formation. The focus is on the expression of the
myelin proteolipid protein (PLP)gene, which is primarily
expressed in myelinating oligodendrocytes. The PLP protein
and the closely related DM20 protein are the most abundant
proteins of the CNS myelin membrane. Animals were generated
using a PLP promoter-green fluorescent protein (GFP) transgene.
These animals express an early version of GFP, which is not as
strong as some of the more recent iterations of this transgene.
This has been quite useful in that the transgene is detectable only
in mature oligodendrocytes. Mature oligodendrocytes can be
FACS sorted, which has not been possible before, in order

to analyze gene expression in isolated, in vivo differentiated

35. Quantal synaptic transmission in CNS

(2001.3.19)

oligodendrocytes. These animals are an excellent model for adult
pathologies of oligodendrocyte function. Cultures from these
animals are particularly useful for establishing how to enhance
remyelination by mature oligodendrocytes. Additional transgenic
animals have been generated that express enhanced GFP (EGFP)
in oligodendrocytes and their progenitors at very high levels. All
stages of oligodendrocyte differentiation are visualized in these
mice, postnatally and in the embryo. Investigations on this
lineage will be discussed. In other studies on oligodendrocyte
differentiation, the mechanisms by which neuregulins enhance
survival of oligodendrocytes and their progenitors are being
analyzed, with a particular focus on the role of AKT in this
survival pathway.

(oooooo)

Nobutoshi HARATA (Stanford University School of Medicine)

At central synapses, quantal release of neurotransmitter
is generally regarded as an all-or-none process, whereby
presynaptic changes in synaptic strength arise only from
altered release probability, not from changes in the cleft
neurotransmitter concentration generated by unitary exocytotic
events. We looked for changes in cleft glutamate concentration
([glu]cleft) sensed by AMPA-type glutamate receptors at

hippocampal synapses in response to varying external Ca** or to

318

(2001.3.27)

paired- pulse modulation. Analysis of the effects of a rapidly
equilibrating AMPAR antagonist (gamma-DGG) was carried out
for populations of excitatory synapses in autaptic microcultures
or at single FM1-43- labeled boutons subjected to focal
stimulation. In all cases, [glu] cleft was significantly modified
in parallel with changes in release probability, whether
elicited by manipulating Ca**, by paired-pulse facilitation

(PPF), or paired-pulse depression (PPD). Modulation of



unitary event size was also directly observed in the absence of
antagonist. At single synapses displaying PPD, quantal responses
evoked by the second stimulation were significantly smaller than
quantal responses to the first stimulus, even in trials when the first
response was a failure. These results suggest that unitary release
event at hippocampal synapses is subject to extensive modulation.

One of the possible mechanisms is by way of modulation
of exocytosis kinetics. Neuroendocrine cells undergo a transient
form of exocytosis by way of fusion pore formation. If this
transient form exists also in mammalian central synapses,
the temporal range of exo-endocytosis would be expanded
considerably than currently thought, and would be a potential
site of modulation. We have developed a new approach to test
whether transient fusion pores are formed during exocytosis at
hippocampal synapses. We monitored the fluorescence of green
fluorescent protein (GFP), fused to the lumenal domain of the

vesicle protein VAMP (synaptobrevin-2), as it was quenched by

0220 (Dec, 2001)

bromphenol blue (BPB), present in the extracellular solution.
Only when the extracellular solution gained access to the vesicle
lumen, was BPB allowed to enter the vesicle and quench GFP
fluorescence. The rate of quenching was significantly faster in
the presence of 2 mM BPB than in 0.5 mM BPB. Because 0.5
and 2 mM BPB were shown to attain similar submaximal
quenching under a steady-state condition, these data suggest
that some vesicular population was only partially filled with 0.5
mM BPB during exocytosis. Based on simple diffusion model,
BPB filling time was calculated to be 4.1 msec for 0.5 mM
(extracellular) BPB, whereas it was 0.4 msec for 2 mM BPB,
strongly indicating a transient opening of fusion pore in the
millisecond time domain. These results point to a possible
presynaptic modulatory mechanism of quantal synaptic
transmission in CNS.

(00O0OoD oo)

36. Polarized trafficking, clustering and modulation of dendritic delayed rectifier Kv2 channels

James S. Trimmer (Department of Biochemistry and Cell Biology State University

of New York)

(2001.3.28)
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