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1. The rostral superior colliculus: What does it control ?

Michele Basso. (Wisconsin K& AP 2(E assistant professor, Wisconsin HUtkFE Rt % —)

Neurons in the rostral superior colliculus of the monkey
have been identified as  “fixation” neurons due to their tonic
activity during attentive fixation and their decrease in activity
associated with the generation of large saccades. These
neurons however, also have movement fields typically
associated with small saccadic eye movements very close to
the fovea. Because the locations close to the fovea are
important for the guidance of smooth pursuit eye movements,
I’ 11 describe experiments in which we examined the
relationship between the activity of the neurons and smooth
pursuit eye movement generation. We found that these
neurons correlated with smooth pursuit eye movements

independent of saccades and are perhaps best viewed as

2. A molecular dissection of the node of Ranvier.

(2001.4.2)

reflecting a position error signal relevant for, but independent
of, ongoing behavior. I will also describe experiments in
which the neurons in the rostral superior colliculus were
inactivated with the GABA agonist, muscimol and activated
with electrical microstimulation and the effects on smooth
pursuit behavior were measured. The results of these
experiments demonstrate that the signal provided by the
rostral superior colliculus, rather than signaling a command to
keep the eye still or fixate, signal small, parafoveal target
locations that can be used to guide either saccades or smooth

pursuit eye movements.

(2 G 1E)

Matthew Neil Rasband. (= = — 3 — 7 N 2 K% - Ak, fla4s)

Successful electrical signalling in the nervous system

depends on the precise subcellular localization of ion channels.

To facilitate rapid action potential conduction while
minimizing space requirements, vertebrates have developed
both myelin and a heterogeneous ion channel localization
along axons. Specifically, the myelin sheath creates a high
resistance, low capacitance barrier to transverse currents, and
is interrupted at regularly spaced sites called nodes of Ranvier
where Na' channels are clustered in very high densities. In
contrast, K™ channels are excluded from both the node and the
paranode (the region where layers of myelin terminate and
form axoglial junctions) but are clustered in adjacent, short
5-15 um zones called the juxtaparanode. As a result, the

node of Ranvier represents one of the most highly specialized

(2001.4.6)

sites in the nervous system and is an excellent model for
studying how channels and other neuronal and membrane
proteins are targeted, clustered, and maintained in their
appropriate subcellular domains, and for determining how
neurons and glia reciprocally interact in subcellular
differentiation. We have undertaken an ambitious project,
using state of the art techniques in proteomics, monoclonal
antibody development, and membrane protein biochemistry to
perform a molecular dissection of the node of Ranvier and
identify the complex community of proteins involved in node
formation and channel clustering and maintentance. This
lecture will describe recent results leading to the molecular

dissection of the node of Ranvier.
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3. Neural basis of attention to object-tokens

Mitchell J. Valdes-Sosa. (Director, Cuban Neuroscience Center)

When one sensory event occupies an observer, accurate
perception of a second event is difficult until some time has
elapsed. Part of this limitation may reflect the allocation of
attention over time, a topic studied through paradigm like the
"attentional blink" and "repetition blindness. Here we show
that when attention is directed towards an event (a brief
change in direction) that transforms one of the illusory
surfaces perceived in transparent motion, it is difficult to
discriminate a subsequent event affecting the other surface
until some time has elapsed This attentional dwell-time lasts
about 500 ms. There is no interference between two

successive events that transmute the same surface. The

(2001.5.22)

two-surface cost was associated with a reduced event related
potential, N1 (and in some circumstances P1) component, as
well as reduced fMRI activity in early extra-striate visual
cortex (near MT/MST and near V4). These results indicate
attentional dwell-time corresponds to competitive effects at a
pre-perceptual locus in early vision. This difficulty in
switching attention rapidly between surfaces is not mediated
by spatial mechanisms (2-D or 3-D) or filters based on
elementary attributes. The effects are apparently mediated at

the level of object-tokens.
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6. Recovery of voluntary movement in the cat after selective spinal cord lesions.

Lars-Gunnar Pettersson(Department of Physiology, University of Goteborg, Sweden)

(2001.6.25)

(A . gHe 1F)

7. NGF OVER-EXPRESSION IN THE SPINAL WHITE MATTER OF TRANSGENIC MICE LEADS
TO ECTOPIC PEPTIDERGIC SENSORY FIBRE INNERVATION AND HYPERALGESIA

Ribeiro-da-Silva (Department of Pharmacology & Therapeutics, McGill University, Montreal, Canada)

A transgenic mouse has been developed which
over-expressed nerve growth factor (NGF) during postnatal
development under the control of a myelin basic protein
promoter. The over-expression occurred in myelinating
oligodendrocytes located in the white matter of the CNS, from
the date of birth to the age of 2 months. These animals
displayed ectopic networks of substance P (SP) containing
sensory fibres in the white matter in several locations in the
CNS, including the white matter of the spinal cord, from
postnatal day 5 onwards. The ectopic SP-immunoreactive (IR)
fibres occurred in bundles and persisted indefinitely after the

age of 4 months, although NGF levels had returned to normal.

(2001.6.26.)

At the ultrastructural level, the ectopic SP-IR fibres
established n erous synapses in the white matter of the spinal
cord, preferentially on dendrites that expressed the SP
receptor. Interestingly, no differences from control were
detected in the SP innervation of the superficial dorsal horn.
In behavioural studies, the transgenic mice displayed
hyperalgesia, which was reversed by SP receptor and NMDA
receptor antagonists. These results indicate that the ectopic
fibres were functional and, despite their ectopic location,
stillpreferentially innervated neurons expressing the SP

receptor.

(Y AR )
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Herbert Y. Gaisano (University of Toronto)
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13. The multifunctional role of the vestibular system: from the brain stem to the cortex, and back

Werner Graf, Lab. Physiologie de la Perception et de 1'Action, CNRS/College de France, Paris

Self-motion perception in the so-called "dorsal stream"
relays has largely been studied with reference to visual inputs
arriving via the lateral geniculate-V1 pathway. However, for
higher cortical processing in parieto-temporal regions, a
single sensory quality by itself, such as vision, can no longer
be of perceptual and behavioral importance, since every
displacement of the head in space will stimulate labyrinthine
receptors detecting either rotational (semicircular canals) or
linear accelerations (otoliths) in addition to the visual,
auditory and somatosensory peripheries. Furthermore,
multisensory input could be used to disambiguate ambivalent

monosensory information. Thus, signals carrying meaningful

(2001.9.17)

messages are certain to contain multisensory information, and
unequivocal interpretation of self-motion by the nervous
system requires converging multisensory information that
takes into account rotational and translational displacements
of eyes, head and body in three-dimensional space. It also
necessitates a comparison of congruent and conflicting input
originating from different sensors. We have been trying to
understand how sensory inputs leading to movement space
perception/representation are combined at the level of single
neurons in the primate neocortex, in particular the ventral
intraparietal area (VIP). This area is located in the fundus of

the intraparietal sulcus neighboring the medial and lateral
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intraparietal areas (MIP and LIP, respectively). Its neurons
respond selectively to the direction and speed of moving
visual stimuli, and many of these also have direction-
selective tactile sensitivity. VIP has been defined as the
principal projection area from the medial temporal area (MT)
and the medial superior temporal area (MST), and thus can be
considered as intimately related to self-motion detection and
analysis. We found indeed, that many neurons in VIP also
have vestibular responses. Anatomically and functionally, the
motion areas in the parieto-temporal regions are situated at an
intermediate stage between lower-level motion analysis and
motor output, and are involved in multisensory integration
and perceptual and motor decision-stage operations.
Vestibular input comes from all cortical areas that are
considered "vestibular", notably the parieto-insular vestibular

cortex (PIVC), and areas 3a and 2v. VIP also receives input

from the frontal eye fields (FEFs), and in turn also projects
there, and to the superior colliculus. In addition, there is a
direct projection from the FEFs to neurons in the central
mesencephalic reticular formation in the neighborhood of the
oculomotor nuclei. These neurons, in turn project to
oculomotor motor neurons, notably abducens motoneurons.
This newly discovered link thus constitutes one additional
sensory-motor processing loop involved in spatial orientation,
self- motion perception and compensatory eye movements.
We propose that the eye movement system may be organized
in several layered processing loops, each of which is involved
in different functional contexts, such as orientation, goal-
directed movements, saccade generation, reflex movements,

motor learning, etc.
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14. Activity-dependent bidirectional plasticity of active synaptic integration in hippocampal pyramidal cells

Dominique Debanne.

Integration of synaptic excitation to generate an action
potential (EPSP-Spike coupling or E-S coupling) determines
neuronal message. Bi- directional synaptic plasticity is well
established in the hippocampus but whether active synaptic
integration expresses bidirectional changes remains unclear.
We show here that in the area CAl long-term synaptic
depression is associated with a NMDA receptor-dependent
depression of E- S coupling. E-S depression is input specific

and is still expressed in the presence of GABAA and GABAB

(2001.9.17)

receptor antagonists. However, our preliminary data show that
E-S depression is not expressed in the presence of T-type
Ca2+ channel blockers. In single neurons, E-S depression is
observed without change of postsynaptic passive properties.
We conclude that a decrease in intrinsic excitability via a
down regulation of T-type current underlies E-S depression

and is synergic to glutamatergic long-term depressio

(2 gHe IE, BRI )

15. Dendritic coincidence detection and the induction of synaptic plasticity

Michael Hausser

We describe a mechanism for coincidence detection
mediated by the interaction between backpropagating action
potentials and EPSPs in neocortical pyramidal neurons. At
distal dendritic locations, appropriately timed EPSPs or

oscillations could increase the amplitude of backpropagating
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(Department of Physiology, University College London)

(2001.9.21)

action potentials by three- to fourfold. This amplification was
greatest when action potentials occurred at the peak of EPSPs
or dendritic oscillations and could lead to somatic burst firing.
The increase in amplitude required sodium channel activation

but not potassium channel inactivation. The temporal



characteristics of this amplification are similar to those
required for changes in synaptic strength, suggesting that this

mechanism may be involved in the induction of synaptic

IS

plasticity.
CE=R IR

16. Mechanisms of distance-dependent synaptic scaling in hippocampal neurons

Dr. Jeffery Magee

Synaptic input is widely distributed along complex
dendritic trees, which would result in a location dependence
of synaptic input unless counterbalanced by some other
factors. We have recently observed that a progressive 3-fold
increase in the conductance of unitary excitatory synapses
with distance from the soma is able to accomplish this
counterbalancing. We are now investigating the underlying
mechanisms of this novel distance-dependent synaptic scaling.
Using rapid glutamate application to outside-out patches we

have determined that the amount of AMPA and NMDA

(Neuroscience Center, Louisiana State University Medical Center, U.S.A)

(2001.9.25)

receptors present at distant synapses increases two to three
fold across the range of input. There does not appear to be any
alteration in receptor modulation or subunit expression. We
hypothesis that a greater number of larger area synapses as
well as synapses with multiple release sites are present in the
distant regions of the apical arborization.

Reference: Magee and Cook, Nature Neuroscience 3:
895-903 (2000)

8 FI =, IR 28K

17. Firing rates and patterns in hippocampal pyramidal cells in vivo

Gyorgy Buzsaki

Cortical pyramidal cells fire single spikes and complex
spike bursts. I will discuss the conditions in the intact brain
that 1) may affect the threshold of spikes, 2) regulate firing
rates and 3) determine the incidence of complex spikes.

Understanding the conditions that influence the initiation of
action potentials in single neurons is an important step in
determining the way information is process by neural
networks. We have investigated the properties of action
potential thresholds suing in vivo intracellular methods. We
have found a large variability in the threshold voltage of
spontaneously occurring action potentials. We have identified
two separate factors that contribute to this variation in
threshold: 1) fast rates of membrane potential change prior to
the action potential are associated with more hyperpolarized
threshold (increased excitability) and 2) the occurrence of

other action potentials in the 1 s prior to any given action

(Center for Neuroscience, Rutgers, The State University of New Jersey, U.S.A)

(2001.9.29)

potential is associated with more depolarized threshold
(decreased excitability). We suggest that prior action
potentials course sodium channel inactivation that recovers
with approximately a 1-s time constant and thus depresses
action potential threshold during this period.

Pyramidal neurons fire not only single spikes but also
bursts of spikes. However, the conditions necessary for burst
induction are not known. CA1 pyramidal cell burst activity
was examined in behaving rats. The fraction of bursts was not
reliably higher in place field centers, but rather in places
where discharge frequency was 6-7 Hz (theta oscillation
frequency). Burst probability was lower, and bursts were
shorter, after recent spiking activity than after prolonged
periods of silence (100ms-1s). Burst initiation probability and
burst length were correlated with extracellular spike

amplitude and with intracellular action potential rising slope.
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We suggest that bursts may function as "conditional
synchrony detectors", signaling strong afferent synchrony
after neuronal silence, and that single spikes triggered by a
weak input may suppress the later induction of a burst by a
strong input. This mechanism may provide a stabilizing
mechanism and limit the excitability increase brought about
by synaptic potentHow are the firing rate changes brought
about? In a familiar environment, the discharge frequency of
simultaneously recorded individual CA1 pyramidal neurons
and the co-activation of cell pairs remain highly correlated

across sleep-wake-sleep sequences. However, both measures

were affected when new sets of neurons were activated in a
novel environment. Nevertheless, the grand mean firing rate
of the whole pyramidal cell population remained constant
across behavioral states and testing conditions. The findings
suggest that long-term firing patterns of single cells can be
modified by experience. We hypothesize that increased firing
rates of recently used neurons are associated with a
concomitant decrease in the discharge activity of the
remaining population, leaving the mean excitability of the

hippocampal network unaltered.

(H eI 2, I A 28HE)

18. The role of the olivocerebellar system in the control of timing and amplitude of movements

Dr.Chris 1. De Zeeu (Department of Neuroscience, Erasmus University, Rotterdam, The Netherlands)

The olivocerebellar system is organised in separate
modules. Each module controls the timing and amplitude of
particular movement components about a particular axis in
space. Dynamic regulation of electrotonic coupling between
inferior olivary neurons, which provide the climbing fibers to
Purkinje cells in the cerebellar cortex, has been proposed as
one of the major mechanisms underlying the control of the

timing of movements, while the induction of long term

(2001.10.1)

depression (LTD) at the parallel fiber-Purkinje cell synapse is
probably one of the major mechanisms underlying adaptation
of the amplitude of movements. We have created and/or tested
several mouse mutants in which the induction of cerebellar
LTD or the electrotonic coupling between olivary neurons are
disturbed. Both cellular mechanisms will be discussed and

related to their roles in the control of movement.

(Y AR )

19. Neuronal Nicotinic Acetylcholine Receptors: Why is it a Hot in Neuroscience?

Professor Toshio Narahashi (Department of Molecular Pharmacology

and Biological Chemistry, Northwestern University Medical School, Chicago)

Neuronal nicotinic acetylcholine receptors (nnAChRs) have
become an extremely hot subject of investigations in
neuroscience during the past several years. This is because
their significance in the physiology, pharmacology, toxicology
and pathophysiology of the brain is increasingly recognized.

They are ubiquitously distributed in the brain, modulate the

346
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release of many neurotransmitters, are the target sites of
therapeutic drugs and newer insecticides, and are related to
several neurological disorders. Our most recent studies of
nnAChRs as related to Alzheimer's drugs and alcohol will be
presented.

(CEE= AN 55195
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22. GROWTH FACTOR-INDUCED OLIGODENDROGENESIS
FROM THE ADULT MOUSE SVZ:PERSPECTIVES FOR MYELIN REPAIR.
Francois Lachapelle (INSERM)

Multiple sclerosis (MS) is the most common cause of
neurological deficit in the young adult in Europe and USA.
The cause of this multifactorial inflammatory demyelinating
disease is presently unknown. However, the loss of myelin
and of healthy axons are believed to be responsible for the
irreversible damages. Myelin repair occurs in MS, however,
the potential for remyelination decreases with the progression
of the disease and the age of the patient. Although the causal
agent which triggers the disease has not been identified yet,
finding ways to promote remyelination would be benefitial for
the patients and would improve their quality of life. Strategies
for myelin repair can be based on substitutive engraftment of
myelin-forming cells or activation of spontaneous remyelina-
tion. Among different candidates for myelin repair, the adult
CNS contains stem-like cells localized in discrete areas L.E
the subventricular zone. These cells generate neurons and
astrocytes in normal conditions and in response to traumativ
or neuronal injury.

In order to evaluate their potential to generate myelin-forming
oligodendrocytes in vivo, fragments of the structure were
dissected out of the brain of 6 months old normal mouse and
transplanted into the brain of MBP-defective newborn
shiverer mice. Without treatment few cells survived and were
able to synthetise MBP+ myelin in the host brain. In order to
try to promote oligodendrogenesis from this structure donors
received then one unique intraperitoneal injection of 5ng/g of
living weight of EGF and FGF-2 two growth factors known to
promote proliferation in this area and PDGFAA whose
receptors is expressed by the PSA-NAM- positive cells
present in the structure . Afterward, their SVZ was dissected
and processed for transplantation in the newborn shiverer
mouse host brain 24 to 72 h. after treatment. The study
evidenced that the 3 factors favored the survival of grafted
cells. A 6 fold increase in the number of grafted brains
containing MBP+ myelin was observed with EGF and a 16
fold with PDGF and FGF-2 compared to vehicle-injected

controls used as donors. Tumorisation was observed with
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EGF but neither with PDGF nor FGF In addition, the effect of
FGF-2 was maximum after 48h. and still present after 72h.
Such effect was only observed when rostral part of the SVZ
was used for transplantation, but neither with the caudal part
of the structure nor with striatal fragments deprived of the
wall of the lateral ventricle. Analysis of the dynamic of the
cell population was performed by combining BrdU labeling
for proliferation with growth factor treatment: When animals
received BrdU (1mg/ g) 2h. before growth factor or vehicle
injection (tracing study), most of the BrdU positive cells
present in the SVZ and the rostral migratory stream were
PSA-NCAM+ cells. PDGF and FGF treatment induced a
twofold increase of the population of PSA/BrdU cells in both
structure. When animals received BrdU 48h. after treatment
(proliferation study) and were sacrificed 2 hours latter, PDGF
induced a twofold and FGF-2 a threefold increase in the total
number of BrdU+ and BrdU+/PSA-NCAM+ proliferating
cells in SVZ and RMS. In addition many BrdU+ cells could
be observed in the corpus callosum migrating toward the
cortex. But in contrasts with the previous conditions, most of
the BrdU+ cells were PSA-NCAM ,suggesting that the
proliferating effect of both growth factors was linked with an
effect on SVZ cells differentiation. Immunocharacterization
of the dissociated cell population obtained from SVZ
fragments to be grafted evidenced that PDGF and FGF
promote a 50% increase of PSA-NCAM+ (40.2% and 45.2%
respectively vs 27.3) and PSA- NCAM-/nestin+ cells (16.3%
and 15.4% vs 10.5%)over their respective controls. Moreover
the growth factors promoted a 3fold increase of the
TuJ1+neuroblasts (15.9%for PDGF, 16.2% for FGF vs 5.5%)
PDGF had no effect, but FGF-2 lead to a 4.5 fold increase of
the GD3+ population (0.9% and 2.17% vs 0.79%). In addition
both factors increased the proportion of 04 cells(10.25% and
12.6% vs 6.23%). In contrasts, nestint GFAP+ and GalC+
cell populations were not modified. In order to determine
whether these cells could also remyelinate, fragments of

MBP- LacZ tg mice were engrafted in the SVZ of normal



mice remoted from an LPC-induced demyelination of the
corpus callosum. The study evidenced that FGF-2 treatment
strongly increased the participation of grafted cells to
remyelination. These results suggest that SVZ cells could

participate in myelin repair in the adult providing that they
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could be conveniently primed. In addition, they suggest that a
convenient window of cell activation rather than a continuous
exposure would favour generation of differentiating cells able
to participate in the process of remyelination.

(5 —#)
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25. ANEW TRANSGENIC MODEL FOR STUDYING CORTICAL DEVELOPMENT AND NEURAL DEGENERATION.

Anthony T.Campagnoni.(Neuropsychiatric Institute UCLA School of Medicine)

The myelin basic protein gene encodes two sets of
products: the classic myelin basic proteins (expressed by
myelin forming cells) and another family of proteins, called
the golli proteins, which are expressed in neurons,
oligodendrocytes and cells in the immune system. We
prepared a transgenic mouse using the golli promoter of the
myelin basic protein gene to target HSV thymidine kinase
to cortical preplate neurons. Dams were injected at E11.5
and E12.5 with gancyclovir to ablate a portion of the
subplate neurons. This resulted in the formation of a major
post- natal cortical lesion, leading to hydrocephaly and
death by P24-27. During embryonic development subplate
neurons became relatively more dispersed than normal in
the ablated mice. By E18, the cortex was clearly delaminated
as assessed by cresyl violet staini immunostaining with a
number of markers. By E18 reduced neuronal density within
the cortex was evident in the ablated animals. Neurofilament
staining indicated some misdirection of fibers by P1, as
evidenced by an accumulation of fibers in the cingulated
region of the cortex. Also, golli staining revealed
substantial loss of fibers within the cortex and

cortical-thalamo fibers coursing through the striatum by

(2001.12.4)

this age. After birth, animals became hydrocephalic, with
ventricles enlarging and the cortex becoming increasingly
thinner with age. While TUNEL labeling showed some
increased cell death in the cortex at E18.5 and P1, there was
substantially increased cell death in the VZ and SVZ, as
well as the striatum, which continued after birth. BrdU
labeling at E13 and E15 clearly show impaired migration of
neurons from the ventricular zone of the ablated mice into the
intermediate zone and cortical plate. Immunocytochemical
staining for radial glia alone and in combination with BrdU
indicate reduced density of radial glia and truncated/disrupted
fibers which probably contribute to the impaired migration of
neurons out of the VZ. The increased cell death observed in
the VZ may be due to the inability of cells to exit the VZ.
Thus, the lowered cortical neuronal density and
delamination in the ablated mice probably results from
impaired neuronal migration from the SVZ & VZ. The data
indicate that ablation of a percentage of preplate neurons is
sufficient to cause severe developmental abnormalities in

the cortex involving the radial glia as well as the subplate.
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26. Voltage-gated sodium channelopaties: new molecular mechanisms
Mohamed Chahine(Laval Hospital, Quebec, Canada)
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28. The Power of Electron Microscpy and Crystallography to Solve the Structure of Membrane-bound Factor VIl and

the Actin-bound Arp 2/3 Complex.

Svetla Stoilova-McPhie

REAE (Fyxi, V¥ —) ©2RkTimibis
L FOBEBTHEMEEHERIC L D Wik L e T & R
L L Cu % Svetla Stoilova-McPhie fi (2, M/ Mz k5

(2001.12.18)

MR RN 23730 2 o3 T-Hl 2t A= 52 0 Lt s O
GACNQAYY - AYR
GHY - kL EIHE)

29. Calyxof Held >+ FRIZH T B MEATEEG S+ T RN T—IL DB L #HFE
BAGERL (v 7 A« TT U BRI IR SAE)

T RTRE 7R & 7 AN 7 — v DAk & A TELE, ]
ST T AR, o & 2T T AMER EICEET 5
LEZLNTND, i, SBHEORBICL LT 7 A
HI#E RO Ca i ANIC & > T, 7 2AMEDS DEIE
RS2 D L OWED 2 ST
1998; Stevens and Wesseling, 1998; Wang and Kaczmarek,
1998), €D A J3 = X LB LTI RMRS —H L Than
(Wu and Borst, 1999), Z ORIEIZBI L T, calyx of Held
AL LTHY, T 7 2R E D & ORI ik 29
LT L TR R I o7, EPSC M b UEF AL EE
MW TREWE R 2 HEE LTCRR, (W E

(Dittman and Regehr,

(2001.12.27)

IR TR, SR ThItEND (FEHK 3 ms)
BFEIND DI # 2 2/ aft L, KR Tl
SHHEFEH 20 ms)7-72HI2 (200 ms LIN) s D
INEEEICBES D Z E Doz, 61, BEET
B En s /MaO#FEIZ, Ca/calmodulin 23EH5- L TW5
Z Moz, Ca/calmodulin HEIFHED/IMa DT,
AR THUE SN2/ MADRIFE & & bimsE BRI
T DR ST T AREERFEL TN D DL EZD
o,
(Y - HAT)

351



LEPREARFEITE R 5 23 % (Dec,2002)

30. KRB FMAMBOMBERRD L F TRIEE

FERY . R RIES TR AT 72 )

RIMFE 1T m RIS RE DJE & LT, Fox OFTBIOMRER
ERLTWAHZENRS ML TWET, Larl, Z0
FEARBAL T & 2 KIMEE O R TR Bl 28 & oo & 9
N TWADONZEAEMOLILTEY /A, KINE
B ORI T BT O iE T & 2 A & M TERL O
RS T H B IR 2 FE TR S h TWn5 2
EBIE BN TWET, ZOMRENRBREZHMT S

(2, FAEEIXE TR O Y7 & A 7 OfifdT % it
DTWET, BEE, FNENOYTZ A TOMEKR
WIS 5 )7 A ORI B L TR REM 22 AT 217 o
TRV X2, 40ENE, TORPEREZBELET, F
HEELTE, 7y MORBAKE DA T A ZAEREVER L
R LB L RRER S TRRER L - IR N A A T
CEFEALET, MkEEE L2%, DAB KIS TEOHM
Bl oD 7 % S BAIC Yete, U, 1 BB 3 RO

3. RERTITA2—
[ZDULVT
T

Nasu-Hokola J&13 1970 RPN H AL 7 4 T B
THMSZIZHRE S 47z, 100 5 AIC 2 AR DORIEHR &R
THARLHIREHTH Y, BEILEEMERE & I
ITHEDIE R 2k L, DOWVITITEEERE R 2SI LT
WAZE D, ZORKEETFITRE, RERTRWHIA
TWi v 7+ N7 ¥ 7 &% — DAP(DNAX Activating
Protein)12 TH D T & BHRE ST, LLRA S ZhE
TDAPI2 R~ T A THHAIR R DRFITHE ST
P2, Bz I3 E ISR L 72 DAP12 KB~ U A OFTENfiE
WEAToTo& 2h, MWMaRREFICBWTBEIND

352

(2002.1.17)

GUEGIRAT > A T WNE 2o TR 8182, fiEbT L
FL7-, ZFOFER, fast-spiking Hiffl & & 7 /L7 — & Hifa
DOMIRIEKRD Z —7 > ML, FITBHIRZER, Ik
Zekd, MR L7228, non-fastspiking £~/ T/ T o
AMAE Llate £ spiking / = 2 —w1 7' ) 7 7 5 — LHIHRIE, X
D HEOBRRZSE & BOSE OFEE, Mgk T L., b
DOFRZEELIEEI 1T, 1§ & A EDOBFE IO IERFRMEApREL
RISATILTWE LT, LFD 4 B O IEHEAHIR O 1hig
ERBIEILT 2 > T 7 ARGEEEMLOERIE, v T 7 2%
AT DRIIRZEE - 2SO AP IRREIT L F L CHEAn L
F LD, ZOWHREBITY 7 7 V—T7 TR 2o T E
L7z, BLEDRENG, ZNHDYT I N—T Dy F 7 A
B~ DOIHENEM TR0 2 EHEHI L TWET,

(CEE I35

F DAP12 ORIET D XD : IR L BEBZEH S WL S MERM Nasu-Hakola & DBEE

T CGRAEKZAIMEREAIFTERT - S F-EABIE BF)

(2002.1.22)

TR EE) S — EM%ﬁwmbtoéch@ﬁmﬁE
ARk G s K OVEBRFATIC K 0, IR
BIER & T T ADBREFPBLE SN, I DITHK
TOIT Y UBHRIZIEAY 7 Ret A K TODAPI2
DIBPLETHD T &mmwéhﬁgbtmofmwu
KIB~ 7 ARG BHRE O RIERERE, 3 X ORI
Tt X &4 %kﬁ%vAwT%ﬁT%é%ﬁ@%Tw
W25 & Bbis,

Iy

(2 B E)



32, IMNBIAR FLRABEMB TR F— AR

IS

FNEE (BRRY R AR ERER)

T AR—R 3 B I P E CHIENES 723 FE L,
TRV 2EFETE ST 7 —F L LTHLR %
B ERIZLTCWND, AR TR b= 20505 THHE
AP CERESN TV, ML TIT L Y B
MEENTWDEBZZB D, & xIE, BAN—EDOMH
FEE RIS CO 2 &b 4 EFEL, & TOH A
N RFEFFIZEE L SN2 O TEZ2R L, MIENREN
HpHZ LTINS LT, MIFEORKE- Mk
I EDOZRIR, T hay R T, &bk z 45—
FERAIZIREICIE L END, /v I T T RS TAD

(2002.1.24)

EAT DN, FAE O MNESIE ORI IRAE S, TR
TR DAETER,  F 7o AR VR B o0 SRS (< B
HLTWAZEWRBENTND, EIF—TiF, T
INA—HOFERD—>TH D L=V OIERT
DB THY, IHIT, AL AEEA LUMIASEZ il
TBHUTFAOREHREE LTHERE SR TV A/Malko
Bz, B AN—BIEHELO 5 TR &0 5 S0 DE
L72\y,

(124 e —4)

33. MRI Visualization of Neuronal Connections in the Macaque Monkey.

K.S. Saleem. (Washington University School of Medicine, Louis, USA)

To date neuroanatomical connections have been mainly
examined by means of degeneration methods and tracing
techniques. Such studies require fixed processed tissue for the
data analysis, and therefore they cannot be applied on the live
animal. In the present study, we examined the neuronal
connections in-vivo, particularly the output connections of
striatum, and connections of the early visual pathways using

MRI visible contrast agent that is transported anterogradely
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through the axon, and subsequently trans-synaptically. The
axonal transport of the contrast agent was monitored using a
4.7T Biospec (Bruker, Inc) NMR scanner. Successful tracking
of such in-vivo connection will be of paramount importance
for guiding electrophysiological experiments in the alert,
trained monkeys. The detailed projection patterns observed in
MRI will be discussed.
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35. Recent advances in studies of experience- and learning-induced cortical plasticity

Michael M. Merzenich (Coleman Laboratory, Departments of Otolaryngology

and Physiology, Keck Center for Integrative Neuroscience, University

of California at San Francisco & Scientific Learning Corporation, Berkeley)

Results of recent experiments directed toward understand-
ing learning-induced cortical plasticity shall be summarized.
Our research focus has been on a) the documentation of
changes in distributed cortical responses induced by
experience and learning, b) the modulation of plasticity as a
function of behavioral context, c¢) similarities and differences
between pre-critical period and post-critical period plasticity,
d) experimental and theoretical studies of the progressive

self-organization of forebrain representational systems; e)

(2002.2.1)

catastrophic developmental progressions attributable to brain
plasticity mechanisms and accounting for catastrophic
neurological and psychological "illness", and f) the contribu-
tions of plasticity-induced change progressions to variation in
human performance abilities. These studies have led to the
development of novel strategies for improving human
performance capacities, principally applied to impaired child

populations.
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36. Characterization of neocortical neuronal types by single RT-PCR.
Bertrand Lambolez (CNRS Laboratoire de Neurobiologic)

We have used single cell RT-PCR after patch-clamp to
investigate neocortical cell-type diversity at the electrophysio-
logical, molecular and morphological levels. Among neo-
cortical interneurons, we have extensively characterized a
VIPergic population which shows distinctive physiological

molecular and morphological features. Their definition as a

(2002.2.7)

distinct interneuron subtype is further substantiated by their
specific integration of different neurotransmitter pathways.
The relevance of defining neuronal types will be discussed
with respect to possible specific functions in the neocortical
circuitry.

(5% EHFL)

37. Analyse de la Societe Francaise et de son dynamisme, tentee pour une recherche d'une plus grande originalite

scientifique Japonaise

(Analysis of French society and its dynamism, attempted for a research of greater scientific originality in Japan)

Shigeru TSUJI (Departement de Cytologie, Institut des Neurosciences, Universite Pierre et Marie Curie,

75005-Paris, France ; Laboratory for Neural Architecture, Brain Science Institute, )

I)  Histoire du contact entre Japon et 'Occident et de
la place de la France dans cette histoire

II) Histoire et Geographie de la France

III) Organisation de 1'Etat en France

IV) Societe Francaise tournee vers 1'exterieur

V)  L'esprit francais
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VI) Le Siecle des Lumieres (Enlightenment) et la
Revolution Francaise

VII) Religion en France

VIII) Individualisme Francais

IX) Travail en France

X)  Conflits en France



XI) Education en France

XII) Vision equilibree de laFrance sur le Japon et son
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message culturel Conclusion
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38. Expression, function and phosphorylation of TRPC proteins in human Platelets

Kalwant S. Authi (Centre for Cardiovascular Biology and Medicine King's College London)
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Ca®" elevation is an important component of platelet activation.
Conversely elevation of the cyclic nucleotides cAMP and cGMP
(by PGI2 and NO, respectively) serves to inhibit cell function
with inhibition of Ca** elevation an identified mechanism. Ca®"
entry mechanisms are still not fully understood. Whilst the Ca*"
release channel of intracellular stores i.e. the inositol
1,4,5-trisphosphate receptor (IP3R) is well established, the
identity of the entry channel is still unknown. Recently transient
receptor potential (TRP) proteins that are known to mostly code
for non-selective cation channels have been suggested as candi-
dates. In mammalian systems these have been subdivided into

three main families namely the short or TRPC family, the long or
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TRPM family and the vanilloid receptor like or TRPV family. To
date 7 family members of mammalian TRPC genes have been
identified with over-expression studies suggesting that most code
for non-selective cation channels. This study was designed to
examine the expressioSerine/threonine phosphorylation was
investigated in [32P] labelled platelets. Protein phosphorylation
was analysed by autoradiography. When platelets were stimulated
with thrombin (T, 2U/ml) there was an increase in the
phosphorylation of pleckstrin but immunoprecipitated TRPC1 or
TRPC6 was not phosphorylated. When the cells were incubated
with BIMPS (an agent that activates cAMP-PK) platelets did not
aggregate and analysis of lysates shows increased
phosphorylation of the phosphoprotein VASP. This was also
apparent when platelets are stimulated with 8-pCPT-cGMP (a
c¢GMP-PK activator). Immunoprecipitation of TRPC1 after either
incubation showed increased phosphorylation of associated
proteins of molecular size 250, 120, 85 and 70 kDa. However a
100 kDa phosphoprotein was not observed. This suggested that
TRPC1 was associated with substrates of cAMP- and cGMP-PKs
of sizes 250, 120, 85 and 70 kDa. When immunoprecipitation
was carried out with the anti-TRPC6 antibody, 2 promineThis
work is supported by the British Heart Foundation.
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40. Topic 1: US Primate Research Centers: Mission and Organization Topic 2: Braininfo: a Neuroanatomically Based

Source of Information about the Brain

Douglas M. Bowden (Psychiatry & BehavioralScience)
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Topic 2: BrainInfo: a Neuroanatomically Based Source of
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Information about the Brain

R L3S TV A "Brain Info" 7’2 ¥ = 7 MIDWT
BiEE /=77 % 97, "Brain Info" X5 /L O fd#hfe O 1R fiR
FIFHICBE T 2R AR R R AT 5 web X—2D
VAT ATY,
(http://www.braininfo.rprc.washington.edu/), FEFED T E
GO TRIHNZTES TIETY, 2235, 2/18-19 DI Bowden
&&@A%z%%éhtwﬁi%ﬁ%TVVthbi
T T ZHEAE < 72 SV (kazuseki@nips.ac.jp).
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42. Visual perception at the time of saccadic eye movements
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Choongkil Lee (Seoul National Univ.)

It is widely assumed that successful vision integrates the
information regarding eye movements as well as retinal input.
In accordance with this, neurophysiological studies have
documented modulation of neural activity in the visual cortex
by an extraretinal source coupled to saccadic eye movements
in the cat, monkey, and human, and psychophysical studies on
human have reported modulation of spatial vision at the time
of saccades. Understanding the mechanisms and strategies by
which this extraretinal input is integratged is critical to a

complete understanding of vision beyond understanding how
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a representation of external world is accurately but passively
formed from the retinal input. In this talk, I would like to
present a recent finding that visual motion perception is
systematically modulated by an extraretinal eye movement
signal, and discuss on-going experiments to further study the
related mechanisms.

Reference J Park, J Lee, & C Lee. (2001) Non-veridical visual
motion perception immediately after saccades. Vision Research,
41:3751-3761.
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44. OREXIN NEURONS ACT AS A LINK BETWEEN PERIPHERAL METABOLISM AND CENTRAL MECHANISMS

CORDINATING AROUSAL AND FOOD INTAKE

SAKURALI, Takeshi (Institute of Basic Medical Sciences, Tsukuba University)

Behavior in animals is highly influenced by food
availability, but pathways by which the brain regulates
behavior in response to homeostatic metabolic input from the
periphery have remained unclear. Neurons of the
hypothalamus that express the neuropeptide orexin have been
hypothesized to respond to changes in peripheral metabolism
and regulate behavior in response to homeostatic need. We
demonstrated that orexin-containing neurons are able to
monitor peripherally generated indicators of nutritional state,
and are necessary for normal augmentation of arousal in
response to fasting. Electrophysiological studies of isolated
orexin neurons, which are specifically labeled by expression
of green fluorescent protein in orexin/EGFP transgenic mice,
revealed that activity of these neurons is inhibited by
extracellular glucose and the adipostat leptin, and stimulated

by the recently characterized gastrointestinal peptide ghrelin.

45. GFP ZAWEAIL HLTO—T

(2002.3.8)

Behavioral studies of orexin/ataxin-3 transgenic mice, in
which orexin neurons are genetically ablated, demonstrated a
failure of transgenic mice to increase wakefulness and motor
activity during food deprivation compared to wildtype con-
trols. We suggest a model in which reduced food availability
alters circulating levels of glucose, leptin, and ghrelin,
together leading to increased firing of orexin neurons. Orexin
neurons promote wakefulness and locomotor activity to
reinforce and support food-seeking behaviors. Simultaneously,
orexin neurons activate hypothalamic feeding mechanisms,
such as those mediated by neuropeptide Y neurons. Orexin
neurons thus provide a unique and critical link between
peripheral metabolism and central mechanisms coordinating

arousal and food intake.
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Green Fluorescent Protein(GFP) i3 8 Yo H'E CEIE Tl
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46. RESTORATION OF LOCOMOTOR FUNCTION IN A WHEELCHAIR-DEPENDENT SPINAL CORD INJURED
RICHARD HERMAN

Spinal cord injury (SCI) in humans often leads to
catastrophic impairment of functional locomotion. Of the
approximately 250,000 chronic SCI in the U.S., nearly 50%
are considered clinically incomplete i.e., there is some sensory
sparing in the lower extremities associated with complete
paralysis (ASIA B), non-functional muscle strength (ASIA C)
or functional muscle strength (ASIA D) of the lower
extremities. ASIA B and C category subjects are usually
wheelchair-dependent and if they can ambulate short
distances, they do so with considerable sense of effort and
fatigue. We recruited a wheelchair-dependent 43 year old
ASIA C subject who was 3 years post-cervical SCI, thus a
quadriplegic. The intention was to implement a paradigm
consisting of Partial Weight Bearing Therapy (PWBT)
followed by Epidural Spinal Cord Stimulation (ESCS) of the
lumbar enlargement of the spinal cord. During PWBT, the
subject walked on a treadmill with his body weight partially
supported in a harness. PWBT led to improved stereotypic
walking patterns but was insufficient for over- ground
walking in terms of safety, energy cost, and fatigue. PWBT
with ESCS (sensory stimulation) generated immediate

improvement in gait rhythm when appropriate stimulus

(2002.3.20)

parameters were used. When compared to the non- stimulated
condition, over-ground walking was featured by a reduction in
time and energy cost of walking, sense of effort and a feeling
of “lightness” of the legs. After a few months of training,
performance in speed, endurance and metabolic responses
(via indirect calorimetry) gradually converged with/without
ESCS at a short distance (e.g., 15 m), suggesting a learned
response to these conditions. However, at longer distances
(e.g., 50-250 m), performance with ESCS was considerably
superior.

Gas exchange data revealed ESCS was associated with an
8-fold-greater exercise-induced fat oxidation rate and reduced
dependence of exercising muscle on glycolysis. Most
importantly, the subject was able to perform multiple
functional tasks within the home and the community with
ESCS. We propose that ESCS induced sensory modulation of
spinal circuits and augmented the use-dependent plasticity
created by PWBT. Further, ESCS apparently elicited greater
activation of an oxidative motor unit pool, thereby reducing

the subject's sense of effort and energetic cost of walking.

(Y & )

2% Dr. Richard Herman is the Director of the Clinical Neurobiology and Bioengineering Laboratories at the Good Samaritan Regional Medical

Center (GSRMC), Phoenix; Research Professor of Bioengineering, Arizona State University (ASU), Tempe; Research Professor of Pharmacol-

ogy, Health Sciences Center, University of Arizona, Tuscon. His medical specialty is Rehabilitation Medicine. This research is the result of

collaboration between GSRMC and ASU.
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