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1. Rules and variability in the organization of excitatory and inhibitory inputs to

CA1 area pyramidal cells and interneurons

Attila I. Gulyas (Institute of Experimental Medicine, Laboratory of Cerebral Cortex Research

Hungarian Academy of Sciences Budapest, Hungary)

Hippocampal principal cells and different subpopulations
of interneurons show individually characteristic activity
patterns during behavior associated brain states. In order to
understand how neurons integrate input from the network, in a
series of studies, we estimated the total number of excitatory
and inhibitory synapses converging onto different domains of
neurons on the CAl area. We studied the synaptic
organization of pyramidal cells as well as 5 functionally
distinct subpopulation of inhibitory neurons: PC and CCK
containing basket cells, dendrite targeting CB cells,
interneuron selective CR cells and the hippocampo-septally
projecting neurons (HS cells). We found in the case of all
neuron populations (except a subgroup of HS cells) that,
inhibition is always stronger on the soma and the proximal
dendrites than on the distal dendrites, meaning that the
majority of inhibitory inputs arrive onto the perisomatic
region. There were however considerable differences in the
density (and total number) of excitatory and inhibitory inputs
and the ratio of inhibition among the examined cell types. The
highest amount of inputs arrived to the pyramidal cells, HS
cells and the PV cells (35,000- 15,000), while CCK, CB and
CR cells received much less (5,000-2,000). The ratio of

(2007.4.6)

inhibition did not correlate with the total excitatory inputs.
Thus while the PV and pyramidal cells received dense
excitatory input they received relatively small amount of
inhibition (2-5%) if averaged over their entire surface. In
contrast CCK, CB and CR cells received relatively large
amount of inhibition (35-25%), balancing relatively scarce
excitatory input. Different domains of pyramidal cells,
associated with Schaffer collateral and entorhinal inputs
showed characteristically different organization of synaptic
inputs. Comparing the excitatory and inhibitory convergence
data to the activity level of each neuron types, there is a
mismatch. Though for example PV cells and pyramidal cells
show extremely similar organization of synaptic inputs their
activity pattern is highly different. PV cells are highly active,
while CA1 pyramidal cells are less silent than any of the
examined inhibitory neuron populations. These findings
suggest that the activity level of a neuron is not solely formed
by the absolute amount of excitatory inputs and by the ratio of
inhibitory inputs, but by other properties, such as the
distribution of different types of ion channels and transmitter

receptors.

2. Anterior cingular LTP: a synaptic model for pain and fear

Min Zhuo (University of Toronto)

Investigation of the basic mechanisms of chronic pain not
only provides insights into how the brain processes and
modulates sensory information but also provides the basis for
designing novel treatments for currently intractable clinical
conditions. Human brain imaging studies have revealed new

roles of cortical neuronal networks in chronic pain, including

(2007.4.11)

its unpleasant quality, and mouse studies have provided
molecular and synaptic mechanisms underlying relevant
cortical plasticity. This review paper will critically examine
the current literature and propose a cortical network model for

chronic pain
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3. Za—ay--JYF7MEIZE+5 bHLH BEERF Olig 77 3 ') —D&E|
Prbkis s (CEBSERFGERT 4y F-rhisk AR BRFZEER 1Y)

FV AT FadA ML, WROAVIZ, Ix=UL
WO BUKEOEEES 7 ) Tl TH D, IV Un
HDHHFEICL Y PEERENE Z Y, action potential /3FEF
R E{ri b, AV AT et A FhORELF LR
GRTE, RATH-7H, ZOHED gain-of-function
¥ L loss-of-function [ 2> H D EERIZ LV, basic
helix-loop-helix F4#x 5 [K] 7~ Oligl, Olig2 73, B a4
RICLTWDLERDN-TER, FLALOEMAY I
Ty Ruta ML, BRIEHFMEMDO pMN KX A &
NN DN B EASILD, 2D pMN KA A TiE

4. TNeurobiology of movement] : Introduction,
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Olig2 WM FH L, Z D Olig2 BtE#as b, 91
fh=a—m P, ZLTC, FVIAT Rada MR
ENd, BERHO pMN K2 A 125 5 Olig2 Btk o
BRI CTH D LB X HND A, invivo DFE
ABREIZEB VT, 2 b0 Olig2 BEEfiE» G, Yok
5 T MBRRE S AL S B DNTONWTIE, WEEREMZ2
WFEEMMBETH D, Fex D in vivo IEHTDFER & in vitro
OFERZ A LT, MO in vivo IZFBI1T D ZHE) &,
in vitro ICBIFAEECONWTT A AD v a 270
720,

I'Swimming and behavior in a simple chordate; Ciona intestinalis |

Euan R. Brown (Station of Zoology, Naples, Italy)

Ascidians (urochordates) and vertebrates are close relatives,
and shared a common chordate ancestor around 650 million
years ago. For this reason ascidians have been studied for
nearly 150 years as a means to uncover the origin and
evolution of their more complex vertebrate relatives. With the
recent sequencing of the genome of Ciona intestinalis there
has been an increase in interest in ascidians as models to study
the evolution of chordates. Although ascidians have a sessile
adult form, the tadpole-like larva swims with rapidly
alternating tail beats that superficially resemble vertebrate
swimming. In vertebrates, alternating activity during swimming
is generated in spinal segments and is controlled by the
activation of ipsilateral inhibitory glycinergic interneurons
and motoneurons. To achieve precise control of alternation,

glycinergic interneurons act to inhibit contralateral excitatory
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motoneurons. Do similar mechanisms control swimming in
ascidians? Anatomical traits and gene expression patterns
have predicted some ‘homologies’ between the ascidian larval
nervous system and the vertebrate central nervous system
(CNS). Even though the larval nervous system is rather simple
and consists of some 80-100 neurons, there are three main
sub-divisions, a brain vesicle (BV) that contains a photoreceptive
ocellus, and a gravity sensing otolith, the visceral ganglion
(VGQG), and the nerve cord (NC). Although these three divisions
express Hox genes in a way that suggest these structures
represent homologies of the forebrain, hindbrain and spinal
cord, other analysis suggests that there are only two
homologous divisions where the BV represents the forebrain

and the VG the ‘spinal cord’.
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6. MEMHEEHMEICETIRER ST TAONEHMEOEEICESTRUELLEESNATINS
/MR8 (Massachusetts General Hospital, Harvard Medical School)

HENEE D B S bR T & 2 MENEAP R ET IR I 1T RAR T b
12 FEFH O 572 2 AP E & b O AFIE L T
%, INET, I LEAMHPHEEOENO T,
VT T ADEEDEWVNILEDL LD TH DL Z LN TEIN
TETWER, BWH, BFEAMENC X 2RI &
#Hedf LRVAIRIE T H o7z, Fox 1E, HEIRrREETAL
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B L < BA%E L7 slEIE B 3815 Gene Gun & V723t
IBFEANEEZMAEDE TEREITo T,

P L, MBEAT A ARERRETHNLENLTNDA
S —7 = — AERIEI R SR T = N — DR R %
#HA B H 7= interphace/perfusion /N1 7'V v REE#EE A
BAZE L7z, ZHIT K- T, Bl s ek 6 AR, s
BV EOER PR 2R > T2 £ F553 L, Gene gun
LE AW B T EAEN TR
2007, PLoS One),
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D12 PSD95-GFP % it 7 H I E A L, £ DfLE %
B B TRiER LT 21T o 72, #ER, CoREED
BTN TS, % L <, PSDIS 13 25 —E DRI (2.9
£ 07 um) ZH o THAIELSHEATND Z & RN
INTz, E£72, T 7 AR ToH 5 BHAIE D Axonal
varicosities HIRAIE L <EEINTERY, BAEWIME
ND—FH LTz, ZOfERIE, BB 7 2AOMEIX
WLTTU XA THERL) ORIk, M
RIZDOTDEE A T = X AOFEEZTRB L TN 5, £z,
T T ADELE NS — 03, SRR AEBRFHIEE & RO
PR AL AU OFEEIC L b T —ETholcZ &
%, BEOTREETREREE 2o/, &b, ¥Ial
—a VR BRI, 29 LIz T ADELEEE T
HEREEDS Fle /N S 2ot A LV R KL< LB 2 HDIT
HFITH D Z 2o 7- (Koizumi et al, in submission),
FOBEFRLAN=ALIONT, & 575 THEM 25
L7=u,
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AIOWE Y, MEED L 5T/ N DOTE# % step-by-step
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OFEIR TR BN L | Sho2b 5, HEITM
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10. KCNQ/Kv7/M-type potassium channels as regulators of axonal excitability

Edward Cooper (Department of Neurology, University of Pennsylvania, Philadelphia, Pennsylvania )

INETHBMBROBBEE CEXNZRE 2 2
945 T 5 initial segment <> node of Ranvier 121, FEAL{K
VDV U LF v RAVDPFET H 2 & NERAEBFERIC
ITH BN TR, RWHEDOSFBH LTI R o
72, Cooper 1= 5 1%, KCNQ/KvVI/M DB U 7 5F %
ANGFTFN, ZOBEEREREAHE S 3T ERETHDLZ L
BRI, ZOAF U F ¥ RZNGFOERPTANA
DIFRRIC72% Z LD node TOH U U LF ¥ KGN
DEALD, TANATOMRREEEDO BT IO D
EEZBND,

Schwarz JR, Glassmeier G, Cooper EC, Kao TC, Nodera H,
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Tabuena D, Kaji R, Bostock H. KCNQ channels mediate
IKs, a slow K" current regulating excitability in the rat
node of Ranvier.J Physiol. 2006 May 15;573 (Pt 1):17-34.
Epub 2006 Mar 9.

Pan Z, Kao T, Horvath Z, Lemos J, Sul JY, Cranstoun SD,
Bennett V, Scherer SS, Cooper EC. A common
ankyrin-G-based mechanism retains KCNQ and NaV
channels at electrically active domains of the axon. J
Neurosci. 2006 Mar 8;26(10):2599-613.

Devaux JJ, Kleopa KA, Cooper EC, Scherer SS. KCNQ2 is
anodal K channel.J Neurosci. 2004 Feb 4;24(5):1236-44.

1. FRBRIZEF ¥ RILIESA PKD1L3/PKD2L1 O ESEEZ MR
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BICB N T, BRI FIIE A TR YR O iR
WRIEZRET DT DICMARE R TH D, BBERSHEDS
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HABUIERE~DOBATICHHTH D, PKDIL3 B X
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BRIHBEN cCaBEo LRENBlERSh, 72,
pH3.0 LA F ORI L » Tk o EER NG| & &
ZEND, AEIF—THE, FEMARBRAESNMEN
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GO =—7 BHEIC SV THET D,
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DT ERFEMLTVD,
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13. Myelination Abnormalities and Recovery Assessment by DT-MRI in vivo:

Fine Microstructural Analysis of Brain White Matter

Said Ghandour (VLA 7% & ~ v — /LK)

Diffusion tensor magnetic resonance imaging (DT-MRI)
was applied for in vivo quantification of myelin loss and
recovery in several animal models of myelin abnormalities. A
transgenic mouse (Oligo-TTK) expressing the herpes simplex
virus 1 thymidine kinase gene (hsvl-tk) in oligodendrocytes
was studied along with dysmyelinated jimpy male mice, a
model of Pelizacus-Merzbacher disease and the heterozygous
females, career of jimpy mutation. Myelin loss and axonal
abnormalities differentially affect values of DT-MRI
parameters in the brain of transgenic mice. A significant
increase of radial diffusion attributed to the lack of myelin
was observed in white matter tracts in all dysmyelinated mice.
In dysmyelinated transgenic mice, lower axial diffusion
values were consistent with the histological observation of

axonal modifications including reduced axonal caliber and

(2007.7.12)

overexpression of neurofilaments and III B-tubulin. DT-MRI
data of jimpy brain were compared to those obtained from
dysmyelination of (Oligo-TTK) transgenic mice, which have a
mild astrocyte hypertrophy, and from recovering jimpy
females, presented with reduced astrocyte hypertrophy. The
amplified magnitude of radial and axial diffusions in jimpy
males was attributed principally to the pronounced astrocyte
hypertrophy in jimpy brain. We showed clearly that myelination
and axonal changes as well as astrocyte hypertrophy play a
role in the degree of diffusion anisotropy. Importantly, myelin
reparation during brain postnatal development induced a
decrease in the magnitude of radial diffusion and an increase
in anisotropy values compared to the same brain before
recovery. The progressive increase in axial diffusion values

was attributed to the gain in normal axonal morphology.

14. Node of Ranvier & Axon Initial Segment IZBTET %5 RBi54 Vv /XY BDOREITE & %E|
/INIT 28514 (University of Connecticut Health Center « #%E7)

Za—aAIEROT U Ny e, BiER A LTT
9o T OFEMALER A T 5 ALY Axon Initial Segment
(AIS)EBEZ HLILTEY, T M ULF ¥ KO RIENEL
BIND, E£lo, ABEHRME LT 2FRIE, 7Y TH
JaOMBAEAREIC L EINIAEEEZ L TRY, FHRe
L TIBZEORFL & ) &> TWd, T,
Node of Ranvier & FEEI D I =V DX v v 72BN
TF MY TLAF v (Nav) DRIEIERBIHZ &I
L5, oI ) AROMEEL, S F S EREMRE
THRHBE SN TS Z L FHREY, 4K (1,
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Ranvier #&ED 55, T MV U AF ¥ X AVRRIET S
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O OFTRIE, Paranode fiEZ A T F AT HHED L
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1. Ogawa Y, Schafer DP, Horresh I, Bar V, Hales K, Yang
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Y, Susuki K, Peles E, Stankewich MC, Rasband MN.

Spectrins and ankyrinB constitute a specialized
paranodal cytoskeleton. J Neurosci, 26, 5230-5239,
2006.

2. Yang Y, Ogawa Y, Hedstrom KL, Rasband MN. BetalV
spectrin is recruited to axon initial segments and nodes

of Ranvier by ankyrinG. J Cell Biol, 176, 509-519, 2007..

15. Understanding Drug-Receptor Interactions at Neuroreceptors and lon Channels

Kristin Rule (California Institute of Technology, Division of Chemistry and Chemical Engineering,

Professor Dennis A. Dougherty Laboratory)

Neuroreceptors and ion channels are the molecules of
memory, learning, and sensory perception. Through the use of
unnatural amino acid mutagenesis by nonsense suppression,
we aim to obtain a chemical scale understanding of these

important integral membrane proteins. In this talk, I will

(2007.7.12)

describe how this methodology has been applied to identify a
crucial noncovalent interaction in agonist binding in several
Cys-loop receptors. Time permitting, I will also talk briefly
about backbone ester mutagenesis, as an example of my own

research in the Dougherty group.

16. An approach from a macroscopic end to learn the functional architecture of the brain

A GHERTEEA

FMRI is a non-invasive method to detect some localized
system activities of neuronal pools participating in performing
a functional task in the brain. The signals based on CBF, CBV
and BOLD are well coupled to the synaptic neuro activation,
although the response time in seconds is far slow to follow the
dynamics of neuronal activity that proceeds in 10s to 100s of
milliseconds. There are other fMRI methods potentially
overcome the shortcoming of the slow response,
diffusion-sensitized fMRI or neuro current induced magnetic
field detection. However, the characteristics and how they
should be measured are still in their infancy. We have been
using BOLD fMRI to explore some aspects of dynamic
functional processes in terms of intra- and inter- system
interaction. The details of these phenomena viewed at

macroscopic size will help to understand how the functional

anatomy of the brain is built up.

T A A LA TE RN 1 B RERT FEFT)

(2007.7.18)

By stimulation of the brain with a pair of identical or
different inputs, the activation characteristics involving
refractory suppression are examined to see intra-site
interaction as well as inter-site interaction. The degree of
interaction depends on the site in the pathway of signal
processing. There at some sites the presence of sub functional
units can be suggested and the extent of their interaction
varies with the inputs to the site. Non-interacting sub sites, if
any, means the spatial resolution of fMRI is not sufficient
enough to resolve them. At some sites, inputs from two
different stimuli of same category appear to be regarded as the
same as judged by the strong suppressive response to the
stimuli, although to the stimuli other sites respond as inputs
are different.

The functional composition of a site, either with weakly

interacting or strongly interacting functional subunits, ie
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neuronal circuits from the pool of neurons in the site, can be
distinguished from the mode of neuro function with the whole
pool of neurons that contains individual neurons each
assigned to a specific function. We believe the former mode

of operation with localized sub functional units that have their

specific roles. One may be able to see the plasticity of such
small neuro-circuits and their behaviors. The knowledge of
these detailed specificities and the mode of functional
operation will help to construct functional architecture of the

brain.
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1. Hirota, Y. et al. Cyclin-dependent kinase 5 is required

(2007.10.25)

for control of neuroblast migration in the postnatal
subventricular zone. J. Neurosci. 27, 12829-38, 2007.

2. Yamashita, T. et al. Subventricular zone-derived neuroblasts
migrate and differentiate into mature neurons in the
post-stroke adult striatum. J Neurosci 26, 6627-6636,
2006.

3. Sawamoto, K. et al. New neurons follow the flow of
cerebrospinal fluid in the adult brain. Science 311,

629-632, 2006.
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22. Glycine Receptor Structure-Function - an electrophysiological approach to investigating

the molecular determinants of ion permeation

Andrew J Moorhouse (The University of New South Wales)

The glycine receptor is a member of the cys-loop family of

ligand-gated ion channels that mediate fast synaptic
transmission in the central and peripheral nervous system.
There have been some significant recent advances in
determining which components of the structure of these
receptor-channels mediate their functions of neurotransmitter
binding, channel gating and ion permeation. This talk with
initially review the general structure and physiological
function of the glycine receptor, before focusing on the
molecular determinants of ion permeation. Using a
combination of site-directed mutagenesis and patch-clamp
electrophysiology, our laboratory has characterised the amino
acid residues in the second transmembrane domain that
primarily determine the conductance and ion-charge
selectivity of the glycine receptor. More recent experiments
have investigated the potential role of residues in a novel
intracellular region known as the lateral portals, as well as
addressing the question of how counter-ion cations may
permeate through these predominantly anionic channels. Time
permiting, this talk may also briefly describe results
investigating the determinants of ion-charge selectivity in a
member of the P-loop family of cation channels, the cyclic
nucleotide-gated channel.

(&5 k]
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23. Designing Higher Performance Neural Prosthetic Systems

Byron Yu (tanford University)

The prospect of helping disabled patients, by translating
neural activity from the brain into control signals for
prosthetic devices, has flourished in recent years. Rapid
progress on such neural prosthetic systems has been possible
because of systems neuroscience discoveries and major
advances in computational and neural-recording technologies.
For example, several research groups have now demonstrated
that monkeys can learn to move a computer cursor to various
target locations simply by activating neural populations that
participate in natural arm movements. Despite tremendous

advances in the past decade, even these compelling

(2007.11.21)

proof-of-concept laboratory demonstration systems fall short
of exhibiting the level of control needed for many everyday
behaviors, such as typing words rapidly on a keyboard or
reaching straight for a cup of water. I will first present the
design and demonstration of a fast and accurate key selection
system, capable of transmitting up to 6.5 bits/s or <15 words
per minute. Next, I will describe how arm trajectories can be
accurately decoded from neural activity using probabilistic
state-space models. Taken together, these developments
should substantially increase the clinical viability of neural

prostheses in humans.
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25. Cannabinoid/vanilloid interactions on rat dorsal root ganglion neurons

Rolf-Detlef Treede (Johannes Gutenberg University)

otassium channels contribute to basic neuronal excitability
and modulation. Here, we examined expression patterns of the
voltage-gated potassium channel Kv1.4, the nociceptive
transduction channels TRPV1 and TRPV2 as well as the
putative anti-nociceptive cannabinoid receptor CB1 by
immunofluorescence double-labelings in sections of rat dorsal
root ganglia (DRGs). Kvl.4, TRPV1 and CB1 were each

detected in about one third of neurons (35.7%0.5%, 29.4+

(2007.11.27)

1.1% and 36.430.5%, respectively, mean diameter 19.1+0.3
microm). TRPV2 was present in 4.4+ 0.4% of all neurons that
were significantly larger in diameter (27.420.7 microm; P <
0.001). Antibody double-labeling revealed that the majority of
Kvl.4-positive neurons co-expressed TRPV1 (73.9%1.5%)
whereas none expressed TRPV2. The largest overlap was
found with CB1 (93.1%0.1%). CB1 expression resembled

that seen for Kv1.4 since the majority of neurons expressing
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CBl-protein also expressed TRPV1 (69.4=* 6.5%) but not
TRPV2 (0.6£0.3%). When CB1-mRNA was detected using
in situ hybridizations an additional subset of larger neurons
was labeled including 82.4+17.7% of the TRPV2 expressing
neurons. of Kvl.4 with

CB1-mRNA (92%, mean diameter: 18.5 microm) was

However, co- localization
essentially the same as with CBl-protein. The almost
complete overlap of CB1 and Kvl1.4 in nociceptive DRG
neurons suggests a functional synergistic action between
Kvl.4 and CBl. The potassium channel may have two
important roles in nociception. As the molecular basis of
A-type current it could be involved in the control of repetitive
discharges at peripheral terminals and as a downstream signal
transduction site of CB1 in the control of presynaptic

transmitter release at central terminals.

As an endogenous agonist at the cannabinoid receptor CB1
and the capsaicin-receptor TRPV1, anandamide may exert
both anti- and pronociceptive actions. Therefore we studied
the effects of anandamide and other activators of both
receptors on changes in free cytosolic calcium ([Ca*'];) in
acutely dissociated small dorsal root ganglion neurons
(diameter: < or =30 microm). Anandamide (10 microM)
increased [Ca”']; in 76% of the neurons. The EC(50) was 7.41
microM, the Hill slope was 2.15 £ 0.43 (mean £ SE).
blocked by the

This increase was competitive

TRPV1-antagonist capsazepine (10 microM) and in Ca**-free
extracellular solution. Neither exclusion of voltage-gated
sodium channels nor additional blockade of voltage-gated
calcium channels of the L-, N-, and/or T-type, significantly
reduced the anandamide-induced [Ca®']; increase or
capsaicin-induced [Ca®); transients (0.2 microM). The
CBl1-agonist HU210 (10 microM) inhibited the anandamide-
induced rise in [Ca®'];. Conversely, the CB1l-antagonist
AM251 (3 microM) induced a leftward shift of the
concentration-response relationship by approximately 4
microM (P < 0.001; Hill slope, 2.17 %= 0.75). Intracellular
calcium transients in response to noxious heat (47 degrees C
for 10 s) were highly correlated with the anandamide-induced
[Ca2+]i increases (r = 0.84, P < 0.001). Heat-induced [Ca2+]i
transients were facilitated by preincubation with subthreshold
concentrations of anandamide (3 microM), an effect that was
further enhanced by 3 microM AM251. Although anandamide
acts on both TRPV1 and CB1 receptors in the same
nociceptive DRG neurons, its pronociceptive effects dominate.
Anandamide triggers an influx of calcium through TRPV1 but
no intracellular store depletion. It facilitates the heat
responsiveness of TRPV1 in a calcium-independent manner.
These effects of anandamide differ from those of the classical

exogenous TRPV1- agonist capsaicin and suggest a primarily

modulatory mode of action of anandamide.

26. Ca*" signaling: Molecules, Organelles and Disease Processes
Ole H. Petersen (University of Liverpool, [EFEA4z3EE}##5 TUPS Secretary General)

The basic characteristics of cellular Ca®* signaling will be
reviewed with particular emphasis on events in the pancreatic
acinar cells. Physiological stimulants of pancreatic exocrine
secretion, such as cholecystokinin and acetylcholine, utilise up
to 4 intracellular messengers (IP3, cADPR, NAADP and Ca®*
[Ca*"-induced Ca®' release]) to induce specific oscillatory
patterns of cytosolic Ca®" signals in the acinar cells. These are
tightly controlled in a temporal-spatial manner and are
coupled to mitochondrial metabolism necessary to fuel

secretion. The physiological Ca*" signals controlling fluid and
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enzyme secretion are repetitive local (apical pole) and short-
lasting (a few seconds) events. The Ca*" signals are primarily
generated by release of very small amounts of Ca®* from up to
4 intracellular stores, namely the endoplasmic reticulum, the
secretory granules, the lysosomes and the endosomes. These
stores form an effective apical Ca®" signaling complex. When
normal Ca®" homeostasis is disrupted by hyperstimulation or
by toxic agents (for example, bile acids or non-oxidative
ethanol metabolites - substances known to precipitate acute

pancreatitis) Ca®" stores become depleted and sustained



cytosolic [Ca®*] elevations replace transient signals, leading to
severe consequences. ATP depletion, due to mitochondrial
inhibition, paralyses energy-dependent Ca>* pumps causing
cytosolic Ca®** overload, whilst digestive enzymes are

activated prematurely within post-exocytotic, endocytic

I F—E

vacuoles. The result is Ca®’-dependent cellular necrosis.
However, when the stress applied to the acinar cell is
relatively mild, release of Ca®" from stores leads to oscillatory
associated with partial mitochondrial

global waves,

depolarisation, and the result is apoptotic cell death.
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28. Toward a new science of connectomics
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Sebastian Seung (Howard Hughes Medical Institute and MIT)

Judging from current progress in nanoscale imaging and
cutting, histochemical and genetic methods for staining, and
computational algorithms for image analysis, it should soon
be possible to create automated systems that will take a sample
of brain tissue as input and generate its “connectome,”  a list of
all synaptic connections between the neurons inside. Such

systems will give rise to a new field called “connectomics,”

(2007.12.17)

defined by the high-throughput generation of data about
neural connectivity, and the subsequent mining of that data for
knowledge about the brain. I will discuss the possible impact
that connectomics could have on our understanding of how
the brain wires and rewires itself, the dynamics of activity in
neural networks, and the neuropathological basis of mental

disorders.
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Arrest: Mycobacterial Phosphatidylinositol Analog
Phosphatidylinositol Mannoside Stimulates Early
Endosomal Fusion, 2004, Molecular Biology of the Cell,
(15), p751&8211;760,
2: Nanoscopic Lipid Domain Dynamics Revealed by
Atomic Force Microscopy, 2003, Biophysical Journal,

(84), p2609&8211;2618
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32. Decoding Frequency and Timing of Emotion Perception
B wE (B Y T =T TRRS: « ASCHERAER)

How do regions of higher-order visual cortex represent
information about emotions in facial expressions? This
question has received considerable interest from fMRI, lesion,
and electrophysiological studies. The most influential model
of face processing argues that static aspects of a face, such as
its identity, are encoded primarily in ventral temporal regions
while dynamic information, such as emotional expression,
depends on lateral and superior temporal sulcus and gyrus.
However, supporting evidence comes mainly from clinical
observation and fMRI, both of which lack temporal resolution
for information flow. Recently, an alternative theory has been
proposed which suggests that common initial processing for
both aspects occurs in the ventral temporal cortex. To test
these competing hypotheses, we studied electrophysiological
responses in 9 awake human patients undergoing epilepsy
monitoring, in whom over 120 sub-dural electrode contacts
were implanted in ventral temporal (including fusiform face

area, FFA) and lateral temporal (including superior temporal

33. APP X3 & #E

(2007.1.24)

sulcus, STS) cortex. The patients viewed static and dynamic
facial expressions of emotion while they performed either a
gender discrimination or an emotion discrimination task.

We used a novel decoding method that quantified the
information about the facial stimulus that is available from the
time-varying neuronal oscillation in the field potential. We
estimated the stimulus-induced oscillation from a
time-frequency spectral analysis using a multi-taper method.
This time-frequency representation of the response was then
subjected to a multivariate decoding analysis.

Our analysis revealed that ventral temporal cortex rapidly
categorizes faces from non-face objects within 100ms. We
found that ventral temporal cortex represents emotion in
dynamic morphing faces more quickly and accurately than
lateral temporal cortex. Finally we found that the quality of

represented information in ventral temporal cortex is

substantially modulated by task-relevant attention.
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34. Distinct modes of activity-dependent secretion of BDNF from axons and dendrites of

cultured hippocampal neurons

E WA () 7 A V=T INSERFEAS—27 L—R oyl A )

Brain-derived neurotrophic factor (BDNF) is a member of
the neurotrophin family of proteins that are known to serve
important functions in the differentiation and survival of
neurons and in the activity-dependent modification of
synapses. BDNF is synthesized, sorted to large-dense core
vesicles, and transported to both axons and dendrites.
Secretion of BDNF from the axonal terminal and the dendrite
can serve as anterograde and retrograde signals at the synapse,

respectively, for trophic regulation of post- vs. presynaptic

35. HHRST : TOHAEBERDHA

(2008.1.31)

neurons, as well as for the induction of activity-dependent
synaptic modification. How activity regulates axonal and
dendritic release of BDNF is largely unknown. Using cultured
hippocampal neurons expressing fluorescent protein-tagged
BDNF, we found that a train of action potentials triggers
differential modes of secretion of BDNF in axons and
dendrites. Our results suggest that neurons may utilize
different vesicle fusion mechanisms to regulate the amount

and time course of secreted BDNF.
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36. Characterization of state-dependent conformational changes of Segment 6 of Nav1.5

channels linked to fast inactivation and intracellular pore formation

Mohamed Chahine (Professeur titulaire Le Centre de recherche Universite' Laval Robert-Giffard Que'bec, Canada )

The membrane-spanning S6 segments of the cardiac Na
channel (Navl.5) harbor amino acids that form the
cytoplasmic entrance of the channel and are important
determinants of gating and pharmacology. Despite their
functional significance, the S6 amino acids that line the
cytoplasmic pore of the Nav1.5 channel have not been clearly

established. To identify residues exposed within the aqueous
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pore, cysteines were introduced into the S6 segment of the
fourth homologous domain (DIVS6) and the mutant channels
examined for sensitivity to a thiol-specific reagent (MTSET).
Internally applied MTSET reduced the peak currents, induced
hyperpolarizing shifts of steady-state availability, and slowed
the recovery of the Y1767C and V1763C mutants. The
MTSET inhibition of mutants ~ was

these cysteine



voltage-dependent and well correlated with the steady-state
availability of the MTSET-modified channels suggesting a
link between inactivation and MTSET modification. The role
of inactivation was further investigated by transferring the
DIVS6 cysteine mutations to an inactivation-deficient
background created by replacing a conserved phenylalanine
(F1486) of the DIII-DIV linker with cysteine (ICM) or IQM.
MTSET abolished the inactivation of the
V1763C-ICM and Y1767C-ICM mutants and attenuated the
MTSET inhibition. MTSET modification of a cysteine

Internal
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introduced near the intracellular end of the DIVS6 segment
(I1770C) disrupted fast inactivation suggesting that this
region may contribute to a binding site for the inactivation
gate. The data suggest that the docking of the inactivation
gate near the cytoplasmic entrance of the channel induces a
localized conformational change that regulates the aqueous
accessibility of residues situated near the C-terminus of the
DIVS6 segment. State-dependent changes in the pore lining

have important implications for Na channel pharmacology.

37. Central Mesencephalic Reticular Formation Circruitry or the Tale of the Collicular Handmaiden
Paul May CKEI T v v E—KF)

(2008.3.28)
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