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1. Color-Related Signals in the Primate Superior Colliculus
Brian J. White (7 A — 2 XA K%¥)

Color is important for segmenting objects from
backgrounds, which can in turn facilitate visual search in
complex scenes. However, brain areas that control overt
visual orienting (i.e., saccadic eye movements) are not
believed to have access to color (Schiller et al., 1979), despite
massive visual corticotectal projections (Lock et al. 2003),
which include areas traditionally associated with color
processing (e.g., V4). Here, we show the first evidence that
neurons from the intermediate layers of the monkey superior
colliculus (SC), a critical structure for both overt and covert
visual orienting (Fecteau & Munoz, 2006; Ignashchenkova et
al., 2004), can respond to pure chromatic stimuli with the

same magnitude as a maximum contrast luminance stimulus.

2. EMEREFICETOHBTTOEESLE

(2009.4.6)

In contrast, neurons from the superficial SC layers showed
little color response. Crucially, visual onset latencies were
approximately 30ms longer for color, implying that luminance
and chrominance information reach the SC through distinct
pathways, and that the color response cannot be due to
residual luminance signals. Furthermore, these differences in
visual latency translated directly into differences in saccadic
reaction time (SRT) between color and luminance, which
closely match SRT differences reported in humans (White et
al., 2006). These results demonstrate that the saccadic eye
movement system can signal the presence of pure chromatic
stimuli only one stage from the brainstem premotor circuitry

that drives the eyes.

Auditory processing under noisy environments in the human auditory cortex
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BECTHLHZLERBML TSI HDEEZLND,

1. Okamoto H, Stracke H, Draganova R, Pantev C:
Hemispheric Asymmetry of Auditory Evoked Fields
Elicited by Spectral versus Temporal Stimulus Change.
Cereb Cortex. In press

2. Okamoto H, Stracke H, Zwitserlood P, Roberts LE,
Pantev C: Frequency-specific modulation of population-
level frequency tuning in human auditory cortex. BMC
Neurosci. 10: 1, 2009, online journal.

3. Okamoto H, Stracke H, Pantev C: Neural interactions
within and beyond the critical band elicited by two
simultaneously presented narrow band noises: a
magnetoencephalographic study. Neuroscience. 151(3):
913-20, 2008

4. Okamoto H, Stracke H, Ross B, Kakigi R, Pantev C: Left
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hemispheric dominance during auditory processing in a
noisy environment. BMC Biol. 2007 Nov 15; 5: 52,
online journal. 2007, .

5. Okamoto H, Stracke H, Wolters CH, Schmael F, Pantev
C: Attention improves population-level frequency tuning
in human auditory cortex. J Neurosci. 27(39): 10383-90,
2007.

6. Okamoto H, Kakigi R, Gunji A, Pantev C: Asymmetric

lateral inhibitory neural activity in the auditory system: a
magnetoencephalographic study. BMC Neurosci. 8: 33,
2007, online journal.

7. Okamoto H, Kakigi R, Gunji A, Kubo T, Pantev C: The
dependence of the auditory evoked N1m decrement on
the bandwidth of preceding notch-filtered noise. Eur J
Neurosci. 21(7): 1957-61, 2005.
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14:00-14:30  FrR4RE, ERRTOMRIT (B
14:30-15:30 NEURO team OAFZEFEA (10 min x 6)
- Prof. Jari Hietanen (University of Tampere)

Social gaze: How your eyes affect my brain

- Prof. Mikko Sams (Helsinki University of Technology)
Active hearing

- Prof. YuanYe Ma (CAS Kunming Institute of Zoology)
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Seminar by Finnish NEURO team

(2009.5.27)

The different reference frames used in the primate
prefrontal cortex

- Prof. Synnove Carlson, University of Helsinki

Influence of distraction on neuronal activity in the primate
prefrontal cortex

- Prof. Aapo Hyvarinen (University of Helsinki)

Source separation and causal modeling in EEG/MEG data

- Dr. Veikko Jousmaki (Helsinki University of Technology,
Hari lab)

Natural tactile stimulation in magnetoencephalography

15:30-17:00 /=¥ R
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1. Ryo Kitada, Ingrid S Johnsrude, Takanori Kochiyama,

Susan J. Lederman ‘Functional specialization and

(2009.5.27)

convergence in theoccipitotemporal cortex supporting
haptic and visual identification ofhuman faces and body
parts: An fMRI study.’ Journal of CognitiveNeuroscience
(in press)

2. Ryo Kitada, Tomonori Kito, Daisuke N. Saito, Takanori
Kochiyama, Michikazu Matsumura, Norihiro Sadato,
Susan J. Lederman ‘Multisensoryactivation of the
intraparietal area during the classification ofgrating
orientation: A Functional Magnetic Resonance Imaging
Study’ Journal of Neuroscience (2006) vol. 26,
7491-7501.

3. Ryo Kitada, Toshihiro Hashimoto, Takanori Kochiyama,
Tomonori Kito,Tomohisa Okada, Michikazu Matsumura,

‘Tactile

Susan J. Lederman and NorihiroSadato

estimation of the roughness of gratings yields agraded
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response in the human brain: an fMRI study’

Neurolmage (2005) vol. 25, 90-100.

8. (1) Septal neurons in barrel cortex derive their receptive field input from the lemniscal pathway
(NUIWREDREFSICEET A2 —OVEEFRBEMSZERFOEREZITIRS)

(2) RKBREEZTREZEELTLDHDDRER

H AR UK E e S P i 7 2E)
RIS GRS 2RI e R i R R 27

(1)

Barrel-related circuits in the somatosensory cortex of
rodents process vibrissal information conveyed through the
lemniscal pathway. Yet, the origin of vibrissal input to
interbarrrel regions (septa) remains an unsettled issue. A
recurring proposal that never received conclusive
experimental support is that septa-related circuits process

paralemniscal inputs conveyed through the posterior group of

(2)

R=F 2V IFRN T D UROFRRROBERIT, K
MHRERE R U — 7 B R - MO NT R L
TADZLETRESESLTELEN, ZoOrTY Y IR
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IIENWMEEINTE VDL LD, EEHLFE, Zo
i % RS BT 5 7 O ORI TR R 2 T
W, AT BIERERA BTV D KINELERE A F— A

H=E)
(2009.5.28)

the thalamus. Here we show that the receptive field of septal
cells is independent of paralemniscal inputs, and that septal
cells derive their receptive field input from neurons in the
dorsal part of the thalamic barreloids. This result provides the
missing piece of evidence for a separate pathway of vibrissal
information that projects to septal columns of the barrel

cortex.

THRELINTVWEHLOEH L TWARFTHY, 20O
—ODBME LTHRERDA NI A Y —b - < Y v
AEEZEZ T2, LvL, TORIEORET, itk
DRWPE — FEZ— IRV —7 (RV—7) DO,
HENBE SN TV DIREE - K TEEZ L LIV
=7 UhVv—"7") BIFEET DMtk Z2 o X, 20O/
AED T2 DM ERD T 2 ATH D, Ak I F—Ti,
BB OEHERS Y BN L, FHROHEEO ZER
EME-NEBZTND,

9. Experience dictates stem cell fate in the adult hippocampus

Alex Dranovsky (Clinical Psychiatry Division of Integrative Neuroscience Columbia University)

2w BT K%EO Dr. Alex Dranovsky 1, ¥E/5
neurogenesis & 9 2, RO BRIZOWTHRER It F %
L 7= Rene Hen Lab 2> & f it ST U 7= WFFEE HFEAARLE C,
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10. Excitatory/inhibitory balance and rhythmicity in the cortical network

Maria V. Sanchez-Vives (Instituto de Neurociencias (INA) Barcelona, Spain)

The cerebral cortex generates spontaneous activity in the
form of a slow rhythm while maintained in vitro [1]. This
activity is organized in alternating up and down states
similarly to the cortical activity occurring during anesthesia
and slow wave sleep [2]. Different studies of conductance
suggest that there is an excitatory / inhibitory balance during
up states, although some give a predominant role to inhibition.
Previous results from our laboratory suggest that the
accumulation of excitatory and inhibitory events at the
beginning of up states is remarkably synchronized in the
cortex both in vitro and in vivo [3]. The same pattern prevails
during the transition from up to down states. The absolute
number of detected synaptic events is also compatible with
excitation and inhibition being well balanced during up states
(Compte et al., Springer, 2009, in press). In this seminar I will

also present how the progressive blockade of inhibition affects

(2009.6.5)

different properties of up states as well as their propagation
rate, in an attempt to understand how inhibition modulates
cortical spontaneous activity.

[1] Sanchez-Vives, M.V. and D.A. McCormick, Cellular and
network mechanisms of rhythmic recurrent activity in
neocortex. Nat Neurosci, 2000. 3(10): p. 1027-34.

[2] Steriade, M., A. Nunez, and F. Amzica, A novel slow (<
1 Hz) oscillation of neocortical neurons in vivo:
depolarizing and hyperpolarizing

Neurosci, 1993. 13(8): p. 3252-65.
[3] Compte, A., Reig, R., Descalzo, V.F., Harvey, M. A.,
Puccini, G.D., and Sanchez-Vives, M. V. (2008).

components. J

Spontaneous high-frequency (10-80 Hz) oscillations
during up states in the cerebral cortex in vitro. J Neurosci

28, 13828-13844.

M. V3 AFBFEMBEERICLDNAFTELFAT—A 4DV

(Biomolecular imaging by cryo-electron microscopy)

Kazuyoshi Murata (Department of biochemistry and molecular biology, Baylor College of Medicine, Houston, Texas, USA)

Cryo-electron microscopy is a unique technique to visualize
biomolecules in near-natural environments. However, because
of the inherent noisy image, the application of this method has

so far been restricted to some protein arrays, such as 2-D

crystals of transmembrane proteins or helical tubes of proteins.

In my seminar, I will introduce two state-of-the-art
technologies to overcome this restriction; cryo-electron
tomography (cryoET) and Zernike phase contrast
cryo-electron microscopy (ZPC-cryoEM). As an example, [
will present the infectious process of P-SSP7 phage on
Prochlorococcus host cell using cryoET and a structural
analysis of epsilon 15 phage at subnanometer resolution using

ZPC-cryoEM.

(2009.6.10)
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12. Towards an integrated model of Basal Ganglia

V. Srinivasa Chakravarthy (Department of Biotechnology, Indian Institute of Technology, Madras, India)

(Amari Unit, RIKEN Brain Science Institute)

Basal ganglia (BG) constitute a network of 7 deep brain
nuclei involved in a variety of crucial brain functions
including: action selection, action gating, reward based
learning, motor preparation, timing etc. In spite of the
immense amount of data available today, researchers continue
to wonder how such a small deep brain circuit performs such a
bewildering range of functions. Computational models of BG
have focused on individual functions and fail to give an
integrative picture of BG function. A major breakthrough in
our understanding of BG function is perhaps the insight that
activities of mesencephalic dopaminergic cells represent some
form of ‘reward’ to the organism. This insight enabled
application of tools from ‘reinforcement learning’ (RL), a
branch of machine learning, in the study of BG function. Of
the key pathways that constitute the BG circuit - the Direct
and the Indirect Pathways - the function of the latter pathway

has been given a variable and tentative interpretation.

13. KNEEREFICEIT2HENHRES
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(2009.6.11)

Exploration, a key RL mechanism, is shown to have a cortical
substrate but no counterpart in BG circuit has been found. We
hypothesize that the STN-GPe part of BG is the Explorer and
show using simulations, how such an assumption completes
the picture. Presenting a series of models describing how BG
is involved in control of spatial navigation, reaching,
handwriting, saccade generation etc., we outline an approach

towards development of an integrated computational model of

Basal Ganglia.
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14. Zernike Phase Contrast Cryo-EM at Subnanometer Resolution

Wah Chiu (National Center for Macromolecular Imaging, Baylor College of Medicine)

A Zernike phase contrast (ZPC) electron microscope was

used to image the known structures of purple membrane 2-D
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crystal and €15 phage particles. The reconstructions of these

two specimens show the feasibility of resolving long alpha



helices of the protein subunits at subnanometer resolutions.
The ZPC single particle images of €15 phage particles allows
us to obtain a higher resolution structure with lesser number
of particles than that determined with conventional images. In
a cryo-electron tomography

study, post-tomographic

15. IBRO O;EENZBAT 484 L IKNANBEFETICRE T 5 558

I F—E

averaging of subtomograms from a single tilt series of ice
embedded €15 phages yields a density map at a resolution
better than that with conventional images. These results
demonstrate the potential advantages of this novel imaging

modality for molecular and cellular structure research.

Marina Bentivoglio (University of Verona, Verona, Italy; IBRO)

[EI BN 7EH4E IBRO O Secretary General %75 CH
HAVET A ¥ U T - Verona K7 Marina Bentivoglio 1%
NAEHFZGR S NETOT, EIF—2BEVLEL
7

IBRO OIFENZBIT 2 TS & THH OBIET —~ T
BHOMMNIFFHIET 2 BFE LA LWt E T, 28T
FHELS 72E 0,

The International Brain Research Organization (IBRO) and
worldwide neuroscience The presentation will briefly
highlight the activities of IBRO, the world federation of
neuroscience societies, associations, groups (www.ibro.info).
IBRO, a non-profit organization, was founded in 1961 (at the
birth of the modern era of the “neurosciences™) to facilitate
communication among neuroscientists worldwide and to
promote scientific exchanges and training in brain research.
Since the mid-1990s IBRO has concentrated efforts and
resources on the promotion of the neurosciences (and
especially thetraining and networking of young investigators)
worldwide, with a special focus on disadvantaged countries of
the world. Main IBRO programs will be presented and
discussed. Brain clocks, inflammation and ageing Life flows

over time, the fourth dimension of life, which shapes our days,

months and years, and clocks tick in the brain to measure time.

In mammals, biological rhythms are controlled by the
suprachiasmatic nuclei (SCN) ofthe anterior hypothalamus
which function as a master biological clock. The SCN thus

governs the sleep-wake cycle, as well as of endogenous

(2009.7.10)

rhythms in behavioral, hormonal and immune functions. Other
neural cell groups act as “switches” of biological functions.
For example, orexin-containingneurons in the dorsolateral
hypothalamus play a key role in wake regulation and are
involved in circuits underlying the transition from sleep to
wake. Despite the wealth of knowledge accumulated in the
last years on the regulation of the SCN and brain “switches”,
the effect exerted by inflammatory signalling on these cell
groups has been relatively neglected, though itcan be
implicated in diverse pathological and physiological
conditions. Paradigmatic is, in this context, a severe
neuroinflammatory  condition represented by African
trypanosomiasis or sleeping sickness. This neglected parasitic
disease, which is fatal if uncured, is hallmarked in humans by
alterations of the sleep-wake cycle. Findings which implicate
a dysregulation of brain clock/s in experimental models of this
disease will be discussed. On the other hand, in the context of
physiologicalconditions, a number of data in the last years
have pointed out that normal aging is hallmarked by
low-grade chronic inflammatory activity, with increased
production of proinflammatory cytokines peripherally and in
the brain and decreased anti-inflammatory mediators. A
puzzling aspect of aging is represented by the frequent
dysregulation of endogenous biological rhythms, and
especially of the sleep/wake cycle, and data will be presented
on aging-related changes of brain clock/s. The talk will thus
delineate an itinerary of research focusing on neural-immune

interactions in the brain timing machinery.
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16. BRItz —

Takuma Mori and Edward Callaway, Nelson Spruston, Dan Nicholson, Yael Katz,

Vilas Menon, Jason Hardie, Jackie Schiller, Masanori Murayama
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Glycoprotein-deficient rabies virus vector

Takuma Mori and Edward Callaway
Salk Institute for Biological Studies, La Jolla, U.S.A.

We have developed recombinant rabies viruses that can
express various transgenes and are therefore useful for linking
together cell types, connectivity, and function. By introducing
the coding sequence for other genes (than GFP) into the
genome of the glycoprotein-deleted rabies virus, we have
created additional vectors with further utility. New
recombinant rabies viruses include one encoding an
epitope-tagged red fluorescent protein mCherry-myc
(SAD-delta; G-mCherry-myc), and another encoding the
troponin C based calcium biosensor TN-XL (SAD-delta;
G-TN-XL). Both viruses can be used as described previously
for GFP expressing virus, to label specific types of projection
neurons. The SAD-&Delta; G-mCherry-myc virus has the
additional advantage that it can be used in combination with
GFP expressing transgenic mice or viral vectors. The
SAD-delta; G-TN-XL virus can be used not only to visualize
the morphology of neurons as finely as with SAD-delta;
G-GFP, but it would also allow optical monitoring of the
activity of specific projection neurons or interconnected

populations. These new rabies viral vectors will therefore
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enable us to understand morphological and physiological

aspects of neural circuits at a finer scale.
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DENDRITIC LOCATION AFFECTS SYNAPTIC
INTEGRATION AND PLASTICITY VIA MULTIPLE
MECHANISMS IN HIPPOCAMPAL CAl PYRAMIDAL
NEURONS

Nelson Spruston, Dan Nicholson, Yael Katz, Vilas Menon,
Jason Hardie
Northwestern

Dept. Neurobiology &  Physiology,
University, Evanston, U.S.A

Excitatory synapses contact the dendrites of hippocampal
CA1 pyramidal neurons at a variety of locations. We have
used a combination of patch-clamp recording in hippocampal
slices, serial-section electron microscopy, and immunogold
localization of AMPA and NMDA receptors to study the
properties of these synapses in different dendritic domains of
CAL1 neurons. We have also used computational modeling to
develop testable predictions concerning how inputs onto these
dendritic domains are integrated and converted to output
(action potential firing in the axon) and used patch-clamp
recording to understand the mechanisms responsible for
dendritic integration and plasticity in these neurons. This
lecture will describe the results of several studies that have led
to a working model of synaptic integration and plasticity in
CAl pyramidal neurons. Specifically, we will present
evidence that synaptic specializations and voltage-gated
channels in CA1l dendrites are critical for ensuring that
synapses on disparate dendritic domains can contribute to
output via the axon and that some combinations of inputs are
particularly effective for driving action potential firing or

synaptic plasticity in these neurons.
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Dendritic processing in neocortical pyramidal neurons

Jackie Schiller
Dept. of Physiology, Bruce Rappaport Faculty of Medicine,

The Technion, Israel

The layer-5 pyramidal neuron receives information from all
cortical layers through its elaborated dendritic arborization
and conveys the main output of the cortical hemisphere.
Understanding the way this neuron is integrating its vast
synaptic  inputs is fundamental to  understanding
sensory-motor processing in the cortex. More than 80% of
synapses contact the fine dendrites of the tree. In the past
decade direct patch-clamp recordings were routinely
performed from thicker portions of the dendritic tree. In this
talk I will present data from our direct recordings in the fine
dendrites of the tree. The integrative properties and plasticity
rules will be presented with special emphasis on the

importance of NMDA spikes.
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Top-down inputs drive large dendritic activity with animal

behavior
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Masanori Murayama

Institute of Physiology, Bern University, Bern, Switzerland

Very little is known about dendritic activity in awake
animals and even less about its relationship to behavior.
Anatomical and physiological studies have shown that
top-down inputs, vital to awake behavior, projects to the upper
layers of the cortex where it can synapse onto the tuft
dendrites of pyramidal neurons. Here, we measured dendritic
calcium activity in layer 5 (L5) pyramidal neurons in the
sensorimotor cortex of awake and anesthetized rats following
sensory stimulation by using a fiberoptics imaging method.
Dendrites of LS5 pyramidal cells were bolus-loaded with
Oregon Green 488 BAPTA-1 AM. Bi-phasic dendritic
responses evoked by hindlimb stimulation were extremely
dependent on brain state. In the awake state, there was a
prominent slow, delayed response whose integral was ~14
fold larger than in the anesthetized state. These changes were
confined to L5 pyramidal dendrites and were not reflected in
the activity of layer 2/3 neurons in general. Inacti vating a
higher cortical brain area, the supplementary motor area
(SMA), with tetrodotoxin suppressed dendritic activity as did
transecting the region between the two cortical areas.
Conversely, stimulation of the same region resulted in
increases in dendritic activity. Anterogradely labeling of L5
neurons with a neural tracer in the SMA showed
corticocortical projections to primary sensory area. These
physiological and anatomical findings demonstrate the SMA
drives the large dendritic activity in sensory area. We
conclude that during the awake state, top-down connections
control the duration of dendritic activity which is functionally

related to behavior.
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18. BREOEE L A[4R1E (Envisioning the material world)

James A. Ferwerda (Munsell Color Science Laboratory, Center for Imaging Science, Rochester Institute of Technology)

Efforts to understand human vision have largely focused on
our abilities to perceive the geometric properties of objects
such as shapes, sizes, and distances, and have neglected the
perception of materials. However correctly perceiving
materials is at least as important as perceiving objects, and
human vision allows us to tell if objects are hard or soft,
smooth or rough, clean or dirty, fresh or spoiled, and dead or
alive. Understanding the perception of material properties is

therefore of critical importance in many fields. In this talk I

will first show how we have been using image synthesis

19. Reinforcement mechanisms in the basal ganglia

(2009.7.24)

techniques to develop psychophysical models of material
perception that can relate the physical properties of materials
to their visual appearances. I will then describe how we have
been taking advantage of the limits of material perception to
develop new techniques for efficiently rendering complex
scenes. Finally I will discuss some recent efforts to develop
advanced display systems that allow more realistic
visualization of complex objects and materials, and allow

hands-on interaction

Peter Redgrave (Sheffield K%, #<[E)

The basal ganglia are one of the fundamental processing
units of the brain and have been associated with processes of
reinforcement learning. A strong line of supporting evidence
comes from the recording of dopamine (DA) neurones in
behaving monkeys. Unpredicted, biologically salient events,
including reward cause a stereotypic short latency, short
duration burst of DA activity the phasic response. A currently
dominant hypothesis is that such responses represent reward

prediction errors which are used as teaching signals in

508

(2009.7.24)
appetitive learning. However, the comparative response
latencies of DA neurones (~100ms) and orienting gaze-shifts
(150-200ms) indicates that phasic DA responses are triggered
by pre-attentive, pre-saccadic sensory processing. The
discovery that subcortical sensory structures like the superior
colliculus provide the main, if not exclusive short-latency
visual inputs to DA neurones is consistent with this view.

Therefore, in natural circumstances it is unlikely that the

identity of an unexpected event is known at the time of DA



signalling. The limited quality of afferent sensory processing
and the precise timing of phasic DA signals, suggests an
alternative hypothesis that phasic DA signals may instead

reinforce the discovery of sensory events for which the

I F—E

organism is responsible. In cases where the event is caused by
the organism, it is proposed that DA-dependent neural

plasticity acts to promote the discovery of novel actions.

20. K2P CHANNEL AND ASSOCIATED PROTEINS: - MOLECULAR AND FUNCTIONAL PROPERTIES -
Florian Lesage (Institut de Pharmacologie Moléculaire et Cellulaire - CNRS, Sophia Antipolis, 06560 Valbonne, France)

A, EREHZESMBLNY VRY T ATOITH
BOEDIEABENET, ZOEESEIENLT, AN
TOiEE BV LE Lz,

K" channels regulate neuronal signaling, heart rate,
vascular tone, and hormone secretion. They also regulate cell
volume and K" uptake, and control the flow of salt across
epithelia. We have identified a particular class of K* channels,
called two-P-domain K* channels (K2P). They produce
background conductances that are a major determinant of
resting potential and input resistance, two key components of
neuronal excitability. K2P channels are targets of many
physiological  stimuli,

including pH and temperature

(2009.8.7)

variations, hypoxia, bioactive lipids, and neurotransmitter
modulation. They are also activated by clinically-relevant
drugs such as volatile anesthetics and neuroprotective agents.
K2P channels interact with trafficking, addressing and
scaffolding proteins. The identification of such proteins
provides useful information on the cellular and molecular
context in which these channels act.
(25 3R]

- J Neurosci (2009) 29: 2528-2533

- J Neurosci (2008) 28: 8545-8552

- Cell (2007) 130: 563-569

- EMBO J (2006) 25: 5864-5872

21. 9S4 A EFBEMREICKBDERDFAA DT
FTHFIFE (Baylor College of Medicine, USA)

22. BFEMIRIC & SEMRS ST FOILIKEERN

(2009.9.3)
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24. Theta oscillations provide temporal windows for local circuit computation in the

entorhinal-hippocampal loop

KBAER] (T hH—AKE)

Theta oscillations provide temporal windows for local

circuit computation in the entorhinal-hippocampal loop

The engagement of the entorhinal (EC)-hippocampal
circuitry is critical for the formation and retrieval of episodic
memories. Theta oscillations are believed to play an important
role in the coordination of neuronal firing in the
EC-hippocampal system but the underlying mechanisms are
not known. We simultaneously recorded from neurons in
multiple regions of the EC-hippocampal loop and examined

their temporal relationships. Theta coordinated synchronous

(2009.9.14)

spiking of EC neuronal populations predicted the timing of
current sinks in target layers in the hippocampus. However,
the temporal delays between population activities in
successive anatomical stages were longer (typically by a half
theta cycle) than expected from axon conduction velocities
and passive synaptic integration of feed-forward excitatory
inputs. We hypothesize that the temporal windows set by the
theta cycles allow for local circuit interactions and thus a
considerable degree of computational independence in

subdivisions of the EC-hippocampal loop.

25. Retinotopic Mapping and Binocular Matching: Functional Studies of Visual System Development in Mice

Jianhua Cang (Department of Neurobiology and Physiology; Northwestern University)

Neurons in the visual system respond to specific features of
the visual scene in their receptive fields. The receptive field,
characterized by its position, size, orientation/direction
selectivity, spatial/temporal preference and ocular dominance,
arises from selective and precise wiring between neurons. In
this talk, I will present two discoveries that we have made in
the functional study of receptive field development. First, we
have studied the roles of the molecular guidance cues ephrins
and structured activity in the development of retinocollicular
maps. By studying the overall structure of the retinotopic
maps with intrinsic signal

imaging, comparing the

510

(2009.9.14)

experimental data with a computational model, and
determining receptive field structures in several lines of
mutant mice, we have revealed the contributions of ephrin-As
and activity- dependent mechanisms in retinocollicular map
formation. Second, we have demonstrated that activity-
dependent changes induced by normal visual experience
during the well-studied critical period serve to match
eye-specific inputs in the visual cortex, thus revealing a
physiological role for critical period plasticity during normal

development.
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26. Reactivation of Hippocampal Cell Assemblies Following Spatial Learning

Jozsef Csicsvari (MRC Anatomical Neuropharmacology Unit, Oxford)

David Dupret, Joe O'Neill, Barty Pleydell-Bouverie, and

Jozsef Csicsvari

The hippocampus is a key brain region for spatial memory.
This has been related to the fact that hippocampal principal
cells fire in relation to space and these "place cells"
collectively provide a map-like representation of the
environment, which can be used for solving spatial problems.
In order to examine how place cell representations might
enable solving spatial memory tasks, we recorded place cell
activity in behaving rats during a matching-to-multiple-places
task that requires frequent updating of memories for goal
locations. The task took place on a cheeseboard maze where
rats had to find a set of rewarded wells whose locations
changed from day-to-day but stayed fixed within successive
learning trials on each day. On each day, rats covered longer
distances before finding the rewards during the first trial than

in subsequent trials suggesting that rats search for the baited

(2009.9.15)

wells on the first trial, while they rapidly encode and
remember locations for the remaining trials. The place-related
firing patterns in CAl region reorganised to over-represent
the learnt goal locations whereas such reorganisation did not
take place in CA3. Moreover the learning-related CAl
population firing patterns representing learnt locations predict
memory performances in subsequent memory retention tests.
During learning, place cells that encoded goal locations
exhibited a higher sharp-wave/ripple associated firing
response compared to those place cells that did not encode
goal locations. During the post-learning sleep period, the
firing patterns of goal-centric cells exhibited stronger
reactivation than other place cells and their reactivation
predicted subsequent memory performances. Altogether,
these results suggest that reorganisation and reactivation of
goal-related population firing patterns sustain spatial learning

and memory retention abilities.

27. Intracortical circuitry mechanism underlying self-initiation of voluntary movements
AT E AN (BROTF BSD)

It is known that motor cortex neurons are activated at a
variety of timing during self-initiated voluntary movement.
However, how excitatory and inhibitory neurons in distinct
cortical layers of motor cortex participate in organizing the
voluntary movement has been poorly understood. Here, we
performed juxtacellular and multiunit recordings from motor
cortex of actively behaving rats to demonstrate temporally and
functionally distinct activations of excitatory pyramidal cells
and inhibitory fast-spiking (FS) interneurons. Across cortical
layers, pyramidal cells were activated diversely for sequential
motor phases (e.g., preparation, initiation, execution). In

contrast, FS interneurons, including parvalbumin-positive

(2009.9.15)

basket cells, were recruited predominantly for motor
execution with pyramidal cells producing a command-like
activity. Thus, FS interneurons may underliec command-
shaping by balanced inhibition or recurrent inhibition, rather
than command-gating by temporally alternating excitation and
inhibition. Furthermore, our cross-correlation analysis of
multiunit  activity suggested that initiation-associated
pyramidal cells discharged synchronously with similar and
different functional classes of neurons through direct (or
indirect) synaptic connections. It implies that these cells do
not just initiate voluntary movement but also coordinate

sequential motor information.
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28. Single-particle reconstruction of a membrane protein in a membrane:

cryo-EM structure of the BK potassium channel

Frederick Sigworth (Yale University)

A@ KILBFIEEEIC 3 - AWTE SvE L7z Sigworth 56
JHENZER L C, JtH Nature (248 # & 7= 7 BAMK
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29. Waking Up the Brain

(2009.9.18)

LT eI FEL,
http://www.nature.com/nature/journal/v461/n7261/full/natu

re08291.html

Donald W. Pfaff (The Rockefeller University)

The most powerful and essential force in the central
nervous system is 'generalized CNS arousal' (Harvard
University Press, 2006). The first part of the talk will give its
precise definition and evidence for its existence. Also, a
quantitative behavioral assay for mice will be shown, a
computer-controlled assay. Then we will look at how
generalized CNS arousal mechanisms impact the
hypothalamic neurons that are responsible for regulating the
first-worked-out mammalian behavior, a female sex behavior

(older work reviewed in Drive, MIT Press, 1999). We are

30. (1) Second Harmonic Generation 4 * —2 V45 # AU - @A TOEENIE

(2009.9.18)

currently working on 4 chemical systems that manage the
effect of generalized arousal on sexual arousal: histamine
(through H1 receptors), norepinephrine (through alpha 1b
receptors), opioid peptides (through mu receptors ) and
prostaglandin D. Finally, we will consider raising CNS
arousal after brain damage, and the possible usefulness of
using non-linear dynamics (BioEssays, 2007) to design pulse
trains for deep brain stimulation. All of these studies deal with
what we consider to be the most fundamental property of

vertebrate nervous systems.
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1. W. Tomosugi et al. Nature Methods 6 (2009) 351.
2. M Iwano et al. Plant Physiol. 150 (2009) 1322.
3. T. Matsuda, A. Miyawaki and T. Nagai. Nature
Methods 5 (2008) 339.
4. K. Saito K et al.. Cell Struct Funct. 33 (2008) 133.
5. L Kotera and T. Nagai. J. Biotechnol. 13 (2008) 1.
6. K. Takemoto et al. Proc. Natl. Acad. Sci. USA 104
(2007) 13367.
7. K. Okamoto et al.. Nature Neurosci 7 (2004) 1104
8. T. Nagai et al. Proc. Natl. Acad. Sci. USA 101 (2004)
10554.
9. T. Nagai et al. Nature Biotechnol. 20 (2002) 87.
10. T. Nagai et al. Proc. Natl. Acad. Sci. USA 98 (2001)
3197.

31. Switching gears: new perspectives on movement control from the zebrafish

David McLean (Northwestern University)

We understand relatively little about how interneurons
regulate motoneuron activity during different movements.
Here, I will present evidence that interneurons are organized
differently from motoneurons, using the spinal control of
swimming in young zebrafish as a model. Spinal motoneurons
follow the size principle, with more and more cells added to
the active pool as zebrafish swim faster. This pattern is not
only related to the size of motoneurons, but also to their input
resistance and their position in the spinal cord. For spinal
excitatory  interneurons, cells are also  recruited
topographically according to input resistance, but not to size.

In addition, unlike motoneurons there are switches in the

pools of active interneurons during increases in speed. More

(2009.9.25)

ventral excitatory interneurons are inhibited as more dorsal
cells are engaged. This inhibition occurs not only between
classes of excitatory interneuron, but also within a single class.
Thus, increases in movement intensity are achieved by
activating more motoneurons, but different interneurons. I will
discuss the relevance of this pattern to other vertebrates.
[Z%&30ik]

- McLean et al, (2008). Continuous shifts in the active set
of spinal interneurons during changes in locomotor speed.
Nature Neuroscience 11, 1419-29.

- McLean et al, (2007). A topographic map of recruitment
in spinal cord. Nature 446, 71-5.
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35. Cholinesterase contributions to body- to-brain signaling in health and disease

Hermona Soreq (The Hebrew University of Jerusalem, Department of Biological Chemistry)

Body to brain signalling underlies the neuro-immune

pathway, but the proteins involved are incompletely
characterized. Research in our lab focuses on the contribution
to such signalling of human cholinesterases. In the brain, the
acetylcholinesterase  ACHE gene yields several protein
products with different N- and C-termini. While all variants
hydrolyze acetylcholine, they show different sub-cellular
localizations, protein-protein interactions and physiological
roles (1). Inherited and acquired changes in the expression of
AChE variants and the homologous butyrylcholinesterase

BChE gene induce diverse effects on the progression of

(2009.11.9)

Alzheimer's disease (2, 3). Moreover, antisense suppression of
AChE improves myasthenia gravis symptoms (4) and
facilitates the suppression of inflammation by acetylcholine.
Recently, we discovered that inflammatory stimuli induce
over-expression of the AChE-targeting micro-RNA-132,
which is a functional regulator of the brain-to-body resolution
of inflammation (5). RNA-based drugs targeting specific
cholinesterases, which may have yet unknown glycosylation
differences can hence open new avenues for study and
therapeutic manipulations of brain-to-body communication

processes.

36. A behavioral neurophysiologist's attempt at creating a laterally-inhibitory accumulating reticular model
Brian Coe (B4 « 7 A4 — 2 AKF)

(2009.11.17)

37. A molecular correlate of ocular dominance (OD) columns in the developing mammalian visual cortex:

a discovery of a molecule specific for ipsilateral OD columns
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40. In vivo imaginag and reverse genetic analysis of oligodendrocyte development in zebrafish

171 %4 2% /Norio Takada (University of Colorado Denver Health Sciences Center)
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43. Frontiers of Science by Dr Barbara Jasny, Science magazine/AAAS

Barbara R. Jasny (Commentary, Scence/AAAS)

Science magazine, the journal of the American Association
for the Advancement of Science, has been at the forefront of
communicating and interpreting advances in all areas of
science to multidisciplinary researchers, the news media,
teachers, decision-makers and the general public. Because we
serve a general audience, the manuscripts that we publish
must meet certain standards that are higher than those for
specialty journals. I will describe the inner workings of
Science magazine so that the audience can understand what it
is that we consider to be the best scientific research and how

to write for Science magazine. The research landscape is

44. R TERE KIRHE (< & 5 R T EEEAH

(2010.2.2)

changing rapidly - with new tools and new questions opening
up - and I will describe some of the revolutionary advances
and frontiers. The way science is being conducted is changing,
with larger collaborations and increasing amounts of data—
which pose unprecedented challenges for researchers.

The landscape for publishing is also changing and 1 will
discuss some of the challenges that journals are facing and
how we are evolving.

Barbara R. Jasny, Ph.D.

Deputy Editor for Commentary

Science/AAAS

Thomas S Kilduff (SRI A > % —F T a /i, AZ T 4— KKE)
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46. How Schwann cells assemble nodes of Ranvier

I F—E

Elior Peles (Hanna Hertz Professorial Chair for Multiple Sclerosis and Neuroscience,

Department of Molecular Cell Biology, The Weizmann Institute of Science)

Saltatory conduction requires high-density accumulation of
Na" channels at nodes of Ranvier. Nodal Na' channel
clustering in the peripheral nervous system is regulated by
myelinating Schwann cells through unknown mechanisms.
We have recently found that channel clustering at heminodes
bordering each myelin segment requires gliomedin, NrCAM
and neurofascin 186, three cell adhesion molecules that
mediate the interaction between Schwann cells and the axon.
Furthermore, in the absence of heminodal clustering, Na*

channels still accumulate in mature nodes, a process that

(2010.2.4)

depends on axoglial contact at the adjacent paranodal
junctions. Genetic removal of both nodal and paranodal
axoglial contacts abolishes Na" channel accumulation. Thus,
Schwann cells serve a dual role in the assembly of the nodes
of Ranvier by capturing Na® channels at the edges of the
forming myelin unit and by constraining their distribution
between two myelin segments. Together, these two
cooperating mechanisms ensure fast conduction in myelinated

nerves.

47. Human neural stem cell-based gene therapy in neurological diseases

Seung U. Kim (Department of Neurology, UBC Hospital, University of British Columbia Vancouver, Canada)

Cell replacement therapy and gene transfer to the diseased
or injured brain have provided the basis for the development
of potentially powerful new therapeutic strategies for a broad
spectrum of human neurological diseases. In recent years,
neurons and glial cells have successfully been generated from
stem cells such as embryonic stem cells, mesenchymal stem
cells and neural stem cells, and extensive efforts by
investigators to develop stem cell-based brain transplantation
therapies have been carried out. Recently we have generated
continuously dividing immortalized cell lines of human NSCs
by introduction of v-myc oncogenes and these immortalized
NSC lines have advantageous characteristics for basic studies
on neural development and cell replacement therapy or gene
therapy studies. Immortalized human NSCs were genetically

manipulated in vitro, survive, integrate into host tissues and

(2010.2.4)

differentiate into both neurons and glial cells after
transplantation to the intact or damaged animal brain. Both in
vivo and in vitro human NSCs were able to differentiate into
neurons and glial cells and populate the developing or
degenerating CNS. Cell replacement and gene transfer to the
diseased or injured CNS using NSCs have provided the basis
for the development of potentially powerful new therapeutic
strategies for a broad spectrum of human neurological
diseases including Parkinson disease (PD), Huntington
disease (HD), Alzheimer disease (AD), amyotrophic lateral
sclerosis (ALS), multiple sclerosis (MS), stroke, spinal cord
injury and brain tumors. Steady and solid progress in stem
cell research in both basic and pre-clinical settings should

support the hope for development of stem cell-based therapies

for neurodegenerative diseases.
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50. A three-dimensional spatio-temporal model of MT neurons that predicts responses to natural movies

Decoding visual experiences from brain activity evoked by natural movies
PEAME (I 74V =7 KF/—2 L —F Jack Gallan #ff585)

= =

Area MT is an important site of motion processing, and
many studies have used simple parametric stimuli to
investigate mechanisms of motion processing in MT. How do
area MT neurons encode information under natural viewing
conditions? To address this issue we recorded from single MT
neurons during stimulation with complex movies that
simulate natural visual stimulation. We used these data to
estimate spatio-temporal receptive field profiles for each
neuron. Spectral profiles of individual neurons tend to lie on a
single plane in the three-dimensional frequency domain, but

the coverage of the plane differs across neurons. Most
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neurons form a partial ring in the plane, avoiding the region
near zero temporal frequency. This suggests that MT neurons
are optimized to represent velocity information in natural
movies while simultaneously minimizing false alarms from

static textures oriented parallel to the direction of motion.

rew s 2EE

Decoding perceptual experiences from brain activity is a
challenging goal in applied neuroscience. Several recent
studies have shown that it is possible to decode static
monochromatic images from BOLD signals measured using

fMRI. However, BOLD signals are extremely slow, so a



decoder that can reconstruct continuous perceptual
experiences from BOLD signals has been assumed beyond
reach. Here we present a Bayesian decoder that combines
voxel-based motion-energy encoding models with an implicit
natural movie prior in order to reconstruct perceptual
experiences from BOLD signals evoked by continuous
natural movies. To construct this decoder we first evaluated
several motion-energy encoding models. Each model was fit
to BOLD signals of single voxels in posterior and ventral

occipito-temporal visual cortex of fixating human subjects

I F—E

who viewed natural movies. We found that an encoding
model that includes local directional motion information
provides the most accurate predictions of BOLD signals. We
then combined this motion encoding model with an implicit
natural movie prior in order to reconstruct movies from
BOLD  signals. Our Bayesian decoder provides
reconstructions of the spatio-temporal structure of natural
movies. Further applications of the encoding and decoding

framework will be discussed.

51. The Enteric Nervous System and enteric disorders induced by inflammation and ischemia

John B Furness (Department of Anatomy and Cell Biology and Centre for Neuroscience,

University of Melbourne, Australia)

The enteric nervous system is a specialised part of the
autonomic nervous system that contains full reflex circuits
(intrinsic sensory neurons, interneurons and motor neurons
that integrate information about the state of the intestine and
provide suitable outputs). It can thus operate independently of
the CNS, but under normal circumstances the ENS and CNS
act co-operatively in digestive system control. The ENS
contains a very large number of neurons, around 400 million
in human, belonging to around 17 functional types. The
circuits for enteric reflex control have been largely worked
out, and all the neuron types have been accounted for. This
work will be summarised.

Knowledge of the circuitry and neuron types provides a
sound basis for investigation of animal models of enteric
neuropathies and for identifying possible neuronal target
molecules for therapies. In this presentation, I will discuss the

enteric neuron changes that follow inflammation in animal

(2010.2.26)
models. These parallel changes observed in human
(post-inflammatory irritable bowel syndrome, IBS). The
remarkable change seen in models of IBS is the profound
hyperexcitability of intrinsic sensory neurons (known as
intrinsic primary afferent neurons, or IPANs). This
hyperexcitability —substantially outlasts the period of
inflammatory damage - it is a neuropathy. I will discuss
another type of damage that is under investigation, the
damage that accompanies ischemia/ reperfusion injury to the
intestine.

If damage to neurons is irreversible, is it possible to replace
the enteric neurons, using neural stem cells? I will describe
experiments in which we have prepared neurospheres from
the intestine and have transplanted them into normal and
enteric neuron deficient colon. The transplanted neuron

precursors proliferate, migrate, differentiate and innervate

targets.
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53. Propagating waves of local field potentials in motor cortex and their relations to unit spiking activities

and motor behavior

ERERE (S0 TRF)

High-frequency oscillations in the beta range (10-45 Hz)
are most ative in motor cortex during motor preparation and
are postulated to reflect the steady postural state or global
attentive state of the animal. By simultaneously recorded
multiple local field potential (LFP) signals across the primary
motor cortex of monkeys (Macaca mulatta) trained to perform
an instructed-delay reaching task and a random pursuit target
(RTP) task, we found that these oscillations propagated as
waves across the surface of the motor cortex along dominant
spatial axes characteristic of the local circuitry of the motor
cortex under both tasks.

Moreover, during the RPT task we preliminary found that
the spiking activity of a class of neurons, classified based on
the widths of spike waveform, in motor cortical ensembles
also exhibit a tendency to propagate as planar waves with
statistical properties similar to that of the LFP waves. An
evoked LFP for each channel was obtained by averaging LFP
signals around each target hit that triggered the next target
appearance over all successful target hits. An evoked spike
response for each unit was also obtained by binning spike
counts into 1 ms bins ranging over the same time window as

that for the evoked LFPs. We found that both evoked LFPs
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and evoked spike rates in the beta frequency range propagate
transiently as waves across both cortical areas for ~100-150
ms after the target hit. Furthermore, the distribution of
propagation directions of the LFP and spike waves were
found to be similar to each other. These results suggest that
both aggregate synaptic inputs and spiking outputs share
common spatiotemporal structure in motor cortex.

Furthermore, we found that at each stable LFP wave
occurrence the speed of an LFP wave and the hand speed
were correlated with a certain lag range. This may indicate
that a cortical LFP wave speed may be a measure of the speed
of the recruitment of neurons for an upcoming movement
speed.

In conclusion, we showed for the first time in cortex that
copropagation of evoked planar waves of LFP and spike rates
of a certain class of neurons.Furthermore, a relation between
individual stable LFP wave speed and hand speed was found
to be weakly linear. This speed relation was found only over a
certain range of lag. Taken together, the spatiotemporal
dynamics in motor cortex integrates the relation among LFP,

spiking activities of a class of neurons, and behavioral output.
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