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2. A Surprise Theory of Attention

(2006.4.5)
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Laurent Itti (Assistant Professor of Computer Science, University of Southern California)

The concept of surprise is central to sensory processing,
adaptation and learning, attention, and decision making. Yet,
no widely-accepted mathematical theory currently exists to
quantitatively characterize surprise elicited by a stimulus or
event, for observers that range from single neurons to
complex natural or engineered systems. We describe a ormal
Bayesian definition of surprise that is the only consistent
formulation under minimal axiomatic assumptions. Surprise
quantifies how data affects a natural or artificial observer, by

measuring the difference between posterior and prior beliefs

3.4/ =) VEEBERBEREIZL HSTHEE

(2006.4.12)

of the observer. Using this framework we measure the extent
to which humans look towards surprising things while
watching television and video games. We find that surprise is
the strongest known attractor of human attention, with 72
percent of all human gaze shifts directed towards locations
more surprising than on average, a figure which rises to 84
percent when considering only gaze targets simultaneously
selected by four humans. The resulting theory of surprise is
applicable across different modalities, datatypes, tasks, and

abstraction levels.
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5. Intermediate GABAergic neuron progenitors in the mouse neocortex
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7. A Functional Role for Motor Cortical Oscillations
Stuart Baker (NewCastle K%

Motor cortical recordings often show waves of oscillatory
activity around 25Hz.

These synchronise with similar oscillations in contralateral
muscles. Although much studied, until now there have been
few plausible suggestions as to what their functional role
might be.

In this seminar, I will examine certain pieces of

(2006.5.11)

& I RO R & HIfH 9% Z & (Neuron in press), <
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Neuroscience o % —Bh#ids)
(2006.5.12)

experimental data which do not fit with established ideas
about these oscillations. From these, 1 will suggest a
speculative hypothesis of what their functional role might be,
namely to achieve a proprioceptive recalibration of the motor
system.
I will then present some of our more recent data to support
this.
Y e E, BEORE)

8. Exploration of Mechanotransduction in Cells and Implications in Fundamental Cellular Functions :

p130Cas Serves as a Direct Mechano-sensor in Force-intiated Src Signaling Through

Unfolding-dependent Substrate Priming

M ZZ (Department of Biological Sciences,Columbia University)
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9. Properties of C3-C4 Spinal Neurons during Voluntary Arm Movements in the Behaving Monkey

Steve L. Perlmutter (University of Washington, Dept. of Physiology& Biophysics
K OCKEE.ZEET S v 2 —B#R)

Evolution has given the primate a unique, direct pathway
from the motor areas of the cerebral cortex to arm muscle
motoneurons. This pathway conveys enormous control
capability and has endowed the primate with a wide, flexible
repertoire  of movement. There are other, less direct,
corticospinal pathways that contribute to this behavioral
repertoire. Motor cortical areas have dense terminations in
interneuronal fields throughout the cervical cord. What is the
function of these projections? One descending pathway relays
cortical signals disynaptically to motoneurons through short,

premotor, propriospinal neurons in the C3-C4 segments. In

(2006.5.31)

the cat, this pathway exerts significant control over forelimb
reaching movements, and recent evidence suggests that it is
also important in primates. We are recording the activity of
interneurons in the C3-C4 segments of monkeys performing
trained hand, arm, and neck movements to help elucidate the
functional role of this propriospinal pathway in the primate.
Our data provide insights into the organization of cortical
control of movement and have implications for potential

mechanisms of motor recovery following spinal cord injury.

(8 gHE IE, B )

10. Activation of Potassium Channels (FR2 SO LF v RILD b5 T 4 v x5 LFEDREH#E)
Min Li (Professor of Neuroscience and Physiology, Johns Hopkins University, Baltimore, USA)

Potassium channels play a critical role in controlling
membrane excitability. Using genetics analyses and chemical

biology techniques, we have been investigating the signaling
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processes that regaulte channel expression and activities. The
seminar will discuss special properties of new trafficking

motifs and chemical probes targeted to potassium channels.

(CEEEI/NCNE -L19)
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11. Molecular anatomy of synaptic contacts between nociceptive primary afferents and

sensory neurons in the spinal dorsal horn

Antal Miklos (Professor and Chairman, Department of Anatomy,

Histology and Embryology Faculty of Medicine, University of Debrecen, Hungary)

All vertebrate animals possess a sensory system that
allows them to detect potentially tissue-damaging (or noxious)
stimuli. The proper functioning of this system is essential to
protect their bodies from tissue damage. Nerve impulses
generated by noxious stimuli are conducted by C and A-delta
(nociceptive) primary afferent fibers to the superficial spinal
dorsal horn. Spinal neurons receive and process these signals,
and in certain conditions transmit them to higher brain centers
where nociceptive impulses generate pain. The seminar is
going to focus on the first site of synaptic processing of
pain-related signals, and intends to give an overview about the

molecular anatomy of synaptic contacts between nociceptive

(2006.6.21)

primary afferents and spinal sensory neurons. It will be shown
that the molecular architecture of these synapses is highly
complex that gives various possibilities for pre- and
postsynaptic modulation. It will also be emphasized that in
addition to being highly complex, the molecular organization
of these synaptic contacts shows a high degree of activity
evoked plasticity; e.g. enhanced activities of nociceptive
primary afferents in certain pathologic conditions like chronic
inflammation or nerve injury induce various changes in the
molecular organization of these synapses that contribute to the
development of central sensitization and chronic pain

syndromes.

(2 EwA B—)
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Dr. Tomoyuki Masuda, an assistant professor of

Department of Anatomy in Fukushima Medical University,

has been studying mechanisms by which DRG axon

14. Phasic cholinergic signaling in the neocortex

pathfinding is regulated, for nearly 10 years. He started this
work under a guidance of Dr. Takashi Shiga, a professor of
Tsukuba University. Dr. Masuda has elucidated that several
secreting, cell surface and extracellular matrix molecules play
roles of chemo- and contact-repulsion on DRG axons
elongation to guide the axons to the dorsal spinal cord or to
periphery. He comes to the Ikenaka's lab for collaboration and
will have a seminar about his recent findings. Please come
and enjoy his talk.

(2 - RSy, NEREZ)

Allan Gulledge (Division of Cerebral Circuitry)

Acetylcholine is a central neurotransmitter critical for
cognitive function. We show that transient ACh receptor
activation generates cell-type specific responses in neocortical
neurons. In layer 5 pyramidal neurons, ACh acts via M1
muscarinic receptors,intracellular calcium release, and
subsequent SK-type calcium-activated potassium channels to
inhibit neuronal output. Pyramidal neurons in layer 3 were
generally much less responsive to ACh, but substantial
apamin-sensitive inhibitory responses occurred in deep layer 3
neurons of the visual cortex. Fast spiking (FS) nonpyramidal
neurons in all cortical areas were non-responsive to ACh,

even when exposed to very high agonist concentrations (5

15. Remodeling of the Atrium in Hypertension:

(2006.7.13)

mM). When applied to non-FS interneurons in layers 3 and 5,
ACh generated mecamylamine-sensitive nicotinic responses
(37% of cells tested), apamin-insensitive hyperpolarizing
responses (10% of neurons), or no response at all (53% of
cells). Responses in interneurons were similar across cortical
layers and regions, but were correlated with cell physiology.
Finally, ACh generated nicotinic responses in all layer 1
neurons tested. These data demonstrate that phasic cholinergic
input can inhibit projection neurons throughout the cortex
while intracortical ~processing,

sculpting especially in

superficial layers.

(CIEE= AN /7=

A Basis to Increased Susceptibility to Atrial Tachyarrhythmia?

Andrew F. James (University of Bristol, UK)

The major research focus of our laboratory is cardiac
clectrophysiology and the basis to arrhythmia. Atrial
fibrillation (AF), the most common arrhythmia (its incidence
increasing with age), is associated with increased mortality.
AF has many causes and its etiology is complex. Animal
models, in which causes of AF are studied in isolation, have

provided valuable insights into the mechanisms underlying
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the disease. However, while hypertension is the most prevalent
risk factor for AF, to date there have been no reports of atrial
remodeling in any animal model of hypertension. We have
examined the remodeling of the left atrium (LA) associated
with hypertension, using spontaneously hypertensive rats
(SHR) and their normotensive Wistar Kyoto control (WKY) at

two ages; 12-weeks and 42- weeks. The incidence of LA



tachyarrhythmia (AT) following burst pacing in excised
perfused whole hearts was increased in 42-week SHR
compared with their age-matched WKY controls and compared
with the 12- week SHR, demonstrating the development of a
substrate for arrhythmia with age in hypertensive animals. This
increased susceptibility to AT was not associated with changes
in LA effective refractory period. On the other hand, whole-cell

Ca®" currents in isolated LA myocytes showed evidence of

16. Towards a neural prosthesis for motor injury

I F—E

remodeling. There was also evidence of LA structural
remodeling in SHR: SHR LA was hypertrophied compared to
WKY and showed evidence of fibrosis. In conclusion, this
study provides the first evidence of atrial remodeling producing
a substrate for AT in an animal model of hypertension. Our
work on sex differences in ventricular repolarisation and

drug-induced arrhythmia was also presented in this seminar.

(FH25 « i) &)

Andrew Jackson (Dept of Physiology and Biophysics, University of Washington, Seattle USA)

Our research uses small implantable electronic circuits
(Neurochips) for neural recording and stimulation with the
aim of building artificial connections to replace or augment
nervous pathways lost through injury or disease. For example,
activity recorded in the motor cortex could be used to control
electrical stimulation of the spinal cord to restore function
following spinal cord injury or stroke. In this talk I will
discuss the development of our Neurochip technology, and
describe a series of experiments designed to test the feasibility
of this approach in primates. We used a Neurochip to record
the activity of motor cortex cells and arm muscles during
completely unrestrained movement and compared this to data
collected using a conventional tracking task. We saw robust
correlations between cells and muscles on a variety of

time-scales over the repertoire of waking behaviour. The

(2006.7.24)

range of correlation values was comparable during task
performance, although many individual cells exhibited
interesting differences across conditions. In a second
experiment we investigated arm movements elicited by
electrical stimulation of the cervical spinal cord in
anesthetised primates. We found that a full range of
movements could be elicited at low thresholds from sites
distributed throughout the cord. Often movements involved
the synergistic activation of multiple muscles. We are
currently using Neurochips to implement long-term artificial
connections within the motor cortex and hope soon to extend
this to artificial cortico-spinal connections. We propose that a
prosthesis comprised of many such connections could help to

restore motor function following injury.

(Y O TB)

17. Fast-spiking neocortical GABAergic interneurons in layer 2/3 mouse barrel cortex:

Molecular contributions to cell function

Ethan M. Goldberg (New York University School of Medicine)

Abstract: Fast-spiking GABAergic interneurons (FS cells)
are the most common subtype of neocortical GABAergic
interneuron, and are so named for the striking ability to
discharge sustained trains of thin action potentials at high
frequency in a non-accomodating fashion. We show that the

cellular neurophysiology of FS cells can be described by three

(2006.7.27)

so-called “voltage regimes,” a subthreshold, near-threshold,
and suprathreshold regime. The behavior of FS cells within
each of these voltage regions is dominated by a different, and
specific, type of potassium conductance. These conductances
contribute to many aspects of FS cell physiology, including

the maintenance of the resting membrane potential, input
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resistance, action potential threshold, and suprathreshold
firing properties of FS cells. In addition, some of the ion
channels expressed at the FS cell soma are also present at the
FS cell synapse, where these channels regulate the efficacy

and dynamics of neurotransmitter release. It is interesting to

18. MtEEt (MEG) ZAWW-BRBEFD A £

note the parallel between the diversity of neocortical
interneurons and the molecular and biophysical diversity of
potassium channels expressed in the brain. Our current work
is aimed at a precise molecular identification of the channel
proteins that underlie the potassium conductances in FS cells.
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Synchronized and noise-resistant oscillation in the somite segmentation clock of zebrafish
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The molecular nature of taste reception in vertebrates
i = (Duke University Medical Center)
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22. Axon-glia interactions and the control of myelination

Klaus-Armin Nave (Max-Planck-Institute of Experimental Medicine,Germany)

Myelination of axons is a prerequisite for rapid impulse
conduction in the nervous system and essential for normal
motor and cognitive functions. In the peripheral nervous
system, Schwann cells (SC) either engulf multiple
small-caliber axons (Remak bundle), or single-out and spirally
enwrap larger axons with a multi-lamellar myelin sheath. We

have previously shown that axonal neuregulin-1 signaling to

(2006.10.16)

glial cells that express ErbB receptors is a critical regulator of
myelination and myelin sheath thickness in vivo. Mice with
reduced NRG1 gene dosage are hypomyelinated, whereas
transgenic mice with elevated NRG1 expression in DRG and
motoneurons are hypermyelinated. In the PNS, NRG1 type 111
is the responsible isoform. Whether NRG1 serves a similar

function in the myelination of axons in the central nervous
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system is not known but of obvious clinical relevance. Also

the molecular mechanisms downstream of ErbB receptor

activation that initiate the spiral wrapping by SC are unknown.

By targeting a null mutation of the PTEN gene to SC, we can
demonstrate that the signaling lipid PtdIns (3,4,5) P3 (PIP3)
induces myelin membrane outgrowth. In adult mice, elevated

PIP3 activates Aktl and causes hypermyelination as well as

myelin outfoldings that resemble the pathology of human
CMT4B. Surprisingly, elevated PIP3 is sufficient to induce
the wrapping of small C-fiber axons in Remak bundels, and
even the ensheathment of collagen fibers that completely lack
axonal surface signals. These observations demonstrate a key
role for PIP3 in inducing spiral wrapping and driving myelin

membrane outgrowth.

(5« o —4%)

23. KCNQ F v RILOEMEFIEEE - MIBREEDT —T 1 VT I2E 1T 5%E
e 3 (MPRLHERESR FIFEEEM)

BRI K'TF ¥ XV T 7 ) —O— 2T 5
KCNQ F v /U, D 22 EIC R B L TR Y,
REEARRLTANAIR EDFRKRBIE T THHDZ Lnb
AR O B VERIE A E A Lo LT D Z & A
ENTND, EFEARRT 7 FUNAL )T h— (45) 2
Y Bk (PIP2) ZIZ U, PKC % Ca®'72 &, Hijams 2
FIBREICE D2 S ESERWHIC K-> THIE T
HZEBRHALMNIRSTETND, ZNHLOWEIZLS

(2006.10.18)

KCNQ T F/UEHE O HIAEFERS, £512 PKC 0 U v EE{kiC
KB =7 4 T OME OISOV TR L L2V,
£/, CARESMMNEEIZIZ 2 >OaA /L RaA L KA
AVDFEL, F v RN 4 BIEHEEEZ L D72 0ICEHE
ThHEEZLNTVWENR, ZOMIZL T —T 17 H
VIR EFEHICEE B E 2RO LR END
FEREST, BRI DN TR L,

(CEESRHAN Sy 7=

24. Chronic Inactivity Increases the Fraction of High Vesicular Release Probability

Pool at Hippocampus Synapse

FERRTS KBS (SHRRS JEAES KB R IE =)

Christian Rosenmund (Baylor College of Medicine) DHJf
JEE TIT o T IR HORIT B 1T A0 W E i H Bt -
vesicle recycling OIETHKAFMEL L2 OIS, (BEWE K
H O ZE DR IEROBFEL L W& Ed, £
BB IZE W,

70%, &I —ILIEET (Talk will be given in English)
T2 TV FETT,

Disuse of synaptic activity causes homeostatic adaptations
of the pre and postsynaptic functions. Here we show that in
hippocampal autaptic  cultured neurons long-lasting
tetrodotoxin-induced chronic inactivity potentiates evoked

responses. While we found that the potentiation was due to a
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presynaptic mechanism, the size of the readily releasable pool
size was unchanged. Dynamics of short-term plasticity, and
unchanged apparent Ca’'-sensitivity imply that the
presynaptic potentiation is unlikely due to a change in the
efficiency of the Ca®*-triggering step.

Interestingly, while complete, genetic blockade of release
activity did not prevent the development of presynaptic
potentiation, chronic absence of synaptotagmin-1 prevented
them. Moreover, rescues of synaptotagmin-1 using two
different viruses reveal that the vesicle machinery requires
prolonged period for the presynaptic potentiation. Our data
suggest a novel, inactivity-mediated vesicle localization

system underlying the heterogeneity of the vesicular release



probability, involving the unknown molecular interactions

I F—E

with synaptotagmin-1.

(1Y gl 95 )

25. Development and plasticity of inhibitory circuits in the auditory system
Karl Kandler (&Y \—27 K3)

Kandler f#-L(ZfIMEEREORE) €7V 7L T
R e OBIEE T, EE, BEREET L E L
BIFEIZ BT, HNfIEEIER 0O synapse elimination <2, %%
EHIZEBWT GABA/Z ) v & TV H I VRO
co-release DIFIE/R E &M L TWET,

Kandler K, Gillespie DC.Developmental refinement of

inhibitory sound-localization circuits.Trends Neurosci.

(2006.11.16)

2005 Jun;28(6):290-6.
Gillespie DC, Kim G, Kandler K. Inbitory synapses in the
developing auditory system are glutamatergic. Nat
Neurosci. 2005 Mar;8(3):332-8. Epub 2005 Jan 30
Kim G, Kandler K. Elimination and strengthening of
glycinergic/GABAergic connectionsduring tonotopic map
formation. Nat Neurosci. 2003 Mar;6 (3):282-90.

(1Y gl 95 )

26. Neural machinery for detecting and measuring faces in fMRI-identified macaque face patches

Doris Tsao (Head of Young Research Group, Institute for Brain Research, University of Bremen)

What are the neural circuits underlying face perception in
primates? Using fMRI in alert monkeys, we identified three
face-selective regions in the temporal lobe. In my talk, I will
describe single-unit recordings targeted to two of these fMRI
identified face patches. Single-unit recordings targeted to the
middle face patch revealed that almost all visually responsive
neurons in this region are strongly face selective. Experiments
with a sequence of cartoon faces rapidly changing along 19
feature dimensions revealed that most cells in the middle face
patch are tuned to small subsets of facial feature dimensions;

tuning to different parameters was independent and usually

27. Klotho [X{Ki%k Ca fEE M%7 5

(2006.11.17)

ramp-shaped, suggesting face coding by dimensions rather
than exemplars. Recordings from a second, more anterior
face-selective region showed that almost all cells in this
region are also face selective. However, functionally, this new
anterior area differs in several ways from the middle face
patch: 1) cells are much more strongly view selective 2) view
selectivity is highly mirror symmetric, 3) a subset of cells
show separable coding of identity and view direction, and 4)
LFPs, biphasic in shape in response to all objects, are several

tens of milliseconds faster for faces than other objects.

(82« /IMRIEE)

OHF WA (RHAIRBL #%)

1997 412 TRARICRI- KB 2T AR~y AL %
DOEALBIETF NG SN, klotho E4TITHNE LT,

(2006.11.20)

(Nature,97), LIk~ 7 A DT %47\, klotho AR T-HERE
DEREMP LI TRET 2, BISFRELZEW DK
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FIREBZDE, WRESE L L TR X 7R EBEN
etk KRB THD, 22T, [k OEHH
FRZRL &, T4 X IV DBEETH o7z, EDORA
X, U ¥ DIEM LR OBREIRE TH -T2, 5
WCESERD T2, U4 4 IV DREBREHZ 52 L TE
WrLrAFa—L, RVEENRRIAUELER LT,
klotho FE{sFITNRAENEE, EIFCIRME, FRAEICHKE L TV
DN, FNENOWALT, WEIRO Ca KT, EIFR
JRAVE DU, JRH Ca FHRIE TR WS
niz, £z, Blo7 7o —F & LT Klotho DFEE & /3
7B ERELZEZ A, NaK-ATPase T D Z & 2VHIH
L7z, fFETE 25 &, [Klotho IX{AiK Ca FHEN D HFARER
ALICATE L, Ca JREIZHIS LT Na,K-ATPase DIEMHE%
FEH L TODDOTIERNN? ] E W I RBE LT,

28. RELIKRTFIEEER Ci-VSP DEERENM

Loy LEEE, ZOLS5 A A—VEIFEL T ND A
ITEECH o7z, O A MEET D 729121, Klotho
% NaK-ATPase & L2 TED LI ITHEA L TNDH D)
Ca JJE 126 L C Na,K-ATPase DIEMEIZZELT 5 DM,
Na, K-ATPase DiEVEA D X 5 1 T{KH Ca tHHE & BR
T 5 DD, Klotho KR EDLHIICLTY 4 2 DiF
PEALEEE DT EFICHE OO Dy, 7o K OFERIEA L
LT\, ZROHICHIEL, RRCIERIBIEE OB
F0 7LV BFENTZREDR, SRORETHD, BROE
EFIT LY IR SNz klotho 1, EETHALEESHD
HHENZ L, BLWEBRBEEOL— N &8 b aidn
Lo, AnbEZXDLE, bobRWEBNRH -T2
b LT, EFZOERND THEHZB Y 70 & o
TWET,

(Y BkEZE)

Bl JREE (ARG SA A A = 2k 7 — 1R LI FE )

Ci-VSP [ XBALIKAFIEA A > F v XV OB P —
BEOREBEERE, 4 /¥ b=V U VFEDKRAT 7 &
—¥CT&H 5 PTEN & @\ VHEIEZ A3 5 Ml B fEiks 5
W EIL D5 FThd, ZIFETIZ, Ci-VSP 28 PTEN &
FIRIZAR AT 7 F VN0 A 7 > b= 345-ZV Vg
(PI3,45P3) &) VERIL L CHRA T 7 F VA /¥ b
—/b 45- 2V UBEPI4SP)EERT HHEAT 7 24—
WHEEETD L, BIXOEBMER OB TS &
PI(4,5)P 2 23/ L, i@/ S w25 PI(4,5)P2 23ME KT %
Z LD Ci- VSP OFEFRIG MBI Lo TR S h

(2006.11.29)

B EEWE Lz, AE Ci-VSP OREERFEMEIZONT
AT &7tz & A, PTEN & %720 Ci-VSP X PI(4,5)P2
ERBELELTHY VB xiTe 5 T ERH LN E o
oo ZOZ LMD Ci- VSP I RIEIZ 3\ TIE (L S
N, PI(45P2 BEZ D SELEMLE L ORAT 7 X —
PThHLZERHLN ST, SBIT, 363 FEHDS
Vv &T 7= UICBE#T 5 & PTEN B0 B it %
RYT e, TOT I BAEERAEICEETHD
ZEBHBMNE ST,

(CEEIEWIN S )

29. RREMA 2T OX O L DBEKEBE TOEEER~OIE—Say - S/ L AFFvRIL~
R B (RIS S A AV A = R 2 — RS ERFSERRET)

RREWIEHBIWIC X D) GERARBETHEY TH
%, BRFRGYIEFRLOF T, HHEESYWO L OIZLT
FHw DX I VOB R RT, T DA E T X 7 VI,
FHEEM L 0 125 D BOMIBIC L W ks b Z &
R E LTS, £FO—FE, 7Z 2D L ARY Ciona
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intestinalis D%/ NMIFERIZMEIREINTERY, FEHE
Fo AV =y 7R bESLEND e L, WEBYT
IME—, ETNVAEME LTONEEZ HDDOOH D,
BB A X~ V% 7 0%, T OMIBRER OB I
B o, e S h ik g 2175, L LBIEET,



R 08 1155 A D ML 1 481-R0 2 oD Ao A6 AN 0D 43 1 1) A B AT
REEAERATH-Te, BREMAZ~T v 7 T DiE
B A BT 5 Z L%, BHEE O MR TO/
Wy PR L, BHEEMIC TH b S fiibo Tz
Di? ], % U THIAFHERM R A 22 R 8 e D2 2 |
ZRART DL EITORN D,

HEILZNET, MR WT, OB ¥
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30. Cryo-EM study of dynein-microtubule interaction

I F—E

WEMICEET 2 7ey=s MM, &5, @
WEPKIEE IR 545 2 & BN ICHlf S h s =aF
SRR nAChR ZFE L35V H v MEBWEA 40 F v %
ABECIER L, 2K cDNA O - fgfrz2 i, Ziuc
£V, @RYIA DK THRET 2 nAChR DY 7 2=
v MEREEDTZ, @F Tz, ZOT ¥ RAOBEKWIMHTH
b, RYHEFHO nACKR IIHFHEBPOFRAL LY e L
AN IARL LT i 2R3 2 3o TR T,
(F52Y4 R ATHER])

JKEFIEf (Texas Southwestern Medical Center)

Recent Biochemical studies of dynein, a minus-end-directed
microtubule motor, have shown ATP-cycle dependent
conformational changes. However, most experiments have been
based on a 2D negative staining classification of dynein and
were carried out in the absence of microtubules. The present
study has carried out an analysis using cryo-EM and 3D
reconstruction methods to investigate the structural interaction
of dynein bound to microtubules.

The current investigation has used single particle analysis, in
combination with helical image analysis of microtubules.
Recombinant cytoplasmic dynein containing 2/3rds of the
heavy chain’ s C-terminal region was expressed in Dictyostelium.
Images were collected using a CCD camera and (14.3)

microtubules were selected manually according to their moiré

(2006.12.4)

patterns. Approximately 300 microtubule filaments were
analyzed. 1200 dynein particles, sparsely bound to microtubules,
were selected. Images of microtubules were straightened and
magnifications normalized. To select particles overlapped with
microtubule density on images, the density from microtubules
was computationally removed, The initial model was made
from dynein decorated to the microtubule with sub-
stoichiometric amount by reconstruction using microtubule
helical symmetry. During the refinement process, cluster
analysis was added to remove incorrect density of dynein. The
reconstructed dynein microtubule complex showed a disk
feature of dynein whose axes is orthogonal to the microtubule.
Seven sub-domains of dynein were clearly visualized together
with a short tail on top of the disk.

(2 oK LEdE)

31. Single particle analysis of Gro EL with Zernike phase contrast TEM
Radostin Danev (OIB, NINS)

We research the application of Zernike Phase Contrast
Transmission Electron Microscope (ZPC-TEM) to acquisition
of image data for single particle analysis. The ZPC-TEM
utilizes a Zernike phase plate which consists of a thin film
with a small hole in the center. It is positioned at the

back-focal plane of the objective lens introducing a half pi

(2006.12.4)

phase shift to the scattered electrons leaving the central beam
of unscattered electrons intact. The resulting images exhibit
much higher contrast and information content compared to
the conventional TEM.

We present a comparison between 3D models of proteins

generated using ZPC and conventional TEM data. Finding
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and boxing the particles in the ZPC-TEM images is much
easier due to the high contrast. CTF fitting and demodulation
is not necessary for the ZPC-TEM data which greatly
simplifies the reconstruction process. Combined all the

advantages of the ZPC-TEM technique can shorten

dramatically the time required for generation of 3D model of
unknown specimens at intermediate resolutions. If higher
resolution is required the model can be further refined by

adding small defocus conventional TEM data to the dataset.

(P25« K ILEAR)

32. Structural Analysis of Non-Selective Cation Cannel TRP-V4 using a Phase-Contrast

Transmission Electron Microscope

ETF5H (OIB, NINS)

Transient receptor potential (TRP) family is widely
expanding superfamily of non-selective cation channels; most
of them are permeable for Ca®". TRP superfamily is classified
into seven subfamilies according to the sequence homology:
the TRPC (Canonical) family, the TRPV (Vanilloid) family,
the TRPM (Melastatin) family, the TRPP (Polycystin) family,
the TRPML (Mucolipin) family, the TRPA (Ankyrin) family,
and the TRPN (NOMPC) family. Some of TRPV and TRPM
are known to as a temperature-sensitive channel, although
each has a different range of temperature sensitivity. TRPV4
is activated by hypotonic stimuli and also by warm
temperature; ~27-35°C resulting in an increase in intracellular

Ca®" concentration, All TRP channels have putative six-

(2006.12.4)

transmembrane (6TM) domains, which are thought to
assemble as tetramer to form cation-permeable pores. To
dissolve the tertiary structure of such macromolecules,
transmission electron microscopy (TEM) is known as one
of powerful methods. Recombinant TRPV4 was expressed
using baculo virus-infected Sf-9 cells and purified using
genetically attached hexa histidine-tag. The membrane
fraction was solubilized by detergent and purified by affinity
chromatography and following size-exclusion chromatography,
The detergent solubilized TRPV4 was analyzed using a
phase-contrast cryo-TEM in its size distribution and purity.
The single-particle analysis of its tertiary structure has been

underway and the preliminary structure has been determined.

($H24 + Ok L [ERE)

33. Direct Observation of Intracellular Materials Using a Phase Contrast

Transmission Electron Microscope (TEM)

FrH¥E— (OIB, NINS)

Generally intracellular materials become visible with
microscopes once labeled by specific markers. To observe
biological specimens using TEM, moreover it is requested to
prepare samples with lengthy steps of fixation, dehydration,
resin embedding, sectioning and staining. Specific markers
have many varieties including heavy metal agents and
immune or enzyme reactions. In these methods, chemical
fixatives are necessary for agents to penetrate into the cell.
This procedure, however, introduces serious artifacts.

The phase contrast TEM has been developed to solve this
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problem in our laboratory. It has become possible to observe
biological objects without staining in the ice embedded state
of whole cells.

We expect that the intracellular materials can be directly
observed at a high resolution with phase contrast TEM
without the traditional sample treatment.

We have also succeeded to observe unstained resin embedded
sections including Qdots in a correlateal manner with light and
electron microscopes. We could observe the cryo-section of

Qdots treated cells after high pressure freezing.
(FE2 oK L)
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34. Unique Mechanism of Action of Alzheimer’s Drugs on Brain Nicotinic Acetylcholine

Receptors and NMDA Receptors

Toshio Narahashi (John Evans Professor of Pharmacology, Department of Molecular Pharmacology

and Biological Chemistry, Northwestern University Medical School Chicago, IL 60611, USA)

Alzheimer’s disease is one of the most serious neurological
disorders, yet no effective cure has been developed yet, as we
do not know the exact cause of the disease. At present, only
symptomatic treatments are being used to improve the
patient’s conditions. Since Alzheimer’s disease is known to
be associated with down-regulation of both cholinergic and
glutamatergic NMDA systems, several anticholinesterases are
being used for the symptomatic treatment of the disease in the

U.S. Recently, memantine, an NMDA receptor blocker, has

(2006.12.6)

been approved. This raises many questions as to how these
drugs work. We have recently found that some of these
anticholinesterases also stimulate the down-regulated NMDA
receptor and that memantine works to modulate the
NMDA-mediated glutamatergic system in a very unique
manner through its neuroprotective action. These studies pave
the way toward further developments of more effective

therapeutic drugs for Alzheimer’s disease patients.

(Y e 95)

35. The radial bias: a different slant on visual orientation sensitivity in human and non-human primates
{22 RHF (Athinoula A. Martinos Center for Biomedical Imaging,

Department of Radiology, Massachusetts General Hospital)

It is generally assumed that sensitivity to different stimulus
orientations is mapped in a globally equivalent fashion across
primate visual cortex, at a spatial scale larger than that of
orientation columns. However some evidence predicts instead
that radial orientations should produce higher activity than
other orientations, throughout visual cortex. Here this radial
orientation bias was robustly confirmed using 1) human
psychophysics, plus fMRI in 2) humans and 3) behaving

monkeys. In visual cortex, fMRI activity was at least 20%

36. FIRMBERICETDF vy THEDBEDSHME

(2006.12.13)

higher in the retinotopic representations of polar angle which
corresponded to the radial stimulus orientations (relative to
tangential). In a global demonstration of this, we activated
complementary retinotopic quadrants of visual cortex by
simply changing stimulus orientation, without changing stimulus
location in the visual field. This evidence reveals a neural link
between orientation sensitivity and the cortical retinotopy, which

have previously been considered independent.

(Y fliA PET)

Freeze-fracture Replica Immunogold Labeling (FRIL) [Z & % fi##7

4% 43 (Department of Biomedical Sciences, Colorado State University)

Freeze-fracture Replica Immunogold Labeling (FRIL) I,
FEADPH%E L7= SDS-FRL{E (D& HIZ, ¥+ 2FH
L 7= replica grid mapping & (2)Z#AEHHE 7= FIET,
BB OB S R 2 MLk O B 8 & s S TR

(2006.12.15)

THIENTE DI, PRARRD X 5 2B HE A Rk
DIFHTICE M T D, A TIE, FRIL OFELZRBAT
% & L BIT, FRIL Z HWEIFEFI L LT, Fv v 7S
DOREEDZERMEICONT, Xy v TS & s
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WESZHEORTE L W& OBEMEICONTELE L,
Rash SITFHAMRERICEBNT, ¥y v FHEAEZHKT S
Ry, axFv s (Cx) ORI RO E
FRIL OfERZBITIREL T2 (3), MERX v v TS
IZBER (plaque) #2956 B2 LN TEN, Flifix
X, a7 Y UROBRREIRIZSE LIeX v » TS
Z ORI RNE L @), £, v o7

FEE O, KES b PFHMHRROIMALIC L > THEFIZE
BThy, BEIPLETEOaRs Y o TRESIS X
Yy TREEBREE L, DI, Xy v IS RE
BB R L m B TR L ORISR S e, Thibo
SRERTERER L ORI, v TR ORMO%K
Fa R T 5L B2 LN, BREEEE»LHELNTZHL
UWVETRL & U CELBRIZE Y,

(124 : EA FE—)

37. Effects of Viscosity on Calcium Release Channel Gating ( In Japanese)

Brodwick Malcom (Texas University Associate Professor)

(2006.12.18)
(225 giays—)

38. Maxi-anion channel and VSOR chloride channel serve as releasing pathways of

Liu Hongtao (% #ti%) (H AEATIRILSSME AN FRRIIFSE B

Astrocytes release glutamate upon hyperexcitation in the
normal brain, and in response to pathologic insults such as
ischemia and trauma. In our experiments using cultured
mouse astrocytes, both hypotonic and ischemic stimuli caused
the release of glutamate, which occurred with little or no
contribution of gap junction hemichannels, vesicle-mediated
exocytosis, or reversed operation of the Na-dependent
glutamate transporter. Cell swelling and chemical ischemia
activated, in cell-attached membrane patches, anionic
channels (maxi-anion channels) with a large unitary
conductance (~ 400 pS) and inactivation kinetics at potentials
more positive than +20 mV or more negative than -20 mV.
These properties are different from those of volume-sensitive
outwardly rectifying (VSOR) CI channels, which were also
expressed in these cells and exhibited an intermediate unitary
conductance (~80 pS) and inactivation kinetics at large positive
potentials of more than +40 mV. Both maxi-anion channels

and VSOR CI' channels were permeable to glutamate with
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signalling molecules from astrocytes
Hfe 2 BRI ZE R HE W BT ZE 50T
(2007.1.5)

permeability ratios of glutamate to chloride of 0.21 £ 0.07
and 0.15 £ 0.01, respectively. However, the release of
glutamate was significantly more sensitive to Gd**, a blocker
of maxi-anion channels, than to phloretin, a blocker of VSOR
CI' channels. We conclude that these two channels jointly
represent a major conductive pathway for the release of
glutamate from swollen and ischemia-challenged astrocytes,
with the contribution of maxi-anion channels being
predominant. On the other hand, in our separate study, we
demonstrated that maxi-anion channels but not VSOR
chloride channels are involved in ATP release from astrocytes
under the stress of OGD (oxygen-glucose deprivation). In our
recent study using neuron-glia cocultures, we have shown that
the involvement of VSOR, but not maxi, anion channels in
bradykinin-induced glutamate-mediated signalling from
astrocytes to neurons. Thus, both maxi-anion channels and
VSOR CI' channels in astrocytes play important roles in the

brain functions dependent on the situations.

CEE RN /=)
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39. M ATEER U F TRIMNAT— L DHFED Ca* tkTFE & F DHEERIRE
M I (v 7 AT T 7 B ERTSERT A BT e TSR B

T FIREZR > T 7 AN D T = iF N o T AKkYE T 5
EHR ORFEHCHIFTEIN D, Calyx of Held > 7 &I
BT, ZOMIBEEE, ¥ 7 AR TOFREKE
H7e Ca® B EHIZ k- T Ca*/calmodulin {KAFEHIIZAE
HEIND T EBPBNTIN TS (Sakaba et al., 2001),
UL, YT T 2ANET— LV ORFEHRE L Ca®' IR L D
MOERMZBERIE, WEEPHLZITH RN, Z
T, STV OBMARTT LV EEEL, T ULA
EHAWT, VT ANNAT =N ERS S 72% O EPSC
VT T ARMERD Ca¥" BEZFRIBHCHIES D Z &1

40. B—SF TR TORRIZED AR

(2007.1.11)

FoT, MiFHEE L Ca™ IBEOBIRE ERMICHAT,
FOFER, MAT =NV ORFEREE, > T AR D
Ca®" JREZITH L CEMANCH < 720, cooperativity 5
LIIRNT ERH LN o T, EBRT —ZIZHSNT
T NEROETANOHE LImE 25, T
FEIE, 100 Hz OAEBREI7R AL 7 B ORI, HIET
WZHERT 10 FIZEHLS Ao TND T ENRGNnD, 20
Ca™ IRAFIE DTSR OARHEDS, AR RN b o Rifgi
T T RMBEERHERE L TS T ER o T,
(F2Y « HAE )

(Imaging spatiotemporal dynamics of signal transduction in individual synapses)

ZMH Y (Duke University, Assistant Professor)

In the central nervous system, most excitatory synapses

terminate on dendritic spines, tiny (~0.1 femtoliter)
protrusions emanating from the dendritic surface. Calcium
influx into spines activates signaling networks composed of
tens of species of molecules to induce synaptic plasticity and
other adaptive reactions. Although many of the molecules
required for synaptic plasticity have been identified, the
signaling mechanisms by which calcium dynamics in spines
are decoded and translated into specific cellular responses are
unknown. To further our understanding of signal transduction
in spines, we have developed a technique to measure
interactions in individual

protein-protein spines

(FRET). By

using

fluorescence resonance energy transfer
combining fluorescence lifetime imaging with 2-photon laser
scanning microscopy, we can achieve robust FRET detection

with single-synapse resolution deep in brain slices. Using this

(2007.2.7)

technique, we have imaged the activation of the GTPase
protein Ras in response to calcium influx into spines. Ras is
an essential component of the signaling pathways that lead to
rapid synaptic potentiation, the formation of new synapses,
and the regulation of dendritic excitability. When 2-photon
glutamate uncaging is used to stimulate a single spine, Ras
activation occurs initially at the stimulated spine, and
subsequently spreads more than 10 pm into the parent
dendrite and nearby spines. The same stimulation induces
both structural and functional plasticity in the stimulated spine,
as indicated by a long-term (~60 min) spine enlargement
associated with a potentiation of postsynaptic glutamate
receptor current. To understand how Ras activation spreads
and the role it may play in synaptic plasticity, we are now
developing techniques to image molecules upstream and

downstream of Ras.

(P24 - ] [ 2R
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41. BEUENEEREDDFHE —WNK4E / v o4 039 ADER L BT —

WHE F— CRERERERIRF R RE

BTV RAT U E TR (BLF PHAID X, &I
JE, @ ClHET v F— 2, @& K ME%E & 72T #IHEER
ROBEHRTH D, BIRMIRME TOrnT A R
WAL DTCHERZF DA = AL EFONTEN, 20OFK
FlEfEFE LT, WNK T —FLWHIFHHIT T —ED
BHENFEE SNz, BOodolZARIE, WNKILiZA > b
oy DR, WNK4IZI A BV ABRTH-T20, =
LEBROROBEWR, I 5 WNK ¥ —E0 Lk
FOTFRICAFIET 29T HRIEWA S TR, PHAI @

AR BB TER B IR EL S - Bh#UR)

(2007.2.8)

FREZFIT R, Zhb WNK Lffix 0F v 3L - b
FUARAR—=F—%T 7V Y AT VIR
MDCK FfiZsRH BB S, Zhiz DERERICTT 5
WNK DIERIZ DWW T OWMEBFHIRWIEDR, EOWE b
SRIIFEBUC & D IR RSB MRS S, AR
BORFHEEZH LTI, & FPHALEEZE LR U
BEREEFD WNK4 /> 7 A o~ 7 ADPERICHEE) LTz,
IO~ ADFNIZL Y, PHAII ODEDOSTIREEEZ IS
N B,

(R 9, W &)

42. ABC FS Y RAR—EDNBD 5 —T 14 VI I DEIERIE
G FBER (KIRERIKRY: JARES 1 AR - i

John M. Dalton Cardiovascular Research Center, University of Missouri-Columbia, USA)
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43. Using the anti-saccade task to probe brain function and dysfunction

Douglas P. Munoz (Department of Physiology, Queens Univ, Canada)
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49. A role of the cerebellum in visual perception - fact or fiction ?

Peter Their (Hertie-Institut fur Clinical Brain Research,

Department of Cognitive Neurology, Tiibingen, Germany)
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