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1. " Volitional control of neural activity: implications for brain-computer interfaces."

Eberhard E. Fetz (Dept. of Physiology and Biophysics, Washington National Primate Research Center,
University of Washington, Seattle WA, USA)

The activity of many cortical neurons is modulated by
appropriate sensory stimulation and/or during performance of
behavioral tasks. In addition to these well-known sources of
drive there appears to be an unappreciated additional modality
that arises from internally generated activity and is under
"volitional" control. This volitional drive appears in experiments

in which monkeys were operantly trained to control the activity

(2004.4.8)

of cortical neurons with biofeedback. It also appears in more
recent brain-computer interface studies in which monkeys
controlled the position of cursors or robotic arms with cortical
activity under closed-loop conditions. This talk will review
evidence from these and other studies that suggest a volitional
modality for cortical neurons, and will speculate on the

implications for implantable brain-computer interfaces.

(1Y . B Ffoz)

2. Signaling through ion channels: from molecules to behavior

Dr. Paul Slesinger (Assistant Professor, Peptide Biology Laboratory, Salk Institute for Biological Studies, USA)

Part 1. GIRK channels are activated by different combinations
of Gbg subunits in vitro but only couple to pertussis toxin (PTX)
- sensitive G proteins in vivo. The molecular interactions
underlying the formation of these distinct signaling pathways are
not well understood. I will present evidence that the C-terminal
domain of the GIRK channel plays a central role in organizing a
PTX-sensitive G protein signaling complex. These results
suggest that GIRK channels exist in a G protein signaling
complex that may be specified by Gbg (i/0) binding to the
C-terminal domain of GIRK channels. This region implicated in
G binding overlaps with a segment in IRK1 channels involved in
Andersen's disease, suggesting a possible mechanism for how

Gbg subunits may alter channel gating. (Ref.: J. Physiol. (2004)

(2004.5.19)

555, 643-657)

Part 2. The rewarding effect for drugs of abuse is mediated by
activation of the mesolimbic dopamine (DA) system while
putative  anti-craving compounds inhibit the system.
Interestingly, different GABABR agonists can exert similarly
opposing effects on reward, but the cellular mechanisms
involved are unknown. We found that the coupling efficacy
(EC50) of GABABR to G protein-gated inwardly rectifying
potassium (GIRK) currents was much lower in DA-neurons than
in GABA-neurons of the ventral tegmental area (VTA). [ will
discuss these new findings within the context of drug addiction
and G protein regulation of GIRK channels. (Ref.: Nature
Neurosci. (2004) 7, 153-159)

(Y Ak 5L
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3. Cell volume sensitive ion channels in the regulation of erythrocyte apoptotic cell death

(FIMERD T R

=P R EMREBRRERMEA L F v RIL)

Florian LANG (Department for Physiology, University of Tubingen, Germany)

Cells entering programmed cell death or apoptosis destroy
their genetic information by DNA degradation and expose

phosphatidylserine to the outer leaflet of the cell membrane.

Phosphatidylserine exposing cells are recognized by macrophages,

which bind those cells engulf and degrade them.

Erythrocytes are devoid of DNA and have hitherto been
considered not to undergo apoptosis. However, profound osmotic
erythrocyte shrinkage, oxidative stress, energy depletion or lack
of CI' activate a Ca®" permeable unspecific cation channel with
subsequent stimulation of a Ca®* sensitive scramblase which leads
to phosphatidylserine exposure at the cell surface. Ca®* further
activates the GARDOS K channels leading to cellular loss of K,

subsequent cell shrinkage and further activation of the cation

4. Zebrafish {TE1 £

(2004.5.25)

channels and scramblase. Pharmacological inhibition of the cell
volume regulatory cation channel or absence of extracellular Ca>"
blunts but does not abolish osmotically induced erythrocyte
apoptosis pointing to the involvement of additional proapoptotic
mechanisms.

Compelling evidence points to a role of premature apoptosis in
the pathophysiology of several forms of anemia. Moreover,
activation of cell volume regulatory cation channels may be
important during infection of erythrocytes with Plasmodium
falciparum, which imposes oxidative stress on the host cell
membrane and thus activates several channels including the
cation channel. Subsequent host cell apoptosis presumably

accelerates the in vivo removal of the infected cell.

(A [ 28fh)

B mutant IZH B L F TADRE & HEE

Fumihito Ono (University of Florida, USA)
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I would like to introduce our approaches to investigate
neuron-glia-blood flow couplings using the in vivo two-photon
microscopy technique. First, I will present our recent work on
spontaneous calcium events among astrocytes in the neocortex
(Hirase et al., PLoS Biology, 2003 --- www.plosbiology.org).
In the second part of the talk, I would like to introduce
capillary level circulation imaging in the neocortex in epileptic
foci (Hirase et al., Neuroscience, in press). Abstracts of the
two studies were pasted as below respectively.

Large and long-lasting cytosolic calcium surges in
astrocytes have been described in cultured cells and acute
slice preparations. The mechanisms that give rise to these
calcium events have been extensively studied in vitro.
However, their existence and functions in the intact brain are
unknown. We have topically applied Fluo-4 AM on the
cerebral cortex of anesthetized rats, and imaged cytosolic
calcium fluctuation in astrocyte populations of superficial
cortical layers in vivo, using two-photon laser scanning
microscopy. Spontaneous [Ca>']i events in individual astrocytes
were similar to those observed in vitro. Coordination of [Ca®']i
events among astrocytes was indicated by the broad
crosscorrelograms. Increased neuronal discharge was associated
with increased astrocytic [Ca']i activity in individual cells and
a robust coordination of [Ca®’]i signals in neighboring
astrocytes. These findings indicate potential neuron-glia

communication in the intact brain.

(2004.8.2)

Local hemodynamics of cerebral cortex is the basis of
modern functional imaging techniques, such as fMRI and PET.
Despite the importance of local regulation of the blood flow,
capillary level quantification of cerebral blood flow has been
limited by the spatial resolution of functional imaging
techniques and the depth penetration of conventional optical
microscopy. Two-photon laser scanning microscopic imaging
technique has the necessary spatial resolution and can image
capillaries in the depth of the cortex. We have loaded the
serum with fluorescein isothiocyanate (FITC) dextran and
quantified the flow of red blood cells (RBCs) in capillaries in
layer 2/3 of the mouse somatosensory cortex in vivo. Basal
capillary flux was quantified as ~28.9+- 13.6 RBCs/sec (n= 50,
mean+-std) under ketamine-xylazine anesthesia and 26.7
+-16.0 RBCs/sec (n=31) under urethane anesthesia. Focal
interictal (epileptiform) activity was induced by local infusion
of bicuculline methchloride in the cortex. We have observed
that capillary blood flow increased as the cortical local field
events developed into epileptiform in the vicinity of GABA
receptor blockade (<300 micro meters from the administration
site). Local blood flow in the interictal focus increased
significantly (42.5+-18.5RBCs/sec, n=52) relative to the
control conditions or to blood flow measured in capillaries at
distant (>1mm from the focus) sites from the epileptic focus
(27.8+-12.9 RBCs/sec, n=30). These results show that

hyper-synchronized neural activity is associated with
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increased capillary perfusion in a localized cortical area. This

volume is significantly smaller than the currently available

7. Oligodendrogenesis in Development and Disease

resolution of the fMRI signal.
(FH2 : JT7E  FRER)

Bruce D.Trapp (The Lerner Research Institute The Cleveland Clinic Foundation:USA)

This seminar will review data from the Trapp lab that
characterizes oligodendrocyte production in developing rodent
brain and in demyelinated lesions in the brain of individuals
with Multiple Sclerosis (MS). In the developing rodent brain,
oligodendrocytes appear in a temporal and spatial sequence
that preceeds myelination by several days. These cells, referred
to as pre-myelinating oligodendrocytes (PMO), symmetrically
extend multiple, myelin protein-positive processes. They are
generated from oligodendrocyte progenitor cells (OPC’s) that
express the sulfated proteoglycan NG2. PMO’s have a limited
lifespan and either myelinate axons or die by apoptosis. As
they begin to myelinate, PMO polarize their surface
membranes and target proteins to distinct membrane domains.
After oligodendrocyte production is complete, the
NG2-positive OPC’s remain as an abundant cell type in the

mammalian CNS. Multiple Sclerosis (MS) is an inflammatory

(2004.8.27)

demyelinating disease of the CNS. While some MS lesions
can be remyelinated early in the disease process, most chronic
MS lesions are not remyelinated. Remyelination requires
generation of new oligodendrocytes. We investigated chronic
MS lesions to determine if the failure of remyelination was
due to absence of progenitors, failure of progenitors to produce
new oligodendrocytes or failure of new oligodendrocytes to
myelinate. We detected both oligodendrocyte progenitor cells
and pre-myelinating oligodendrocytes in chronic MS lesions.
The oligodendrocytes expressed myelin proteins but failed to
remyelinate axons. They did, however, extend processes that
associated with axons. Failure of remyelination in MS is due
in part to lack of oligodendrocyte-axon interactions that induce
the transition of the oligodendrocyte from a non-polarized to a
polarized epithelial cell.

(Y —49)

8. Transmitter effects on GIRK channels and on constitutively active KirNB channels in brain neurons.

Professor Yasuko Nakajima (Department of Anatomy and Cell Biology, University of Illinois at Chicago,
College of Medicine)
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9. Mechanisms of GIRK (Kir3) channel inhibition by transmitters

Professor Shigehiro Nakajima (Department of Pharmacology, University of Illinois at Chicago, College of Medicine)
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10. Synfire Chains and Cortical Songs: Temporal Modules of Cortical Activity

Yuji Ikegaya (Department of Biological Sciences, Columbia University)

How can neural activity propagate through cortical
networks built with weak, stochastic synapses? We find
precise repetitions of spontaneous patterns of synaptic inputs
in neocortical neurons in vivo and in vitro. These patterns
repeat after minutes, maintaining millisecond accuracy.

Calcium imaging of slices reveals reactivation of sequences of

11. Axon-glia interactions at the node of Ranvier

(2004.8.27)

cells during the occurrence of repeated intracellular synaptic
patterns. The spontaneous activity drifts with time, engaging
different cells. Sequences of active neurons have distinct
spatial structures and are repeated in the same order over tens
of seconds, revealing modular temporal dynamics. Higher

order sequences are replayed with compressed timing.

(Y . W 72)

Elior Peles (The Weizmann Institute of Science: Israel)

Efficient and rapid propagation of action potentials in
myelinated axons depends on the molecular specialization of
the nodes of Ranvier and particularly, on the clustering of Na*
channels at the nodes, which forms the molecular basis for
saltatory. The nodal region is organized into several distinct
domains, each of which contains a unique set of ion channels,
cell adhesion molecules and cytoplasmic adaptor proteins.
This organization is essential for the rapid propagation of action
potentials and its disruption results in pathophysiological
changes often seen in demyelinating diseases. The local
differentiation of myelinated axons is tightly regulated by
oligodendrocytes and myelinating Schwann cells. Two cell
recognition molecules, Caspr and Caspr2 mediate axoglial
interactions around the nodes and play an important role in

the organization of the nodal environs by two different

(2004.9.6)

mechanisms: Caspr and its associated protein contactin,
participate in the generation of a barrier-like structure at the
paranodal junction formed at both sides of the nodes, whereas
Caspr2 associates with the contactin related TAG-1 and
serves as a scaffold that maintains K™ channels at the nearby
juxtaparanodal region. At the nodal axolemma Na” channels
are localized and associate with two cell adhesion molecules
of the immunoglobulin superfamily, NrCAM and
Neurofascin-186 (NF186), as well as the cytoskeletal adaptor
ankyrin G and the actin-binding protein spectrin BIV. Using
an expression cloning strategy, we have recently identified a
novel glial receptor for the nodal CAMs. This protein, termed
Gliomedin, mediates axoglial interaction in PNS nodes and
may play a role in the formation and maintenance of Na+
channel clustering at this site.

(Y —48)
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12. A novel GABAergic afferent system selectively controls thalamocortical cells

in higher-order thalamic nuclei.

(1) Dr. Hajnalka Bokor (Institute of Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungary)

In contrast to the exceedingly diverse cortical inhibitory
networks, thalamus is characterized by a more simple
GABAergic system dominated by afferents arising from the
thalamic reticular nucleus (nRt). Here we describe a conceptually
new type of GABAergic afferent pathway, distinct from nRt, that
exerts powerful inhibitory effect selectively in higher order
thalamic relays. Large GABAergic terminals formed by axons
originating in the anterior pretectal nucleus (APT) selectively
innervated the proximal dendrites of relay cells via multiple

release sites. Stimulation of APT afferents revealed a GABAA -

(2004.9.13)

receptor mediated, monosynaptic IPSC in thalamocortical cells in
vitro and exerted pronounced inhibitory influence on relay cell
activity in vivo. Juxtacellular recording and labeling in vivo
disclosed APT neurons with firing properties phase-locked with
or independent of EEG activity and justified the APT-thalamic
pathway at the single cell level. Our data demonstrate a novel
GABAergic component in thalamocortical networks that exert
powerful and complex control on relay cells involved in higher

order functions.

13. Unprecedented target selectivity of endocannabinoid signaling and perisomatic inhibition in layer V

of the somatosensory cortex

(2) Dr. Istvan Katona (Institute of Experimental Medicine, Hungarian Academy of Sciences, Budapest, Hungary)

Retrograde synaptic signaling mediated by endocannabinoids
plays a major role in controlling synaptic transmission between
interneurons and principal neurons throughout the brain. We
combined high-resolution anatomical analysis of CB1 receptor
distribution with electrophysiological recordings to examine if
there is a pattern in endocannabinoid signaling at distinct
synapses of the somatosensory cortex or alternatively, all
principal neuron types are able to control its own GABAeric
input. Immunostaining for CB1 receptors in the rat
somatosensory cortex revealed a striking layer-specific axonal
and somatic labeling with highest densities in layers II and VL.
Electron microscopic investigations showed that all
CBl1-positive boutons contain GABA and form symmetric
synapses. Double-immunostaining for several neurochemical
markers revealed that only large cholecystokinin-positive cells
(57%) and calbindin-immunoreactive neurons (33%) express

CBI1 receptors. Since cholecystokinin and calbindin labeled
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different neuronal populations, CB1 receptor-positive cells
form two morphologically and neurochemically distinct
populations in the rat somatosensory cortex. Finally, we found
that endocannabinoid-sensitive GABAergic input from these
two types of interneurons shows a striking postsynaptic
selectivity. Although GABAergic IPSCs in a population of
pyramidal cells in layer V and all pyramidal cells in layers
II-III was regulated by cannabinoids and could undergo
depolarization-induced suppression (DSI), we found an
unprecedented population of pyramidal neurons in layer V,
which did not receive perisomatic inhibition from
cannabinoid-sensitive GABAergic axon terminals and could
not undergo DSI. Thus, endocannabinoid signaling in the
neocortex shows a striking  synapse specificity depending on
the identity of both the pre- and the postsynaptic element of

the synapse.
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14. From Peppers to Peppermints: An Emerging Molecular Logic of Thermosensation

Dr. David Julius (University of California, San Francisco)

We are interested in determining the molecular basis of
somatosensation - the process whereby we experience touch
and temperature - with an emphasis on identifying molecules
that detect noxious (pain-producing) stimuli. We are also
interested in understanding how somatosensation is altered in
response to tissue or nerve injury. Our approach has been to
identify molecular targets for drugs or natural products that
mimic psychophysical effects of commonly encountered
somatosensory stimuli, such as heat or cold. Using this
strategy, we have identified two members of the TRP channel
family, TRPV1 and TRPMS, which are activated by capsaicin
and heat or menthol and cold, respectively. One of our main
interests has been to determine the molecular mechanism(s)
by which tissue injury and inflammation produces
hypersensitivity of primary afferent neurons to heat (thermal
hyperalgesia). We have elucidated two basic mechanisms that

contribute to this process: one involving the direct interaction

of inflammatory mediators with TRPV1 such that they serve

(2004.9.24)

as positive allosteric modulators of this heat-activated channel,
and another involving the potentiation of TRPV1 gating
downstream of phospholipase C-coupled receptors. Insights
into these mechanisms will be discussed. We have also
examined the properties of another TRP channel, TRPAI,
which we believe will play an interesting and significant role
in inflammatory pain. Our recent studies have shown that
TRPA1 is a major site of action of mustard oil (allyl
isothiocyanate), the main pungent ingredient in wasabi.
Mustard oil excites a subpopulation of capsaicin-sensitive,
peptidergic trigeminal neurons, consistent with its ability to
produce robust neurogenic inflammation. Our in vitro studies
further suggest that TRPA1 functions as a receptor-operated
channel, depolarizing sensory neurons in response to
pro-algesic agents (such as bradykinin or ATP) that activate
PLC-coupled receptors. These findings have significant
implications for understanding mechanisms of inflammatory
pain and identifying potential therapeutic targets.

(Y BK BEE)
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16. Real time dynamics of antigen-engaged B cells and interactions with helper T cells in lymph nodes
] FH Z2B5 (Postdoctoral fellow, Dept Microbiology & Immunology, UCSF/HHMI)

Interactions between B and T cells are essential for most

(2004.10.18)

antibody responses but the dynamics of these interactions are
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poorly understood. By two-photon microscopy of intact
lymph nodes, we have been studying real time migration of
antigen-engaged B cells and dynamics of their interactions

with helper T cells. In this seminar I would like to talk about

the studies showing many movies of cell migration in lymph
nodes to conclude that antigen-engaged B cells undergo
directional migration to the T-zone and form motile

conjugates with helper T cells.

(Y JEAR A)

17. Phasic inhibition of cortical neurons by acetylcholine

Allan Gulledge (Division of Neuroscience John Curtin School of Medical Research, Australian National University)

Cortical muscarinic acetylcholine receptor (mAChRs)
activation is considered important for learning and memory.
While the excitatory actions of acetylcholine (ACh) on
cortical pyramidal neurons is well characterized, less is
known about how phasic applications of ACh may influence
information processing in the cortex. We use focal and
transient application of acetylcholine (ACh) and carbachol
to demonstrate that in neocortical pyramidal neurons phasic
mAChR activation produces a delayed hyperpolarising

response from rest. These hyperpolarising responses are

(2004.11.1)

associated with an increase in membrane conductance due to
transient activation of SK-type calcium-activated potassium
channels. Importantly, phasic mAChR activation inhibits
cortical neurons even in the presence of spontaneous activity
induced by tonic mAChR stimulation with bath-applied
carbachol. These findings suggest that the phasic bursting of
cholinergic neurons may provide a transient inhibitory input
to the neocortex while slower, Ach release may create a more
general increase in neuronal excitability.

(2 )IE 2Rk

18. A short history of caged compounds-using light to stimulate rapid cellular chemical reactions
Graham C.R. Ellis-Davies (Drexel University, Philadelphia, USA)

Fox Talbot announced the flash photolysis method to the
Royal Society, with a public demonstration of the technique in
1851. Since then, bursts of light have been used by scientists to
record and manipulate our reality, culminating in the Nobel

Prize awarded to Norrish, Porter and Eigen in 1967. Caged

19. TRELERRERRE

(2004.11.2)

compounds where invented in 1977, and since that time have
been used by many physiologists and cell biologists to stimulate
biochemical reactions in living cells. This lecture will give a short

history of this technique, and will present our latest applications.

(CEE IRV 9
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“Nucleotide release contributes to airway surface quuid homeostasis”

il E2-f (Cystic Fibrosis/Pulmonary Research and Treatment Center, University of North Carolina at Chapel Hill)
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20. Critical Period Mechanisms in Developing Visual Cortex

Dr. Takao K. Hensch (FR{LZEWFSEAT « BB EH WIS v & —

Neuronal circuits across several systems display remarkable
plasticity to sensory input during postnatal development.
Experience-dependent refinements are often restricted to
well-defined critical periods in early life, but how these are
established remains mostly unknown. A representative
example is the loss of responsiveness in neocortex to an eye
deprived of vision. We show that the potential for plasticity is
retained throughout life until an inhibitory threshold is
attained. In mice lacking an isoform of GABA synthetic
enzyme (GADG5), as well as in immature wild-type animals
before the onset of their natural critical period,
benzodiazepines, enhancer of GABA mediated inhibitory
transmission through acting to a specific GABA, receptor,
selectively reduced a prolonged discharge phenotype to
unmask plasticity. Enhancing GABA-mediated transmission

early in life rendered mutant animals insensitive to monocular

21. A Hidden history of synapse

TN—TF T4 LT H—)
(2004.11.16)

deprivation as adults, similar to normal wild-type mice. To
examine whether a particular inhibitory network controls
expression of the critical period, we use a mouse knock-in
mutation to « subunits that renders individual GABA,
receptor insensitive to diazepam. Only al-containing circuits
were found to drive cortical plasticity, but o2-enriched
connections separately regulated neuronal firing. It is known
that GABA, receptor a1 subunits are preferentially enriched
at synapses receiving input from parvalbumin (PV) positivie
large basket-cell terminals. Moreover, we show that impaired
ocular dominance plasticity by gene-targeted removal of
Kv3.1 contributing to PV-cell fast-spiking behaviour directly
mimics the GAD65 knockout mouse phenotype in a cell-type
specific manner. These results suggest that a threshold level of
inhibition within the visual cortex trigger an experience-dependent
critical period for a specific GABA, circuit consolidation.

(Y W HFY)

it % (Or7 7 A CNRS FfLHWFFEE, Departement de cytology, University, School of Medicine, USA)

(2004.11.19)

22. Representation of self-motion by cortical and subcortical neurons.

Dora Angelaki (Department of Anatomy and Neurobiology, Washington University, School of Medicine, USA)
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23. 3140 SNARE EHEHEDEZEMERH EE~DFE
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(Y HA )

24. Prostaglandin D synthase expressed in glia is involved in spatial learning
Tr EE (M) RERASA A YA = ZRFZERT « o3 FATEVES SR, LA B R SE% B20R)

(2005.1.14)

(Y . \mA )

25. Reciprocal control between the prefrontal cortex and the raphe nuclei. Role of serotonin receptors

Dr. PUIG M. Victoria (Dept. of Neurochemistry Institute of Biomedical Research of Barcelona (IIBB)

Spanish Research Council (CSIC) Barcelona, Spain)

The prefrontal cortex (PFC) is the most anterior portion of
the frontal lobes and controls high-level brain functions such
as cognition. In the mammalian brain the serotonergic system
(which originates in the raphe nuclei) innervates the PFC and
modulates its activity. Although the exact role of serotonergic
neurotransmission in the PFC remains largely unknown, the
PFC of the rodent and primate brain express serotonin
5-HT2A (excitatory) and 5-HT1A (inhibitory) receptor
subtypes abundantly. As pharmacological evidences involve
the PFC and the serotonergic system in severe psychiatric
disorders, the main goal of our research has been to study the
circuit between these structures in rodents at a physiological

and neurochemical level. Our first results describe the

complex regulation of serotonergic neuron activity by the PFC.

We have demonstrated that the pharmacological activation of

5-HT1A and 5-HT2A receptors of the PFC markedly affects
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serotonergic transmission in terms of 5-HT activity and
release. Conflicting results have been reported for the cellular
localization of S5-HT2A receptors responsible for the
excitatory effects of 5-HT in the PFC. Our experiments reveal
that the excitatory effects of 5-HT2A receptor activation are
unrelated to thalamocortical terminals and suggest a main
localization in pyramidal neurons. Moreover, double in situ
experiments report a large co-expression of 5-HT1A and
5-HT2A receptors in the same pyramidal neurons of the PFC.
We have showed that the activation of these receptors by
5-HT exert opposite effects on pyramidal activity. However,
the different segregation of 5-HT1A (axon hillock) and
5-HT2A (apical dendrites) receptors within the same
pyramidal neuron could explain the overall inhibitory effect of
5-HT in the PFC.

(Y W HFY)
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27. Getting published in Nature Neuroscience: myths and facts about the editorial process.

I-Han Chou (Associative Editor of Nature Neuroscience)

Nature Neuroscience is the highest impact primary research
journal in neuroscience. We are a multidisciplinary journal,
publishing papers in all areas of neuroscience, including
molecular, cellular, systems and cognitive neuroscience, as
well as psychophysics, computational modeling and diseases

of the nervous system. We are highly selective, publishing

(2005.2.1)

only the small fraction of our submissions that are of the
highest quality and significance. I will present an overview of
our editorial process, from selecting papers for review to final
decision, and talk about effective strategies used by
successful authors.

(2 = H FREET)
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28. Functional architecture, oblique effect and feedback influence to areas 17 and 18

in the cat’s visual cortex

Tiande Shou (Vision Research Laboratory, Center for Brain Sci. Res., Fudan University, Shanghai, China)

Using intrinsic signal optical imaging and electrophysiological
single unit recording methods neurons in cortical area 21a in the
cat’s visual pathway, which is corresponding to V4 in the
monkey, were found to be organized in a columnar manner
according to similarity of their orientation preference like
neurons in areas 17 and 18. This functional architecture

provided a neural basis of psychological “oblique effect”,

29. Humour and the Brain

(2005.2.4)

which is a phenomenon showing that visual ability in horizontal
and vertical meridians is better than that in oblique meridians.
The overall feedback effect of higher-order area 21a on
lower-order areas 17 and 18 was found to be excitatory and
spatial frequency-dependent when measured with inactivating

of area 21a by GABA or lesion by liquid nitrogen.

Prof.Vinod Goel (Dept.of Psychology, York University)

Humour, a unique human characteristic, plays a critical role
in thought, communication and social interaction. Successful
jokes involve a cognitive juxtaposition of mental sets, resulting
in surprise, followed by an affective feeling of amusement. The
element of surprise, often derives from the fact that the

alternative interpretation/resolution offered by the punchline

of a joke is physically or socially forbidden. When I tell you a

(R /vy BeZ)
(2005.2.7)

joke, you may respond in one of several ways. You may (i)
not get the joke; (ii) get the joke and find it funny; (iii) get the
joke and not find it funny because you have heard it before;
(iv) get the joke and not find it funny because it offends you.
I will discuss several fMRI studies that explore the functional

neuroanatomy of each of those possibilities.
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31. Tangential Migration of Cortical Interneuron

3

Guillermina Lopez-Bendito (CSIC & Universidad Miguel Hernandez, Alicante, Spain)

One of the most remarkable recent discoveries in
developmental neuroscience is related to the observation that
a substantial fraction of GABAergic cortical interneurons
originates outside of the cerebral cortex and migrate
tangentially to their final location within the cortical layers.
Both repulsive and attractive cues seem to be involved in the
regulation of cortical interneuron migration from ventral to
dorsal areas of the telencephalon (Marin and Rubenstein,
2001; 2003). Furthermore, the guidance of these interneurons
may also be influenced by neuronal activity. Indeed, several
studies have described the early expression of GABA and
glutamate receptors at the cerebral cortex before the
formation of synapses (Metin et al., 2000; Lopez-Bendito et
al., 2002a; 2002b; 2005). Some of these receptors can be

activated in vitro by specific agonist, indicating that the may be

(2005.2.21)

also activated in vivo by their natural ligands, also expressed at
this early stages. For example, the metabotropic receptor for
GABA, GABAg, is highly expressed by tangential migrating
interneurons going to the cortex, and its blockade in vitro leads
to a derailment of GABAergic interneurons within the
neocortex (Lopez-Bendito et al., 2003).

Furthermore, stimulation of AMPA receptors in slice
cultures induces neurite retraction and GABA release in
tangentially migrating cells (Poluch et al. 2001, Poluch &
Konig 2002). These and other additional studies suggest that
in vivo, the activation of neurotransmitter receptors might be
important for the migration of interneurons although the
mechanisms controlling and underlying the activation of these

receptors are yet unknown.

(Y . BmA )

32. Precision and variability in the localization of neurotransmitter receptors and ion channels

on the neuronal surface.

Dr. Rafael Lujan (Universidad de Castilla-La Mancha, Albacete, Spain)

The impact of neurotransmitter receptors and its effector
ion channel on synaptic transmission is largely dependent on
their spatial distribution and density in the somato-dendritic
compartments of central neurons and, in case of ion channels,
on the subunit composition of the individual channels, which
determines the single channel properties such as unitary
conductance, open-time duration, and open probability. At
synapses, it is still assumed that neurotransmitter receptors
are located facing axon terminals, so they can bind quickly to

the neurotransmitter released in the synaptic cleft. However,

(2005.2.23)

this stereotyped view of synapses is more complex than
previously thought. Neurotransmitter receptors and ion
channels can be located at any subcellular compartment,
though they are segragated depending on the subtype/subunit
and also on the cell type. Therefore, my interest is to
understand how synaptic transmission is mediated by
neurotransmitter receptors by obtaining detailed qualitative
and quantitative data on the distribution of functional
glutamate and GABA receptors and its effector ion channels

on the surface of central neurons.

(Y . 'A )
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34. Tonic inhibitory conductances mediated by GABA, receptors.
Dr. Alexy Semyanov (RIKEN, RIKEN Brain Science Institute, Unit Leader)

GABA mediates fast inhibition by activating synaptic
ionotropic GABA, receptors. Low extracellular GABA
concentrations also generate a tonic current mediated by
high-affinity GABA, receptors. Tonic inhibition occurs in
brain slices, neuronal cultures and in vivo. It is
developmentally regulated and is modulated by GABA uptake.
We have shown that amplitude of tonic current is different in
hippocampal interneurons and pyramidal cells. This has an
important role in regulating network excitability and
information processing. The pharmacological profile of tonic
current also differs depending on extracellular GABA
concentration which implies different subpopulations of
receptors (binding sites of receptors) are involved. Such
heterogeneity of GABA, receptors may not only be the
mechanism to extent the dynamic range of tonic current in
response to different GABA concentrations, but also serve as a

basis for adaptive plasticity. We have discovered that in both

422

(2005.3.7)

normal and epileptic hippocampal slices tonic GABA, receptor
mediated current is similar at low GABA concentrations.
However then ambient GABA is increased the magnitude of
tonic current in pyramidal cells from epileptic animals was larger.
Reference

Semyanov A, Walker MC, Kullmann DM, Silver RA.

Tonically active GABA A receptors: modulating gain and

maintaining the tone.

Trends Neurosci. 27:262-9 2004.

Semyanov A, Walker MC, Kullmann DM.

GABA uptake regulates cortical excitability via cell

type-specific tonic inhibition.
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