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External review of Imoto Laboratory (Division of Neural Signaling, Department of Information Physiology,

National Institute for Physiological Sciences, Okazaki, Japan)

Review by: Professor Peter Redgrave, Neuroscience Unit, Dept. Psychology, University of Sheffield, United

Kingdom.

This report is based on my visit to the Deptart-
ment of Information Physiology, headed by Professor
Keiji Imoto, on 215 November 2011. I was able to
accept the offer to act as external reviewer of Prof.
Imoto’ s Department as part of my 3-month sabbat-
ical visit to study with Prof. Tadishi Isa in the Dept.
of Developmental Physiology at NIPS. My appoint-
ment as external reviewer is appropriate because, al-
though my interests are mainly with systems-level
analyses of neural function, I have personal experi-
ence of research into several of the topics investigated
by Prof. Imoto’ s group, including, pain, epilepsy,

learning and memory, and the basal ganglia.

The presentations by individual members of the
Dept of Information Physiology were introduced by
Professor Imoto who also provided an overview of the
strategic aims of the group. Prof. Imoto recognises
that for effective progress to be made in our under-
standing of diseases of the human brain, appropriate
animal models will be required. Consequently our
appreciation of the genetic bases of a wide range of
human diseases has been greatly enhanced by the
progressive development of disease models in genet-
ically altered mice. Prof. Imoto stressed the impor-
tance of complementing the knock-out procedures for
analysing gene function with knock-in models of hu-
man disease mutations. Consequently, the research
conducted by Professor Imoto’ s team provides a
wide coverage of neural function across the entire
neuraxis from spinal cord to higher-level cortical and
limbic structures. Their overarching aim is to pro-
vide analyses that bridge the divide between molec-

ular and cellular levels of description and the higher
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Their

specific interest is to examine how gene mutations,

systems and behavioural level descriptions.

in particular Ca?t channel mutations, disturb Ca?*
channel function. Descriptions of how the conse-
quences of such low-level disturbances, propagate to
higher levels of altered pre- and post-synaptic trans-
mission, altered balances between excitatory and in-
hibitory transmission, all the way through to the be-
havioural the changes caused by the original gene
mutations, is a major strategic aim of the group.
This multi-level framework has been put in place to
promote the generation of new ideas and concepts to-

gether with the development of novel research meth-

ods.

The particular experimental expertise of Prof.
Imoto’ s group is electrophysiological recording using
whole-cell patch-clamp recording techniques. It is
with technique that Prof. Imoto established his envi-
able international reputation. The group’ s expertise
in patch-clamp recording is shared in the form of col-
laborations with other research groups both within
the Institute and externally. They have organised
Workshops to facilitate collaboration and cooper-
ation between experimental and computational re-
searchers with the aim of achieving a better theoreti-
cal understanding of the neural systems under study.
Prof. Imoto’ s group also provide valuable train-
ing courses in patch-clamp techniques both in vitro
brain slices and in more challenging in vivo prepara-
tions. Additional training is provided in the form of
graduate education for students from the Graduate

University for Advanced Studies (SOKENDAI) and

from universities abroad.



The major research achievements during the past
five years were described in the presentations made

by individual members of Prof. Imoto’ s team.

Hidemasa Furue: The primary research interest
of Dr Furue is the sensory characteristics of pain.
The aim of his work is to discover the synaptic
mechanisms underlying endogenous analgesia using
in vivo patch-clamp analyses. Specifically, he re-
ported experiments investigating the surround inhi-
bition of spinal nociceptive transmission by nearby
tactile stimulation. A second topic of interest is his
experiments investigating the descending control of
spinal nociceptive transmission. In the challenging
environment of in vivo patch-clamp recording, Dr
Furue has discovered that the receptive fields of IP-
SPs are larger than those of EPSPs. This would
provide a natural substrate for surround inhibition
of pain. Interestingly, surround inhibition was not
present in a neuropathic model of pain. In his inves-
tigations of descending noxious inhibitory controls
Dr Furue extended his in vivo patch-clamp recording
methodology to neurons of locus coeruleus. He has
shown that electrical stimulation of locus coeruleus
has an inhibitory effect on neurons in the spinal dor-
sal horn, both in terms of spiking activity and evok-
ing IPSPs. Spinal application of noradrenalin also
induces hyperpolarisation in dorsal horn neurons.
Future ambitions of Dr Furue include the study of
spinal synaptic plasticity in animal models of inflam-

mation and pain associated with cancer.

Shin’ ichiro Satake: The research of Dr Satake
is conducted in slice preparations of rat cerebellum
using whole-cell recording and electrical stimulation
through glass electrodes. His aim is to achieve a bet-
ter understanding of operations conducted by the
cerebellar microcircuit, in particular, the heterosy-
naptic inhibition induced by climbing fibre activa-
tion. In two papers he established: (i) Climbing fibre
activation directly inhibits GABA release from local
interneurons to the main output neurons of cerebel-

lar cortex, the Purkinje cells. Moreover, this effect
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relies on extrasynaptic diffusion and local hetero-
geneity in AMPAR subunit compositions (J. Neuro-
science 2006). (ii) A follow-up study (Eur. J. Neu-
rosci 2010) in which he showed the glutamate trans-
porter EAAT4 in Purkinje cells controls the intersy-
naptic diffusion of climbing fibre transmitter medi-
ating the inhibition of GABA release from the local
inhibitory Basket-cell interneurons. More recently
he has shown that ethanol suppresses the intersy-
naptic diffusion of glutamate. He is also working in
collaboration with Prof. Kiyoshi Kawakami (Jichi
Medical University) to characterise a mouse model
of dystonia.

Yoko Yamagata: Dr Yamagata reported work
that has been published in the high impact-factor
J Neuroscience (2009) on how in the kinase-dead
knock-in mouse kinase activity of Ca?* /calmodulin-
dependent protein kinase II alpha plays and essential
role in dendritic spine enlargement and long-term po-
tentiation in the hippocampus, and inhibitory avoid-
ance learning. The fact that similar deficits were
observed in LTP and inhibitory avoidance in K42R
mice, (both could be reduced by repeated testing),
suggest that a common signal transduction pathway
may be shared between hippocampal plasticity and
behavioural learning. Dr Yamagata proceeded to
describe current work indicating that the learning
deficit is relatively specific to contextual as opposed
to cue learning. This raises the possibility that the
K42R mouse could be a useful model of human mem-
ory deficits associated with hippocampal degenera-

tion.

Daisuke Uta: In work which may relate to that of
Dr Furue, Dr Uta is studying spinal mechanisms as-
sociated with the debilitating condition of itching,
which characterises many dermatological diseases.
He also uses in vivo patch-clamp recording of spinal
neurons to determine the effects of topical applica-
tion of serotonin to the skin. Dr Uta has found that
approximately 25% of recorded neurons in the super-
ficial dorsal horn were responsive to the serotonin

treatment. He has also performed experiments in



which the EPSPs evoked by cutaneous application
of serotonin were inhibited by TTX and CNQX. Dr
Uta intends to follow this work by performing mor-
phological analyses of responsive and none respon-
sive cells, also tests of generality by examining the
effects on spinal neurons of other agents known to

cause itching.

Daisuke Kase: Dr Kase is studying the role of the
basal ganglia in spike and wave discharges in the
tottering mouse model of absence seizures. Specif-
ically he has shown that application of a gluta-
mate antagonist to the subthalamic nucleus reduces
significantly the duration of spike and wave dis-
charges recorded in the cortical EEG. He has shown
that neurons in the subthalamic nucleus demon-
strate enhanced membrane excitability in totter-
ing mice which results from reduced HCN chan-
nel activity. Subsequent modulations of subthala-
mic HCN activity were shown also to modulate the
duration of cortical spike and wave activity. Dr
Kase is currently examining the involvement of the
subthalamic-nigrothalamo-cortical loop in mediat-
ing the modulatory effect of subthalamic activity on
spike and wave discharges. This is being achieved by
whole-cell patch-clamp recordings of neurons in the
ventromedial nucleus of the thalamus, an intermedi-

ate relay.

Emiko Shishido: Dr Shishido has recently joined
the team and is busy establishing an applied be-

havioural analysis of autistic children.

Conclusions

First, I would like to say how welcome I was made
to feel on the day of my visit to the Dept of Infor-
mation Physiology. All members of the team were
especially friendly and did their best to make me feel
at home. Their talks were well presented and their
command of English admirable. All the talks were
interesting and I was motivated to ask many ques-
tions. That said, this is clearly a group in transition.
It now has several members who have joined within

the last 1-2 years and are in the process of develop-
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ing their experimental paradigms.

A striking feature of the group is, however, the
diversity of their research topics. While this is an
attractive and beneficial characteristic when applied
to groups within an institution, it is less so when
the diversity is within an individual group. This
is because individual group members will have to
work more or less by themselves. Given the com-
plexity of contemporary neuroscience, this can leave
them feeling somewhat isolated. The shared tech-
nique of patch-clamp recording is clearly helpful, en-
abling group members to help each other with prac-
tical aspects of their experiments. However, with
regard to the theoretical side of their experiments
they are all very much on their own. Inevitably they
have to be immersed in highly diverse, largely non-
overlapping literatures, including spinal sensory pro-
cessing (Furue/Uta), cerebellar microcircuitry (Sa-
take), limbic involvement in learning and memory
(Yamagata), the role of the basal ganglia in models
of absence epilepsy (Kase), and learning deficits in
human autism (Shishido). In my experience, the suc-
cess stories in contemporary neuroscience most fre-
quently come from groups where there is a common
scientific issue being investigated. Individual group
members each contribute at a different level of de-
scription - intracellular /molecular, neuronal, micro-
circuit, systems and behavioural levels. Clearly, this
is not happening in the Dept of Information Physiol-
ogy as currently configured. Difficulties that individ-
ual group members face by having to work largely by
themselves, I think, are reflected both in the quan-
tity and quality of the work produced during the re-
view period. The numbers of publications are mod-
erate, by international standards. However, perhaps
more disturbing is the fact that the published work
is having only modest impact. Considering only the
publications from the early part of the review period
(2006-2009) one paper alone stands out as having
significant impact (102 citations). However, this pa-
per included only Prof Imoto as an author and was
on a topic investigated by none of the other group

members. All other publications from the early part



of the review period have been cited either < 10 times
(5/13) or < 20 times (8/13). This is perhaps an in-
evitable consequence of people having to take sole re-
sponsibility for keeping abreast of the exponentially
increasing literature on their particular topic. From
the perspective of an outsider, it was just a little

sad to see highly intelligent and motivated young

Peter Redgrave, 24/11/2011

(FIER)
SNERTA (A .

researchers struggling against mountains of relevant
literature, trying to figure out the smart experiments
they should be doing. In my view, if there is to be
any reorganisation of this group, consolidation of ef-
fort at different levels of description on fewer research

topics should be given serious consideration.
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External review of Nambu Laboratory (Division of System Neurophysiology, Department of Integrative Phys-

iology, National Institute for Physiological Sciences, Okazaki, Japan)

Review by: Senior Lecturer Andrew J Moorhouse, Membrane Biophysics Laboratory, School of Medical

Sciences, The University of New South Wales, Sydney, Australia.

It is my pleasure to have been asked to review
and evaluate the research activities of Professor At-
sushi Nambu and his team in the Division of Sys-
tem Neurophysiology at NIPS. Professor Nambu and
his postdoctoral staff presented to me their research
projects in late October 2011, and I had the chance
to also take a tour of the lab and to further discuss
these projects on a number of subsequent occasions.
My background in synapse and ion channel physi-
ology is quite distinct from the theme of Professor
Nambu’ s group, but with some overlap in the basic
principles and techniques employed.

The System Neurophysiology group is focused on
elucidating the neural substrates and mechanisms
underlying voluntary movement. Mapping out the
inputs and outputs of the basal ganglia, the complex
circuitry within the basal ganglia, and the transmit-
ters and receptor subtypes utilized at these synaptic
connections, are all critical to understanding motor
control and how it may be altered in disease states
such as Parkinson’ s disease, Hungtington’ s disease
and motor dystonia. Professor Nambu and his group
continues to make substantial contributions to this
area, publishing 15 research articles since 2006, some
in the top journals in this field (e.g., J Neuroscience,
n=3; Cerebral Cortex, n=1). As described below,
this ouput is very good given the type of painstaking
experiments they undertake. His record of successful
funding (>150 million Yen in multiple medium and
small grants since 2006) and invited book chapters
and reviews (10 since 2006) attest to his leading ex-
pertise in this area that is recognised both nationally
and internationally.

The primary approach utilized in the lab is in vivo
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electrophysiology in non-human primates - with the
activity of functionally identified neurons within the
cortical and sub-cortical basal ganglia circuits are
recorded during well-defined motor tasks. These are
far from trivial or easy experiments, and an appreci-
ation of the extensive time and complexity of these
experiments is critical in any appraisal of the lab.
The primates need to be extensively trained to per-
form the complex motor tasks and to adapt to the
recording apparatus; major surgery is undertaken to
implant the recording microelectrode mounts and of-
ten the primates are further treated to induce mo-
tor dysfunction. Once all of this has successfully
been implemented, multiple recording sites and elec-
trodes are concurrently utilized during the heroically
prolonged experimental periods when one must pa-
tiently probe for the optimal recording quality and
combination of behaviour and electrophysiology. Fi-
nally, the extensive and complex patterns of data
obtained from multiple sources and in response to
multiple stimuli, is extracted, presented and anal-
ysed. The extensive investment of time and energy
that was put into each primate by the lab was very
clear to me, with large projects heavily dependent on
the well-being and correct training or manipulations
of just a few animals. Although this experimental
approach is extremely challenging, it is needed to
determine the neural substrates of complex motor
tasks in humans. Furthermore, only primates share
human’ s motor dexterity and large and complex
brain and hence provide a realistic model of motor
disorders such as Parkinson’ s disease. It is vital
that funding agencies continue to recognize and sup-

port such experimental approaches if we are to de-



velop and evaluate the next generation of surgical,
genetic and pharmaceutical treatment strategies for
Parkinson’ s disease and other complex motor and
behavioural disorders. It is great to see such financial
support for Nambu’ s basic physiology approach, and
a credit to the National Funding Agencies involved.
Nevertheless, it was very pleasing to see that the
Nambu group is complementing the traditional basic
electrophysiology approaches in primates with some
cutting edge techniques. One strand of research has
been to demonstrate some of the same basic circuit
principles in rodents, and to then pursue molecular
aspects of motor control and disease in transgenic
mice and in mice with naturally occurring muta-
tions that results in dystonia. These studies also
require challenging chronic recordings in freely mov-
ing and trained mice, but will open up greater op-
portunities for molecular and disease studies. The
transgenics approach also aims to utilize the power-
ful technique of optogenetics where particular neu-
ronal subsets within the basal ganglia circuits can be
switched on or off. Another research strand recently
begun has achieved in vivo vector-driven transfec-
tion of key proteins and inhibitors into discrete brain
locations in primates. This is particularly exciting
given that gene therapy approaches have been her-
alded by some as the next Parkinson’ s disease treat-
ment strategy. A similarly and much needed ap-
proach of visually identifying larger populations of
primate neurons during trained tasks is being devel-
oped and appears promising. These new techniques
will have great potential in validating less specific
pharmacological experiments about the nature of the
receptors and transmitters at different nuclei (as was
underway in the Nambu lab), but can also generate
new ideas about the pathogenesis of motor disorders,
can identify new possible treatment targets and can
help evaluate new approaches to treat human disor-
ders. It will be important that these novel techniques
are effectively utilized.

I was struck by a number of clear features which
characterise their work. Firstly the very high qual-
ity of the electrophysiological data is apparent, and

demonstrates the extensive skill set of Nambu and
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the key Postdocs/Ass Profs. Secondly, the intricate,
challenging and time-consuming nature of the ex-
perimental protocols as described above. The surgi-
cal skills and patience of the research team is also
much admired. Thirdly the self-consistency of the
data presented. The different approaches (transgen-
ics, pharmacological, vector transfection) in both ro-
dents and primates all conclusively supported Prof
Nambu' s proposals about the hyperdirect, direct
and indirect pathways controlling basal ganglia out-
put and motor control. The evidence was com-
pelling. Finally, it was also very clear that amongst
the challenging and hard working time in the lab is
a wonderful comraderie and friendship between the
group members. This reflects very positively on both
the management style of Prof Nambu, and the nice
character and motivation of the staff. In particular,
those I interacted with were very friendly and help-
ful - Drs Chiken, Sano, Tachibana, Hatanaka and
Koketsu.

If T was pressed to be more critical, then I would
challenge the group to utilize the combination of
new transgenic and/or imaging approaches coupled
with the rigorous electrophysiology and aim for some
higher impact projects with potential for a broader
appeal. Although the published work is of high qual-
ity, it has not been highly cited compared to other
groups, and too infrequently is published in the top
neuroscience / physiology journals. This may be
because the focus is very specialized? In the work
presented to me, the focus was on the hyperdirect,
direct and indirect pathways. Even the new trans-
genic and optogenetic approaches were applied to
this same question. This is a lot of effort for this
same theme that, while clearly important, seemed
to me to be generally accepted in the literature and
lacked high novelty or broad impact. The group has,
however, also studied how these different pathways
are affected in a dystonia mouse, and such character-
isation of the pathophysiological basis of movement
disorders seems to be a good way of translating the
basic research into a broader and higher impact re-
sult. Indeed this paper was published in one of the

top neuroscience journals (J Neurosci).



So I would encourage the group to consider how they
can apply their unique skills and techniques to some
ground breaking and high impact projects beyond
defining the basic neuronal circuitry of the basal
ganglia. Perhaps the primate transgenics in MPTP
monkeys, for example, could directly address the
effectiveness of gene therapy approaches in human
Parkinson’ s disease. Does dopamine production via
introduce transgene affecting dopamine synthesis or
metabolism alleviate symptoms? Can dopamine be
switched on and off using transgenics to achieve bet-
ter control devoid of side effects such as dyskinesias?
Could optogenetic silencing of more specific nuclei,

or transgenic expression of killer genes, guide future

Sincerely,

Andrew J Moorhouse, 21/10/2011

(FIER)

surgical ablation approaches?

In short, it was both fun and fascinating spending
time with Prof Nambu and his team. Their expertise
and skill in in vivo electrophysiology recordings is ex-
cellent, producing some very high quality data from
challenging experiments that all support a consistent
framework for neural substrates of motor control.
With the development of novel imaging and molec-
ular approaches, I confidently look forward to the
group applying their unique skills and techniques,
coupled with their rigorous groundwork in the ba-
sic/normal physiology, to achieve some real cutting
edge breakthroughs in movement control and disor-

ders. Gambette kudasail.

HANERREAT (FEERESIIORE. BBREMIZEAT MA BB SR AR 2 7 LRFSEERRT)
TYRVa—J A=TNIA R (A=A +FV7 Y F=2— Za—H Y27 TV ARFERAEAEYY

BUPEWRRE) 12 & 23l

B IR TR S A T DRSS ER T O R R R &
B DF — L DOWIIEHIZ DO WT, B & Tl & Hefi X
NZoORELWETHS, 201 14ED 1 0HFHIC
MR P#E - RARZ ARy 7h ol 7oy
J MIOWTHKREIE, OB, IEBEORFL, 7
Oz MIDWTOs I A GHRZ2TAHa%2E -
Tzo BMIVFTREA AV F X RN EHFEMELTED,
M N —TDF—< xR 2 H, KA
filfi > TV B EREMIIIEDO S DB L\,

RS AT LRZEE M O 28 7 — < ik, BEES)
DEFF L T ORI AL I THI L THS, K
B JE A 0D A HE T ek 2 X0 A 56 T A P 0D 462 2 7 el 08 [
HEHSNIZU, T S5ICKINIERKEAND Y F 7 25
i 2 MRMZEME R 2 BRD Y T X A T % fift i
T35 eld EEEHORIEEEY. S—-Fr Vv
NV F Y N UIRR VA NS TR EDFERORRIZ, E
BHIRSRES Y D L S ICEEINT WS O h % iR
LI TEETH S, MBI E 207V — Tk,
200 6FLE ] bMOMLEFHKKLTED, WD
ME Y TIO¥—F NV TH B4 E (] Neurosci 6. 3

I;lﬂn\\
#R. Cerebral Cortex 38, 1¥R). ZDNEIZREHE

85

Wz L TWd, IR &5 Nz k%
FoTWdIeaHZFANE, ZOXEMIMOTRNE
DTHD, MEBAREMELTHOSNTED (h~/N
BREOEBOMEEE22bE52, 200 644E0151
WO FHMEEIZZ23), HEIN/ZARDERREL (2
00 64ELAET] 0WERZ D) 5 b, WAENT
AEBOEMRTH L LROOSNT VDB I b5,
AEMTEIHbONTWD HEX, EREE () %
W7z in vivo DBEAEBMKTE, T2bb5 KIKRE
PEETORMILERED = 2 — 1 > & BRI FE L.
MEZRTHOEB 2R TE2L VI EDTH S, A
REEFE T 212H 72> T, HFEHEPRETIERL, K
M ELUEMRERTH L Z L 2T 081D 5,
3, EBREY 2 GIREEICES U, B LER R
ERTTED X OMEHNCAIBET 5, KT, kA D
FzoN—2MDE-DDFMEiTv., THITHEE L
CTHBHEZF SR IITEEIEHD, Zh5H5%
B U7z, RHIRIZ 72 b Bt % W TEEB ORI AL
Dok A EBMFB S, TOM, HiseHidfTEiE
MIRIEE & Rl DR CRIBk T 2 LK DB T 5, E
BREE T80T, B DRI S I DRI IS U



RETHMER T —2PRoN., ZINOHBELRLD
EHH UM 5, TNENOERREYICE < DR
EBIENTITED, KERERTO Y27 b %K
XEB7DITIE, EEREW O MR, #MY%h L —
SV ITRBNBBETH D, O LD ITHEERERT
HEHH, & b DEHREIRET) 2 ERIT T SRR R RS
EOIZRIBETHL, 512, BEEDOANL O
AZX, ERTHEMLRMZLEGELTED, LizdoT
NR=F UV URRED LS REREOHENRET
WIZ D 55, L, N—=F VY UHEPZTOMOEHM
IREBRATEIEE N LT, RIEAR ORI, BEF
), SEEPHARIE R BT, FHEiT 208 0 R 6. W%
LEHRRREREDS, DX D REBRERD, VYR—MLT
W Z MBSO TEHETH D, MubBUZ DN A
FHIGIIN U CTMBEXERH 2 Z IRV L TH
D, REEPHREEIZL > THEERIELTH D,
ZIZUTH, FER IV — T HV i B 70 B A A LA
FRICREMDOT 7 =y 72 llaHbE T, EEHIC
AWTW2D%E T, LKLz, S DH%ED—
DOHENIE, T o T EHEARW MR EEEAH U T
HbHZLERL, VAMZTERERTELATRE S
AR I ARV MY AERMST, EHar bo—
VX EBE B A S TAEYEIE A 5858 T 5 22T
Hb, ZOXSRERIZ, BHITETH 5 \WITIIHE
N7z 7 AP BRI EITD & VWO WX 23D B A5,
DTEVFNED 5 VIZREOMEAND K E R %
< EDTH D, BIETWEEAM X, HEEFEHNT
KD JES RS AR [0 B D IRFE DR 72 2 Ay F A
L7z A7 L7035 \0wD &5 AEH7RENE 4 A
HIZedHTES, MEDHIVEDDRET N —
TOFENIZ, in vivo TRIZZ—2FEATEILIZLD,
FRBOM DR E DOWIKIZ, BREMICEZR X VN
BYHEVEZ2FKBHIELLVWSI385DTH S, AfiE
B, S=F 2V URERR EOREAIE R & LT O
EFHEBEIORLEHLOTH D, FEMTH S, LT
WAEREH - e RBERT T —F L LT, ERHEORHE
BIThO=a—arorfitrd b, BRI NI E
BELHETH D, ZO LD wHfiE. Bixdi
B2 ZBERRLEMEOREIZOWT, (s
WTC, INETbINTHZ) BBk AR SEHE 221
EBROGNMEETELDB7-DIZELERATH BIEX00 D,
ﬁ% DIEHBEIIZ D WTH =BT A T T I
FHLUWHEBERXR—=7 Y N2RDII70, e bOJE
%@%ﬁ%@ﬂﬁﬂ%oaﬁéozwi5&%t@&

RV

86

MinhRE L, FIHINBZ L WEETH 5,

BT DL IZDWT, AT D & 5 ki kst %
ZFrz, ETHE Ik BRAEEPNT -2 ORBEL, ™
B, B, EEWMRAEDES REREMTH S, F

21, BRISRR AR A8, M IR R & B3 5 EEBRT
EThb, FMFERMET —LOAMMS 1L, BL<
RELEDTHB, F3lk, 7—20f—MlTHs, &
R RE, Y RIZR—FEAREDRRET T0—
FIZLoT, ZEEHRPIT>HHOITHIZBWTH, M
HBEBEOIRIET 2 TN X —[EB - ER - [
2, KiEEZEOHHZ a3y va—)v U, EEfIH %
ToTWad] LWVWIHEE XL TS, Zhs DL
FHEHIDDEHDTH D, wEIC, HEIHREE LT
RECTEBMEH &, TV —T A N—[]
DRWEBEMEZEYHELTWS, ZHIXE TSRO
REHEEDAZA )N, HREAZY 7OMKEX DR
D% KL TW5, Kz, AR, 5, & M,
MO S L 552 L72h, KIFHTEYITH - 72,

DUHHIRZRZ 2 2 EbETE 6 XIE. ZhETO
IEMER SR, BETHREREMie A A—-Y VT
EMizfAGbET, IOEVWHEBIZTE— 1L, X
DEWA VRT MNRHBMETeY 7 ML T
HoWEW, INETOEBIRETH LM, i
N—FIZEARTH RS DL, MR, £
DEy TV y —F VI EHEICEEINTVWSIRTIE
W, I, RSB HRH E D IZEEMHREWT
HA5H? FADFAEZIF7=DIF BB -
B - MBI OWTOMRETH -7z, HLWIEE
FWERNBEZZNT 7o —F %, [ UMEZA? -
TW3, AT =L DIV ELrNTEY, B
FETEHE0E LNV, TTIZXE, A<RED
SENTEY, HAMELLIENA VT MZRITTWS
LB, ULhLAEVS, IV —T7ik, Zns
DMBRBEN AP TIIATED IS ICEEI N
TWBDOPHFEARTED, D& REHEEDKELE
HUZREERE O U X, EREZE A S K D IRHiZR A VN
I RDOREVERNODRWEBELIZREZTHAD, T
DOHEFEIZ, HEBRZDONY TV Yy —F LDV EDTH
% J Neurosci sl H5# X 17z,

Z ZTRAMEHIZE 7V — TN RINIEER% D FAR M 75
PR [ DR & W O AR STROH L, oz
== U & Rk R FHNTRENENTE Y o
7 MIRHAT 22 2HAEDZV, 234, HlZIE
MPTP =% VY VRERHETIVICEET2EAT

LN IN—



5Z 8. B R R=F Y UROAREETIREIC
DIENB, F—NIVAERPRBICEART 28ET %
BALR=NIVEER2 EITBZ 02k, SERERE
MTERWN? BETFREEMZMHE>T, F—13Y
Ay, ATHENE, VRAFZVUTREYOEIEM%E
WS UZRWEREIEIZ R 2D TIERWA? JGlEE%
HWTha¥E 7oy 2 L0, Mz &5
ETFE2REBIEL0TEI 8, KROARFMIZA
DTN ?

UEZEedHd L, MBBIRLEDOWHEF — L L3

B

2011410 A 21 H
TYRYVa—JA=TNTZA

87

U< BERZEWI 2@ I U7z, 15O in vivo EEE
P2 PR R Bk 0D L P RIGERCC BT I3 S5 T I #EZ SRER I
B LEOS T =22 ML, ##Zzar bo—JLL
TVWAMRERIZOWT—ENDH 2 EZIEZTWS,
S, AA=V VTR TEYTINT T —F &R T
WCRBA L. = — 7 afilie ks, BN CIE ek
BEDIREIZ [ > T W B HESL U 7z Hfincfilas b, &
e zOREICBIT MRS NT, BAEWMTE
BT V=22V —%4 0 Z 2 HEICHFLTY
b HNyF, XYL



2.2

MBI OMIRE X, 2002 FIZHL L, LHH1 5
—H U CHEROMREMEZ > 2T L8 UTRAZH
e, EEMIZE IO S WEREEFEITTETY
5, WHFTERITBAE, mEAEE. M. FEBhE. R, &
B, BIRREBA. SRMER L 24D KRZERE, 2
ZOEME TR SN TE Y, BilEl. B4 FEBD
2006 F TN HEFRMICEHI N T VWD LS 74
MEEERINS 72 ) MPRE TIZ AR, Y AT LHRREIED
WMEZL UCTRENERO AT —VDT 75 1 772
FEIZHEMAL TS, HEERMEZ R TE J. Neurosci.,
J. Neurophysiol. #% 1% U s & 3 2 [FE B2 31l D =
WHEREICIT SRR BE IV AR Y MiZEBEIN TS
». Curr Opin Neurobiol. @ & 5 #23E £ 7 Review &
DOBMERENET VB IS I DEHREIRD F L —
7 DEBMDPEBEIIES VT ZZ T TWS Z e &R L
TWw3,

P DR GE D DGR KIS TH b . B
HEDITANTOT I KRNEE—EEKEZaTLEL
T AR B 02 & 2 B I D fRITIZ W 1T 7 4 — A
INTVWD, ZOMBKREIEEOMEHE %N 58I FE
ELTHWOHNT WD DA, KM EHEENE, &
B 2 ESMIBL 72R I SRR — AR, BE— 0
Za— BV TBREINLFEN LGN E—TH 5,
KN B D B LA E A I B S B BV B O Bl
Tz < Hif & Bl O =AM OIEE) S X — i, M
B 5 OWF5E (Nambu et al. 2000) 22 &b, %
NENHR TR WD A S —[EHE 2@ E
B e MR A RETA2ANICE - TRIZEHEZS
NTVW3, ZOFHKRXR—VEEZRZR—=—LEBNS, K
I B — FE AL — T ORI E R OBRE R K T H 5 \»
T X, SRR E b e U BB OEEIEE T %
B DDHEEBIRD 7N — T OWRED K E 2R TH
D, ZOMAINET O —F RER KRB DR
TWd, 512, & NOREEMEEDBRE DSk
NT=FEKN B =N E FARRDFEZBEIS L. HREOH
%D TV B,

MHBED IV —TDMEDE 5 —D>DREIE, K
o e B — L A%V — 7 DRERR R OBSBEIS . ST %
HLZ g DI, MRRRLFEIK T o B St D Bl & K AR IZ
B AN, RATWEBIIHD, TTIZHXELTH
WEINhTVBERE LTIE, (1) EEROEYFEALT
EHHBEMEMFERL, EERTHBEL WS =2 —

88

AHEZ HIR (RBREARZER ERHRM)

O Y OUEIZ TV R I VAR TTEES GABA-A
TR EEATIEIILICLD, KAKRADAN
DRFEUEBH 5 512 U 72F%E (Tachibana et al. 2008)
%, (2) £ } DYTL Y2 b =7 BEOEKFEETTH
% DTY1 ZHAAAZEBETHESY T AT, KINKE
RS U-RICBIR I N DB ER=a—a DR AN
R—VMPR, EEI T ADZMHEOE X — v L B
. MfIPE<HESZ L2 AH L, ZOEWITTHE
FBFERES T AR OND RMEEEICB ST 5 "6
P& 7R U 724158 (Chiken et al. 2008), (3) HELIRAED
NR=F VY URETFTLVHILVOHRE IS D =2 —n
VELRRIZ K 0 HREOCEHE R & DIRIRD A I = X LI
7 70 —F 9 %% (Tachibana et al. 2011) 72 &h3%
Fond, WInE REMK L R B ORI H L
WIS Z R T 2 EELRERETH 5,
1MAIHDY A MYy MK, BHWWISEEZS
Mo, (1) RESHA 20 Ulbiz k) F—83IvD 1
ZRRORE R A TE DBETHET T AL F—X
SVD2BBARD ) v 2T I RY I AEHWT, D1
RZREENT HIERLEL D 2 2 K ENT BERI
EQEWNEZMEIZ UM, (2) LY F U1 IVARY
= HWTHBIREZZRNHT % 3) 14/ ¥
Vv R=y NERIER AN 2 S U 72, (4)
RNA i Hffiz HNTY—EL vy MREEKRD F—3 3
VD1 ZEM,E ) v I XTI, TOMBEFHRDHH
%2, (5) 7T VA A=V V7 %Y IO KM E I G
UEB)EIT R OMTEE O HERS 2 R D58 e &L Hx
RH U WEA 2 ELD AN, [HROBESEPENTEL
HAEDLE, Hr-aEBHzZzBEITAAITOVWTHAZ
Z 7z, WINE VAT AMRERIF O S EICHEIGT B
IR WA= RUVRFRINDH LU WEMTH 555,
TN K0 BIRE VR TETH 0, st
IR DS REDE L Sz, 206 OF L\l id e
HEEZD TN — TUN T ON TV B RO TH
MADBTHEETH D, HAD Y AT LAFERIEAFZE O HEE
WWRELEMT S b5,

KR ERDEBHIECEDb T Wb Z 2k, Z0
BEENABEHZRL T I 2R EDNSE D RitZZR
<. EEEER © DT TG & B 7 &K R Y 75 BR R
FHEATETWE A, BARK M % B o il i — &
YO EEBOBENE - I DS CEHELTVWED
MIZDOWVWTIHE < bhr o TRy, BfE, MilHEED



TN—TTHNVOEBRIZHNSNT W5 EEEE) (V) —
Fr7) ORED. ZOMEEMRIRT 5123 5 ITIER
BhRHbLVSHRZZIT -, EFBEHIEICE T 2HEE
KD @& ORJE D S OREERIFEITIZS £ TITRVET
FREORRNBETH Y, MEBEEDO IV —TZ
WBZOBHFORT VvV R3d s e HifELTWS,

89

PAEL AR Y AT WHRSEERIT D5 & BEBL L . WRET
SN NFED S E MR D DD, TN —T A N—
FTNENOEBERAAEZIEL LB SHEIEL TWL
MBUZOHBL 72188 & KR BN TH L\ WikE
FEAWMOMOF v L ISR HR DI o g
U7z WIEDSHOTE L2 R E ML £,



2.3 EH

1. HMoME

2002 FEIZFERE U 7z R B O gEEE 1% 10 42 H &
Z. HFREERFLEAR DL D2 5 AEZ & OFTD 2 [ H A
Tz, MEPIZE=EIX 2011 4 11 ABFE, &
DN, 3HDEA 2 ADOFHTHE. 1 ADHEA, 24
DRFEBE, BLU 1 AOEMBE L 1 4 OEM Y E
BProHEINhTWS, MMDAIRICR, M ek
—H LT, YIVANEERKD = 2 — v VIEB)f#ENT % b
INT, BEIERL & KINMEE DR B BV — T2 K 5
HEEE I O%E A2 X T ERTFEREMEL CEH
FIZBHSMZLDDH b, 61, ZTUHHDRIAZD
iz, EHFNFEEZFM IO MTBHT 2L L
T, HEEEOREEZIASNZT L LHIT. TDIHE
WERBAMEET> TS, — 5, EEMD TE
HENTWEA T MYz xT 1 7 AFEEERFICE
AT BRAICIAZ, 7R 7051 VBT & B KM
B B E B EEAHET D A X — 2 R ST e BRT FT
WEMBLTWED, Zh s —HOWSEIEE I ERE
IEEL T WD, 20X 5 ICEBROTEE AW, mEiE
BEOLH LT MTONT WS Z & F 5
ICRTHREICMET 2, 2B ICR2®E 5 FH ok
FEFE 0 J. Neurosci. ¥ J. Neurophysiol. #&72 &
16 fRIZDIF Y, BB SEsE (A) ZldLd e T
2% ODNEBIIFEEZHERFLTVWD I LIX, T TICHE
IR EOFMAEHNZ L 2B TVWE W XD,
MEEIZHDRAR=ADEREINTED, #E 10
ECTEREMBIIBDER S FIEREMIEHINT
v, WREXZZHEAEHS AEL TV,
B DR RH % W RERERET (2 BR X 0 2 2Lk % i
7ZLTW3, £/, VA VARZZ—%HWizA T b
VAT A AMBIIEHOBHEIPHEINTED,
E NIl % AT W BB DS S T W B, BURIC
WESAEMIZITON R OHE Z L OMEEZ RS,
2. BREEMNOICRINEE « KINSEER —7 OW%
M EEDOHK L R D% TH D PO KRN
BT B AFAE S 2 880 E B B AEEY & H K% &
DESEERE G % 37 5 & OFE S E B2 2 ERE R E
LoD, REZENMRERY N7 —2Bl}b=a—1
VIEEIORMEEZIH S NI L TETWS, Kz, ko
FEZFHEUT, HEMNOIERIZED GABA %(5EY
B3 2 BHENIC & @I N T E 205 BlK
THENT ZRIMLED» S OHEEATI L., Eilofl

90

R R GLRIRFRZR E2MRM)

HIVEA ) & OfidE D EMIIZ —E ORI HE T
Ry Y ADNI AN i N AN P R A P
W5 Z e E2MFUTEERITTHO ML, 512, Z
O - EEOZEMMEENIELLTWS Z L 2 &K
Bk BEE TR T eIz, NA=F VY VETIL
Y EHNT, MEROAR S THE =2 -1~
DFKNRR =V P R=RIVIZE>THBIENTWS
ZEEPASMNITTHRE, KINMEE - KINEERZIL —
THREDREERMTIZ LD, & MBI 3 EEEER
DIRENHATE DI E 572 Z L IXHIIEED K E
BERE VWA LD, £/, HEFRERIT ROV ILVEH
WT, AEED K B B T B B AHET A 5 D AT & [l E
UGk =2 —a vz oW T, 215 OIEE R
ZHIZLE DS &9 5HABITDNTVS,
3. BETUEST ZAZHOIESEE K= U 2/k
DEERENI B
RERDBLEMPNFEEREAL UDD, M
FETIFEETFREY Y R % AW S BRI HY
DHHATWS, ITNFETIZ, EEMKOBEERE L M
R OMSRE I ZNETN R =3I Dl B&
U D2 ZAKRIBINIZHBH L TWEZ 2 id L <HS
NTW3H, DI ZEMEKE D2 5B % BRI
I T I NTELIERIOFEEHWEZY Y XA 2%
Ulze 2OX T AZHW, BEXERENFIEIC L 20
- WD R & — o HNE R - TR HERR K o il b iz
B DIRERRINE & NETZNTNDF KR — > % WGt
THI LI, EEREIEB ORI L, XMW
REEAEB OMFNIC TG T B L 2ZPSIZLT VWS,
BETHREHYEHCEZZINSDHAEZ X SIZHRE
TR, LUFUAINARY Z— %R L EIEFES &
O OEET2 7 RAITEAT 58T LD
OH b, BIEIX. MEEKIZLVL VUV F IV AEBRT X —
ETBFYANURTUUEBATEI LT, MEMAE
WZEET 2 RIS = 2 —a v 2 @RISR %
ZEHMAHREIZAR D, DI & TAMEEDIEB A KR
EEBRTA2EMOza—a A0 LS IZHEEINT
WENREPHLSPIZL &S LT BHENTONDDH B,
4. BEBEMNOTBIZTHEAIC X 5RO BERE AT
R IDG L JES ARG AR ] % 12 3 1 2 R i A - B D 4
fEE~D Az 867, EEEH (=R VLB LT
X—FEtv ) NOEAPEBARETHASNL T
5, ZHRVHFILTIEINANA—EERKE LTHSh T



2 KRB D> & IR R %~ o B M 5% I oD B RE O 152 1)
EHSMITEEZD, AL MFYUEIORIBIZHE
B EENWIE2 AL I 2I12&D, ZORE
DEBEMNEZREZHASMZILE S T ABTONT
W5, 7. RNAi Hifliz FAWT, E&AEICB125 F—
NIV DI ZEEEZRRNIC) vy 27X Lizv—F
oy MERBRICEHAREIZR>T WS, ZOETIVE)
Ve EHSWIP T 5o —0 VEEOLEEZTS 2
Lizk . BREICB 2 EEREEOREEN 5 % 1
SMMZUED LT BMENEITHTH D, ZNHIEFWN
T BH O TAEYERTEE W72 A 23258 2
ThH, SBROERPRKNZHFI NS,

5. KB Z HEBY BRI D £ X —2 > 7T K B g
fEHT

RO EEFLET DA A=YV JE PET
PHEHEN MRI 722 CINiEEIC £ & D<K BriRR D%
b2RZ LT EHLONERTH - 7208, RF@EE)
ENMT A7 I R7a54 vOEMIZEBA ATV
TR OSEE UTHEHINTE D, KMEHE - K
BV — T OFH-HEPEONE Z T hTn

91

%, FMMIEETIEZOHEEZVWHRIEY Ah, i
REEIT T OV IVKINEZ B DOWREN A A —Y > 7 %175
Z & CHEEES) O S & i A% B B B B e S T A
[MZfTHONTWERZHSIZLDDH 5,

6. D E L L5HDOEE

KRB - KINELERE DRSS 2 B RE L — T I30E S
HIENZ B 2 IEHBEREDO IR & | T OHEMRIZHE D H
EREREBOTFRROMIE, X 5T 72 22 BB Fs A~ D i
OCTEHERT—IThD., MIPMHIEETIIHERLE %
HEDR—=Z & U TN DL RS %2 7> CTE
TEH, TNSOERIIVTNEMDTEETHD &
FimT &5, LA L. KN - KIMERER OREELS 2
BEREL — TR RGEE O R B & FEIC B S5 55 5 DB
CEBGFEL, TNENRERMEREEE2 S 2ER
HEEZAELTWVWAZERRBINTWS, 5#1F. Z
NETOEMEME Z DD, lH* OHREL — T DBHE
RN 28727 7 L 1 2 Z)V—1d, [AlIZ Nature
X Science SR EHEAD LD A VX7 N OBNFER
IZDWRMEEHEDTH D, MEIEED — 8 DD R
BAEUHEL TR IR,



3 RELEFMIR EREEKRE

EMRET AR (BRI —2UR) OFFMm

3.1 George Augustine #i#% (2 > AR —JL KIST, Korea and Duke-NUS Medical School)

External review of Nabekura Laboratory (Division of Homeostatic Development, Department of Develop-

mental Physiology, National Institute for Physiological Sciences, Okazaki, Japan)

Review by: Professor George Augustine, KIST, Korea and Duke-NUS Medical School, Singapore.

This is a review of the laboratory of Junichi
Nabekura, MD, PhD at the National Institute for
Physiological Sciences in Okazaki, Japan. I visited
this laboratory on October 24, 2011; during my visit
I met with most of the lab members and toured their
lab facilities. As a result of this visit, as well as
my previous knowledge of the publications of Prof.
Nabekura, I understand the laboratory and its sci-
entific achievements quite well.

The general interest of the Nabekura lab is in brain
physiology, in particular how signaling processes are
altered during brain development or during disease

Within this field, the laboratory has

made significant contributions in a number of areas.

conditions.

The lab is best known for its studies of chloride-
mediated signaling during inhibitory synaptic trans-
mission. In this area, the main contribution of the
Nabekura lab in the past few years has been to de-
fine the regulation of a specific neuronal chloride
transporter, the KCC2 type of K/Cl co-transporter.
KCC2 is important because its activity is responsi-
ble for maintaining a low intracellular chloride con-
centration that is necessary for synaptic inhibition.
Nabekura’ s lab has shown that phosphorylation is a
primary means of controlling KCC2 function. They
showed that phosphorylation of tyrosine residues on
KCC2 enhances chloride extrusion from neurons,
thereby increasing the electrochemical driving force
underlying synaptic inhibition. They also demon-
strated that phosphorylation increases the ability of
KCC2 to cluster in specialized microdomains in the
plasma membrane, called lipid rafts, and this clus-
tering may be involved in the control of KCC2 trans-
port activity. KCC2 function is also altered by de-

phosphorylation during neuronal stress and during
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seizure activity, which may contribute to hyperex-
citability during such disorders. Collectively, this
work has significantly expanded our understanding
of chloride regulation and synaptic inhibition.

Their observations of changes in neuronal function
that occur during disease states led the Nabekura lab
to perform follow-up studies that examine changes in
synaptic circuitry that occur during brain ischemia.
While many labs have shown that ischemia under-
standably changes things on the damaged side of
the brain, their research showed that ischemia also
causes dramatic rewiring of circuitry on the unin-
jured side of the brain. This may be of great im-
portance in designing clinical therapies for recovery
from stroke. Even more remarkably, the Nabekura
lab has shown that microglia are active participants
in this brain remodeling. While it has long been
known that microglia are activated in response to
brain trauma, the significance of their activation has
been largely unknown. Nabakura’ s research demon-
strates microglia are intimately associated with neu-
ronal synapses and can even remove presynaptic ter-
minals during ischemia! This is a noteworthy discov-
ery and certainly has changed the way that I think
about microglia.

Another series of disease-related studies in the
Nabekura lab has looked at brain plasticity associ-
ated with pain sensation. These are very carefully
done imaging studies that describe - at a single-
synapse level of resolution - the changes in circuitry
that occur in both the somatosensory cortex and the
anterior cingulated cortex in response to conditions
that produce pain. This work is technically impres-
sive and may have implications for pain therapy.

Also taking advantage of the lab’ s expertise with in



vivo imaging is a study that examines how GABA
signaling regulates neuronal migration during devel-
opment. This work, which will soon appear in PLoS
ONE, shows that the excitatory actions of ambient
GABA stimulate neuronal motility during develop-
ment. This work is interesting because it describes
another important function for the tonic release of
GABA that has been observed throughout the brain.
In addition to these “programmatic” studies, the
Nabekura lab has participated in a wide variety of
other studies that capitalize on the expertise of the
lab in electrophysiological techniques. These studies
cover a range of themes, including metabotropic glu-
tamate receptor signaling, GABA receptor traffick-
ing, stem cells, and several other topics. These often
were done in collaboration with other labs, which
can account for the wide range of topics.

Overall, the Nabekura lab has been very active and
successful. Since its last evaluation, by Prof. Hi-
roshi Kita in 2007, the lab has published more than
20 papers. This is a high rate of productivity and is
even more noteworthy because many of these publi-
cations are in highly reputable journals, such as the

Journal of Neuroscience and the Journal of Biolog-

George Augustine, 24/10/2011

(FHER)
AMREH (AT — IR E.

ical Chemistry. The laboratory has been successful
at adopting state-of-the-art technologies, such as in
vivo 2-photon imaging and mouse genetic models,
which has kept the lab productive and at the lead-
ing edge of its field.

There seem to be many future opportunities for the
Nabekura lab to continue its research program. I am
therefore confident that the lab will continue to be
successful in the future. If possible, I recommend
that the laboratory focus their efforts a bit more
rather than being spread so widely among many dif-
ferent topics: If they direct their considerable tal-
ent and scientific resources on a smaller number of
research topics, they will have more impact within
their main research areas.

In summary, the Nabekura lab continues to do
high-quality, creative research in an important field.
The productivity of the lab has been high and the
prospects for future contributions are also high. It
seems to me that the Nabekura lab is one of the
most reliable and valuable members of NIPS. Thus,
its work should continue to be supported strongly by
NIPS.
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5. YFTRNEAND ) ¥ v & GABA F DA
DIAADFAEDH S DT o2, 7=, TEEEEMN
ZBWTH, ZU Y URIMZE Y KERT) ¥ U fEH)
MY F TAERVEBFRINDEZ S, HRIZBITS
ALY N T ) UfEBIEY F TR VWS 2<HL
WY F T ADEFEEEHASHIZLD2DOH DL, X 5HIT, B
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XENSDT7 I VBBIFEETIERL, S1®F AV ME
D327 =7 F=V (RO OTH AL
L) WEETHDIZ L E2EE LD, % KCONE 71
KCNQ1 ED®E 7 536 /EH U CHREERi 217> C
W3 Z D, % KONE Mo TR DHREE ROz &
OERBTH DL L EZ NS, RIFSEIXEBZEHE
it & KBCK2E & DILFRIFETH 5,

E M5 R 7= Human KCNQ1

KCNQ1 Lo KCNE1 1 & KCNE3 {fi#fio~y &y

PUER KCNQL ZHih 5 /=X (£) & B GHEZAMID 25/ 72X (5), AT KCNE 2 F»iBET2LE52 56N TWEY
ekt OMTRLULTH S, KCNEL D FAMEMT 2 L E 2 5N EMIE. FEMOOTHA T Gly272 & Val324, Val334 T.
AT KA VIZAET 5, KONE3 BMEAT % & E 2 o N2 WA, O OTH A7 Phel23, Phel27, Phel30 T, S1 &2

AV b EOREUCMANZEATWS,



1.2 DFaREERERM

7 TR R R T IR I PLBE MR SR D FRAE - b, K
AR M (MR EE) Ao Yo kSl Te
SHERED F7: 2 MR (RiFEMIAL, 7 A bad A b A
VIFrNada hgE) Bl T 2D0, 22
WTHIZEA#ED TS, F72, BonzH L V&Y
BN ISR IR 25~ DS % BB IZ ANIR D S JRAED
fRITIZHE LT W5,

PR R T I OMIR & X E 722 0 SRR KR TH 5.
Z D77, MO AT & X F e b R
MR D B R %2 W22 TIEZ OARBIZE S (12
WWERARD 5, bbbt in vitro THE SN -AER%E
o2 3 in vivo \CR U TS 2721 T <, #iIRER D
HHE R D AT L B R DT 2 £ H I T - T
W5,

AR, A B AR B AEAE UL AR
PHEETARENEZET APPSR/, TD
JEIZ B 1 B MR M B D MR EERE I D W T B
LTWw3,

B2 VDR SRR AT VR & B 7 U D TR 23l Rk 0 &
DRGERT A ATREL 22 5 72, BNIZBWT, H L \WE
PG A RKR L, TOABMPHERIIOVWTHI LT
W5,

1. phigssiao kg & MRy

PRRE G X2 T ORI - 27 7 i o A ia IR
THO, HOEIZERIZHEETHEIZE2DDS T,
ZDHEMD G TREREIEANHZ RABE VN, RFFREITR
HIIRIZ 81 2 RO FED X 71 = X L OFEBHIC
DA TED, epiblast IZ1F7E 9 % RO LHE S
Fd 2 & M ER B D AT Notch ¥ 2 F L OFEMEALA
BETHD I L E2H/E Uiz, REEIX, 2O Notch ¥
T FIVIEEALIZ WA TS % Hesh BIZFTHE—X—
D DNA i A F (k% Glial cells missing (Gem) i#
fEFPH-TWBZ 2SI Lz, 51T, Gem
IZ& BEA F IR, 7 L DEEZ R U 72\ EE

7 A F VL TH B Z & 2L 7=, ZIERA
DR THEENENTVWELEEZION, TOAN=ZXL
DRI ZHED TS, — 5, MREERMIEIE SR 5
WTH D (Mg NRER 7 &) 138 A= et i e
EAAG L. ISR IC I TH D Z AR INT
Wb, AIFEETIE, B85 DWOBBEIZHNSN DK
DL E D AR B 1 B R o B CE A

- -
— —
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EmHBZ ., TN Notch ¥ 7 FIVOiEMEAIZE S Z
EERHSMI Uz, 58I, [P LEHED Notch ¥ 2
FINZBT B TR O R, AR o s hnH
R BLREXRDZFD AN =X LOBEIZEHID,

2. 7'V 7O KRS &g

) TR OEERBERED — DIy F T ALEDH
Hind 5, EIE, JNVE I VY ATP 237 A ha¥ o
MBI N, v F T AEEERFET 5 Z & HHRIE
SNTWVED, T ORGEBAL, BB 72 &R D
%\, AlERY (Bl WEKT) BB O L 7-
Tu—THRAWTEET A MY A b SlHEHS
TIVRIVEgEEAGULT B Z IR U7z, 40
RBK%¥ HHBBZOIN—T AT, LTz
VHNEFMMU, BETA MY A PSR END
ATP ORFULIZE BRI L7z, ZTHEH5DA A=YV T D
Rt o, ATP flBIC X 2270V % I VR, 7V &
I VBHIEIZ £ B ATP AR S Wiz i ZThs D
MHIEEEET A v ad A1 bO 1~10% OMifE 7 Tl
HINdI e, TORBRKREIETBH L Z e
Dhrotz, SHIF. BUBIZEDL D FORE, KO
BEINDT7A N1 bOR#iH., ATP £ 7L &
I VIR DRIFFIEDREL o 7,

FT7AMAYA 250 ATP RBEEES T A%
R Ut U7z & 2 A B3R ORI Nz £ 0
LTP D3B8 I NG L o TWB I R ohol-, 18
BERIZB 54 IF Y Fay o1 M RAHEN 7%
BRLIZ2ZA, VARXRFVFBRROPoT, VAR
FUFIEIZus) 7R ERT 5 & REHE
X, BEFSEAELMIE X B & FEEAE KT B BIRE
WRTFTHD, 5BV ARF Y F OBIETFHBL % HlH
TELYVARMERT S,

3. N-S5OIBEE ORI & BRBARHT ©
W% 5T 540 T IR0 SIS TR E Ly
WARIRI IR & 27 F VRIS Bb o TV 5.
NETITRA I (1) BPIEBEREBL S & — o hOR6
BRI ZET B 2 2, (2) W< DD ORIHO FH R
B AT 2 2 . (3) AL O REBIL B
THIMICEALT 5 BB 7 VBB ASEAET 5 2 2 %
B S Az U7z, 72, NS & RUBERN O MR R4 1% & B
# L. SDS-PAGE & flAa&btEs Z L CHMREAE

-
—



DOPEFIEIE 2 FE S DM 2L 72, AERIFZI D
fiEtrik & O CTERGRRI O BEBE 2 TRE LTz, &7z,
I35 DJFfE ~ — 71— & B U 7z, Aiicpfie R & RAH
PR DB D BE MG 2 FERE U SRR R R BE 12
LRI HDMBACHEHZ FIE U7z, Fe IXNFE RN
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SHARAT L T Lewis X MGG O GBI BEDb 2 Fikl 7
IV NWVEIEBEE FUTI0 2 Rt U7z, Z OBEEFE
BEERESIC 7 VA2 ER T 5 2 & o aikiiar
IS T2 Z 2S5 NIZ LT,



2 HRRFEMER
2.1 EREEFRFRERR

HEARERTZZER T TN D > F 7 AEE I A = X
LaDFUVRVTIRIAL, £72, ZOWHENLED L 51T
LT “TANA FEDOVFTABEREERITON%E
HSMMTT 5, HFEMclBIcAE Lz 1) TA
MABEY Y R LGIL, 8&T2) LI b1 ILLfE
BEEMiEE DHHC P E 2 A LTy F T A
PEDMEBER T EEZSNTWVWS AMPA B Z L & 3
VIBSZERE AN U YT T ALEDHIEFERE & RS
5ZLEHBLTVWS, ZHHDHT, 2011 FIZHKER
L7ZLAF D 2 DD X % FZ#EI 9 5, 1) Seppala
EH et al. PLoS Genet 7:¢1002194 (2011). 2) Levy
AD et al. Mol Biol Cell 22:1930-1942 (2011)

1. LGI2 BRI XOBH TANAZGERIT
TADPAEAODR 1% 12/ 55 — i 7 fli
FT, MRGHIE, AREEIEE D B KR EZ B HIK & #H
Z6NTW5, LGIL &k D dH 2D RD T
AATRRTERDR SN S MR IR RN 722 5 &
HETHS, ZNETIZ, BhEHIF 1) LGIL DA%
Ak LT ADAM22, ADAM?23 #[FE L. 2) LGI1
A ADAM22 %/t LT AMPA ZAkz2 N L=y F 7
AMEEEREST S, 3)LGIL /v I T R T R
TRBFEETADPADRBFEL AMPA Z8KZ N L7
VFTALEEMETT A RERBLTWS, —4,
LGI1 1 LGI2, LGI3, LGI4 £ ¢ T LGI 77 I U —
IR LUTWBN, 2o ORI RZAHTH 5,
S, EHLIET 4> F > KD Hannes L 5
EDOEBRILFEMILIZT, £ XD LGI2 Y] k2 #

ZNIZN
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(truncation) 231 X DEARMEEH D TA LA D —H &
B erEXIEDZ, £, LGI2 A LGI1 Ak,
ADAM22, ADAM23 IZEHEMNNTH AT I 2R
U7z, —H. YA RE LGI2 IFHEMz 5w X
3. ADAM22, ADAM23 & i3fEE Loz, 0
&5z, LGIL A% 57, LGI2 Ko s 2 ki
IZHIEL TW5E Z EARIBE Tz,

T Bk, LGI1 230 ft b % ik & 3 5 0%
RMBOEHCHIR TH B Z & WME I Nz, HIFFEER
FACIEEN O iR 4 B8 DI I /R o 15 51 LGI1
HURDIE B HEDfRIA %2 17\, LGI1 O AEFRRERE, 0%
RN K OIREMOMIHZ B L T\ 5,

2. DHHC 7V X b A )VIEEERI Stathmin ZEFVE
% i O e D d i e )

FAE £k DHHC 7SV 3 b A IUALEEE DO Fr I EEE &
U C e R R SRR B S B UNVE il R
Stathmin 7 7 I Y —%[E& L7z, Stathmin IZHU/NE
RAF I 7 AEGHU . FRsHH R O B 512 B 272
eE % -9, FAE 1%k DHHCS, 7, 15, 21 AR
IZ Stathmin %%V 3 b UL L. ZOMBENREEZ
Hssz 2/ LA,

— i RRE B IFMEFEICE EHhi & MRAIIEIZ B 1 5 8l
By F T 2AOREN R REBEAE TH 5 PSD-95 D
7OV I M VLERiO RO T WS, B, FF
BUYEOFHVWRIE R T O —T %8, HilzkhdF T AR
AV EFR U CRFER),



2.2 HLBERARTZRERT

FAZEDOEMIE 1992 Dk, ARGFHHTIR RN - 7 ik
RERERBIE MR AR ED X 5 I T R TOMBFEL K -
TWEiEE M CHAN R MIEEREE TDA A =X
L, Fr I, bIVAR=Z, LY =7 E DR
RN T OB E & U THRAMICHIIT 2 & iz, Mzt
FEDAN=ZALEZTNSORFEL UTCHETSLZ L
FHENZIELTWD, E/-mL T, Wiz 5
R ERUIED XA ) = A L% RS 570D
BUTW5, 2011 K, F& UTRD 3 BigeiEc
BUMLA 72,

1. HIRRARENE & ZOke & L TOMBIZERLED X 7
= A A

HRMRANVEYTHEIT VX URNY T LTV
(AVP) 1, RIREIRBERIZE W THK FHO AVP
Za—u v FRAEBIERE THO MR R D S i
HEINs, Skl RRERZEFERTIE AVP =2 —
Oy OMBARE - BRRZEER» ST NG Z L & Bl
L7e ZLT, AVP —a—m izid, ITHE T
TUPHBHLTVWARWEEZONTEL V2R LT
R=DFHLTED, INPHEINZ AVPIZL-T
F—h2 ) VTR E 0T, BRSNS R
T=AVF ¥ (VSOR) EMEZ AT, FIME
AHEBAD (RVD) 28726322 HOMII L7, HI
b, AKREEEREZ BRSO N/ AVP Z2a -1 v OR
MEREIET, BEE (70— 2) LAWK IC
BT W5 Z AR N7 (Sato et al. 2011, Science
Signal),

INETY YAEKTIE, RVDIFKT-Cl™ a b J v
F—% (KCC) DEizk->THzo3Ihsd KClikH
WE-oTEBEINDZLEZONTERLD, SH, X
REZARVBET BT I —EHE - LYY Z R S R
& QILFZEIT & > T, WY > 88kD RVD &, o
%< OMifERE L ARk, EE LT VSORDEIEIZL S
Clm MHIC L > THEBEINTWEZ L EZHOMI L
(Kurbannazarova et al. 2011, Int J Mol Sci).

2. " AR TR —F X RINDHFABALD
fiEm

REL Y —Th b VSOR 1%, MIMAREEEN:S
FfE (ROS) 12 & o TIEMEAL ST L. RVD 27V & X Vi
WHIZBS 95, SE, K7 AMEY A MW T, 7
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FJIVF=V B2 LT AR T TRPC1 A F A4~
F ¥ FIVOTEEAIZ & B Cat iAMDY, ROS e REH%
(NOS) DMtz i@ U T, VSOR JEMALICARE R
5352 &AMUEZ, Las, 20 Ca?t iZ TRPCL
F ¥ FIOVBHLEEES & % 20 nm LA O Ca2t F 7
RAA Y TPKC (akB) 2iEM(TEZ ETEHL
TWBZ & EIFSMIZLT (Akita & Okada, 2011 J
Physiol). VSOR O&EFUIEKEOIEMALIZE . Ca’t
J RAA VST S REMEEZRICRET Lz 2 5,
FREAERDEDTIERNZ DS D& o 7205,
T A MOYA N TIEARERIZ ATP 2 S, P2Y
Ve S R—%Nd54— 270 UEHORER, Ca?t
J RAA VPERIEIZ L5 VSOR i b2 RS 5
Z e xRS MNIZ U (Akita et al. 2011 Cell Physiol
Biochem),

PKA BEW®T7 =4 v F ¥ 2 )V CFTR O KT O
BN 2T 57201, FAEIEASR. CFTR il FE B
HEK293 f#ifi TOH—F ¥ 2 IVERELEKIZ, IEEME
SMEEZ#EAL, CFTR F ¥ 2 VR T EHll %247 - 72,
Z DR AT OMEAMAD DY A X1x 1.19 nm T
HBHDIZH L, MESMIADOY A X% 0.70 nm TH
520D JERFRE R RS Z &, BEIZISMIMEN NBD EiS
2B ATP OIFKIERGIZ L > Tary T4 — X —
Ya BN SsEI N, TOHMIAORT YA X0
0.93 nm IZILKT B Z L ZHSHIZ L7 (Krasilnikov
et al. 2011 J Physiol Sci).

3. HBIZ BT S BTGB X o = X L fE

MR N2 U CTESETITEHRL T2 DERZ N
FHKIZ D/ R B iz, MERHER» S EGPE, BEihy
DR 2175 HHRLEEZ > TW5E, 50, 12
A BT XA 1 & 405l 5 0% I AR ZE e~ oD
YT AATDERM AR — 2 NS 720, TE
TIZFAEEDSBAFE U 7 B pA s s ML 12 0§ 5 85+
#i % 7z PSD95-GFP OEETFEAIZ & > T, HE
MY F T ADHEIZ RN U7z (Koizumi et al. 2011,
J Comp Neurol), ZH3IZ & - T, F7e 2 MR
facd BBty T A @R BRI AR — v E2FL
TWBIZEZWHLMIT U, £/, MENO MR
(BZoLT7~27 ) UMl oficid, 7ar¥=r - N
Y7Ly (AVP) AL TCTWaifilanid s Z x>
Z ¥ ®7- (Moritoh et al. 2011, Mol Vis).



2.3 HHRR A IERF IR ERFT

I AR AR - IR A - BRI - AR E D
TR OENT 2 K EE R RL & 78 > T, MR

FE D 7> TR D AT 2 (LR EEAAAT L & 7 o THED
TW3,

1. TRPM2 O A > A 250k~ OB 5.0 fg it
[N B M- #5819 5 TRPM2 HMANR T Ttk b L
TA VA URIZEb > TWD Z & 2 ENHIHE L
7z, TRPM2 R~V ZADf#EHr %217\, TRPM2 X
RUATHAM Y AL LTIV 3 —ZAMIC &
24V A) VHIMETRIC X BMEERE 2 RTI L%
w7z U7z, B s MiaTH 7L a— XA/ &
BB Ca2t JE1% EAA TRPM2 KIEMTHEIZ
INE L, EEDS DI N T —ZRIFH A > A V0
M TRPM2 REFEETERIZARL, £/ 12V
FUHTHRELAERICIEIH LTS Z LI L
7= (Diabetes, 2011),

2. TRPA1 iGPEALEERE D MR

AV —=TFANVDERSA VAN R =)V EHEHE
D1 771 7 = v h TRPAL RIEHI & U T RERE
T2 x2S NIUL% (J. Neurosci., 2011), 7=,
TRPV1 %iEMEALT 2 Z DS Th > TWBEL
BWNYHAITVOEN T A MH TRPAL M
fEULT YV RAREATEI 27203 282 RWELE
(Br. J. Pharmacol., 2011),

3. BERWEAFRAE~ND TRPV1 BI5 0T

Kig%E, M7V I—AT—WEET L7 3TIv b
BRMRETIED 7 7 1 > VIGEALER L EEICK
EL B W07z, HEK293 Mifld % F 72 fif e
T, E#E, G270V a—ATHTI A Y ViEMEAE
TOKE ZITEMIER VD O DPURIEN GBI T
2Bl EI N, 2o DBRIE, TRPVL DK
fEizk s eFEZ2 06N, FHHE, TRPV1 © PKCe iI2 &%
VUL OREBEOARE X7z TRPVI £ 8K TIHKE
BTNV A-ZADHRPBRIN Lo, ZHho
DR TIFMMEBEHED — BRI R > T 0D Z LA
ISz, KEEFE 21 T PKCe OB 1T 23]
I N7z (Pain, 2011),

—

4. 1)V TRP F¥ R2NVDBInF 7 ua—
REMAT

V=
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—UYAHIT)V TRPV3 2T /7u—=>7L
TT 7 VAV AH)VENEEM G 2 7645 98 A7 & < vk T R
MLz 2, WAHETIRIEPWIRE CIHME(T 2
TRPV3 2 17 & ORRFIECIEMALT 2 Z & 2 5
MR o7z, HEALDEFETIEMALEE BIE 2 Fix X ¢
Zilib, =Y AHT)L TRPV3 mRNA (X0
HAH TRPV3 LH U & D IZRETOREIPBIR I N,
EETREERTHIHZRCES L TVWEEDLERS
N7z (PLoS Genet 2011), =¥ Y A HF )LD TRPV1
BEEF IOV UTHEREEMIT Lz 25, Bb
OB (GEMEAIE BIMERY 38 ) JEZMITMERE L C
WBHDDATY AV EEZMENHAE TRPVL &
BMUTELULMBETUTWABZEBHLSRERY, ZD
KA TH A VEZMEIZHE S, HAEEHBERA A VD
2007 IVBOE NI LD LD o7, #AD
WRECREABYIIR U & S iR £ o T A v
TR ERE UKD -2 2995 % (J. Biol. Chem.,
2011),

5. LRIZH#EBET % TRPV4 & ATP jiih
INET, RETIF /¥4 beERREERNZ
NENIRE B D\ T BB 2 &AL T ATP % i
U, ZOBBREZEREMRICEEL TSI I 2REL
T&E/z, YU ARYEERIZ TRPV4 i< HHLU., b
W, BEBORIE. IR R & o TEEMEAL T 2
ZeERWELE, £72, MEATP bV AFR—X
VNUT £ HFEH L TH b, TRPV4 iHMEALIZ & - TH
A U7z Ca?t 23 VNUT % FBL 3 2 /M o i~ o
fusion % {23 X T exocytosis iZ & - T ATP M
-6 3NbHDeHEE XN (J. Physiol., 2011),

6. BEHRTERE DR BRSO iR bt

iR R A B - R GUR MDA Lo v T F
R PEA MR IZRE I & » TIEMAL & N TEE AL 2 3
DX 2NEEALK V2B (~Naa KTV y) %
KB T LB TFRES T AR L, 2OV AW
RFEIZH 7 7 N— 2V TREELERE L, AL
F UM AR BN X T AR ZiAAT, T O
B A VF O UMBRIEE OGN X 5 T, RIKIEEIRAS
FEXNDZENHS L otz FEMEOEE %
HTHIEHT 2 Z 22k oT, ¥V ADMREREZ N A
PN HIEIS 5 Z &2 U7 (J. Neurosci., 2011),



3 EMAIBRMRR

3.1 REFRMIFTHRITFTERFT

SRR WA 22 S R B & O R R o
R A ERE N R e LT E R, BT S O
FERRIET, AWEMICEEREEHZELZLTY
5 DDMRIEBEDN L < Hh o TOVARWEBGRATOH:
FMAZHFLT —IZHEATHZEEZED TS, EBRS
BRINECEICEBFROTLASDH ——a—0 Y
TEEIGLERIED DT H o 7225, TN Z TREE D]
WORIUME 2 RO M2V £ B I O & 2 TR B 72
S DML A STIER, YL & AW - B RS R L
I fRiE (IMRI) & 0fH U CEHIZHIZE % D T\
5, YL FOETLEYE L THWTWSD, Bl
Tk M &S L Uz MRIIC & BEE DML S 1T -
TWa, YILZBWTHE MZBVLWTHWThOEE
ZBWTH H & DT > T B INIE BN L SR AE 5% D FEAR )
R Z IR AROYIELE D B\ IR O R R
EWS AL, HE LW MIFRLEOWDIEE S &
IIEB) D 3 F DBIRZ f#NT S 25 Z 212 & b ReE DN E
BOWEEHE D X S RUHIZB D > TV 50 % HEHlS
Z2WVWIEDTHD, ZOLIBEX[ICHEIHNTH
BERHI O E R —IRTd 2 ZEM ORI BERT
5 WiEE % & b @ IMRI GHAICHRAN 725X 2 879 5,

Hiramatsu C, Goda N, Komatsu H. Transformation
from image-based to perceptual representation of
materials along the human ventral visual pathway.
Neuroimage 57:482-494, 2011.

L ld, HERIZ, EHELETEA D2 oWiEP sy —
OfFHRZ B ICHE LVEM L Tn s, Zoe &, %<
DEE. MIROIR 7213 Tl &, A, K. %
DERRIEIMIZ DOV TH BRI T 5 Z L HTE 5,
FEMOFBHIT. MR U CHEY) T8 & BT 57
DIZLEETHA S5, LU, TD XD 5HEM O
BHREDSINIC B W T ED XS IZEBINTWENIEIh
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FTIEEALHL IR > TR, AT, 9
MoZMhs3) (@F. F7A 73Iv 7R, £,
. ARH. B, RE i) OEGEBIRL TS L
& DTGB & BERER MRI (fMRI) TEHIIL. k% 22
I OIEF A, TS FEM AT TV QLR - IR
BRHIRE ED LS ITHEEL TWD & i~ 7z,

B BFEM AT TV OHi§R%E AL EONEH O
RIS R — I IZE WA H B Z RSN TE D,
ZOMIEEI DN X — > OFELE X TN S H T TV O
BRI OBEBIE, b U < IS0 2 UE % )KL
TWBEEZOND, T I T, BExRERONIES) <
R=2oHBFEMIT TV RBEDOREEHEUL TV
B % RD Tz, 1307 NGB DR &2 DL ER I
L ORDEM AT TV ORISR OFELUE & I
U728 2 A, BERIEREEE OGN 81T 2B EUE A
DI IR OBLUE & & WHB 2 R Z A S 2
oz,

— i EREREH TH B VI/V2 HIEEM AT T
V) [ O RO FEME & S OB 2 R U7z, F77,
JERIEREE 2B 2 OO EM AT TV 123 d 57
I3 ODEMATIVIZDITBIENTE, Zho
ODHEWHR 2EWTALNE3DD EA AT T
T B ENHSE NI R 5Tz, TD & D R
I e —H U777 TV HEEIRMOERTIZA LA
Motz, THODFEENP S, V1/V2 TIIMRRE SR
WD WBRERP R I NTE D, GRS
CBWTRHWNREM BT TV OHEAEL 752 5 R
BERENTVWEEEZDIENTES, £/, BX
PHAVWZOMENEIROREIX, SHENHSRZIT TR,
FoPW—HWR EDIFREN LR EZELEDTDH
D, BHEREFICBVWTRELZBHEEXY 71 O
WHMEEINT VWD Z EAREI NS,



3.2 #ET U FILERRERM

LS 7 FOUVBFZEERF T, IR D REBER B T
THEAFAVFr N, NI VAR=—R—, VU
R ECOMREREL LT, KOEMLRTHIM
R OMEEZ BT 5 2 e 2 HIEL T2 D T
W5, RFIZ 2009 FIZ ETTHEBRE S E L& IX,
FERRICEH M EZE S, BEED T OEERA TOIEEEIZ
EHUTHERZIT>TWS, FHEEFRETT AD
TEFERS BRI ICE D A, WEMKEES LU IR
BARMAZVE DRI R ) VLD Y D & 5 1M
LoTWENERF LTS,

SAERE I, INERAR RS DY 5 D in vivo Ny F 7 T v
THEOBFKTRERMERIE D > 72, KR OEEITER
LRV THIE Z Z 1T TW B 5, NI H 2 5L, 5
DO TTHENHRVEELHE 2L TVE I L5 N
TW3, INETICEHFHREORIEIZ & b HHEEAT
DEFFEEDPE I NS Z L 3ERMIZRINTWVWE
M. EREFICL D FHBOEHNED LS T EE2Z
T2V TIER, +RRIFERLRINTVRY, £
DO FHOIEE 2 EHAITARDS FEE LT, in
vivo NV F 7 TV TIEORFEE T o 72, INEREIXAE)
DEEEZITRTWVE W kxR EEA 2 R U,
BNEE T CTHLE L -dk2 /2 Z ks L5
278 o 7z, NI A % B GT5 Z L HHRET
Ho, TNFETHH, A7 2EARDAEHNTIEM
B 2 2 U 72382 DWW T B EREZRRE AT RE & 72
5, HiE, MRS OWTIHIEXRHXE LTHELT
WS FETH 5,

m Vivo

2011 FIZHEKRI NN T 5,
Kase D, Inoue T, Imoto K. Roles of the subthalamic
nucleus and subthalamic HCN channels in absence
seizures. J Neurophysiol 107:393-406 (2012)/Epub
2011 Oct 19.
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(RAMFEEIZB T 2HR TS KCHRKTKIZE T 5
HCN F ¥ 2 VD #H)

MRS 7 FOVERGEER M Tk, AR Ca?t F v
2VOfgEEFME LT, Cay2.l oy 722w biZ
BREGTIMBERET VYT ADMILEIT>TE
7zo Ca?t F ¥ XNVER< I ZADOHTH, tottering (tg)
TUAREDL ELASNTEY, REAKEOET IV
DAL UTESAWSNT WS, REFEMED BRI,
KN BB & A PR D[] D B8 72 A AR 23 7 R K T d
LeEZONTWVWS, KINKEEHROMWHIZKE 72
WEEGZ LS UCKNEEKLH D KifF%ET
& tg ¥ 7 A% AW TKRNEER DO RMEIEADOHE S %
in vivo & in vitro (A T 4 ) OFEERR % W TH
U7z,

£7 in vivo FEBRIZ X D KRINEE- SR M- B
BEDRFERAEICEGE L TWE Z e 2HS ML BT,
in vitro EBRTAZ 14 AR ZHW, SR TFEIZBEW
THIME - 27 LAV DN 21T 5 72, % OFER. BUK
TR TIX HCN F ¥ %)L (hyperpolarization-
activated cyclic nucleotide-gated channel) @ &1
TZ2—KN& LT, MafomEE EELTcnsd e
AHIBU 7z, & SITHRBZZN L FRIZ L %5 HCON F ¥
VG DU MRS A3 A0 e B v 2 5L e v 3
HiTE s Z L Z2MRL 7=, BIRIT in vivo EERT HCN
F v 2V DOTEMEFENIC X 2 R N o B MR i 3R
PRI G R DB EMET Uz, ZOREER, KN
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T LBEE O L

E M1 EE-2 REN SIS B OB E T, %
NOEHDTH D LAME (BRKE DA, 340
YRI5 L B OLRXRTE 2 H 0 Ciii L. 33
PUIREDOHCEREEI 2T 2 L5k % (B
TR, H SO NER S 0 5 [ ORI K
5B & OCZFDMFERA = X LI DWW TEEBERIRE K L8
EfE (IMRD ZHOWTHLMIT 2 Z L 2 lAT.
MRI A% ¥ vz, #BEIERINIESES B &
CRAS Bt OEEEIZOWT, BHEEY DR L E
UZz2Elid 5 & Sk oz, 72, MRI 2% ¥
Ik, ZTNSOBFICH LU TKU BTN LEDOEEZ
A L7z, 2 OFEE, E CEHFEAM I BEE S S A5 AiEE —
FHTEHGEIR D S5 B, THOAOMD] & THCHHE] &4
HIRTEASEIR I B W TN AR i i 2 £ D Z L AH S

BRSO & BFREA )2 b
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ISR it

i, BEPEARS b J LREE (ASD) 265 e Lk
TEVFRRFLIC kB &, EEANCR SN D H B
LA A RGREEI AR L TWd eI Nd A, %
NE AT B &S R ER 2L IE & A R0,
Z T, MW 15 4. B LU EREE ASD O
15 &%z, LERMOFEREZIT o 72, HETE T,
HOFIZWNTA2EHEED 237 LT L IRED TR
WE OB EZ R LZOIZR LT, ASD #ETlEZED
FHBIBIERAYVNE <. ASD F T E BT T 2 8RN 72
AL & E B S G & DFEE BT[N L 2RIBT B, @
BN B & ASD BETlREEHHRE (PCC) TDH
CREVEEME R L THE D, ZDMTNOREIE, HAD
HEVEMM EBARL TV, 612, GEREOHR
B ETE A ASD BECIZ MBI T L TE b, Kz
HOBICH T 28K Nk, fEiAa 7 BT L
AT L DREEDHT LERL TV, Th5DFR
o, HOOWNKIEROWEIZEHH %5 PCC, 8&LU%
RR7R B ERRERIC B0 B 4 BB DB RERE E 23, ASD
EDOHIEANDH CEREEORUMO—K & 72> TW
5LEZ 6035 (Morita et al. in press),

SCHik

Morita T, Kosaka H, Saito DN, Ishitobi M, Mune-
sue T, Itakura S, Omori M, Okazawa H, Wada Y,
Sadato N Emotional responses associated with self-
face processing in individuals with autism spectrum

disorders: An fMRI study. Soc Neurosci. (in press).



6 FELHEFMEZR

6.1 ERRITENRZERAEHT AR

RETEFGERREM LM TIE. ZNE TFORHE
MESHES) L IRERO Y v 7 — NES) & W 5 BREH A D
R 7 S B AR D MG & B RE 2 R & U T % o
OO, TN b LER - Bl OB, £/
o DO EIE O BEH O T SR & 5 e
RIEBFEEZFART WD, 2, T0o O EEEEEE % #
fELU CIRRA R EEET 22887 X1 L2 LT, 7L
LAY Y=V AV R—T 2 —ADRFED DD
LR DRI 2> & GG E)., & S IXIE B i
DHE % HEE T DM EIT>TWD, £z, KK
B - ALK IR R R R DR 2 T 4 VAR D
R — % [N THIET 2 BAiHFES 17> T\ 5,

1. ¥ v /r— Rkl ORRERH

Phongphanphanee P, Mizuno F, Lee PH, Yanagawa
Y, Isa T, Hall WC (2011) A circuit model for sac-
cadic suppression in the superior colliculus. J Neu-
rosci, 31:1949-1954. HRBRDY v 7 — N#EBOHmH IE
BEATIDER I N T VD 72012, HEBOHEA A —
VBRIND ZENPHIEINT VWS Z EBHISNTED,
MY — Rl EEEhTnwd, 2o Yy r—F
) (SR AR M & U T, b A e o I
Za—urvo—fBR, Yy r— FESENBICESF
g NN—A h=a—u v OMBHIE» S DESEZIT
TEEO LE—HKEEN = 2 —0a > 23 2R
FHETHZ L EHEIL LT,

2. BHEFNVVICBI 22BN EDRE L LEO®%
1

Takaura K, Yoshida M, Isa T (2011) Neural sub-
strate of spatial memory in the superior colliculus
after damage to the primary visual cortex. J Neu-
rosci, 31:4233-4241. ek, HEF% & AR IR B %
BEREHBELINTER, LrL, BLlEAHI—X
BB 2 G L. REAGREICES 1) 2 80RNERAHE
BHONTWBYIIZBWT, ZHNEHERRETH
% TELWREEEMEY v r— Rl OBITAWBETH D,
oz, 2OREOELEMM I FEEMD Lr=a—
0y D% DR RFEKER 2R & 2B 502
Uz ZTHIEEFEMO EETRERINZNIETH
. —REREOEER, L r%2 KSR I
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2 b R S DN O ke i 1 9 SR
58Tl BRRT B,

LR RFFIZ B G- S

3. BB EREGS S OBEERIEZ RET S A A
A=l GV

Nishimura Y, Onoe H, Onoe K, Morichika Y,
Tsukada H, Isa T (2011) Neural substrates for the
motivational regulation of recovery after spinal-cord
injury. PLoS ONE 6:624854.  $if C5 BEtfi TR
MR %2 FEAT 9 2 B E B HER 2 Y U 72 YOV 33 % @
UT1-2»ACHHEOILBES P REREEZRT, *
DB D i DI B & By 1 W B 2 E (PET) 12 & -
TEHlIL 722 2 A, —REBHHOEB DAL ST, [H)
BT Ot SN s [IAKOEES B L T,
Z OWARE & —RGEENE DFEE) - F O R & 9 %
EL HEERIZIEAS N T WA o 7 AHBEA, BRI
DERIZHRE S Z EDHS 2T o7z, TD &S bkiE
WG G DRt Ay, BIEED T BB & (EE T B A A
ZALDOHEMBERoTWVWBEEZOND,

4. »ua R7 Y 3R sk RKIR TR L Triig(s
b= | RO T)

Kaneda K, Kasahara H, Matsui M, Katoh T,
Mizukami H, Ozawa K, Watanabe D, Isa T (2011)
Selective optical control of synaptic transmission
in the subcortical visual pathway by activation of
viral vector-expressed halorhodopsin. PLoS ONE
6:¢18452. NBpwE N T Y0k, MM RS
5LEML—F—DIRAIZ L > THEA A v 2 /MlaW
ICHUD A A CIREMN 2 @S &2 Ry 7L U THRE
TERZLPHONTWER, ZhE THIlEDEIZE
WTHRRIGEN 2 IS5 Z 2 M s T W23, Bl
KIGERCHEBET 20 D DX S A ThD) o7z, Bx
7T BT 4 VAR R—% VT I 7 ADMRE
MR B R 7Y v RBX S, Lok
FREREDA T A AFERIZBWTHR—AIRNyF I 50T
PR R TV, ARSI B B Y F T AEN
R L OOV =V —HE|HE Lz Z A, ¥ F TR
BIRITBEZ G 25272, L EofRIE oo R
UMWY FTARIHCTHMHERTEZ L 2R TNW5,



6.2 HEKIEEHKEERELIBIT AR

LERF TR, & B & OREE FE I 3B 1 2 ]
PEBERE D ARG OMIAZ £ T — < Tt 2 T -
TWd, REEIFTEICBATO 2 HHH & I iige & #
L7,

1. 0T HEMEE%Z H Wz in vivo 1 A =Y V7 HRIC &
DI - BEEIZE 7D KN BRI EE 2L DB,

2. HHIVE PR (AR BR RE D T B K OBEEIC & 5 21k,
K1z, GABA B X027V > v BB [a] B D 2 -
RSB T A HIEE T e 2 OFE, T 5ICHIEN
Cl™ A 7 ViR 2B § 5 55

1. ZRXFHMEEHV in vivo £ A =Y U kI
X B3R - BREIT & 785 KINBE A LD BigE

InE T, mENERAMREE S ALY - — %
R U720 vl 2 AR IEA LT, SR
FABEAEDPRBIL TWSELEFREY T AITBEWT,
KINERH S 1 IV A — bILBL EDEEIRD KM E 2
Bizb2 M EE L1 I 70 Y T OMHIRED
A A=YV TR T AL, 27AMEDOR
W D728 DR UBIEEZAHEE Lz, 2o D
MiZEFHL T, AEEMERET VYT ATBNT,
KR S OB AT FERIT BT B KM B B ARNE A ]
B (S 1) O 5 @AM D 281 Vi -
HE (X—vA—nN—) BLUOEMT D A1 VfE
EEDFEIZOWT, FA—AS1 VORMEYEL A
A=V VT HEHAVCTHS I Uiz, KD S OEE A
Nz &0 @RI S EIEDY 1 EH (Developmental
phase) THEBIZMA N L, T D&, £y H UL LR i#E
PR3 % (Maintenance phase). S1 25 5 J& S (A
BHRZER D 21 > & — > — /3N — (% Developmental
phase TOAEHT 5, ANKRAIZ(LT BH1ITFIE
L2y F T ARERICREI N, @REEE A ) O
TEF BB AEFI NS Z EAHIAL 72 (Kim &
Nabekura. J Neurosci 2011), & 542, A8t
LT, S1 OHEAMITH 55 2/3 &S AR
BUZRT 26 (ALY L ERZHERE) 2220 THR
AU ZZE R, 0BT M. INERE K OME < Of]
Bz 2IEDOREIVITNEBEEBET LYY
ATIRITELTWS Z &, T 51T, HifPIREE (ACC)
DIEE) CREFIEBIZN T 2 KatE) ZiESE T, W
AR A BRI E TV Z AL (Eto et al. J
Neurosci 2011),

~
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—H. RRAHIS T 5 KN E B IZ B 1T 5 GABA
—a—nYOBEZOWT, 2 TS % W
T AERNBIS 21T\, EEHTIE GABA =a—uo vk
EHEAMEANDOBEHZ2T>TH Y. TOBEHEE I L
T, Mgt GABA IZGEMICEHL TW5a, ZThid,
GABA —a—uiZidZ e — b1 VD IAADFT
»H 5 NKCCL BFEBHLTWELN, <AHLDFTHS
KCC2 OFBN <, MENZ v —)L o1 A ViRENE
WZ LI T 5 GABA O WEHIZ L2 Z & W
B L 7z (Inada et al. PLoS ONE 2011),

iz, 30 2) 7k BV S T AEREE IOV
THRELLOME 2B U, MA T, in vitro f&EA
EZRAWT, 378727 7O%EFPHRMAZT S0
ERTANZALOFEHOE Y AET->TWVWD,
NHEZDVWTERBIERHXE U THEXLUTW FET
b5,

HFRFE (BT RIHNLRY EANIESRR) & LT,
RERIZB 1T B D R — > F — =22\ T, HE
U 7= it & [ AL S H L WA R E S b 2
&, BTz OBRIFMRIEFKEETH S Z LA in
vivo il BEMEIIC X 2 EEREH A A —Y v T2 HWT
R L 7= (Sawada et al. J Neurosci 2011),

-
—

2. PP OJE R K OREFICB T AL
HIREALIZ RO S HER Pk CH M LA ) —
THZIX, RBINE 2 S OBHAZ IV X I VERIEE
ML UTARD U, FOHINE 2 S ORI AN
GABA fFEitEE LTANT 5, ZORPKIZENT, i
EBYESB JCHHIMEA IS S 0T KLU ol
BITER R FERAD T HZ &2 AUz, Z OMEIEM
IZATTEED 5 DENFNDEEYE O i NI &
B, FERHNZ /LT RLF Y L BHEOESEIC
DWTHRETB-DIZ, /LT FLF) UEEREORE
a9 DSP4 244 1EM., 2 HEIZ28%E5%
1oz, TORER, FEMITE Z 2 HEME AT DR
B OBRENEEI N, 2. BT 2B OREEN
ma b S iz, BIAE. VT RLFY VIt s
i e > F T AREDOHEBIZOWT, BRERRLRRZ
ToTW53B,

7, MRIEEMED GABA 527 ) Y U ADA
AVFUITDAN=ALDEHD =D, WEL I OE
BERF AT GABA MY F T AR S 7Y v U R



BHEENE 720121, 60 mM BEEOEERED ) &Y
PBETH 7205, GABA AREZETHEINVEX IV
Wik B (GAD) ZFHET DI L2k o THER
TV VENEATEI S, GAD 2L 5 GABA
DEENY FTANEAND T ) 2> DELD IAA % [LE
LTWBZ PRI Nz, £72, GABA fEHiMEY F
TAD Y F T ABBMIZIZ GABA ZEAEZ T4 L
TV URBREEHFEELTWE I e Bbholz, 7z,
EEVEN GABA 225270 ¥ U ADELIZEELTH
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2570V ZBEROEIZDWT Qdot & W7z
ZEARDENEIZ DN T DIRE 2 BIA L 7=,

—Ji. GABA O/ ii—i#sy iz ik RN s L O
R R S HIE AT BB 2 KCC2-tetO ¥ 7 A& W T,
1)epilepsy IZfE S R FIZ BT 2 MEEICDWT,
South Wales X% (Australia) &.
2)Gn-Rh ###¢# d D 7 B 4812 & 5 LH D230 24k
U 2 HEBNEIENZ DN BEE R & L ESE % B
U7z,



6.3 B - A2 IMRFEEREN AR

MFFEE M Tk, EREEEHERRCEDIER - R
BAMIRS R IR R Y TR T T WD, REEIT
UTOEEIZDWTIFR ZHELE L 7=,

1. Non-RI IZ X 5#ilENA~® in vivo, in vitro
2-deoxyglucose it Y ;AA B E DB

FEARGHIZ B W TR N OFEEL D A AT i d EE R
KIED—D2TH O, 2L DMEENTIATAY F—
7" (RI) TJ )L U7z 2-deoxyglucose (2DG) % AT
Mz >CTnd, L2L, RI ZBHT 57012134
Bz fizk, SEPBETHD, Lo bIFECESLS L
T 2DG O D AA% in vivo TN T2 Z L IEKZE
WHTH 5, FE. BILE RITI VL TWaWd
HO 2DG 2 W TN~ ORI D JA A 2 JIE T %
FHikEFEFELZ, 5123y MUIZHERIIL T, ©%
L1 U AR EFEOC, WFex BB L 7z, AIFZEIE.
Analytical Biochemistry (Saito, K et al. 2011) (Z#g
W Nz,

2
X~

2. SF-1/Ad4BP BIEFT NS =2 B 58K
TEENRE (VMH) S#ERIZ DNA X F)L{L

SF-1/Ad4BP 3R, BB, TERMAIZHIBY 55
HAFTH B0, Mz WTH VMH IERFNCFET
5 eNHOoNTVWS, TNETIT, FAEETFDOA ¥
b VMH BRI T VA3 —DEES 5 2
EMPSPIZEINT WS, FH, vV A VMH Tl
ZDIUNYH—RIZEWT DNA A F UL AR
RTFLTWE Z WS emolz, T DERBRKR
IZ. DNA A FLAbAS, SE-1/Ad4BP 01 w7
FBHEIC B D 2 EELPATGEHO-DOTHE I L %
REd 5, (Hoivik EA, et al. 2011, Endocrinonology
152:2100-2112; University of Bergen, Norway; Cen-
ter for Molecular Neurobiology, Germany; JLM K%
& DILFEWZE)

3. PDK1-Foxol &Iz k% AgRP —2—u LD
fili & ROV X — AR
AgRP AR THICEVWTER, =2 LF—R#Ho
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FHICEb A EE R —B Y TH S, 1 VA VL,
PR T AgRP —a—ua VI/EMZ RIEL, Hi, A
WERGTEZ PO NTWS, FHE, 1V RAY YV
DR 7 F V45T 5 PDKIL & Foxol 5, AgRP
Za—0VOBEEFREE, MREE L. 2Ok
REE, VX —EHEEICEDS Z L 2HSH
IZU7z, (Cao Y, et al. 2011, PLoS ONE 6:¢18324;
BEE K5 e DILFERFYE)

4. B-cell D5 LN RIF T L7 F > OhiIER

A% G OIHALEY T IZAECRIEIZ 5 0 T REBRED
BT U, BYER I U TR 7 3 Z L 93515
nTwd, TOFRKD—D& LT, IIMILESE RV
EVTHBVTFUDEEAMETR L, ZOREE, T-cell
DAL - BIEAME T T 5 Z e AREINT WS, S, L
TFUDB, BR T FTEE-EIBEERLVE Y ZN
LT B Y koMb, Bz #EiL T\wad Z &A%
LMotz BUERIREBTIRImT L 7T VIBENMETR
T5720, BIBRERLVEVDAEFRL, ZOFE, B Y
VRERD b, HEHEAHE XD, (Tanaka M, et al.
2011, J Neurosci 31:8373-8380; H i ERI kRl K7 &
DIL[FFZE)

5. AMPKa %72=v [ k0" AMPK kinase
CaMKK_ OREEARNT

AMPK (& 2 BB RIFDRAIFE X — 7y h & LTHIS
NTHY, ZTOMEREEZI ST 5 2 LRGN
Fl, BEAORERIZEETH 5, 5FH. AMPK Ofilugt
Y721=y b ThHdb aP¥ 7=y & AMPK O L
¥ 7 —+ CaMKKp(calcium/calmodulin - dependent
protein kinase kinase) O A& E I S 22T B Z
CATHI U7z, R 2 BEAIBHE R & o 2Lt i & i AT 4 5
Z&izkh, INSHEAOEERNZHS 2T S
Z DKz, (Handa N, et al. 2011, Acta Crystal-
logr D Biol Crystallogr 67:480-487; Kukimoto-Niino
M, et al. 2011, J Biol Chem 286:22570-22579; ¥ {k
WA & DI E )



7 1718 - REDFEAEY S —
7.1 BLFREBYEHRE

BETREHYHERETIE, 7y MIBT 5EET

WEBMOEF IR L D DBEETHEY T A2
-SRI B HELE L TH 0. FRIELZE TR EFHY
EBLZBE D 2 W72 & TIZEAM O REET > TV 5,
T ZTIE 2011 FICRR UL 6 D > b, NIEELE
THEEZH UL/ v o2 T U NI v b EERT B HEM
2T 27-DICH DA, iPS MgOB T
L) 1 MDMEZE BN 5,
Hamanaka S, Yamaguchi T, Kobayashi T, Kato-
Itoh M, Yamazaki S, Sato H, Umino A, Wakiyama
Y, Arai M, Sanbo M, Hirabayashi M & Nakauchi
M. (2011) Generation of germline-competent rat in-
duced pluripotent stem cells. PLoS ONE 6:e22008.

DEEE Y 7 F VAZER O EHR 2 RINL 72 5 1%
BEHWDZEIZED, Iy MizBWTH ES Mg
Pk (Cell 135; 2008) X iPS Mtk (Cell Stem Cell 4;
2009) BEINITED LS ITho7z, L LA S, &)
IWIRE SN T v b iPS MIfERIE R EIREED £ F#E
RHTETWHH00, BIRINIIFSTERVHD
otz R TIE. EIRIANDEFLGIFRER T v
I iPS MiINERE % fa A MkHE I 20 SBINZ 95 Z & IT R

7.2 TERIAEBINE

ITERRARTE T, EEBEETFREY Y AIZH L
THANITEI T A DNy 7 1) — %475 2 & THiMER
FRITEIZ RT YV AERFREL, DT AN % T
T5I LIk o TRIZT LATH) - KR EOBR, X
SITIIMEMEE DO PHERREHSNITT LI L2 H
HLTW2, BEFHEY Y ZDITHIL XL TORE
AT 22 22k b, BET27H - KiEERD
MR, &5 ICIRRMEROREBRRZRZH S 2L T
W ZrEREREEE LTS,

2011 4E I E T3 LW RSF X ~ OB iz % 21
U7z, BEMESER O 2 » AT BRI FENE LR T,
ZOMIZZITANTHNT 2 FERE 5723 7 ARMIT
DN TR R 4 KPR S E RV AR ST Y AT A
ERF M B W T2 ERLTW5, 2 7 A
MO Wi %% T 10 H & 0 (LRI B W TR %
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YLz, £F. 3 D2OMMMLEF (Octd, Klf4, Sox2)
BEOP Ubc 7uE—&—TTEGFP 22 5% T 5%
£IOEFHLULEZDNA VAN b2 LY FIUAIA
BRI Z—Z L THFEFRIEANE AL 2, 71 VA&
P05 7T HHIZFGEF L2 7&X—+1 e ¥ & —, MEK
Wb e X — GSK3 A YR — BLUOT v
b LIF % &3¢ N2B27 5tz FivwT, MMC LHE <
A R L 2, 3 HERICHBIL 72 EGFP
Ban=——%2Y¥vy 27y 7L, 0.05% bV 7
Ik o THREMRTE2Z2I2&-T, #7751 0D
TNVANHY) T H AT 7 X—EEGEMlatkz #BETE k2,
Zh oo iPS Milakk D% s begix. I - HLE (NIR
), B RE - N (PR, MR - L (SR
B 2B0T 7 b —~YORHRBEICL DR L, 5
12, #ER 7~20 fRE D iPS HERE 10 {8 % M4 Bl SE
HEALZEZA, 2771V 505 EGFP BEDOF A5
Sy NREONTEE, Z05b4 514 VIZHKT 3
X A FEREHRBE ML, WTho T 1 >0 iPS
MR BRI ANTFETELZ L 2HHALEZ, T
I 7% N 72 AR R A 25 0 B AR A IR ZE Y. R —
VORI &K o TRIBILT B L HIfFE N5,

U, ITEIRRRAT = TIRIAREE 8 RfED ¥ w7 2T L
THRRIATEI T A PNy 7Y —IZ K BN &2 T o720
A, 12 RO BRFHEY Y A5 5 W RS-
YA DWTEEBMOITET A MK B &2 1T -
TW5, 2011 fFZiE~ 7 ADTEEMER S L LT 8 #i
ERERLTVD,

— IR AT BN 2 W R ORISR & LT, 47
BT O FIEIFAEEII Lo TRELELRE I NS
WZeAbITo5Nnb, ITERRRETETIE, Eiko T
O kIl UTHRT S I LT, THRT O
AL - EHEALZHEE L T WD, AREREIZE B O 17 B iR
freldanc, fEEE - SGEIEZ Pl 5 T SRk
Bo7Ta IV ELTOMRLE LTHR LU,

Hirotaka Shoji, Hideo Hagihara, Keizo Takao,
Satoko Hattori, Tsuyoshi Miyakawa “T-maze forced



alternation and left-right discrimination tasks for
assessing working and reference memory in mice.”
Journal of Visualized Experiments (in press)
PR D — 78 T FRIEREETIE 1 BAATEICAD T
DAEEATAR— MIBIIBHIELE Z LB ET
Holze SEFEEKZLUL T FRIRETITI V2 — i

7.3 RELEERIE

R A BT 2 1k, 2010 FRICFR U7z, ML, &
121 BN B ORk 4 7 BR AR BRAZ R ILIC B 1) B 5
EREN OAGH, MERTEBIZ . in vivo [ZB W T L.
EHEET, RV BOBEEHONIZTE I L%
H e §2, AETITEETREIIERED 20T
B RHEDPMER., AT 58 EFREHY 2 VT
TOHHZFHT 5,

1) E#REdLE LB N TOR—
)72 ¥ QMR B) O FHHI
2) HHEHATE FIZ BT 20 ARE AL T O MR REY)
B D5 il

a—a Vi
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Iz Lo TLRITARE T THEIIT T AVHEFEMIZA
RZ— MIEIZRS LS TSN TS, kD 7
b IOVZ AR, FEERE D7 % KIGIZEN T 2150, <
TAZADNTLUED ZLDREBELHRTE, &V

=
fili i CIEMEZR AT BN AT %2 ENHIRD K5Iz
TW5,

s -

7252

3) 75V RUOANEZOE VHRONEM Y 7 F L
% R U 7= I SRS G B & I KU 2 Mt 3R % O 72 (1]
BIRHDA A=Y

4) HHTEI N IZB I 2EA, T xLVF—HEDGHI
5) HHATEI FIZH T B4R, MRIAE. MO FHH
6) HETEITICH T 2 Mile

F2 %, AREE & 0 LFEFSEZ B L 7z,
W7E T= A - F v b ONRGHEHBEREMT
fE. BHEORFAMEEFEML TWE, Fiz,
WTH 4D ILFEMEVHEA TN S,

At [
LT, B
ATAIZ &



8 MMHEBERTRl - XIRt Vv —
8.1 RARITE

Ay =
7R&18

T ReAE AT 2= 1k, AR BT %8 5 1 - B
Fis C MR BEAE N ST NS,

8 = I 7 T BB E T, NHERAISHEBUZ A E N T
I — 0D = 27 A W) 95 o JE 7 1 B H-1250M (H
M) AL T BEWVERIOIARBIR S X =00
BT 21T > T\, AEEZ, LB E2REXT 5L
FEFHEBRESRO —D>TH O, ThEFJHL 5
BxRENADPSIESFREUEML TWD, k23 4FE
BAED S D 4582 BT EE 19 EIFER T N
N7z, ZOELEDIF, BIRTHEL 7ZE WY
Fr XS r I U 7 B R D SRR T 5 B
BIEN ST 2 S MREHIIE & 2T H 5, B
Tk, RMEE S LED2RSFryry IV ry o v a
VDAL ZONAREER, MEA ML AIZLS I
Y RV 7 OREE R ENHR SNz, YT
(. M RN 78 S SHUNE & & HII I E TR 2
LRI E T 5 MAP OREGER EVFAN SNz, JHE
Mk, Vo) AVICETEIHAK B L T OH
ARESREERICHR S vz, MIETIE, lE—2
EORT AMEIC LB L0 — 2 HREEREY . ME D
AR T DR ORISR AR SNz, T 5K
P SIE, AT 54 ARV & —%ffi5 72

L e
Be'B

8.2 AR ImMANTE

ok 38 ) o) 1 X0 Y TR R R X0 3 7 & D R e AR A
ZRIHT 2 BT, MREEO TV O KMEE 7 « — L
RN % 2 2R N TR LT W5, 0&DD
T 7u—F & LT, AiHHEY — X FIEEIIZ D W T OfE
Miz4io7-, & b OREEERLTHEI NS ¥ — XK
i Frontal midline theta (Fm > — &) i & IFE4, [7E
REH ] B L THBLIT 208, T OFRAEME L
AHNZ AL EDEBZP LRI E D Do T
B0, b P CRENREREITS ZCIRETH D
B, UHRBETIEYVIZE TS Fm ¥ — X FEDE TV
DIE &R ATz, ZTORER, HoR_—RIT & 5 HHH
AT VIVORTHEHE (9 5) LarRkE (32 8) <
D 5 N DRI 7R Y — RETEENE. T DA A,
Z2f A, HMBUROBELUMEA S, B D Fm ¥ — &
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HHRSEEARLD S DIRBBR ITb Nz, THIZLD,
U7 NI F VT DM DNA SEERES, €7
AE OB OGN SN, RIFFEETIE,
IhoDFAMHAERE XETD L LIz, xR
% AT % 7 DN EHEE DR FE P BB B D 5 DAL
HHEBERIEDOMESLIT> T\, RHCAFEE X, Ak
fERI DA ZEMNFICE > THEERSENTSZ 21
£oT. NEZ T T4 =T —RPNEOHHEAER - 7=,
RN T ik, BRI AT 05 EIFE bL—
=V OEMIZE Y, MHERT - 2PWEDOHL 5T,
SRITCHEETETITRAB L DI L7,

F - ARWSEE T, SR N 2 T AIAE
FEARIRE F B O L FEE BT > THE D, MR E
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EH1ToTWV5,

— R B AE T, HRE TN E
LTS R O e BREEE LTV, 0D
MG ERECBIZ2 AN/ 2V —D1DTH
Y. substance-P neuron (FIF#H#E) DA 7% 53 non
-substance-P neuron & % ¥ 7 ARG & A L T
W3, BIfE. non-substance-P neuron O MR {REYE
PRI, FEBIHTHEI T TH B,

BUZHFE E B X THFERN & &2 R U7~ (Tsujimoto
et al. 2006), LU Z OERBZELSTHEHE D Hh
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ZIE. PEHBEEICON S R, EE O, REHIE.
RO Y, fax RERAMNTRAEEN TS,
FEEROKER., ZNSDLFLRZRFRKIC & 5 HEEAR
DEEE 9 B & 32 B Y — X IO HRIE D B A G
LTWAZEZ2HERL, ETADREZYTEHERE—-ELT
W3 Z & %FFHETE 72 (Tsujimoto et al. 2010), A
FZOPNVDOETFIVEHNT, ¥— R EBERTD
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PR E SRR LR e & 2SR i X v, GOk
RS S BIEE. WGEE, fFE & TO—HD TRT
ZBE DI oTWD, BIE, WIRSFHEICIZFEEE
BTHEMEEN 26, EEMNBETEBES 1 AH 5, 1L
FRBIITEEIE ML 8 & (EZXFTEDDH D
N2H) BPEMLTHL, HIEEMICGEUTRHATE
5 L5127 TWDE, Alfdkid, HWHFZEHT OB E
fRFT DO LT < OWfgEE ICRH I, Mt E%
I UH LT 2ELMOMITEEEZE T TV,
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— et 2% R O R 3L A A 9202 35 W TALAE 22 5 1 BEI
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R DBFE 2 17 \WRFEF 2 HIEE LU 7z (Ultramicroscopy ).
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KIgIEEE S % (Biomaterials), Bz AL EY R—
LEEGR, UMM, 58RI (J. Stret. Biol) &%
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2009 :~2010 FI Rl ERI LA & U THITEBIRPICERE U 72 250 < A (BILKRZARIESE =5 00) OffX e, W
FHITEMRENAOHR D [ ERIZHEET 25 TRPV4 & ATP it 25 7ZE W0,
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Ohkita M, Saito S, Imagawa T, Takahashi K, Tominaga M, Ohta T (2012) Molecular cloning and functiona charac-
terization of Xenopus tropicalis frog transient receptor potential vanilloid 1 reveals its functional evolution for heat,
acid and capsaicin sensitivities in terrestrial vertebrates. J Biol Chem 287 (4):2388-97. (2011 4E(Z online publish)
BHURFREMBHFEE L OHLFAFE T, MRS ERER TR 20— =2 F Uiz )V TRPV1 #{E T O f@HrkE R
DOHETT, KEMFEEDOKRILL A & HINTAEBERM O &R E B O LEFHEE DM X TT, NEIFEMENHOFE T
TRP F ¥ 2 VO a7 n—=> 7 L R 22 7Z30,

2 HBREE

BARZMEME O I b [RHERBROBEIIFZ] HEEGRZICBITELSE LR
El BRAYVERY I A

H B: 2012424 15H (k).

B O M3y T7 7y Ly ARy R —INRER

EEA TIORGOS SaE— (CEEPEET - AR B R R ZRRE AT 720
MBSBEAE MBI RICB I 2o T PE] AL (RBZERIZEAT - MR BERESR TAZE M)

B1H THEREARIAC B 555 ¥ LYuE

[ty huRsY 2y MRERL CEFESTIRAT - MR T IF R

TR TS AMPK 1P 21 & AWREIRTINC B 2 AR ) JORIsEE. A LR CERSERIZN - L0 - N5
WRISE BT AR

[RBEER 2 B S ¥ | I CERRSERFRT - 44ks 27 AR

MR 2 > /S 2 BRSO 5 & L SEED S REME ) Wik — 8, SRR CEEEHIRT - 4 7 IR )

MR 1 BT DR & ¥ B AEEB OREIIC 29 2 RS YA OBISE ) S (D TRIERIRT - A0k FHHZ )
(BFE—R—OBEL L HOL AV THEIETS  —HES FO T CHRAET 2 HEMOBIEET — | Jiiy (FEBAY: -
LT

THIFGE I D D 5 2] (RS (FUCETIRAT - RIF IR %)

B2 TR RO REE T

frtuxryay) @aE— (CEBRZEMSLA - ERIEFEEREFERMETTTIRM)

TR A A = 7 FEE AW BRI ORI RiREES  (CEBRZAFSEAT - RO E B T 5E R

(YA IWVARY R— BB & 2~ 0 7 VOV EGER 2 B 2 Mt [ 84 o0 IR 7208 L KT IEYR. OHEE (%
WA - ARAATE FEEMEHRT)

Neuroligin/Neurexin @ ¥ 7 2251} 2 %E & BERE & ORI D\WT) HE  (HEPIHERT - BRI ZZE)
[ FH AR T 2 F SR 12 & D IREALZH ) KUK (e N1 AT A T A& — - F  JERREBIER)

[ ZFIRINREEIZ BT 2 LA — 25EE) (INM) Offtr] Byl CGEREEYZEEaT - R EEpsis)

Mz NAES 2 MRE AR | BARNE (BRI RE - [RAHSER) - IAEEZE D)

3 BERHRMREICLZBEELRER
3.1 AEBPHRAICREHE L ABEAFRE & OHAEFHRE

(43 TR A= BRAFF ZEHBET)

WFET — <« Bl P AR RS i 0D figt i)

SRS - PEREER R ABIRIE R

AEAFZEEE LT, FH2 0FIHPSFER2 1 4 HE THEINZRBHREE L ORFAMETH S, VAT 70T
T—YHERO—FETHEVALF v F ORBPHBHEAD LW —A—THE I 2 RAH LT,

Ma J, Tanaka KF, Shimizu T, Bernard CC, Kakita A, Takahashi H, Pfeiffer SE, Ikenaka K (2011) Microglial cystatin
F expression is a sensitive indicator for ongoing demyelination with concurrent remyelination. J Neurosci Res 89:639-
649
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HLEHFZEE - HEEERYEE Dr. Woong Sun

BK21 Iz & 2 HERKDO—E L LT, H—EFHD¥4E Woon Ryoung Kim X A A 2006 FEREIC 3 HEFEERAAL. ¥ 7 AIRIK
2B BMREHENRED LS ITTONL DN Uz, ZORRPERLL I P EL E o7,

Kim WR, Chun SK, Kim TW, Kim H, Ono K, Takebayashi H, Ikenaka K, Oppenheim R, Sun W (2011) Evidence
for the spontaneous production but massive programmed cell death of new neurons in the subcallosal zone of the

postnatal mouse brain. Eur J Neurosci 33:599-611

(BeremBInT S Erm)

WET—< BRI =T AV Fr 2D ATP 12 & 54—~ 27 ) VITEIZ B35 Ca®t 7 R AL v okl
HFEMFEH - Sergei V. Fedorovich {1, BT H 7 I —EWWBAFERT, XINV—

T A hadA TR EEEERRICEEL S T OROAREIE £ 5 ARURZMESERE T =4~ F v 2V (VSOR)
DIEMED, ZORITHIE NS ATP 2L 2 P2Y L2 7Z—%2Nd 54— b2 ) ERICE o TIEINEA, ZDAH=X
LT Ca’T F /) KA VD EETEZ e 2H ST U,

Akita T, Fedorovich SV, Okada Y (2011) Ca** nanodomain-mediated component of swelling-induced volume-sensitive
outwardly rectifying anion current triggered by autocrine action of ATP in mouse astrocytes. Cell Physiol Biochem
28:1181-1190

5T — < HRRY > SBROGAFIE AR AN OBREZMNE T =4 v F ¥ 2V OB 5

HFWIZ4 : Ravshan Z. Sabirov ##3%, Ranokhon S. Kurbannazarova f#1:, Dr. Svetlana Bessonova f#il, 7 X% 2 X
YRIET AT I— XY ad v MEREEYYIEENET, Y ARF AR Y

Jfr ) > NERIZB W THIIAREEIZ XL > THEEAAINE T =AU F ¥ 22X, VSOR X F VT =4V F v 2 I)VD 2 FEEN
HBZEERESMIUE, £z, ) U HROMBEREOATHALEIX, INETK-Clm 2 b5V AR—-ROEEITE>TH
BHEINDELEZOSNTEN, SEKIRY VR TIEEEL LT VSOR DEIZIc k52 L 2S5 AT L7,

Kurbannazarova RS, Bessonova SV, Okada Y, Sabirov RZ (2011) Swelling-activated anion channels are essential for

volume regulation of mouse thymocytes. Int J Mol Sci 12:9125-9137

T —< : CFTR 7 =4 v F ¥ X VKT O ATP $&kiztay 74 — A =2 a V21

L[ F5%4E : Ravshan Z. Sabirov &%, D ARNFZAX VRIET T I— X ¥ ay v MMPEEYYBZRERT. U AXFE R
£ v ; Oleg V. Krasilnikov 8%, ~VF > 7 a3@fiRYE 77901

FFEMENEEZBEA LT CFTR 7 =4 ¥ F ¥ XK T ORERIT 2170, 2R WHEAMA L (CE£ 1.19 nm) & kn
SMATA T CE£Z0.70 nm) 222 WO IENMEEZRT I L ZHS MUz, BT, ATP OFRKMBIRESIZ X - TIHMILA D
2 CEE0.90 nm 12X T) AR B L 2HISHIC

Krasilnikov OV, Sabirov RZ, Okada Y (2011) ATP hydrolysis-dependent asymmetry of the conformation of CFTR
channel pore. J Physiol Sci 61:267-278

(BT REf A BAF SRR 1T )

W5es —< : W5 GABA /Bt > > 720 NMDA &KL 20 NO ¥ 271 v 27z s i 544

H W52 : Eszter Szabadits 1§+, Gabor Nyiri {+ (Hungarian Academy of Science, Institute of Experimental
Medicine, Hungary)

Mt R AR 2 DY R — MK D 3 7 ABIRE BT TR EERZ 1T 5 72, MWEHAMILO GABA /8>
FTRAZITNE I VIBZEAERTH S NMDA ZEEBPHBEL TH O, #TENO Y7+ v rofme 7> T GABA fEE)E
EWEHILTWD Z L RIRIEL -

Szabadits E, Cserép C, Szényi A, Fukazawa Y, Shigemoto R, Watanabe M, Itohara S, Freund TF, Nyiri G (2011)
NMDA receptors in hippocampal GABAergic synapses and their role in nitric oxide signaling, J Neurosci 31:5893-5904

52T — = : WG SK2 F ¥ x VO FEBL L #he D Fii

HFMZEH - Rafael Lujan &+ (Universidad de Castilla-La Mancha, Spain)

Lujan ffHIIANEAMERE (FES) & UGERE 2 FAMHCHREL, ZNETH 2 OMOEFAMEHRLEHBZRLTWVWS, 5
[F] VB BRI o0 BLEE 1 % FAR S 2 7 ) 0 A F v 2V SK2 O THMEBENEE L BREDEBRZIZ DV THE Lz,
Ballesteros-Merino C, Lin M, Wu WW, Ferrandiz-Huertas C, Cabafiero MJ, Watanabe M, Fukazawa Y, Shigemoto R,
Maylie J, Adelman JP, Lujan R (2011) Developmental profile of SK2 channel expression and function in CA1 neurons.

Hippocampus (in press)
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T —~ : FIROTBESHIEII B I 2 BN E= 2 — 1 >V ROMEHRE

HFEWIZEE : Bror Alstermark #d% (A7 = —F v - 7 A4 K%), Lars-Gunnar Pettersson il (AU z—5F> - 4 =5 R
Y KF)

ERBEIZBVT, HEEHHME, S FHROMII— 2 -0 IZE S, BEA = 2 — 0 Y RE2NT D MR AV E HURRER) o fi 4
bR Z e ER LT,

Alstermark B, Pettersson L-G, Nishimura Y, Yoshino-Saito K, Tsuboi F, Takahashi M, Isa T (2011) Motor command
for precision grip in the Macaque Monkey can be mediated by spinal interneurons. J Neurophysiol 106:122-126

(B A B ST R )

HoET — < - BERGHRE D TRPV1 B 5 Okt

7 - Ristoiu L, Flonta &% OV—<=7, TH LA MKE)

BME, ®2L 32— A% T TRPVL 7' PKCe I & o TV Vb, TRPV1 ORI 5 Z Lo 7m0, (&
RAFFENERN T 1o DB 2 e DD D o7z, FERIEIEMBIEDAZHITE 2D LEZ SN,

Ristoiu V, Shibasaki K, Uchida K, Zhou Y, Thi Ton B-H, Flonta M-L, Tominaga M (2011) Hypoxia-induced sensi-
tization of transient receptor potential vanilloid 1 involves activation of hypoxia-inducible factor-lac and PKC. Pain
152:936-945. (cover art)

e —~ : TRPA1 OEMEALHERE O

JL[E 524 : Brethlin f§4:, Peyrot des Gachons fi4:, Beauchamp &+ (& X VAFZEA. 7 A Y 7)

AV —=TAANVDERERAVAI Y R— IV HEREBREED A 7707 = V5 TRPAL R & UCHEET 2 Z L 25 »ITL
76

Peyrot des Gachons C, Uchida K, Bryant B, Shima A, Sperry J, Dankulich-Nagrudny L, Tominaga M, Smith IIT A,
Beauchamp G, Breslin P (2011) Unusual pungency from extra-virgin olive oil is due to restricted spatial expression

of oleocanthal’s receptor. J Neurosci 31:999-1009. (cover art)

3.2 ZOMOEMBERMIICK B FERHMI (in press #51)

(FerBIBITZEER )

MET—~< : BREEEEALT F4 > F ¥ 2 )V HICC O FFEE L Z DiEMAL A = X L Ofiftd

HFEWIZEE : Frank Wehner ##%, J. Christmann fif:, R. Marx i, ¥~ v 27X - 75V 7 5 FEMEMSEHR, N1V ;&
AR L, RREHIR, FHRF BRI 225

% < OEFWMIIEERE LS T TERBPH/NL 721812, JTORBANLEET 2 HEIEABEINE WS A A=A L& K> T
%, HICC i3 Z OBz B %7 Nat A2 B 25T ERIKD 1 DTH B Z bbb o TWED, TONFHEEREMAA =X
LEFHTH 572, SE. ZOHNTEMIE TRPM2 TH Y, ZDOWEEAA =X 212 TRPM2 & CD38 (412 Y v~ ADP
ViR—Ak NuJ—¥) O TFHHEEEAPES T2 Z 2SN U,

Numata T, Sato K, Christmann J, Marx R, Mori Y, Okada Y, Wehner F (2012) The AC splice-variant of TRPM2 is
the hypertonicity-induced cation channel (HICC) in HeLa cells, and the ecto-enzyme CD38 mediates its activation.
J Physiol (London) (in press) (doi: 10.1113/jphysiol.2011.220947)

(RTEE B EA SR

WEET —~ « B D IZ0 2 bR &35 28 % Fh 7 SRR ik

HFEIWE : H. Teismann [+, Christo Pantev 8%, I 2V AZX =K%, RV ; MABERTHELRR. EHEMEAEE
T ET R

HIE 0 3R RN AHRE T, BEEDZ WL hhb 53, ZTORBERIRSNTWD, SEOERT, £EFOHKE LD
REITH U 72 R BREETRE, 1 HH0 6 Kl 515 HMEES 2 & T HIREBED 8kHz A FOEFHDOLE, FERNLE
O DIRFEARE L, HIGO B LU RGBS E 2T 22 Loz, TOFRIE. FrUWEHIE D OREIEDBFITHEAL
DHLDEEAD,

Teismann H, Okamoto H, Pantev C (2011) Short and intense tailor-madenotched music training against tinnitus: The
tinnitus frequency matters. PLoS ONE 6(9):€24685

MIeT —~ R ER TV — v — O G) 722 A3 BRIz 5 2 B
HFESEE : Christo Pantev ##%. H. Teismann i+, I 2V AX—KZ, K1Y ; MAFBER ML, MRABENEER., 4+
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HLAA TS T S B R B A S

BIE, HEERET L — v — 32 DAL ITHAINTWS, EHERET LV —Y—2KEE - RBMEA T2 22T BRERER
EHETH->TH, b MNERBICS 2 ENMREENMET T I LZ2PESMII ULz, R T TENOEREZLEL T 2EHED
BREBRETEIHS MRS BVERORETH D720, e, BRIZHVHERANDERPRETH D LER D,

Okamoto H, Teismann H, Kakigi R, Pantev C (2011) Broadened population-level frequency tuning in human auditory
cortex of portable music player users. PLoS ONE 6(3):e17022

T —~  BERIC B T DREHA OMREA 7 = X LB 2015

H[FIWFZEH : Shinsuke Shimojo ##%, California Institute of Technology, USA

H WMk RIS 21213, ZOMERP RO BN - EHEIERR CTEL OREERAET 20 EN D 5, T OREHE DL
HIZEWT, ERIETAROYMRICERZMATE I EHBETH DL VI P ERTH > 72, RBIFETIEZD & S 2RERKEN
AHZZALENFHINT, FEREELRVE S —DOREMEA N =X LDH 2 I L 2WHS N LT,

Noguchi Y, Shimojo S, Kakigi R, Hoshiyama M (2011) An integration of color and motion information in visual scene
analyses. Psychological Science 22(2):153-158

(/T BE AR AT I S5 50 P )

MET—~ : BV U LF ¥ 3V SK2 DFTE & HhE

LR : John Adelman tdit: (Vollum Institute, USA)

RO BB 2 M T2 H ) T AF v 2V SK2IZIE N RIORFT 220074V 74— LhH25H, ZD3BEW
N Kl &2 £ D SK2-long 73> F TR ERMIZHELL TH 0, RIFAMMBILPHELZHHG L WD I B0 o7z,

Bond CT, Lujan R, Allen D, Lin MT., Wang K, Ballesteros-Merino C, Watanabe M, Shigemoto R, Stackman R,
Maylie J, Adelman JP (2011) The SK2-long isoform directs synaptic localization and function of SK2 channels, Nat
Neurosci 14:744-749

W7e T —<  NMERMIIIZ 81 5 2 F T A A TS & mH

HLFEHF5E#E : David DiGregorio it (Pasteur Institute, France)

AN T D BRI OBRIRZERR I B W T, ZEIN R T — T OVRREDS B ICIERIE Y F TAANREDRN L 2> TE 0, M
Wi 7 2 BBk O MR A S OREBMRFEN 2 Al 2 FoTnd Z e 2 FH U7z,

Abrahamsson T, Cathala L, Matsui L, Shigemoto R, DiGregorio DA (2011) Thin dendrites of cerebellar interneurons

confer sublinear synaptic integration and a gradient of short-term plasticity. Neuron (in press)

(Rt 0% [ S G AT 2228 Y )

WHFET — <« RIGEEHIHPEARG M RE O in vivo kT

IL[FEHZEE - Jerry L Chen f§it:, Elly Nedivi ##% (Massachusetts Institute of Technology)

KE MIT & OEFMEIZE D, 7 AT E ORBRER T EMEIZ B T 2 MHEAR OBENZ L 2 BT U7z, <7 AHR
¥z 2 X7 L — P - T in vivo BIEE L7 & 2 A, BIREERR O #HN T HMER I O BRRZEE D R DGR Z 0 |
T & [ RE V55 O S AR MR _E D IR R B T 2 Z L 2 /DI 7=,

Jerry L Chen, Walter C Lin, Jae Won Cha, Peter T So, Yoshiyuki Kubota, Elly Nedivi (2011) Structural basis for
the role of inhibition in facilitating adult brain plasticity Nature Neuroscience 14:587-594

(PR B PRI S R T

e T —= « B r— RGN B 2wk a] %

HEMYEH - William Hall ##%. Psyche Lee fi1:, Fenxia Mizuno i+ CKE. 72— K%)

Y — RZRATHICRBEA D ER I NS T3y 7 — Nl (2B 2 MRl 2 00 & 22 U7z,

Phongphanphanee P, Mizuno F, Lee PH, Yanagawa Y, Isa T, Hall WC (2011) A circuit model for saccadic suppression
in the superior colliculus. J Neurosci 31:1949-1954

(ZEARIEHE SRR SRR I S0 )

WET—< : 77K A FFEERIZE D GABA ZAEKRE Ol

H[FIF5E4 : Morgens Nielsen fit: (University of Copenhagen, Denmark). Thomas Grutter #4% (Universite de Stras-
bourg, France)

7 IR/ 4 NFEEIRTH 5 trans-6,4-dimethoxyretrochalcone (Re-OMe) DEA2 ¥ 71 =v MEKD GABA ZAMKAE
FHZEMGT U7z, al-46272s ¥ 0438 ZHREKISEIIRET 25 alB82 B LU 0483 ZARMIGEDHHITR Shigh -7z, F7z,
Re-Ome 33 F T RAERP NV Y VT ERLIFEZIE GABA ZEBIREIE OREMFEA%Z R L. GABAA ZAKBEZEED

169



BRE RV BE RS RE N,

Jiang R, Miyamoto A, Martz A, Specht A, Ishibashi H, Kueny-Stotz M, Chassaing S, Brouillard R, de Carvalho LP,
Goeldner M, Nabekura J, Nielsen M, Grutter T (2011) Retrochalcone derivatives are positive allosteric modulators
at synaptic and extrasynaptic GABA(A) receptors in vitro. Br J Pharmacol 162:1326-1339

(EEBE - NI Ub R TERERERSTERT)

H7e T — < : DNA X FIUKIZ & 25T SF-1/Ad4BP ORI i 56 858 i

HFEAFZEH : Marit Bakke fi1: (University of Bergen, Bergen, Norway). Urich Boehm f&+: (Center for Molecular
Neurobiology, Hamburg, Germany), #i&&— &Iz (Sl k)

HRE KT SF-1/Ad4BP 1S GR T AR R R B, MARA SI2B W OGEIRINICRET 5, 2 oM RBFEEIIZ, =
NV Y—HEIED DNA A F UG T2 Z e 2P o NIT LT,

Hoivik EA, Bjanesoy TE, Mai O, Okamoto S, Minokoshi Y, Shima Y, Morohashi K, Boehm U, Bakke M (2011) DNA
methylation of intronic enhancers directs tissue-specific expression of steroidogenic factor 1/adrenal 4 binding protein
(SF-1/Ad4BP). Endocrinology 152:2100-2112

(R RIS

H5eT — < : PAHARE TBMERIC L 27 « WV AD 3 RoThEiEaT

H[E#5E%E : Wah Chiu, Baylor College of Medicine, Houston, USA

Y 4 )V ANIARKEE T O R N v THYEE O Wah Chiu 1 & OBER O LFMFFROBEHE R EE L LTI omXAH 5, 10 4F
KOFHFTH 2T~V RAY 4 )VAD DNA AL OB & HEEICE U, REN RS & A28 T 3R O SRR ERE D T
22 e TE, HMEE . Virology IZ#F L. 2011 4 1 HEORME M -7z, FERIEOBBETIZIY M I A MHFHEBECTEN
HERP o7, ZOMSETAMAEEDOR R HEIIRST I ENTE -,

Rochat R H, Liu X, Murata K, Nagayama K, Rixon F, Chiu W “Seeing the Genome Packaging Apparatus in Herpes
Simplex Virus Type I (HSV-1) B-capsids”. J Virology 85(2011):1871-1874

3.3 HEMCHRIE 2T o=HEARRESE

1, WE - w5
Younes Hassan Ahmed Mohammed Ahmed (FEREMEHTAFZEIM. KenlRAMmostE)
Penphimon Phongphanphanee (FTBI%0)
Kim Sun Kwang &+ GG#EE. K{EBIZ0
2, AEAMERE (FES). SMEASEEE (Rl
SMNE SRS (B E5)
Olivier Darbin (University of South Alabama, USA)
Ravshan Sabirov (Institute of Physiology and Biophysics, Academy of Sciences of Uzbekistan, Uzbekistan)

i
i

Petr Merzlyak (Institute of Physiology and Biophysics, Academy of Sciences of Uzbekistan, Uzbekistan)
Thongchai Sooksawate (X [EHF 2 F 1> IV KFUEHIR)
Peter Redgrave — (3EEY = 7 1 —)U N RKFEIR)
Andrew Moorhouse (New South Wales X%, Senior Lecturer)
SME SRR (B0 4))
Rafiqul Islam (Islamic University, Bangladesh)

3, AEHBFCHFETEE & 1T o 7 ANEAAFEE (3 » HMLE)
Wen Wang (HAZAGHRMSANE AR HITFZEE, FE)
Gupta Rupali (5/6-8/19. HHE#HIZEE)

4, S CIISIRE & 1T o AE AR FEE (MK EEZED)
Dwi Wahyu Indriani (RRFA4:)
Wajeeha Aziz (FaHFARZE)
Laxmi Kumar Parajuli (8fiffRK4:)
Timotheus Budisantoso (#&fiffA4:)
Dwi Wahyu Indriati (V88 K4)
Wen-Hsin Chang (¥a#FA%4E)
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Nur Farehan Mohamed Asgar (@ k4)
Matthew Julian Case (FaffFk4:)

Sebnem Kesaf (FaffK4:)

Oraphan Wanakhachornkrai (Chulalongkorn University, Thailand)
Sumru KECELI GRA#FAF4)

JA—G GRRFRAE)

IR GRIFRAE)

Gupta Rupali GRA#FR4)

Sohana Akter Mina (11/5-11/24, fKERA%)
Lijun Tang (FHE#E) GRWFR4A)

Eulalia Annette Countiho (#8#FA4E)

5, AP E AR U 72 ANE RS
Chen Zhang (Peking University, China)
Andres Barria (University of Washington, USA)
Tiago Branco (University College London, UK)
Alex Reyes (New York University, USA)
Marta Moita (Instituto Gulbenkian de Ciencia, Portugal)
Carolin Wichmann  (University of Gottingen, Germany)
Stephanie Rudolph (University of Alabama, USA)
Nour Mohamed Eidin (South Valley University, Egypt)
Bror Alstermark (Umea University, Sweden)
George Augustin (Duke University, Korean Institute of Science Technology)
William McLamb (Florida Institute of Technology, USA)
Thomas S Kilduff (Center for Neuroscience and Metabolic Diseases, USA)
Jaime Heiss (Center for Neuroscience and Metabolic Diseases, USA)
Alexander Binshtok (Hebrew University of Jerusalem, Israel)

Hyun Jeong Kim (Seoul national University, Republic of Korea)

6, BEREZHR. &5 WIESENED S WE U 72 HAR A ZEE
W &F  CREENEEMZERD S RE)
FOHME  GBIIRKRERENS A=A N) TEA VAT Iy 7 RFIZETF)
MEESE  (FHMTEE D S 7 X E T A — > AREE LA AN)
HHFEK (K1Y NI FLRLTREL D IRE)
MIKAAE  CREENLA MRN8
mHE 1~ (Harvard KEZICES)
H &Y (Johns Hopkins K228 %)
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5 2011%F 4ABERZEREMINL—=Y73—XD7V45—Fb

XamE 127 4 (BM o5& &M 3244)
72— MEEE 122 4 BEER 96% (2T v MR THE)

BmEDOH 5 (%)
2007 £ | 2008 4E | 2009 £ | 2010 4F | 2011 4¢
ESHE 20 11 7 7 6 7
Kbt (L) 26 29 25 29 27
KFeE (L) 33 29 27 30 35
KREEZEDHEE (KAR2Z) 8 9 7 12 9
EDOWFE 7 11 9 8
ESZIFEHR 72 & D 4 2 1 1 2
B - AW 7 11 16 8 8
Z DAttt 3 6 5 4 3

1. ZobL—=YFa—ReMTHmvELh? EHEETD) (%)
2007 4F | 2008 4F | 2009 4F | 2010 4F | 2011 4F

AV R=%v b 30 38 29 29 20
HEESFE DL 1 0 0 1 0
BN - FON - RO 66 64 70 69 78
RAR— 16 16 17 10
HEISML7zZ L hdh 2 13 13 5 9

Z DAt 2 2 1

2. BT ?  (EEWER) (%)

2007 4F | 2008 4E | 2009 4F | 2010 4F | 2011 4F

EH 3 DOWFZED L ~)L[E E 80 84 86 89 84
- BRI L\ 57 47 53 49 48
fOWTEH & DR 40 36 41 37 39
AT R BIR DS B > 72 24 16 20 20 16
Z DAl 3 4 1 1 4

3. A F—%v Mo lEHAERET A —IZ kBN T AT (%)
2007 4 | 2008 4E | 2009 4 | 2010 4£ | 2011 4E

ERITE o7 95 92 99 95 100
HEA =V &2 HD2 WD TR 5 72 3 0 3 0
X0 finihir iz ol 0 2 7 1 0
HAE DD £ D km S TR 5 72 11 11 3 5 1
WAL T E T 0 0 1 0 0

4. =Zie (10,200 D) 1X°? (%)

2007 4 | 2008 4% | 2009 4 | 2010 4 | 2011 4F

1 5 4 8 7 7
HiIEVN 65 57 52 56 66
> 30 39 41 37 27

5. ayVEHHLELER? (%)

2007 4 | 2008 4% | 2009 4 | 2010 4F | 2011 4

MHATE® 25 20 16 19 21
FEUEDPRHATERP o7 44 45 51 46 41
WHURD 5Tz 30 35 33 34 36
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6. bL—=UPa—RfIHT57biIChh ozl - mndik? (%)

2007 4£ | 2008 4 | 2009 4£ | 2010 4 | 2011 4
FHHATR E W 8 19 9 15 12
N S5VIRRPLEERN 81 64 76 69 70
KUZEHETEARY 11 16 15 16 18
7. Zapl o RWMT - WEROHBIZ. RE - RE - [HBREDNSRZIELEL? ()
2007 4 | 2008 4 | 2009 4£ | 2010 4 | 2011 4
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2007 4£ | 2008 4 | 2009 4£ | 2010 4 | 2011 4
1DITi o 66 71 73 74 65
HHE» -7z 65 53 67 65 51
Uo7z 9 32 29 22 38
BIR AN 22\N 85 CHOR A 72 5 72 4 5 2 7
NEREETOE SR o7 0 0 0 0
Z DAl 3 9 3 6
9. EMWMIE? (%)
2007 4 | 2008 4 | 2009 4 | 2010 4 | 2011 4
Euw 6 5 4 1 3
HEOEEN 70 74 76 74 76
FEAN 23 21 20 25 20
10. EMNE (%)
2007 4 | 2008 4 | 2009 4 | 2010 4 | 2011 4
K2 i 55 51 62 63 64
it /2 40 43 34 34 35
FHEdHh 5 5 4 2 1
AU R 0 1 0 1 0
D7 b R 0 0 0 0 0
11. K& LT EHEREIZET) (%)
2007 4£ | 2008 4 | 2009 4F | 2010 4 | 2011 4
WMEFRAR Y 7 & DRRMNTE T 49 45 51 51 54
MDShNH L DZHENTE - 72 57 71 68 71
BEHZ -1 41 33 43 49 44
MED -7z 31 27 33 36 36
R D AEEL 72 - 72 1 0 0 0 1
RS 5 20 9 14 13
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