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2001 4

PR 28 6 17 12 10 3 76

EFEFIES AR 169 28 323 35 48 12 615

Jiid AT il 10,276,000 1,871,080 8,100,000 1,116,280 1,777,000 | 1,000,000 24,140,360

fi AT 9,031,680 1,770,390 9,222,090 811,880 2,201,160 | 1,014,720 24,051,920
2002 42

FRUER 33 4 20 10 11 5 83

LFEBFIESMAR 206 17 470 26 50 14 783

Jiid g AT i 11,091,700 975,080 | 10,100,000 1,116,280 1,777,000 | 1,000,000 26,060,060

fic BT 9,431,360 570,710 | 12,554,850 807,240 2,030,420 847,040 26,241,620
2003 4EHE

BARME 28 7 17 11 17 6 86

JEFEAFIESMAR 220 33 364 30 79 18 744

il g AT i 9,800,000 1,132,740 9,199,100 1,120,000 2,130,000 | 1,200,000 24,581,840

fi AT 8,855,800 1,334,780 9,051,150 1,287,260 2,621,260 | 1,182,940 24,333,190
2004 4B

BRI 26 10 21 12 18 5 92

ELERFIESMAR 195 41 271 27 90 16 640

Jiids g AT i 9,406,000 2,285,000 8,500,000 1,120,000 2,130,000 | 1,200,000 24,641,000

fi e BA T 5,676,560 590,270 8,365,430 1,122,320 2,130,010 | 1,209,956 19,094,546
2005 4B

BRI 2K 34 29 26 10 11 6 116

HEMESMAR 201 126 439 29 42 19 856

il G AT i 9,453,340 6,117,180 | 10,650,000 1,304,000 2,046,020 | 1,352,000 30,922,540

Jiid=& 1wy i) 7,554,280 2,629,500 | 10,982,770 1,254,600 427,910 | 1,042,240 23,891,300
2006 4B

BRI 2K 36 27 25 14 13 7 122

EFEFIESMAR 266 108 449 41 45 25 934

il e AT i 9,667,554 3,690,802 | 11,500,000 1,639,180 1,520,840 | 1,403,460 29,421,836

fi B BA T 7,658,620 1,983,710 | 10,769,300 1,562,180 357,720 | 1,040,000 23,371,530
2007 4B

BRI 33 27 26 13 19 7 125

ELEFFIESMAR 212 109 415 47 62 16 861

i3 SN 9,307,802 5,136,620 | 12,109,940 1,799,060 2,047,140 | 1,318,506 31,719,068

Jiid =& 1wy i) 6,059,270 2,721,340 | 10,575,860 1,678,080 726,960 420,160 22,181,670
2008 4EJE

FRIR 5K 35 30 25 1 13 15 7 126

ILFEFIFESMAR 184 124 495 11 36 62 14 926

k& Rl 9,355,910 5,118,530 | 11,926,400 | 750,000 | 1,959,040 2,975,440 | 1,060,446 33,145,766

TR S 2 Il 2 A 4,500,000 4,200,000 - - 650,000 650,000 350,000 10,350,000
2009 4EfE

BRI 37 37 25 1 14 16 7 137

ILEFFES AR 186 114 422 21 42 53 17 855

i3-S 8,663,280 6,272,913 | 12,079,660 | 750,000 | 2,225,400 1,922,024 938,140 32,851,417

THAE S B Il A 5,400,000 5,550,000 - - 700,000 550,000 350,000 12,550,000
2010 4EfE

BRI 43 32 22 2 21 19 6 5 150

HEEFESMA R 165 127 365 13 73 75 18 14 850

i 2 P Sl 43 A 8,456,670 7,617,008 | 10,788,180 | 750,000 | 3,422,100 2,995,060 912,740 | 750,000 | 35,691,758

THAE S 2l A 4,950,000 7,156,000 - - | 1,050,000 750,000 300,000 - | 14,206,000
2011 4EJE

BRI 41 43 23 1 19 26 7 9 169

HEFESMAR 187 151 386 10 76 98 17 14 939

i 2 P S 4> 4 8,654,774 8,714,130 | 11,982,360 | 450,000 | 3,035,450 3,759,700 | 1,246,160 | 450,000 | 38,292,574

THAE S 2Rl A 4,950,000 6,942,000 - - 850,000 950,000 350,000 - | 14,042,000
2012 4EfE*

BRI 44 44 21 1 18 33 - - 0 161

HFEZESMAR 183 158 356 15 70 130 - - 0 912

i 2 P S 43 #E 9,246,760 | 10,541,760 | 10,127,680 | 750,000 | 3,250,714 | 6,314,550 B - 0 | 40,231,464

THAE S 2 il o 5,700,000 9,952,000 - - 900,000 | 1,400,000 - - 0 | 17,952,000

*2013 4= 3 A 31 HBE
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ThH 5,

NIPS-CIN 2nd Joint Symposium

Thursday 29 November 2012

Room E.1.05 Institut fiir Medizinische Virologiem,

University of Tiibingen

8:30 Welcome

Peter Their — CIN Chairman

Herbert Miither — Prorector for Research, Univer-

sity of Tiibingen

Yasunobu Okada — Director General, NIPS



9:00 Restoring volitional control via an artificial neu-
ral connection

Yukio Nishimura (NIPS)

9:30 Brain-machine interface in human paralysis
Niels Birbaumer (CIN)

10:00 Physiology and pathophysiology of cortico-
basal ganglia loop

Atsushi Nambu (NIPS)

10:30 Mechanisms of learning: the link between ex-
ploratory behavior and hippocampal network dy-
namics

Anton Sirota (CIN)

11:00 Coffee break

11:30 Temporal training patterns determine the ki-
netics of synaptic structural plasticity, memory for-
mation and memory decay

Ryuichi Shigemoto (NIPS)

12:00 Physiologically-informed neural theory for the
recognition of goal-directed actions

Martin Giese (CIN)

12:30 Genetic dissection of the circuits for manual
dexterity in primates

Tadashi Isa (NIPS)

13:00 Lunch break

14:00 Poster session

15:30 The potential of high magnetic fields to probe
neuronal structures

Klaus Scheffler (CIN)

16:00 The painful brain

Ryusuke Kakigi (NIPS)

16:30 Coffee break

17:00 Vision with subretinal implants: outcome of a
clinical study in blind patients

Eberhart Zrenner (CIN)

17:30 Neural representation of gloss in the macaque
inferior temporal cortex

Akiko Nishio (NIPS)

18:00 Exploring the origin of decision related activ-
ity in early visual cortex

Hendrikje Nienborg (CIN)
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(1) Role of the bed nucleus of the stria terminalis

lCentral Neuroplasticity

(BNST) in pain-induced aversion
Masabumi MINAMI (Hokkaido Univ)

(2) Odor-evoked innate and learned fear responses
are mediated by distinct neuronal mechanisms
Ko KOBAYAKAWA (OBI, Osaka)

(3) Chronic pain-induced somatosensory cortical
plasticity
Junichi NABEKURA (NIPS)

(4) Fear conditioning changes neuronal population
response to conditioning stimulus with presynap-
tic potentiation
Hiroshi NOMURA (Univ Tokyo)

(5) Teaching the brain to fear
Joshua JOHANSEN (Riken-BSI)



(6) Genetic mechanisms underlying sensitivity to
pain and analgesics: genetically programmed
systems inducing primitive emotion
Kazutaka IKEDA (Tokyo Metropol Inst Med
Sci)

(7) Long-term synaptic plasticity of cortical network
in chronic pain and fear
Min ZHUO (Univ Toronto)

(8) Emotional fear memory and dietary polyunsatu-
rated fatty acids
Masayuki SEKIGUCHI (National Intitute of
Neurosciences, NCNP)

(7) In vivo patch clamp analysis of spinal modulation
of nociceptive synaptic transmission by optoac-
tivation of the locus coeruleus
Hidemasa FURUE (NIPS)

(8) Plastic change of synaptic function in the central
amygdala in muscle pain and tonic inhibition of
NAergic LC neurons
Ming-Yuan MIN (National Taiwan University

(9) Amygdala interaction with prefrontal cortex in
emotional-affective aspects of pain
Volker NEUGEBAUER (Univ Texas Medical
Branch)

(10) Fear-induced synaptic potentiation in the noci-
ceptive amygdala
Ayako M WATABE (Jikei Univ)

(11) Link of visceral sensation and negative emotion
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Shin FUKUDO (Tohoku Univ)

(12) Central nerve activations in musculoskeletal
pain
Takahiro USHIDA (Aichi Med Univ)

(13) Developing new approaches to treat pain in hu-
mans
Ben SEYMOUR (Center for Information and
Neural Networks, Osaka Univ)

(14) Oxytocin attenuates feelings of hostility de-
pending on emotional context and individuals’
characteristics
Tetsu HIROSAWA (Kanazawa Univ)

(15) Decision making neural circuits in C. elegans
Tkue MORI (Nagoya Univ)

(16) The role of prostaglandin E2 in emotional reg-
ulation under stress: a link between microglial
activation and dopaminergic regulation
Tomoyuki FURUYASHIKI (Kyoto Univ)

(17) The roles of the habenula in aversive learning
and gain of self-confidence in aggressive behavior
Hitoshi OKAMOTO (Riken-BSI)

(18) Contribution of basal nucleus of amygdala to
fear expression and extinction
Taiju AMANO (Riken-BSI)

(19) Dynamic regulation of fear memory after re-
trieval by distinct neural circuits
Satoshi KIDA (Tokyo Univ Agricul)
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External review of Kubo Laboratory (Division of Biophysics and Neurobiology, Department of Molecular

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

Review by: Professor Daniel L. Minor, Jr., Ph.D., Cardiovascular Research Institute, Departments of Bio-

chemistry and Biophysics, & Cellular and Molecular Pharmacology, University of California San Francisco,

San Francisco, California, USA

It is a great pleasure to provide this review of
the laboratory of Yoshihiro Kubo, M.D., Ph.D. at
the National Institute for Physiological Sciences in
Okazaki, Japan. 1 visited the laboratory on 7
November 2012. During my visit, Professor Kubo
and his lab members presented me well-organized
and clear summaries of their latest research. I also
had the opportunity to tour the laboratory facilities
and meet and discuss projects with the postdocs,
students, and staff members of the lab. These pre-
sentations and interactions gave me an excellent view
of the recent achievements and ongoing research of
the lab. My background is in the structural and
biophysical studies of ion channels and I have fol-
lowed many advances from the laboratory before my
arrival for this review. Thus, I have a good appreci-
ation of the questions addressed by the lab and the

their progress in the past five years.

The overall interest of the Kubo lab is to under-
stand the structure-function relationships, regula-
tion mechanisms, and dynamic structural changes
in ion channels and receptors. One of the impres-
sive things regarding the research of Kubo labora-
tory is that they are able to cross from addressing
very biophysical questions about the basic functions
of ion channels and receptors as molecules through
questions bearing on the actual physiology of the
channels and receptors in live organisms. This ver-
tical integration of the research questions provides a
broad and stimulating environment for the labora-
tory staff, postdocs, and students. Their enthusiasm

for the laboratory and the research was very appar-
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ent throughout my visit.

The Kubo laboratory has made impressive and in-
fluential advances in the studies of KCNQ potas-
sium channels. These channels are central to the
function of the nervous system. These studies, led
by Dr. Kochi Nakajo, an assistant professor in the
lab, have addressed key questions about channel as-
sembly specificity, how KNCE modulatory subunits
exert differential effects on KCNQ channel opening,
and addressed important questions about the stoi-
chiometry of the KCNQ KCNE interactions. This
latter question has been a problematic one for the
field as there has been a great deal of controversy
regarding how many KCNE proteins associate with
the pore forming subunit. The laboratory’ s sin-
gle molecule counting experiments, done in collab-
oration with Prof. Ehud Isacoff’ s laboratory at
UC-Berkeley, show definitively that, unexpectedly,
the KCNE-KCNQ interactions take on a variable
stoichiometry that depends on the relative amounts
of the subunits. By supporting these state-of-the-
art optical studies with KCNQ-KCNE fusion pro-
teins, the Kubo laboratory has been made a con-
vincing advance in the understanding of these chan-
nels. Further recent studies using an elegant set of
chimeras between an invertebrate KCNQ that is in-
sensitive to KCNE modulation and the mammalian
channel have begun to map important regions for the
KCNQ-KCNE interaction.

have shown, quite interestingly, that different KC-

These exciting studies

NEs may interact in different ways with the pore-

forming subunit. This finding has important im-



plications for understanding channel modulation as
different KCNEs have different functional impacts
on the channel activity. Ongoing unpublished stud-
ies of tandemly linked KCNE-KCNQ constructs are
promising but would benefit greatly from the addi-
tion of some biochemical approaches. The lab is en-

couraged to expand its efforts in this direction.

The Kubo laboratory has made similarly impres-
sive progress in their studies of the function and dy-
namics of the P2X5 receptor, which acts as an ATP
gated ion channel. The recent studies have been
advanced by a PhD student, now turned postdoc
in the lab, Dr. Batu Keceli. The original striking
finding made by the Kubo laboratory, in conjunc-
tion with a former PhD student, Dr. Yuichiro Fu-
jiwara, was that P2X5 channels open in a voltage
dependent manner that is coupled to ligand bind-
ing. In substantial amount of interesting and yet
unpublished studies, the Kubo laboratory has been
able to start to map out how the conformational
change that is initiated in the ATP binding site,
which lies 60A from the membrane, is propagated
to the transmembrane segments of the channel that
comprise the pore. In pursuit of these studies, the
Kubo laboratory has been able to define how many
ligands are required to open the channel and map
where the conformational change transitions from
being passed through a single subunit to a shared
This

work stands to have substantial impact beyond the

change within the transmembrane segments.

P2X, field as many diverse types of ion channels have
a similar situation in which a gating input is sensed
at a location very far from the final site of action
that controls ion flow. Although they are unrelated
molecules, the strategies and thinking pursued here
match well with similar questions addressed in the
mGluR studies of Dr. Tateyama. This convergence
demonstrates nicely how the laboratory’ s studies of
diverse transmembrane signaling molecules can re-

veal general themes.

In pursuit of understanding receptor signaling,

the Kubo laboratory has an ongoing interest in the
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mechanisms and function of G-protein coupled re-
ceptors (GPCRs). This is an exceptionally impor-
tant class of proteins for nervous system function.
One line of investigation in this area has been led
by associate professor Dr. Tateyama and has fo-
cused on understanding the signaling properties of
the glutamate activated mGluR GPCR. These stud-
ies have revealed the interesting property that some
signals are trans-activating, meaning that the sub-
unit of the receptor dimer that binds the ligand is
not the one that activates the G-protein, whereas
others are cis-activating. Moreover, these differences
affect the types of G-proteins to which the receptor
couples. As many GPCRs may function in dimeric
complexes, such as mGluR and GABAg receptors,
understanding the details of such molecular signaling
pathways can provide broad insights. The Kubo lab-
oratory has further shown that the types of signaling
pathways that can be activated can be affected by
splicing differences that affect the C-terminal tail.
By employing a FRET based strategy, the labora-
tory has been able to map features of the differential
types of conformational changes that occur in the
different subunits of the receptor. Intriguingly, un-
published studies from Dr. Tateyama studies have
indicated that transmembrane voltage can affect the
conformational changes involved in receptor activa-
tion. This is quite an exciting finding and may rep-
resent a new way for cells to couple chemical and
electrical signaling pathways. It will be interesting

to see how this line of research develops.

In studies attempting to link the biophysical
properties of the receptor with biological function,
the Kubo laboratory has been asking whether the
residues that they have shown are involved in a
strong response to the trivalent cation gadolinium
have a role in biological function. Generation of a
knock-in mouse having an mGluR1 that is insensi-
tive to gadolinium has not yet yielded a clear answer.
The plans to examine the horizontal opto kinetic re-
sponse seem well formulated and may yet uncover
clues to the biological function. In case the results

are not positive, the decision of the ending this line



of investigation at some time point would be neces-

sary.

The theme of GPCR function is further elaborated
by ongoing studies of the orphan GPCR, Prrt3. This
is a very interesting orphan GPCR that is strongly
expressed in the cerebellum and hippocampus. Re-
markably, two forms of the receptor are produced.
One is a large ( 420 amino acid), secreted extracel-
lular domain. The second has this extracellular do-
main covalently linked to the GPCR. The function
of either is unknown. Generation of Prrt3 knock-
out mice by the Kubo lab has shown definitive and
dramatic functional effects that include poor coor-
dination, growth retardation, high lethality of KO
homozygous mice. In heroic preliminary studies, To-
momi Yamamoto and Prof. Kubo have been able to
show that KO heterozygous mice have a significant
deficit in retention of spatial and fear-conditioning
memories. This exciting finding is entirely consis-
tent with the strong expression of Prrt3 in the hip-
pocampus and suggests that this GPCR has a central
role in the learning and memory. As such, it repre-
sents a new molecule for this physiological paradigm.
The recent addition of a new postdoctoral fellow, Dr.
Izumi Yamamoto to this project bodes well for this
new direction. In my opinion, this sort of study ex-
emplifies a key strength of the Kubo lab and the
NIPS environment, which is that researchers have
the time and resources to pursue challenging and po-
tentially high-impact studies separate in part from
the ‘short term’ thinking that often drives projects

that rely solely on external grant funding.

In addition to these core projects, the Kubo lab-

oratory has made important contributions from a

Daniel L Minor, 7/11/2012

(FIER)

number of smaller, focused efforts, often driven by
students or collaborations with other groups. These
include advances in understanding the structure and
structural rearrangements in the cochlear motor pro-
tein Prestin, finding that the TRPA1 cation channel
is involved in caffeine sensing, identification of a role
for the K2P potassium channel KCNK13 (THIK-1)
in receptor mediated changes in Purkinje cell ex-

citability, and a variety of collaborative projects.

The overall productivity of the Kubo laboratory
since the last review is excellent. Research efforts
from the lab have resulted in twenty-five publica-
tions, the majority of which are in journals of very
high reputation. Moreover, an analysis of the cita-
tion rates indicates that most of the primary research
papers from the past five years are being cited and

have a clear influence in the respective areas.

My overall evaluation of the Kubo laboratory is
very positive. The newly renovated laboratory facil-
ities offer a terrific setting for the ongoing studies.
Professor Kubo has recruited a smart and enthusias-
tic team of researchers and it was clear from my visit
that there are many positive interactions within the
group. This collegial atmosphere is an important fac-
tor in the ongoing success of the laboratory. It was
also evident from my visit that the laboratory has
some terrific momentum behind some of the newer
projects. It is most deserving of continued strong
support from NIPS. I expect that the next five-year
period will bring new and exciting advances as well
as provide an excellent and stimulating environment

for the training of young scientists.
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2.1 Eujoon Kim ##% (XK&EE KAIST)

External review of Fukata Laboratory (Division of Membrane Physiology, Department of Cell Physiology,

National Institute for Physiological Sciences, Okazaki, Japan)

Review by: Director and Professor Eunjoon Kim, Center for Synaptic Brain Dysfunctions and Department of

Biological Sciences, Institute of Basic Science (IBS) and Korea Advanced Institute of Science and Technology

(KAIST).

Masaki Fukata and Dr. Yuko
Fukata through their splendid publications when

I have known Dr.

they were receiving their postdoctoral training at
David Bredt’s laboratory at UCSF, and have per-
sonally met them in a Gordon Conference held in
Europe many years ago. Ever since, we have been
communicating to share our expertise.

First of all, I would like to express the importance
of the topics that the Fukata lab is currently pursu-
ing. One is regulation of excitatory synaptic trans-
mission. As specific targets, they have been study-
ing the protein complex of LGI1 and its receptors
ADAM22/23, which appears to enhancing AMPA
receptor-mediated excitatory synaptic transmission.
In addition to the academic importance of the sub-
ject, these molecules have been directly associated
with epilepsy, one of the most important neurologi-
cal disorders.

Another topic of their research is lipid modification
of neuronal proteins. Specifically, they study how
many neuronal proteins, including synaptic proteins,
are modified by protein palmitoylation, and how this
modification affects the trafficking and function of
substrate proteins. Given many neuronal proteins
can be potential targets of protein palmitoylation, I
believe that the impact of this topic is and will be
great.

Second, I would like speak highly of the quality of
their scientific accomplishments. Their paper on the
role of LGI1 and ADAM?22 on synaptic transmis-
sion appeared in Science (2006) was the one that
opened a new field in the area of both synaptic trans-

mission and epilepsy, and provoked many follow-up
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studies. Similarly, the systematic identification of
DHHC enzymes involved in protein palmitoylation
opened a new chapter in protein modification, where
many follow-up studies will try to identify enzyme-
substrate relationships and the consequences of the
modifications. It is no wonder that they have been
invited to write a review paper from the prestigious
journal Nat Rev Neuroscience (2010).

Third, I would like to put a high score on their consis-
tency in their scientific exploration. It is very impor-
tant for a researcher to be focused on selected topics
during their careers, and I believe that Fukata lab is
one of the perfect examples that fit into this spirit.
For example, ever since the ground-breaking discov-
ery of the association of LGI1-ADAM?22 with synap-
tic transmission and epilepsy, they have systemat-
ically worked on and expanded this topic, for in-
stance, by generating related knockout mice, identi-
fying LGI1-ADAM22-associated protein complexes,
exploring the origin of epilepsy in brain regions, and
studying how LGI1 mutations cause abnormalities
in brain functions. In the area of protein palmi-
toylation, they have identified numerous substrates
of DHHC enzymes, found how different DHHC en-
zymes act differentially in subcellular compartments,
and visualized trafficking of endogenous palmitoy-
lated proteins, using innovative and most up-to-date
imaging approaches.

Next, I would like to speak highly of their active
collaboration. For in vivo and electrophysiological
analyses of the LGI1-ADAM interaction, they have
been collaborating with world’s famous scholars in-
cluding Roger Nicoll (UCSF), Dies Meijer (Erasmus



Inst, Netherland), Keiji Imoto (NIPS), and Hanns
Lohi (Univ Helsinki, Findland). For palmitoylation
analysis, they have collaborated with numerous lab-
oratories working on the substrate proteins of DHHC
enzymes, and most impressively, with Franck Perez
(Curie Inst, Paris) to develop a probe that can rec-
ognize endogenous PSD-95 in living neurons, which
led to a high-impact story that they are currently
working for Cell.

In terms of publication, the Fukata lab has gener-
ated a total of 19 high-impact papers for the last
five years. The secured funding under the organi-

zation of Masaki Fukata and Yuko Fukata are suf-

Best wishes,

Eunjoon Kim, 12/10/2012
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ficient to support their high-quality researches for
the next few years. They had sufficient lab space,
efficient lab equipment /facilities, and well-organized
lab structures.The four members of the lab, who are
securely funded by the Grants-in-aid for Young Sci-
entists, had a good grip on the significance of their
projects, and were highly motivated for their endeav-
ors.

In summary, I am very confident that the Fukata lab-
oratory will prospers in many coming years, surely
reaching to one of the key laboratories in the field,
and thus would like to strongly recommend for NIPS

to fully support their research.
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and Psychological Sciences, Center for the Visual System, Neuroscience Graduate

School)

External review of Komatsu Laboratory (Division of Homeostatic Development, Department of Developmen-

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

Review by: Professor Takeo Watanabe, Department of Cognitive, Linguistic and Psychological Sciences,

Center for the Visual System, Neuroscience Graduate School, Brown University.

It was my pleasure to have been invited by Profes-
sor Yasunobu Okada, the Director-in-General of the
National Institute for Physiological Sciences, to eval-
uate the research activity shown in the laboratory
directed by Professor Hidehiko Komatsu. For that
purpose, I paid a visit to the laboratory on December
14, 2012.

After the general introduction to the laboratory ac-
tivity by Professor Komatsu himself, the two as-
sistant professors in the lab and another labora-
tory member explained about the progresses of the
projects they had been involved in. Afterwards, I
had a chance to observe the laboratory and experi-
mental settings. For evaluations, I will first state the
research activities, followed by laboratory facilities,
laboratory members and institute administration be-
fore my conclusion.

1. Research activities

First of all, I would like to state that Professor Ko-
matsu is an internationally leading physiologist of
vision research. His research on color vision and sur-
face representation has been extremely well recog-
nized by the international community of vision and
cognitive neurosciences. Therefore, I had expected
to observe very high qualities of research activities
in his laboratory. The overall research activities I
observed were indeed beyond my expectation. Here
I will summarize and review each project.

1-1.Color vision

While color processing had been extensively stud-
ied in the striate and extra-striate areas, it remained

unclear how it is processed beyond these early visual
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areas. Recent studies by Professor Komatsu and his
laboratory members have made great a progress in
revealing anatomical and physiological processing of
color signals in the inferior temporal cortex, which
is beyond the early visual cortex. I was deeply im-
pressed with highly systematic and solid ways of con-
ducting experiments on color processing. Their ways
could be compared to building up of a big castle by
patiently and very carefully putting solid bricks. I
itemize some good examples to indicate the validity
of the comparison.

a. Unit recordings with monkeys are coupled with
anatomical research with monkeys.

b. Results of unit recordings are compared with
those of functional magnetic resonance imaging
(fMRI) with monkeys.

c. Experimental results using monkeys are compared
with those using humans by means of fMRI. It is
no exaggeration that no other laboratory could have
done such a systematic, careful and solid research.
Judging from the high quality of the research, it
is not surprising that a series of these systematic
studies conducted in his laboratory have been suc-
cessfully published in internationally well-recognized
journals.

In summary of the color vision research, a series
of highly systematic and solid research using mul-
tiple devices and species of subjects, the laboratory
directed by Professor Komatsu has successfully re-
vealed color processing in the inferior temporal cor-
tex. To my knowledge, no other lab in the world

has reached such a degree of knowledge in color pro-



cessing in the cortical areas beyond the extra-striate
cortex. This can be evaluated as an extremely high
degree of achievements.

1-2. “Shitukan”

Professor Komatsu is also very famous for his re-

perception

search in revealing the neurophysiological mecha-
nisms of surface representation. For example, his
research on filling in of a visual feature over a sur-
face has made great impacts on physiologists, psy-
While he

has continued to study filling in, he also embarked on

chologists and computational modelers.

highly ambitious research on “Shitukan” (a Japanese
word indicating perception of materials and surface
quality of objects). Professor Komatsu and his lab-
oratory members have fairly actively conducted re-
search in this subject as well. For example, they have
shown how neurons and BOLD signals respond to
secular surfaces and surface gloss. They have found
that multiple visual areas from V1 to the inferior
temporal cortex are involved but play different roles
in the processing to cause these specific surface per-
ceptions. Such series of research is extremely novel.
While the research on color by a number of labo-
ratories including Professor Komatsu’ s has already
revealed much of significant neural processing, the
research on more complex surface features and rep-
resentations have just started but are regarded as
incrementally more important. Professor Komatsu’
s laboratory definitely plays a leading role in such a
new research field.

In summary of the Shitukan perception research,
Professor Komatsu and his laboratory members have
started an extremely novel project and have already
shown important research results. I expect this re-
search subject to be regarded as more and more
important in the near future. They play a world-
leading role in the research field.

2. Laboratory facilities.

The laboratory has nice pieces of equipment. I re-
gard it as important that the laboratory facilities are
on the same floor as the office of Professor Komatsu,
so that he can observe and supervise experiments
highly effectively. At the same time, given the qual-
ity and productivity of his laboratory, I felt com-
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pelled to recommend that  the National Institute
for Physiological Sciences should consider providing
the lab with the utmost privilege to extend the scale.
3. Laboratory members.

Drs.

sors and another laboratory member gave presen-

Goda and Yokoi who are Assistant Profes-

tations on color and surface processing. Their ex-
planations were very clear. Their understanding on
the research was so well that they answered all of my
questions very clearly and appropriately. I have two
concerns with the lab members. First, the number
of female laboratory members is 2 out of 9, which
I strongly recommend should be rapidly increased
in the near future from the international standard.
Second, there is no foreign member in the laboratory.
I urge to consider hiring one or desirably more for-
eign researchers for the following reasons. First, the
already very high activity and creativity of the lab-
oratory would be expected to be even higher with
members with different backgrounds and cultures.
Second, it is desirable that laboratory members con-
stantly speak English in the laboratory, so that their
research achievements will be effectively conveyed to
international research communities.

4. Institutional administration.

I have one small concern with a way handled by the
administration in the institute. I was asked to in-
dicate the hotel names in which I planned to stay
during my visit to Japan. However, I regard this as
irrelevant to my visit to the institute. I am afraid
that this kind of question would strike a foreign vis-
itor as a kind of privacy violation and as very rude.
Although this concern has nothing to do with the
quality of Professor Komatsu’ s laboratory activities
(which are highly praised), I think of it as important
that the people in the National Institute for Phys-
iological Sciences be aware of how a foreign visitor
would think about the e-mails and letters. This is-
sue is by no means trivial to protect the reputation
of the institute.

5. Conclusion

I highly enjoyed visiting Professor Komatsu' s lab-
oratory and was deeply impressed with the solidity

and productivity of the systematic research on color



processing and with the high novelty and creativity

of the research on “Shitukan” , as well as other parts

Takeo Watanabe, 14/12/2012

(FIER)

of research. The institute should give the upmost
consideration of keeping and improving the research

facilities in his laboratory.
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IWCHRERD Y v 7r — NS & F 5 O RS HE R EE) % %
KE LT, MREEEOME L #EE. B J OB AYE
G N7 B OBBERER I O VW TR 2D TV 5,
BARMZIE, By r— RofilEohikcd 5 ik Er
DFBAFHREEIE, BL O ERE2HLE U KRB R
& OB REfRAT. KINREEEE (V1) 2850725
WV (BHETIV) OBHEEEMOITE R ORMBERE, K
B 6BV 2R EOFMARE. BLoThs
PG U 72556 O FH8 DO REE R HEE) O BERE R X 7
ZAh, ESITTLAY VY AV R=T =R,
RN TR B & W13 B A K 0 SR RS 1 R & AR
Bz MU THA L THRZMHT VAT AIICET
B EE IR Y TH B,

RS AT LML, BEEEEOMAN A =X
LZEWHSDIZT B2, EWREWIZE T 5 KM
JE G % Ry & U 72 3 5 B S D BRI oD R A S AR & ) &
KINEE R B ORBAI, 512D &5 REED
BEA N Z AL R EITDOWTIIE R ITR>TW\W5, B
PRI IE, KRINFRER % b & U 72 iiEdii& o it G
BZRATHOY LD 5 OMRRTEF ISk, S—F Y Vi
VAT IREDORKEELREET VE LS D
MG E RISk, TS DE T INEYNC IR & IR T B
DFRETEEIfRENT, 7R TH B,

REATEFGERSREI IR & AR Y A 7 LS Y
. INRIERIREISHEE 70 25 ML, 1L
AR X —% AW TEREORE O MR E 3% O #hs
BET BHMOBR, KOTLA Y vy v A VR —
Tz —ADFIHED > TE b, KEEPRIREET
b5, BEERHEHHM I, RAFE S A aEE T
FREND AR A F7 = K I & 8 o v R UL B 5 s oD
AR 2REFE UTHHEL TWD, AKX, H
WA THO CTHELDRINE THELED SN T
iRipo 7 TEREGRA ) OFREZHLD EIF. £ OB A
= AL OHfREE TSI ED L Z e 2 HKE L
T, WRFER B 721 Tlde < DEPIIEP THE L Vo
RSB OMEE XY MU — 7 CHFEEEEIT-> T
W5,

4 & V) EELERMITEIENE DEREA

41 g

NG K E SRV 0 A = S IR ADY S 25 3 (108 3
PR S MAETR D B ZR AT £ 0| bRk A @ R IR EE

3.2 RE

WTNOMEZEIZBWTHEEDOMEIZDWT, &
FITHEPER L TH 0 JRPTE, SEBfEO > A
TLVRVTOBRIZDORPEIERBPB[BENDDH B,
IS 3HIEEMIE. BAEMENTEERAL LT
W5, ZNIXEHIN R FIETH B A5, Wi - e 4 iR
BErEEN, FEELSEVWHETHLIDT, IThEE
Fr., BEIEL2ILVEETHD, —f. BEICHRH
B cEMiTbHEDT, BMkEEETCIILEXR
ERHETH D,

oI, UFDO KD 272 FEE MBI AW T
W3,

1) fREIEEN 2> S R &2 i U CTOMBRBS S 2 # A L 72
D, BHITHREEAL CNEB 2 BET 7L 1 V-
XYV AV R—=T7x—A (BMI) OBFIZ 105
SRR GE 21T > T B, IR AR R oD X N
REZDLDTH Y, % AL & DGl EEAm
LEHATHD, £7-. HHRIEAICE D, KHEBEKD
FALZEBARAD B Z S, MEDOFEE LT
HEATH 5,

2) A NARY =% HWTERBEOMTOMEMETF
BEBET 2281280, RE OMfRE O IEH)
226D D NERE L2 0 | SEKR OB RS %
BlET 5, KAEIZED, REDOMREKPL =2 —
OV AMH D MRS IRAE SN T H I E2BUT, &
T BERE DY ILAR A & 72 5 L ifF T & B,

3) IMRI DY IV A~DEF I, JE W IAE I TRy 2 O il
PHBCELAEHE Y Y YT 5 ETHOTH
MEFBETH D, @ RINBERERZEIZ IR < IS AT RET
BB, EHERHZEATIIEIYFERD TE 5 MRI #HED
HBLVIENTIEEDRVWEETH D, ki
HKEFHO—2DHEHRY Y —AL LTINS,

4) o RBEITIE, 2L OBREBETFREBYRHEEET IV
BYDIFAET B3, in vivo TOETIZS Efrb i T
Tipipotz, BRIECINAZ, BEITBU S - ks, &
ITHEE FIREED S D MRS B FLSRE1T 5,

i BRI X N3 & 510> T X 2, BRA
FRAE 12 DS & R (MEG). LA < 1A >
b oW R (PET). HEERRE G IEISm4 (IMRI)



LRSI (NIRS) AR TTEETH D, 215
DFEIE, FREOMBERE A -V vy T eRiFInT
Wb, o, HE EPSHRES A DI ITX DA
WCELRANSE G 2 Ok % 225N O BRE % L B
DWEHIHIT 2 Z ik b, ZOBREE X b IR
B A (RUEZ R SRIEIE. TMS) D5 #A T
W5, EHEERIE. 2O XD RFEEKEERICH
W5 Z EIZk D, ERINBERE 2 B D K I 1 B
TEHIEEHEL, HFREREEMBERES X — 2 ¥ T
BT AHADNSA A=T e LT, HRNLERE D
FCT&E 7,

PN
=HE

42 HIBEDOHREREFE

AL BRI BE 1 A — Y v T OO EE LR & &
LT, #2RENH 5, iz e EES
RENZEI UL, faAEE2 XD -OICHHAT, SaEtk -
FEEEMOII 2=y —vavEENERBEE LZEX
MEERE X X 5D, TOMREBRE X ORENICE
1F BHERBFRIZ DO WTIE R D EB LW, M, Bl
Fati o s 72 s & 28k, D7k, mEi
BREIZEE, N DD ED ZED & EFHREEY
HABBEO MR Z T HINT 272010, HXBEHD
HEMEIIML TETW5E, TH#20 (social brain) i
78] EMEINTVD —HDOMZEIE, TN E THRIANIZE
AETONTIHRh o7z, BT PERMAT & Vo
7= N OB & E R RATEEMEOMHEZHEL TS
D, HEMIZHRELTFEHZEDTVWEIRETH 5,
RAZERRE Uiza A=YV THRIZ & > T, 420K
E IR B IR D B REfR D — Wi A S b 72 b D
2H 5,

— /T, FER LORIEE) & EEBS TSI L LM
DTEETH Y. FRx R EAMA R % f LD DA%
NED SN TWD, X, BEITHE2WES & LTl
OTEHETHY ., TORABEHE & kI8 IR A T
MIZFARSN T E /A, FOFHEHEIZI S 1 TIER
W, SEFEFLE ORIEEIEHAINE & LT NIRS 2 V., 7
DN T DEHRAIBSEE D FER R O R L 720 D
DHB, TDXIBARERDD &, HREERYE
ZEmiBh<E A miaisr s TP BRI & 2B
KD A H =X LOfFEBH] (2008 F£~2012 5, FHISA
KRG LHEWIERT MiARBEN $0%) 12k . TEEZRR
BEDMEA 2F—7— R LT, OHZE KEZE E
EENIE NI | &SR] HNAVIE SOk S S EA IS e
BREE L TN EE S Nz, mEIICIE, ATREZR R
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DZOBREFRNTIRILT DI 2 HINE L TREIK
TRRRGEHE & MR UL 2 [E AR C 3 72 2 i SRR & T Bk
L2oDdh 5,

—H. XA NREER IR T a2 T A
MED tERTEIE XA DRI OFHI - KRl
B (2009~2013 4EFE, A HELBSER A B2ERIZEAT) 1o &
0. EBEOE MEXTENC B T B AR FHEE T &
U T, SEHIDOMEERE - HFR - 7TEIGHIEDBAFE & D T
W5, BIZIE 2 AR O E A & Z O£ & i
9 2HMT, 2 BDOFEES (3 7 AT )MRI %iE % H
W72 I RE FREAHET (dual functional MRI) Fi% % B
¥ U7z, % dual functional MRI & 2009 4EE K IZ
A BRI SE R B A 2 58 T L. 2010 R & D EM
Pl U7z, Fix Q%% ~T, 2011 4% & 0 FEFEFH
ZHEE T WS,

4.3 F7-7HRER

HEWMOIFIZB VTR ALNS L 52, R
HAINESEE T A — Y v 7 % LT, G B gE s
BBIZEADDD D, —fHle LT, RS RE0
gemfihe ARG (2T v TR - e E
ITYAREBIOEM « FEEED O I D < FEFER
78] (2010 4:~2014 4, SIRARKRE @M LTRAF
TREE R PR, S EAGRE ARESETSER HIS R

B 2250175, ik, 20 HEAGOHALE -V
VI AFELNE, 77U EEAE L THAKIT
WERIZ T LA IHART VTV R =V ORE
Bl %, AWK Lo R MR T D) U 7z k2 & B L
Tt LT A, ZOMEE v s O¥EEES - FET
B WO NI TREM R T 5., T L TRHFRIO
RN %, Wi O ERES ZITRD, ZOREIEICE-T
AU 7 3UAbiE % - AL EOMEE 2T
SR (P 2WEET 2L WA TH B,
(1) IHA - HrAOBIZZE 17T 2% - FHERESEDFEL

= Z BTG S MTT Ak
(2) HA - FrAORIZFEREN % - FEITHZENET

DI E o I RAE R BRI D EIAICEH S 2T 3

e
(3) IHA - Ft ADB DO HEREII 7% - FEITE A DA%

i 2 O i D f R B A DR &\ S R G I EE LT

ST EZ L

EMROAAMEE LTEY, ASGR - W% - B TR

B OMEFIZ LD B BAPTIRICE DR

DEEBEM R BRI TV S,



ZOMSEIE. FBi - UL - FEOLHY - AL
EWE - AR - N T A D =T A - BRANEETY -
RENRARRL 70 & DR GeE D3 — BT 2 U A BRI
ULaMRS, HARXT VTR —=LVEHRATPEZ Y AD
RERIOEMEZMEDOFEEHBENAIZLIDZBDE VSR
MOBGEE Z AT HDTH D, ZDO KD HRHF%E
DM BHNLZ T CRIAEFTOHNZERT S
ZEWTET, HOXMAIAZRD SND,

AEHEHIERTCIE. Ei2 TIHA - HrAOMOFHEE
J17& - FEATEZE OIFE & WH OO MR LB O RE
LW MREIEEEILCIH S 2T B 2 k) 2 HINIZ,
TR ARG L BB BE 1 A — O Vv T T & B
U, EEICZB 7-M D 55 43 B D528 L 1 1 L 7 s
SZE%IT > TW5B, BARIIZIZ,
(1) BIMRA D EEE BT 2 MsRE~ v 7 DIERL
(2) IHAZT ¥ TR =V O & ALGHEZEE b 5 #EE -

(P

LW 2DDT R EHNIHEEED T NS,

FEREFUX, FEEEDOMEIC L o TH UK
DEACIZH U TER UL 2 B R L2223 S5 5 L U 72 1A
AT VTR =)Vt & U & MR AT U 7 A
SHU 7= ANV B2 Athgx & AR S 2 IRk
WEEN, Wt2DOIZAEL 5 2 81T o 72 3Bk -

HAMAEIFERTE OMEEZ ST 2L VI EDTH S,
BRI AT T Y 2 R ABEMED B B 12D EA
EER. TD XD RIS EK - MRS 2K OB RE
UCTHERENPEETH S L DRHDOD &, T DM
Yy EV MR N ZEVT WS, 2012 FE 134
HPFIZ&ZE XN T WS 3250 MRI %& (single MRI,
dual MRI system) ZEFEL, #RBEHDR—Z &7
2 HFEER LM O MRS S L OCANEE ST 5
WINEIEEAT 1T I D W T OMBERET X — Y v TR % B
R, BEfRi 2 TR Th D, £z, BxDEHS 1
DOHY MATH 5 IHADRE EIZDWTIX, IR
REIVEOSNZIBAOHETIESEZS CT 7 — X L BiE
ANHEOEEI MRI T — 2 %2R —75 v b7 4 —ALTH
DS FEEFEL, IHADLARIER & B4 O
MK RE & B RE % E LI T & 238 &2 D 7, BIEIX
WAL TEAT Yy 7TOMBERZRNE LR S, HiE
TTw N7k — LT KBTI RICHNLTE S
EOMFEEZEDT NS, ST EERIZIHADORKZHE
L. BEAEORBRE< v ¥ Y JHZETE S Nz Hl
REZBLUD2D, i AL IHADKOFEMR L EZ B Z
BOFETH S,

Z D &S g & ERESEHTIE. KPS
FIFABSEE . U T, JEEIPHIZ b7z 2 2 BRIIISE & i 4
5 ET, EEREEHERZL TV Z /I ND,

5 4Rl - £ERDFREA XA —I VY TEDRR

HAEMKEEE TEHO e MXIXERD EE» DE MR
LWRE TH D, T OBHMEI X7 MM, R 05 e
e ABEICB ) M=y Ny b T — K
EIZEKNT 5, —Alo@E (e %512 L ET
ZMEBIBSEE L D 5 5 DDA S NNIZHIE R EITE S
NBEDICERE—KEEL LTINS, HERE
kCHMTH B, HMEMS AT L LTOMEES v
T — 7 HEEICE 2 S N KESEE DA M X % &
SR 2 TS S OIS HRIL BB RS & U TR 2
AR TWA, LA L 3V o — & HE N H
BT IR D & I AN RS U BRI iR 2L 7
VITVEREERTAXAF IV IRAIFERDOISIZHAZ
%, T DAIFERIIINEEATNZIEE L NTIREE 2 FE &
LERTDHENAY NI VAT LTH S,

AR TR, 2D &S RBEELry b7 —2
VAT LEMENTAFEO—DL LT, 40500 - £
R FHEEA A=YV 7O EHELTWS, H
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IR 7 D ARG TR TN s o oD B R ZE B ) )
BEOMRTH 5, TD-DIIHKMEEDIKNIGES DI
Pl & IEHAERDOEATH 2 BEHKEEG 2 kL&
BV —DVAS A=Y VT VAT LOREEETTS,

2012 5 TR 2 D72 Sitgekas & LT, CREST
Tur g L (ki) ORTREBRUZLY: - BT T
Uy NEIE 2 W CHNAELE 7 NUAEIZ BT 5
B - HHFARBEEZITVHLWHERLEH -2, 21
LAV & i a S % & — L L A B Hk e LT
BRI O EAEHIM L 7)) 748 MR AR 2
2T NIV AERBEENT v A LllAGDYE S TFE
ZHFELTWD, MAHASE TS 2 H Wzt H2Y5
EHiEER L T\W5 (Inayoshi et al. Micron 2012),
FHZBREAL A A — Y v 2D W TRILASKE Yale K%
EDHFEMEEEDTED, AF AV F v 2V EHD
RATEVRY —LRICEAL, WADH I T L1 F ViR
FEFEATAE D EEMAE FHBEOMMEa Y T A ML



L c#iggx N7z (Chen et al. Biophys J 2012), 7z
R AH 228 - B v & & R AR G A & U TR N
WAL A U 500keV 2544 N ES T T 4 —ilE
JEE T B O BB M T b Tz,

2 6T SR RN D B, Bl E RS A S 12
LD IThNTE D MBEZEIT B\ TR E % i
ST AL HIT, fHENTE WS ANDIG
ARMAZX>TWE, HFoN=Z&BEL NLVDA A —
VOMEAFEIIDWTIE, BARB IR 8
Bl Yy R—A A=YV 7Y A T v AR D FAT:
WZEEDF 7212 ) 70— b I NEH & O ILFRIZED
HATWS, FAXTVNITARERTEZHOX
1 7Y FYHIRERS FEBEIEASI N, SEE
FIZIFE S ICEMERED 2 BHPEAI NS, N6 %
i o 72 IR EF SR S Fo e U, BEIZ 10 HHFEE D RsEA
FFToTWIRUTH B, kit Fikicli-Tw
TR L NIV T D 3 Roufift 35 B ARBIIZ R b
N5 EMP/BINTVNS,

X7BLAVIZBEWTIE, b b OEKBEREZ B
MPORBANCHET 2 Z L 2 HEL T, HEEMN MRI,
W ARAIMNRIT T, N 72 & D IR BRI NS RE 1 A —
VY EREBMEL T, HEEED TS,

ZTOEELRNEZDV DL LT, #EELDH 5,
IHdE I E G 8 NE S L, Sl - S
DI o= =Y g VRN R L U m RN
BTHDH, TOHERLEBERDV L DTH L HGRMLE
DFEBIE R B S T B 72, EFRIMNRD 6Tk %
WTAS R OMREEIEHE %2 2B L TH b (Kobayashi
et al. 2012ab; Yamashita et al. 2012), Hiffig% #
DOH 5, 2 ik IMRI FRGFHIZ X S ITERSE S
72, 3 TH#iE 2 Ah oM S 15 FREEHIA MRI &~
AT I RIS EA LT, B kAT
D ILFTERITARD 2 R A 2 01 S iz Uz, SR
BIZES 7130 &7 Mk o T, AHHTFHRTE O MR

6 EEFREBYRMORFR

6.1 ERE

KEDEREHETH D H 27 FNIZDONTIL, Hish Ck
E) Tld, ZHIANDBEFEATKN I VAT 2=y
Y EER U722\ D it a3 508, AU 2
W2 (EFHERITETSDI4 —54) OT, EBIZ

EH OGP E I NG, IS5 ICHMES & #E
FHOAT Tl A ATSEATE O RIS B RN T
% Z k. HEMEE DAL S 3R E T L AFEERED
BAEAME NS5 Z & (Tanabe & Kosaka et al. 2012)
25, A HTSH AT EY O AR IS ) A . R AR
HERKEH 2 3T EF R oN, Sk, EHER AR
DAL 2ATE O MR & T OFIEREMIIZET 5 Z
LRI I NS,

Inayoshi Y, Minoda H, Arai Y, Nagayama K, (2012)
Direct observation of biological molecules in liquid
by environmental phase-plate transmission electron
microscopy. Micron 43:1091-1098.

Chen Y, Shigematsu H, Nagayama K, Sigworth F.
J., (2012) Measuring membrane potentials with cryo-
EM, Biophysical Journal:102 (Supplement 1) 395a
Kobayashi M, Otsuka Y, Kanazawa S, Yamaguchi
MK, Kakigi R (2012a) Size-invariant representation
of face in infant brain: fNIRS-adaptation study.
NeuroReport (in press).

Kobayashi M, Otsuka Y, Nakato E, Kanazawa S,
Yamaguchi MK, Kakigi R (2012b) Do infants rec-
ognize the Arcimboldo images as faces? Behavioral
and near-infrared spectroscopic study. J Exp Child
Psychol 111:22-36.

Yamashita W, Kanazawa S, Yamaguchi MK, Kakigi
R (2012) The effect of gaze direction on three-
dimensional face recognition in infant brain activity.
NeuroReport (in press).

Tanabe HC, Kosaka H, Saito DN, Koike T, Hayashi
MJ, Tzuma K, Komeda H, Ishitobi M, Omori M,
Munesue T, Okazawa H, Wada Y, Sadato N (2012)
Hard to “tune in”: neural mechanisms of live face-to-
face interaction with high-functioning autistic spec-

trum disorder. Front Hum Neurosci 6:268.

FH X VBEENTER, TITII TV 7 NVDH
WIEYY—FLY F2NRELTEFI VAV =y
Z Y OERA A SN, 2009 4D EERBY) b S pff 55
it & BREZRARFZD I NV — 7D, #HFUZHER) T germ
line transmission §56 h I VAV z=v /Y —FEt vy
N DIEBUZ I U 72 (Sasaki et al. Nature 2009), H
B FERERE T IX, A B2 ZE AT O IE B AL



REZ B 2 SRR 2 A INEHA T ZE IR #E . 7o 775
LECIZBWT, A OHRE & LT 5 HAEHD
ARG B e o T —FELy FOFE - &
G & IRHEAE % 47 S Hiak % FEEREYI b R STRT. BERE R
BEHEEEL T B BB T A B YR O
i 272, £ U T, [INBFASICAE R~ —F
vy IV DIEEZETF>TWS,

—Ji. HRRARR R IGEE P EAZITSITIE Y 1 VA
R Z—=%HNDBHERLOEFETH D, MBEE
IR HENE 70 'S A DEIZH 20 BB T
Ik, 2009 4 & D BYFEER YL Y R —D—AICEREE
FHOBAE T EAFERE (P2) 236 B, 775 /Bt
TANARI R =L VFT 4 I)VART Z—% H\\W 7=
BEFEAZERE (XYL, v—Fky M) 25
KELTIT>TER, TOME, BEETERKED
INKRINE A, SRR E DB REUR & DL T, Hr
TIZBFE S Tz, MR D S MR A 1 C A
IZHEATVEICIE S NDRERIL Y F U 4 VAR & —
& MIRAERALC E AT BIE T T 7/ Btk « VA
RIZRZR—IZ2EBER L2 —a U IZBWTDA, i
BT & N7z FIRE Tet-ON RIT & o T HY RS A
HBEEREBTH IO 2T, REGEINWK - W
I HfR AR T 2 T 3 B Bl DB S IC T L, 5T
T A7 FIVTOIFEHIEIHEII U 72 (Kinoshita
et al. Nature 2012), Z O & 5 72 xRl A 5% ¥k s 4 3
TaT T LATHBEINZHBDT 4 VART X —ig ¥
ZIRKENTEEFHALTS S 5728, EHEHFEHR
TIE 2012 FFE X D MEERERTHHI - R v 2 —12Y 4
WARY X —FAFE %2 B E U, INRERHEBI D BT
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BT, DA NARY Z—OfEH - {24t - Biffiigiine &
ZHIBLTWS,

6.2 Foa%E

BT TR, YU ATRACEEETFEAL S
I NTEEE T U RO E-EAff 2, Ty T
(EA SRR 78 A U 72 (R D R B Al % 0L — F 1 $2 48k
LTWwd CEMIF), ZDERY -2 E2RMET 572
HOFEREIZ, LF 2 5 2 BIREEE (v NH
P1A) 8 X0 2 55 7 BOATH) - R Tkt > & —
MR T WEBYEREN BEE - A1V vavE
(T A ; P1A) BREPLR->TWVWS,

7 v MZBE W T NIRRT A % 33 5 5l
ZHFET B2 %72 0 SEAIF XS GEVE MY D K L iz
O MA, £ EMHERIIGFERERFDERRT vV
M HCROMMEE (ES) Mifatk> A TZaetaer (iPS) #
fatk OBz Uz, £/-205 ES Mg - T,
FORERMR RN B, FOKBE BT A —5F $ux &
DLFEIZEI & > T, MHEELR R AEIC K 0 -
U7-ZREA ES #Milar 5B 2Ty hBLORAXR
AFvoma—aYRERED ) v 27U (KO) fifk
DR, 52T v b ROSA BETHICHENEEHEMR
FEMEMABRZ G v o214y (KI) v bOfE
HIZH KL TWS, 20 &S @i HEEET
Mz 2L T KO/KI 7 v b2 {ETE 2RENE
AR SEAT NI BN FHE L SR 3\ TNTERAR
FTRELU Ty MEKO/EREMN 2 49 5 Z &A%
BE& o 77,
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1 SFEEMRZR
1.1 HERRESR AR ERFT

Lo

MHEMRER TIFREM TR, 1A Y F v 2L, 2R
. G EHEFOWE & HaRIZEIT 25tz B L C
W5, BARIIZIE (1) ATP ZA4EF v 2L P2X, D,
WEBNHATIE T — T+ v 7 O T, B LUOF v %
VHRTHIZBTBTEEY 7 F VDR, (2)
Family C IZJ& 9 % Orphan {R# I Z AR Prrt3 O 43
TREBEDRIFIZMIT 72/ v 2 7T b U XA & AWAT
T FEIARNTAE, (3) G & 8 2 TS AR Ak O )
ARG AL L BERERRTRE, T LT o F Y v oD%
FREED#ENT, (4) KCNQLI-KCNE1 F ¥ 2 VE AR D2
DAL L GBI, (5) Kvd.2 F ¥ X )LD
F—T 1 DRIV 7=y b KChIP4 |2 X 2 ik
HEDMRNT. (6) hERG 7 % L O #ish T HER7: AL
D FHEREDIN, (7) TRPA1 F ¥ 2 VDY AV K E
S R EMRAFTEVE LB R DT 2 . BRI T 7o —
FIZLDHEDTVD, 2012 FEDFEKH XD 5> HARKN
2% D, Tateyama M & Kubo Y. Binding of Gq pro-
tein stabilizes the activated state of the muscarinic
receptor type 1. Neuropharmacology (in press) DN
RELATIZBENT 5,

G RUNZHEEEMT 2F L3V VAR ML X,
o X0 28 AR EIT I S (2 FEBL L. MR D B S5 (2 B
hBEBEREHRESX VI ETH D,

M1 ZAEARD S 7 FVIE 3 Bk G & 87 BITRE
TNDBH, HIT, G RUNRTEOREED M1 ZEKIZ Y
D &S MEHZ KIET T DOWTIE, REBZEDIZ W,

0.80

+ GaqGp1Gy2

Bk, M1 Z8AR0H 3 MlamL— 7 & C KAl
WA IZ F N FNENZ V828 CFP & YFP %A
UL7za v AT 7 s &MEEL T HEK293 Mz fE X
. TOEMALIRES FRET O & LT 72, K
FEIREZ2 LT, INFTRHREINAZIVAD
U NERRD, Bx DIER L 3 fIlaAIL— T
HENRBEFE-E-a AT 7 M, E¥R G X
YN BOTEMAREEZ R L TWe, £D72d, M1
LZRAEMARSE TN T2 G RV R EOERIZD W
TOMENPYIDTHREL o7z, 3R G XU NIE
EHRHHIELZZLITED, VAV NESIZL2 ML
O FRET Z1bix, ZOREMS AL, 72, VAR
T BREEMENEE o7z, T2, VA Y FBREROD
RIEMEADOEEIME RN Lz, 20226, G X UR
I BOREEH, M1 ZAAEOEEALESG 2 2T 52
EWRENT,

G XN BEREGUZHERD N DT DONWT, i
Bt —2BALAVWIILEDbLS Y, BEMZLD
ORI ERTZEPMEONTWSE, 2T, fF
LIV ANT 2 M EHAWVWT, M1 SRR EEN
RIFHIREE 2% RS D&M U 72, FRET fififr O
B BIOMEMN TIZ, VA Y RESROTEMALIZMES
REEZAAIE L, X512, Z{LORIEVH KT S Z
EDBREI N, TOFERD S, M1 ZAARD 5 M
MTE OB IEE LEEEZ & 5 Z AR Nz,

O M,R-FRET construct alone
W + GaqGp1Gy2

|
|
|
|
|
|
|
|
1

5
Log[oxo-M(M)]

AAZAHV = 2T eFNay) UREE ML O, VY RS2 L 5BEEILD FRET @iz X238, BXOG ¥ 28

3BT X D ELIRBO&Z5E L
M1 ZHRIZ 2 MDEER N7 EH 2L,

VY N Oxo-M #5128 5 &2t % FRET QMK F & UTHS 27z, 3 &k

GRAVNRIEELFHEI TS LIiz& ), FRET OZ(LIFMRL, 72, VA Y FIZN T 22 MR (Kd E2MET) Lz,
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1.2 DFaREERERM

7 TR AR B T I I L AR R A 5 o 7Y
THIDFE - b, BROBKIZE T 527 THiIAD
BHEL T DRI OV T Z ED T WD, £/,
O THER G0k D & Wi B 1 BRSBTS L.
TPz B 1 28 U WHEBRE S O L P2 2. R
T RBEHN BT SRR EREE D ZENZ DWW THET LT
W5,

1. PRI IEE - e

R ORGP LI BEE R EE T LT A
b izavFF LR+ Brel 2FE L, T DHAEEL
12 & b fiR e O B LI S D Z L &2
SMT U7z, Ez, FAEMHEHICE T 2 mkeiiiao
RER T2 E DN WMHATIZ & B0 E#ED, st
)5y (PG) IZ&oTEDEIITHEINTWS
DMERT U Tz ~NNT VERIBX T T X VTR D G R
EREBULI T A %ML, EHBRPGERKTSZ
& TR S oMM LAY T N
YA~ (BUF OL) ~DOMEREEICRDZ &2 RHEL
Too GRIE. PG ERERTOHEMEM Z M I T
T35 LT, RAENEHICE T MRG0 2 EH
PGiz&koTED LS IZHIfIThTWBh, £ O
fRHAIZHL D M,

2. AV IFr RadA R - 5L - TBREIEK

R RER OL 1, —2ofilE» @l o—a—1a v
BRI LTI ) VERERT 2 ZEBMonT NS,
ZOBE, OL B ED LI U TR Z#E L, DAL
EPRETEZDICDVTIEHRIEILS Ao TR, &
Bo=—a—a hFEFH LT OL T & 5 {485 5% i i 2
ZTVWBAREENRE SN0, MO @EREEREZ
W3 5 ECHEERMERETDH D, FE BERT
DA ST, FEMIHIEIC X 2 MlERNLEY 7 F Lo
JE ML (Mechanotransduction) (2 & - T, k4 7
OMBENHIHEINE Z L BRPASLER>TETWS,
BEMIRIEZ X $ 5 OL s e, I =) VB #ERE
DB TR FER, Mechanotransduction (285 W\
THEEREHZHESKFOZO2M, I VEHIC
PWTHHELRHEREEZR-ZTIL2RAB LA, £72 OL
—fMlifadz 03I ) VIERABEWASTE v o T
D MY AR, EKRNT OL OB E G gl T &
BRI VAV IR ARZMAWT, KN OL 2
B =a—u ViROEE, HEEABERE .

Sgeuy))
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¥ DI AL D P FE FEHE DRI IZHL D D,
3. 7'V THIKADOKERE & Witk

7)) THEOEEE U CRBEMEREE T A Fad A
MEO—D2L LTOMLCZED EFTW5s, Bk
FEROEREY UTHEERZ IR HETT % & Hil
WOl EhdZ L ThD, bvbIThEHEER
HICHBT 2V AR F v FRBLZ MG 2 & BidiEk
NEMTEIEEZHSHIZL, YAXRF U FIIHNE
EZBERKNFTHEIE2RHLEZ, £/2, MLC
DIFRELT TH S Mlel ZBFIRBEEZL 2 A, IE
WREETTHEREMI] c LHEUEROENS Z L %
R U7,
4. JVF GV AIVI—DA A=V T

) THRIlIAMEEME AR T2 Z itk oTy )
TALEZRAMT 2, AHBEREERT IV —T et
ATV 7)) VRIGIZEBHNERBBEHN AT T
BT 2 HEICED, BBERMEET A baY A FD
TR I VBRI & 5 ATP Ut 2 8% L7, B0
X F v 0 )L O BH RN C IS D R fot IR [ X0 iR
FREADA U7, COEREHACTEREA XY MDD
BB LD o7z, SHICTRTOMEERZEDLYE
THEES U THRHBIEED L 72H, B2z soh
B oTz, TOZ X ATP A = X LML
BToTWBEIZLERBLTWS, HEMEO AL ST
MRATAZATH ATP i 2R L T\ 5, 72K
HRZREWBIRZORFE U7 7V & 3 VR af ik
EHWT, TAMBYA MRSDI VR I VB A
A1 =X L OFEIIZEL D ML,
5. N-fsSBREBIOREERE & PR

T2 INFE SO MR MNTIEZ P L. SDS-
PAGE t#laabH 5 Z & T HWEEE A& 0BG
ZFAET BHM 2Lz, WEEREIXZ O E
W TR R R BEIE 12 % B B B IR LEESE 2 A L
72o SAEE T GleNAc-6-sulfotransferasel A3
RICKHRMAIZERLTWD 2, £/ 2 OfBEER
BED /)Y 7T N ATHEBENMEELTEZ &0
5. ZOMEIMBEZFEFIAMLTWE Z LA
MPotz, F7-. WRFEIZHEBLL TW5 6-sialyl Lewis
CHitizHE L TWBEER v N7 E DGR & B2 5
ZEMTER,



2 HRRFEMER
2.1 EEEFRFRE

RIS F T lE Y F 7 AR A = X L%
DTVVTHHEL, ZOBERENR DI SIZLT
TAMA FOVFTARBEFERITONEHN
SMTT B, YIFEHMTIMBAICHEHELZ 1) 2
I M OVLIRE EAREE DHHC EHE, 8 L0°2)
TAPABEEYD 4> R LGI1 - ADAM22 Z &4k % i
MEULTYF TRAMBERORBEZKT EEZ SN TY
% AMPA BIZ )V 2 I VS EERE N LY F T AR
EOHMEME 2T 22 2HELTVWS, Zhs
DHIT, 2012 FITFEFR L 72 LT O & BIE ST
DWFLEIZDWTHANT %S, LuD et al. J Biol Chem
287:21856-21865 (2012)

1. DHHC ™)V 3 M M)VIEEE X PI4 kinase Ila
BAEOMBRARTEZ BT 5

FA3lE DHHC 7SV 3 b A VLR OB & L
TN S 7 F IAREIZ EHE 2% H % 05 PI4 kinase
o Z[FE L7z, PI4 kinase I & PI(4)P 2 & L.
Z ORENEEE O BT 5 2 L B2, PI(4,5)P2
DOFEEAEE ULTHRATZ 7 F VA /¥ b= IVIBE R
EHIET 2, MMV TIE PIAP XY+ 7R
INRIZBFEL, ¥ F TRAEEOHIEIC & B AL H
BRI, S, AL 1E DHHCS, 7 HR M2 P14
kinase Ila %78V X M1 VLU, % OMIENBLE % il
WIarZ i ALK,

— . RREBIFWEEICH Ehi &, MRMEIcSIT 5
WY F 7 2AOREN L EGEHETH S PSD-95
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DV NI LEMiO LR, FERAL o -7
B E SRR RIS 2 B L THED T WD CRFER),

2. LGI1 BRIZX VT D TA»ADH FIREDHH
TAPARAODR 1% 12/ 5 5 — i 2wk i
BT, MR, MR O BE TR E B FN e E
ZH6NTW5, LGIL1 itk b0 H 3O FKEMH S T
APATRRTERDIR SN D MR IR RN 5 &
HETH»D, INETIZ, AL 1) LGI1 ONARE
k& LT ADAM22, ADAM23 Z[FEL, 2) LGI1 A*
ADAM22 %4+ LT AMPA Z& K% N L7 F 7T A5
EERMET S, 3)LGIL /v 277 hY U ATIEE
WHETAPADRBIEL AMPA SBKENLZVF T
AEENMETTEZ 2 AELTWS,

BE, E P THEINTWS LGIL DI ALV AR
HARIZEB U, LGIL OAEMBEE R & TNT, SRS
OffHZ HiF L TW5a, fA3tid LGI1 D2 R Z 43
RETE W EIZHEL, TTnE R 5 2 fiE
D LGI1 B~ Y AZMER L. EFH, MLFH
(2 LGI1 22K DOBERE RN S 72 & T B REREE % it
LTWwd, ZO#E, 2WARTIT/NMNIKICEES Z
E. SIEIZ S IBEI ADAM22 & OFEE AN I
fEEXNTWSZ 2 RHLEZ, Z0k5iT, LGI1 &
Z DA ADAM22 OGOV Z —E L~
IZHERFS 2 DIT AR B &2 RT3 2 & 2B 5 H T
Lo2db (RFEH).,



2.2 HLBERARTZRERT

FAZEDERMIE 1992 £ DK, i B2 B3 8 X0 BR B4 1%
ZRZED LI IZTRTOMPAREIF> T VB EHRE—
PR CHRAMZ ML TDOA D= L%, F¥ 1
Ve NI VAR=R, UV =¥ OEBERED T DE
S UTHAIMIZHIET 2 L3z, MKEEED X 7
ZALEENSOERE L UTHET 52 & % HEIZH
"LTW5, 72, MEIZE T 2 SR BHRAED X 7
ZALERAT 272D DM%EEIT> TS, 2012
ik, EEUTRD 3 AFEEIC B A 72,

1. HIRARENE & ZOmke & L TOMBIZEREED X 7
A=/ VA

TR b — ¥ 2T AR O R e NME DM E D
%, Apoptotic Volume Decrease (AVD) & FEiXH %
T OFEYHM (7R = ZAREBE D ~2 )
. KT RO Cl™ F v 2 EHLICE o TH =63
%, ShFGEX, AVD BRI pes K+, Cl- B
EORDBENEZ L, ZLTIDOKCIHHHEIZLS
AR OREER, MLl Ca2t BIENE 253, *
DRIZAAN—EX 3 OFEMANG SR I INE I L %
B S Az U7z (Dezaki et al. 2012 Apoptosis), & 7z,
TR M= ZFEFED p38 ¥ JNK 2D MAPK @
EMALIE, AVD O EIR TR RS FIROBKLTH S Z
ExZBPH ST L7z (Hasegawa et al. 2012 Int J Mol
Sci)e BHIZIE, THRM =Y ARIZHAETZ4 =V T —
& - ZS—E )9 WEHALR, I b T R Y TR
25, AVD O FiRDOBERXTHSHZ L, LT, AVD
FWD7 B A AN—EOFERAIZBEKFL W & %
ST U, Bl 2 IRERL ETIEE D AVD OFif
ICEE LT, A= 3 KA 2 2 i M
PR ERZIINDEZLEZPS P L (Maeno et al.
2012 Cells),

=i 7\ — ¥ AT R I R RS 5k AN D
%, ZOFEMHMEIE NaClIRAIL L > THESL I N,
Necrotic Volume Increase (NVI) &IFiEh5, 45
R - FEERIC L o THI &R I I N5 DRI D
N3O x 20—y A%k, CFTR 7 =4~
F ¥ FIVOIEHAIZ X o TRFI TN D Z £ %, in vivo,
in vitro MEBRRTIEH L. CFTR 2L EBHR D
R—=2ry heih 552 L% U7 (Uramoto et al.
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2012 Cell Physiol Biochem),

2. NMABTLT Y —F Y RNDG A=A LD
fiE

AR VY — T H 2 ARURZVES w7
=4 v F ¥ )V (VSOR) &, MR & > THEME
fEEnzad, ZORFAN=ZALEAHETH >/, 5
|, BREBINRIZIE, ACTN4 2% ABCF2 @ N i
I A THEMEEHT S 2ICX 5T, EERIC
B35 ABCF2 12 & 5 VSOR &AL % f#R T 5
ZED, TDAAZALTHD2IaWHoNITLE
(Ando-Akatsuka et al. 2012 J Cell Physiol),

I 1 ODAMME Y —ThHovFY - T=F >
F v 2V (Maxi-Cl) O FIERFAETH Z%, 5l
T INTE AT F TV 1IZBIMED RS 5
FTHBI L, T UTHHIZILL THIlES, 5D ATP
g% 525 Z & &S 2 U7z (Islam et al. 2012
Am J Physiol Cell Physiol),

—7i. BB v ¥ —TH % Hypertonicity-Induced
Cation Channel (HICC) O 4 TS KEETH > 72
M, SE. ThH TRPM2 @ C Kii—#RET 7V
7 vk (TRPM2-AC) THBZ L zIZLHTHS M
J 53z, FoiEMALIZIE CD38 (cyclic ADP ribose
hydrolase) & D FHMHE/EHAPBRERI L 2R LT
(Numata et al. 2012 J Physiol),

3. WBICB T S HEEENID X = A LHHP L X 5
) TV T K BB DT

MRRIE 2R CTESETITEAHBL, ZOERZ M
PIIZ D72 25 Lz, REN R o BPER, B &
75 & QRSN & AT S EHE LB 2 H > T W5,
Slal. 2K TIZRAEDBHFE U 72 i I 55 28 HH A% %
AW7itsiz 39, MG R LRl
T SLURP-1 23 MEME e LTHREELTWS 2t %
D& 27z (Matsumoto et al. 2012 PLoS One), %
7o, MR T RO o R ERX S
T VORAMEFEIZ LB AL F D R D Y
PEIZETI U, in vivo ¥ AD 4 L % o Vi~
DEORBHT, SV AZRBI LI LITHIILE

(Tsunematsu et al. 2012 Neurosci Res),



2.3 HHRR A IERF IR ERFT

TRP F ¥ £ )VIZER 2 H T URARIBERE - LEX
7 ORI A - NIRFE O 0 TR DT 2 HED
TW5,

1. TRPA1 &AL K OHIEEERE O fE bt

BTV 3 — DR FEBERAMKAFRIZ TRPAL %215
PALL TREAEERT 2 Z L 20522 U, #ERHTEE
LIZBDH 5 Z & & W2 U7 (Plliiger Archiv, 2012),
THVYIZE EN B 2 DD isothiocyanate X 7 6-
(methylsulfinyl)hexyl isothiocyanate (6-MSITC) &
6-(methylthio)hexyl isothiocyanate (6-MTITC) A%
TRPA1 &M b3 5 Z & 28522 L7z (Chemical
Senses, 2012), HARICFET 8L 2 HERT 2HW
T. TRPMS % &ML LT TRPALl 2fHE S 2WE %
AV == LT, 18cineocle B’% 5 L7-ME%2H
DHARIRYBE TH D Z LD S AR o 72 (Molec
Pain, 2012).

2. TRPVAIZKBZRETFF ) %4 bONY Tk
RS O R b
NUARKET T F YA N TERPWEE CHEET
%5 TRPVAM BHhT=>, ENR~NY Ve ELEKRER
BLUTT RALVYAY Yy VI a vy 2RO TRENY
TR L CWB Z e 2 Uz, b N EREREAE
FWT TRPVA EBRIZERE N Y THEEIZE D o> TW
HZeEPESMZL, HEL TRPV4ALFEWEIZ L -
TRA=YUNSDOEESRERHEIND ZEDHS
MZ7% o 7z (PHiiger Archiv, 2012),

3. TRPM2 OB bAKFEIZ & 5 BB O bt
B LKEIRIZ & > T HEK293 fifIc B X ¢ 7=

115

TRPM2 OBUSE VBRI NDE Z LD h o7z, TD
BRI ER Lk FEI12 & 5 TRPM2 O ZGE ML B
DT (&FE) 12k 2 Z WS RY ., EiR(bK
FIZX > T XN TRPM2 O X F 4 = Ik % 55
BERKZESTRE LV, vV A~ 0T 77—
THRABRDEILAKFEIZ & 5 TRPM2 KEhER R A IR
XN, TRPM2 kv 27107 7 — I TIEHEL TV,
TRPM2 REXTADY /AT 7 —=ITIE, 1+ H
AV OFEERADRIRE ERIC X 2 EREED R E B
BINZD o722 5, TRPM2 I3l Gz <
on 7y =V TEAIND EBILKETHAL I N TH
BRI L, ~278v 77— VKR E HE S E T BTt
W BHDEHEZ SN (PNAS, 2012),

4. AT NVB LT M5 TRPAL F v RVOBIGT 2
u—= 7 LBk

IHFLE TRPAL I3RS M %2 D iR v
ERoTVWRVWEFZ SN TS, TRPAL Ik E
T TRPV1 K ixardi<obhh, BERTITEEK
@O TRPAL Dt > P — UTHEET 2 Z 2 23b o
TW3, i, #~E TRPAL 2’y NSETOEE
ZRIZELSTVWE I EAREINZDT, =Y A
HINE 7V —27 =) sAFX DO TRPAL 2 &ET
IA—=v I Lzl A, ¥h5E 30-40 KO BRI
THEMALT 2R VT — 2 UTHKEET 22 &0 0 h 5
7o ALFYBERZHIMEFINT Wz, =Y AHT
VTR MR IZ TRPVL, TRPAL 2 \> 2D
DEREL VT —2E->TWzEDEFER 5N S (J Biol
Chem, 2012),



3 EMAIBRMRR

3.1 RBEFRMIFTHRITFERFT

S FR AV OB PN 3 K O F 3R R D e g
Wiz ERFENGRE UTE R, klEZh o D%
FHEIET, HEEEICEERKHZEZZLTWS S
D DRI & < D h> o TWIRWEEERHI D A A
EHLT I A TR ZED TN 5, FERAEX
TERFEL DT LD 5 DR — = 2 — 1 VIETZ R 2
THRREIEI 5%, L % F O 72 BERE MR S 2L 1R
iRk (FMRI) $0FH U CEERIZHZEZ ED TN 5,
P NOETVEYE UL THWT WS D, Bl
b b EMGE Uz IMRIIZ X B IMEBI OIS ST > T
W5, BRI OB\ — T d D YA D K KSR
MEIZBIRT 2 BRIERAMATE D L S ITRBEI TN T
WAEDEFAREZYILO= 2 — 0 VEEZRER DR
&Y D fMRI FHUFEER DGR X & TS 5,

Nishio A, Goda N, Komatsu H (2012) Neural se-
lectivity and representation of gloss in the monkey
inferior temporal cortex. J Neuroscience 32:10780-
10793.

KEREOR T IZHE A %5 X 5 R IR
Ytk o R RFVET D B, RIS B S5 & 4k
R D =D D437 S BB o SIS IR T5 1A
ZREH ., R OERR SR U T AR U7z 5 & 55
SEHECAETKNT 5, — AN EHoDLT
FIZKA S 5, ERBHRMHNFEOLSIZ2525D
KOG EFPA S ANZ—FHAIZRE LD, £ D
BRENAFAES RN LMD 7= DI T FHBIES D <,
R SR VE BT S DIRE (ps), FRHUR S D5R X
(pd), MEKEDIELY (o) DZDDNTA—X%EH
WOEMT 5 Z e N TE S,

KA FFEDERDOMARIZFNZ DIz, Lk
D=ZDDNRT A=K (ps. pd. a) Oz LilAEDLE
ZROMIMRE G v b EfED, ERREEZT TS
PIVIZERUT, MUBEE= 2 —1 > DRE ZHHA
LERET o7z, TORER, TUEHRED R (TE

s 95
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B %) O FHIEEE T RE R B R E O Y IR O Rl
BIRWIZEET 22 —0 U FEETEZ 2 AT L
T2o ED XD IR ORFITHLIEE T 2 lE =2 —
OVIZEoTHRE->TWE, ZNH6D=a—1 Vi,
VIR IR % 25 2 C £ B IR R 20 2 25, YiikimsB iy
TEZ V2 XS IESICHELET S KR L R Lo
T2 0SEIRMENRE L, ZOZ8IE, Zho5D=a—
Oy MBNAT T4 NDORFTOHRESZ =22, WKDF
VIR 7R 0 B X &0 o T IR & E BB AR AR W RS
RIEUTWBRTIERL, BRZEDEDITKIEL TW
B EERIELTWS,

Okazawa G, Goda N, Komatsu H (2012) Selective re-
sponses to surface gloss in the macaque visual cortex
revealed by fMRI. Neuroimage 63:1321-1333.

HIROEROPEAGERE O L DB T i Eh
SMEFND DT, B4 FAHBEELZIToTWE Y
L D TG B % BERE AT SR IR R 3E (IMRI) TEHEIT
BEREToT-, ZOERTITNNZ £ OYRE G %
ERUERE, BROBARUBRO Y b — )V
BEERUAGOBCHNER 2L, a3y ha—
IVEGITEG 2 BT 2 AN RERTH 2 /AT
ZEE BRSO T =% 3 b T A MR
[ UIzZ A A, EEEBEERD OAMEE Todizd
BILIZEoTHIREMILAEBDTH D, TORME
AR EE R E AR D BN AR & EARITE TS R B oD H e D R
& U 72 fEIS T IR N U TR VIGE DR S vz,
FNLAMCHIAGR R, Ric—XEHREE (V1) T
JIR % DEG TRWVE VBRI N7, SHIRME
DLNHYELEERD S, HEOHEL A NJ T LADEE
(skewness) ASERFNIRICEART 5 mrRetEAse s T
By, EEIHCGARTOMMTHRIETES Z L %2R
TETIUEITbNT WS, 5RO MRI L O#ER
. ZO XD RUHENERIZV I ThRIhTWEZ L
IZE25D00BHINN,



3.2 #MET U FILERRER

RS 7 F IOV ZEE T Tk, IR R DB RERI 3R 1

DRIR 2L UT, &0 MR TH 2 MR RIEED
ez MR T 5 Z L2 HiEL TS 2 DT WS, B
R DO ANERFEAM TIXER TN T O FEEEE D 55 X % Fah
N7z, WA VN O IRE 2R Z &58
AU Tz, EHRD T8 U Edl &2 B (2 B %S -
BATEHZ %2007,
Satake S, Inoue T, Imoto K (2012) Paired-pulse fa-
cilitation of multivesicular release and intersynaptic
spillover of glutamate at rat cerebellar granule cell-
interneurone synapses. J Physiol 590:5653 — 5675.

2 [ EGERIE (=72 2R ZHES S T ARE
OWRIE, RT/OVAERE U TLLSASNTVB A,
H—D Y F T ADBEREZAIZ DWW TR+ MG 27 &
NTWR, NMERAE (CRrPERiiE) 250+ 8
MMM DY F T A TR, RTHEED 2 B HO
Y - T A%ER (EPSC) THRIEMH D A7 5 35
HIRFEBD — @B ICHR T 2HE 2 WwE L, KX
T, ZNoRT 7OV AR OFEBRET 2 B S 73
5728, EPSC ¥ %7 1 7 ADFM @i #1457 - 72, 2
[ H EPSC T, #l#h 5 EPSC BHif & T O KInHERE
A1 [EH EPSC & 0 ¥ ML, —4. EPSC B
B 6E—27 £ TORERMIIERE L TW-, £72,
EPSC JEMIZDWT, @k (fast) LBV
(slow) D 2 DD /HEL THENT 2170, IR
DRT )0 AER T slow DRERREEER (Tglow) HERIZ
doEEINTVWEZ 2Rl U7, X oIITRAEN
FHEEZHWT, RT7 7OV AR OFREBIE % B85 U 72,
TR I VIBEEAREESE TBOA X, slow & %giow
IR I THERBORT 2NV A % AL
7zo T UiEFUZEED &, (1) 2 M1 H EPSC Okl
KiEZ>F T 2N OT SR & 2 B R L 7
Z &, (2) PR I R 2 BRI AV RIS
MBI NZHREEMBE N X I VY F T AAHE
WUTHRER - BRE L2 ik ERI NS LR L,
ZOHEEIX, ANV Y L ERSHERNH > AMPA
SZHEEF ¥ ANVIEEALE WSROIV a2 —R Y I a
L= a VIRNTOREREE T 2D TH - 72,

BBIZEAF IV o050 THEERWT, BERER
T 7OV AR D A ENC DO W TG 2T o 72, A
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T. EPSC DR HIE R IZE W, /M e EPSP
IZHRIE DI R AR SNz, b b Bk XIS E)
BALDFABE I HAZ L T EPSC Okl & = R %
BRZBHENWIERDA =X LIZE Y, AfEMEMIE
OB EZ XA FI v I IHIHTERZ L E2REBLT
w3,

Sugiyama D, Hur SW, Pickering AE, Kase D, Kim
SJ, Kawamata M, Imoto K, Furue H (2012) In vivo
patch-clamp recording from locus coeruleus neurones
in the rat brainstem. J Physiol 590:2225-2231.

B HERLD 2 VT B L) il oAt R 12
IR &L, RO, (8, REOTEH L &2
figaredlz, BHRARBIZOLEITREL, BA
DAfE% FMIMICHEEIT 2 ZehonTnwb, TE
DEN S, BIZBIT2 /07 N+ ) AEEHEZE
MW7 SRR OIS S iz I T &2, — 7T
B TH 2 EREMBEMEOEESH Z0b D22 > b
0 —)Lg %A 0= X LDFEMIZREZRHZENZ WV,
Z 2T, HREMRMRICTELEINDG Y F TARED
SR 2R AT 2 W REIZ T B in vivo Ny F U TV TiEE
HHRUZFAFE L 72,

TR VEKBENICT Y PR EAEEREICE Y
U7z, BRBERRIZ/MMZFRZE U, & U 72 e sl H
Sy FEMEZFAL, HFHREMREME? S S -t
Wy F 25y Tilkkalt oz, BIREE FICHHEK
PRI IEHY-60 mV OFfFLEMNZH L. B Hz DEF
MEDIRFNEN & FA U Tze BRE A~ DB 7358 AR
EMAD &, FESEN @MU, = oRil
IND2HMEDIREEMR U, BALEE FIZ kD H|
WEfTS e, BEED Y F T ABBROREHEITE
b3, WADRERRY F T AEBRVFRLI NS Z L
DS DT o 72, REEIE, B HERZ MR fL o I B
ABR SR I AT S 5 BB MRS v F T AR
DFLERDHRD DA ST GABA % /v'3 28D
VF T AEGE DL TRk - T TE S, €5 T,
Tk % 752 HE BRBRE OO R E & W) 5 1 BEAZ AR T & i 5
BRHED 2 T AL ROV OFEMIIRRETIC, E 72, JRfE
WOLEFHZHRA S LTHRENMOTHHTHL Z L
PRI Nz,



3.3 #iEDLHTRERR

BN ERLE T BRIV — T TR, KIMEERRE
By Dt [ R e & 2 DRBRIRFIIFEEA I = X LD
fRMfr 2T > TWB, REEIZ, Ty b -7 ADKMN
REHRERZ MR, HERKIRE T TEVA A=V Y
THEBIO 2 FHEBEEIZLDIIN S TS A =DV
TN K BEERE BN U7z, F 72, in vitro BYYI R LA
ZHR— ISy F o5y Tk R E @ L
R E RN, in vivo BRIEENY) 2 SR & U 72 R AR
FER, SIHFBIKEEZ 7 2 N T 2TEIENEER, V1L
ARV =Y —Z kB HEBENMRIT 25 EfFREToT W
%, TOHTREERDED > RN EE LT IZEHT,
1. SLEEEPPIT DA F N T B8N i I B 08 oD A T84
BRIz B0 B 1 #

InFTicHLE. 7y NRINEERREE O R
A% FN TR AT R T & i hr U, BRI T IR
MRS A 12 & 0 I 72 2 2 — )L oD i 3] B 5 03 B
INTVWBZeaRE L, £/, EBRFKEHORE
R TR 2 B L . TRl 2 W L CHE T 5 &, Z
DB/NMERREEEREBER S e nWZ e /RHLTWS,
Srlal, PUINRRE [ B O T 2k AL I IRALELIZ 5 2 %
WEBLZHSPIZTAEHNT, FFEFD S Y MIBWT
% F ¥ xR 3 VEME W TEEO G
M5 FIREHC AN 7158 & Gldk U, ERkBeRic 249
57 VAT 4 v ORI 5 [t % f# i U 7=,
[E 2 208k L 7= I D 42 T DR 7 OB K S 12 M H A
BT 2 A L. KIGORPIMEZFEARZE Z A IEH
7 v b T SOGEFPEZLT WS R TICRE U TEW»
A TRMFEKDRAS N, T LT, MR SRk
Fv M TIEHZIDO LD REAIEAS NG, SIS ERMED
BRE RN T THEWREBFR KA SN, PAE
DFERD S, BUREF IR A2 0SS 1T & 0 S
REEEEERT S22k, fHEAT A=
X U CHEMBL U 72 SOV % 7% 37l B 5 [ oD 7 Bl oD [ i1
EIFZ2ZE2TBEIZLTVWS ZEAREBI NI,

2. RIEBE S LIOVIF R bR RIEIERRIC B 5 7 F A
Y —il7a b A RNV OB

KENEEIZ B 1) 2 Mgl o >+ T A& X, F
VR LTIFRL FEE ORI & ERNICER S T wn
520, Bxz2ECEBOMEE,oHEI N T
%, ULDURH SRR MRS S 2 BE T 5501 A
HZALIZDVTIRIFEAED P> TR, ERNEE
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AT THB I ARX—ETE A FAY Y (cPedh)
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LFP 13528 D LFP & @\ AHBIRECE R U 72 (BE T
R 0.2mm, r=0.71 + 0.02). A CJEEEIH I & >
THEE LFP (3#EB) BT 2 X —& (10-35Hz) &
77 v = (110-140Hz) HiEDEH 2 L K BB L 72 (BE
0.2mm, r3=0.83 = 0.02, r,=0.51 £ 0.05), Z DGR
& BMIL IZ8 W T ECoG » & @B BE LFP #E % 5
BRUMSZL%EmRU. A TECOG & LFP OBf&RIZ
DWTHELRKRE X 2,



6.2 HEIEEKEERELIBIT 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 &
BIE - BEEICE 7D KEN KR B R B2 L 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™ 1 7 ViREiREIZ B B W5t

1. ZRXFHMEEHV in vivo £ A =Y U kI
X B3 « BEEIC & 725 KIKBCE MIEEE LD BI%E

INETIT, @HENERMREE S 2V L —F =%
AU 20 PRikiEz2 BAICEA LT, SRR
FEEAEDPHB L TV L EEFREY T ZAITBNT,
KIMEEA S 1 Y A — MVELE DD KR 4
Bizblz kG L0 1 2 270 YU OMHIEED
AA=I VBRI T DI, 27AUEDE
WMIZ o720 B UBEZMREE Lz, 2o D
fire MM LT, AEZ 1) BHEKHEET LYY AILE
W, RS OB A FEERIT BT D R ER
PEARHIREE (S 1) NG R EEEERE D £ 10z
DWTHE U7z, @M Tl ~ w7 AN ST IS 1
BMEMENE= 2 — B OIEHAEHICTHELTED,
GABA S INL Tz, S1 © GABA ZAMKEERE
ZHYEL TIIHIT 5 &L EmITENLTE L. GABA
TZRRERE R T B L ERITENESE Lz, 202
& S HI M R O 5 Bl 0 S 1T Bl & B 4 R 4
T 2R+ THEZEPRBINZ, TOAHN=
L& LT, Mgz, S1 EE Mo KCC2
FEHAIZ & D GABA oML 2728, S1
25 DTy % H S B o @ RIVE Bl & 584 1 HIH]
TEHIENTES, KRTHNERIND ZENVHS
e o7 (Eto et al., J Neurosci 2012),

—h. TAIZLAET, I 702 7HIBE O ZEE A3 5R
FERIPBIRZEL AR A Vi DY F T ARERERIT
RN U CTREFEINIZHEMU ., MMM & OREEIFIZ X Z D
EMRHPSERT 52— AT, EEHZHFHI TS L
MR 2N 3 2B 2 RE Uz, BlE., KINKE
AT A AEARIZBWTEKERZWFIE, 2 8F live
cell imaging %% U uncaging %% F\ T, AR YEE

~
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WOBRET->T WD, £/, 3702 7Hifask
D FHREHIIE A~ D B2 fid o B 1 A S FiRe g~ D 57 2
DRFEIT>TWVWD, TNSIZDVWTHEIERRI L
LTHELTWL FETH 5,
HFRFE (BT RIHNLRY EANESRR) & LT,
WARRERIZB IS a2 —a DX —VA—nN—iZD
WT, M2 ULiz=a—0 > & UAEICHE
—a—prAREINEZ L, BLUFOBERIIRE
ATHEAZRNZ RIS T WB Z & %, in vivo I
BIZLDEREHA AV Y 7 2HCTHBHELE, £
7o WRESIERKRFEARERHESIR & 2 6 1B
ZHWT, IBE MR 0 LR ATz I U 7=,

2. IR OIS K REEIZB T 541

GABA - 7'V ¥ v & LUl T 2 BRI O > &
TZIZE T, MREEET DO FRIZ & > T GABA 1K
WAL, 27V Y VRPN Lz, 2k, 2L
2 3 VEpEE RO ER THIH X iz 0T, dikE
TEEANE AL —MIAE 2V & 3V BRIEE A b FH—iH
PR ERIZAFAE S B 2V & I VIR EIRIKIZ & 5 2
VAR I VEEID AA—HERIANT GAD I2&k 270
2I VNS GABA AR TLE—Y F T AN D
GABA &2 LR —GABA Az X5 Z & A8
FIHAL 72 25 DFEERIZOWVWTIISHBRM L E UTH
KRUTWL FPETH D, —f. ZEWED GABA »
S5V UADEAIZBEUTE ISV F T ABED
VY U RBROEREEE MG T 5720, Q-dot (R
Ry b)) 2HWESA TRLA A=V T 2EAL K,
BB RN % 0 GBI 20 O v 2 AR
FlzHWTHRE Lz 25, BEL M TH -
TH, VY UEMREEOERIZGL T, YT A
2B B RZEROHEINLT DHER LGz, /R,
[l 52 AR D R FEE LN B 1) B ZBARDIEMED A i
PHRBIEIICLI o THEINDG LEZ SN T WM,
Tx OWIED S, BRI 2RI BV TH ZEIK
DRENEALT 5 Z L DRBE Nz,

7. GABA OB #i—ith 7 ki & Ml fa R 2 S L O
IRF RS S L A T BE 72 KCO2-tetO ¥ 0 A% VT,
PERRHRDS AL E Y UEAILE Y (Gn-Rh) #gHIE O
TEBHIANZ X 5 LH OOV 2R 4501 & HESHHIE Iz D\
T, RMRERIKT & MRS % FlE U 72,



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. HALE TORIRBERIC X 288 - SUEIFEOR
FiTBERE

AL IXREBRZRINT 27210 T, BRAREKE
REEREAL, BECEEERIZTN, TOAN=
ALEHS P TIRRN, REFE T, HAE IR
G955, BEagEPHs s DROJEN®R
TIEEIF TN 2 U EAME N L. Sz Kb DI
WHENEELZ 2SN U, 2. ZOEMAIIR,
HEMRERLEE., MEE»rS Ve xrT7 ) v =a—
0 ENT SR NIBEHEEANDORBVHEET S &
ZHSMZ U7z, (Ogawa N et al. Metabolism 2012;
KT HARZIEZ EZE L OILFE %)

2. TSI KL B SOCS3 R T RIZL T F
VTN L REETRIET S

SOCS3 &L 7F % IL-6 OMIEAIGEI S 7 &
LTHIGNT WD, AL TIE, HLERIER 22
SOCS3 %/ v 27U bUIT AN, T <IZ 100
% EIEE A RIET B Z L 2SI U, TRRERIE
BroBEEEAOND, BHETIIV TF VS
INTWVWBEZERHSNTWS, TDT T ADFRH
TRVIF U TFANRTELTED, 5TV TF
VOHBEEEE > T\, IL-6 DY A M IA Uik
LI F oo Ui U, BRI AR AN SR - 1
HEok, VIFVHikEv D RAIZ#ET 2L, B
ORFEIFFERICHGEI SN, LEDZ &5, SOCS3
EEHBEIZBEWTL 7F vy 7 FLzHLTE,
DERENEEIND Z L IZL > THENRIET 2L %
Zobd, AR, BEBEREOHEIIEWTE
BWREWETNVICRD L EZ 5N 5, (Inagaki-Ohara
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K et al. Oncogene 2112; BBk K%, EREE L > X —;
BEHE K% & DS

3. a-synculein IZ X 2 IENiHINE TOWER 0 A A2k
il

a-synculein 1. B2 B W THFRAZZEYE D W2
5L, ZOERBERIN—FVY VROKIELED S
ZEeMWEINTWVWSE, UL, a-synculein i, K
A TEEEI N, MTITFEET 5, AHZETIE.
a-synculein 28, BRI /ERILCA v A Y V& H
BECINVI—-ADOWMAAZFED D Z L2 o0
U7z, £72. ZOEAIE, LPAR2-Gabl-PI3K-Akt %
BENTHIEEZHOMIZUEZ, 61T, 7 AILE
532 . MRIGHMZ T BRI B W T Mk
DHEREIZ L > TN I —ADW VAR EHEZ 2 L %
B S AT U7z, (Rodriguez-Araujo G et al. Cell Mol
Life Sci 2012; KBKZF: & O I FEHF5E)

4. Wit~ 2707 7 —Yh 50 TNF-a EEIZKR
(E T (S|

G539 % RO BRI AN~y e T 7 =YD
HHEPTTE L, ZNDTNF-a DY A N1 V%
AU CHRRAMERC R %2 X3, = 0GR, Helhfiig
MEDT T ARXTF VR EDEEA - DbEINGHIT 2
Lo TAVAY VI EZRIESI R L LERS
NTW5, KEFEIE BRI EET2~ov 7 7 —
VN BARED L ZZ I TE D, TNF-a O EED
MENTWBZ 2SI U, T2, MENICE
BEEMRER TF R AgRP 28535 &, 2@kt
TEEDMIH X N, Z DR, TNF-a OFEENEE 5 Z
EERPASPIT U, SEMRIC KD HRIERIX. B2 %
FE— PKAWESEZNTHZ LS LT,



7 1718 - REDFEAEY S —
7.1 BELFREBYEHRE

EETREHYERECTIE, Fy MBI S8IET
BEEAR OHEFIZHRIR L D OBIEFRET Y A& W
7 IXBEREREAT B L TH 0. FIITEIZ T HEBY
EBLZBE D 2 W72 & TIZEAM O REET > TV 5,
TIZTIH 2012 FFIZHR UM 1L D S B, hRMY
2w o T7U Ty b RERT B ERET 5k
DIZELD A Z, T v b ES MO 4 fEKEAHTE LI
B9 2% 1 MOMEZMNT 5,

Hirabayashi M, Tamura C, Sanbo M, Goto T, Kato-
Itoh M, Kobayashi T, Nakauchi M & Hochi S (2012)
Ability of tetraploid rat blastocysts to support fetal
development after complementation with embryonic
stem cells. Mol Reprod Dev 79:402-412.

<~ ATIE ES Milde 4 f5RED S HRESEL 72
FRAIMEEMET 22 LT ES MO AIZHRT 5
frxE8lc& % (Nagy et al. 1990), &I T, iR
FIANDFESVHERINZ 4 71> DFy b ES Ml
Bz WV, 4 RBRIRRISEIC & 2 T v M EFO/EHE R
ATz, N —Hflfaiziz, CAG/Venus-Tg 7 v ~ (WI
R) HK ES fifatk o rESWIv3i-1, rESWIv3i-5, & &
U hybrid (WI x DA) 3% ES fifa#kd rESBLK?2i-1,
rESBLK2i-1/huKO %% 7~22 TH\W7z, &Z b

7.2 1TENRRVERITE

TEIRRA R = Cld, SRBEETRESY Y AT L
THRNITEI T A NNy 71U — %175 2 & THMER
FATENZ R~ AZFEL. £DY T ZADMWN % i
THI LIk TRIZT L7H - HEEDOBKR, X
SIZIFHMEEDO P HERREHSNZT 22 H
fBLTw3,

2012 EEFMETHEO O —HBIRETH 5 I FHIK
WWBWTEBZEMUMZ, T AZIFANITELTO
WAEVMEDOHKMEE KL Lizizd, TOEETIEZ
AL NI NI T ARME B o 2 h8, BAESZKEINT
DT ANDIFE A, HEE S O i AR R R FEADZ
AN LT L O IR%2(T o 7z, AREEILHFSEAS 12
. TN 2 RO IR 21T 5> TW D, I U AR
ELUTIE, 6 RO~ 23 U THEENITEN T A b
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D 4 fERIREE L, WL Z v N 2 M o gk %
0.5% ¥ ¥ = b —VEHCELKBA L. 4 HEARNE#E
THILICEOERL 2, ES MU 10 % 4 AR
DHAMEREAN I BEMIE A U 7285, AR 3.5 HHDOL Y ¥
IV hPEICBL, 7T~15 H# (E11.5~E21.5) (ZF
L7z, ZOfEHR, tESWIv3i-5 74 > Tl&, E11.5~
E13.5 THEMRF (9~12%) DEIT E 72703, E14.5 T
RATR FBRFOAR (9%) OEILE 720 | BRFOIFET
SRD SN o (0%). tESWIv3i-1 51 > TH
E14.5 TILBITE LT U EIRT & 2 h 5 72 (9%).
— 4. rESBLK2i-1 ® 7 1 ¥ & H\Wi=854, LK
2 E11.5, E12.5, E13.5, E14.5 TZhZh. 6. 3. 6,
3% DEAGTHEUNTE 7z, L L. rESBLK2i-1/huko
HED E21.5 LB EERFEEICEES Lo
72 (0%). 2D &S, v b ESHifa% 4 fHRIECHE
L&D EULTH E14.5 PAEDEFFAEN 2155 Z &
BXTERD o, YU ATOWMETIX, 4 (KK
12 & B EFOERSIRITIE ES MO M ARBOR R  T
DRMPRKEHET S, 7V FMIBVWTIDRER
KERBIZANIZA N T TV —DOFEBRFAPLENE L
AN

Ny T ) =2 X5 2T DITA, 8 RFTDE
BFRER T AH 5 VIFEYBG T AW THHE
BOGTET A MZ &5 217 > TWa, 2012 4EIT1X
X ADITHIEN IR L LT HBMERKKRL T WD,

— M AT EN AT 2 WS ORISR & LT, 4T
BN O FIEIIFREIC LI > TRESHE L ->TWVWE D
EMBNE WS ZERBITEND, TEIRAENET
F, FERO 7O bV ERIE UTHKTHI LT, 17
BT DR - FHEAZHEEL TV D, REITLAHT
IZHER U 7z SR A FREEOTEIfEN 71 b 2L (Ko-
mada et al, JOVE 2008) X5t U 72T EIf#tr D Y 7
;Y =7 (ImageEP, Program for the Elevated Plus
Maze Test) D AR EIT o7z, V7 b = 7IZUFD
URL 25 AF9 2% Z &AHIKS http://www.mouse-
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RYZ W D27 2MHT ST, BGEGIZED
W BB AT BRI S FRITIT A D £ 51T, 47
Bt O - BEAPED Z BRI NS, T
DI AL IIAE 2GR - SREIRZ 3T 2 T 55
RO TE R AN ETOFHLE LTHERL TS,

-
—

7.3 RELEERIE

PR A BRARAT 21X 2010 4RI FERE. 2011 4 & b Gl
HEMZE T A - Ty b OREABEERERAT) % BAlh
U7z, R TR, EHFNAOWITEEDER. RET
2R TR EEY A WU FOHEZHIEL TW5,
1) EHREHOLE LR N TOR—= 2 —1 ViGH)

73 ¥ DR E) D FHAL,

2) HHATE) N2 3 2 INREIBAL T O M5 E

D43 WbE
3) 75V RUANEZBE VHKROWREMY 7 F L%

R U 72 B A G B & IRER AL RS2 M 3R & F L 72 (]

HIEEIDA A=Y V7,

4) HHETE P8 28 E, TR LVF—HBDFHI,
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Hirotaka Shoji, Keizo Takao,
Satoko Hattori, Tsuyoshi Miyakawa “T-maze Forced

Hideo Hagihara,

Alternation and Left-right Discrimination Tasks for
Assessing Working and Reference Memory in Mice.”
Journal of Visualized Experiments (2012) 60:€3300

5) BHATE FI2H T 20KR, IRFOEL 1EOFHIL,
AL, FHEFEE L UCAMNRE & 4 otk
FIRFSe % ML 7z, Z OHT, HpR M IR iR A~
DOIERKZME TRP F ¥ 2 VOS2 52T 5 7=
DIz, TRP F ¥ XV RES Y AN T 58 CO? &
fifiz & 2 MKIEE D2 L% whole body plethysmog-
raphy HEIZTHIE L THAR Y AL B Lz, 20
FER, BEHEOBREEZE TRP F v 2V RE~Y T X
IZBEWTHSLNE AR RSB PBRE I NS R EDK
RefGl, o1z, EHAFNEIZE VT 2 0L [F B
ZFeaFEMU 7z,



8 MMHEBERTRl - XIRt Vv —
8.1 RARITE

Ay =
7R&18

TREIE AR == 13, AR P AL DT RED & A R
RE % W95 9 2 e 11 7 7 SR =8 & MRS B AR =
SR I NS,

EEEE THAEE T, BN —OEZEYFH
FH R = £ 5 - BAMEE H-1250M (H28) %A L T,
MR RO I 71 v DR X ORI OV ARBIES &
CMNES T T 14— LB ZRTBREHEIT 21T > TV 5,
ALLE T, EHERET S HLERHERESRO—D
THH, TNZRMAL HFGEREZ BN S AL 5
LUEBL TWD, ik 24 EEIINED SO 5 BE
EEUAE I8 PENFEININZFE I N, ELEK
ReLUTR BEEETHEBENES 774 — 122 H
R RGO L, BHNER = 2 —0 > ofl
T 1 58 ARG A~ D B DR 1 % = RTIE T & A2
12U 72 (Oti T et al. Histochem Cell Biol 138, 693,
2012), 7=, HEEETHEBEO 1 MV II#EE 1%
ffio T, JEE 5 pum OMERRER T~ 2V Ak o
EXBX vy THEAZ2BIZE L7~ (Hidaka S Brain Res
1449, 1, 2012), = O, HAEEMREEIZ X > THS
MUTTR o T R A DR A e T BB X0 . R e D%
BT ARV X B3R Ta A VEGIEDFRE,
BESEMEED 2 A A N ET T T A BRIZLBZVT

as

L e
Be'B

8.2 ARSI ImMAENTE

Fol A B I 0 1 R rp o0 S A & D AR AR B A
ZIRUAS 2 BT, MERFEO VIV O KENEE 7 « —IL F
AL & 2 7RI T CRIERMRIT L T\, & b DRTEH
BEREATHIE I NS Y — XL Frontal midline theta
(Fm ¥ — &) e, NEEES ] (@ L THB
T, TOREFEBPHEA =X LR DR
BRI E DL >TWVARWL, b M TRENLE
BRAaEfTS Z L ZMEETH B7-0. UKETIEIILIC
BIFSFm ¥ —RZPEDETVOERERATZ, £ DR
B, EEEREZ TS VIV OuTEHATE (9 %) & aiEeREy
(32 ) 12D SN BRHN 4y — X iEHIL, 2D
AW, BRSO A, HBDRWOELMED2 S, v b
D Fm ¥ —RPUIHAEZEXTFELENZ &2 REHL
7= (Tsujimoto et al. 2006, 2010), LU Z OFEIRH
U THZIZMED N, THIZELORNTHERT S
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NI TV T QR+ TFRSHEADORRT PRI H S
N2 DNA ORFELRBER EETARNIBRTEZ L
MNTER, FEAMEEDD 5 — DO, (KEAH
FE BB I X s MR OBRTH LS, Thi
DWTHLE L OLEFAMEZEDTE D, ZTDOELEE
EUTIE, EAREEE TR NES T 7 0 — L EGfRIT
&b v 57 YV —254 GroEL & ZD&AHT PhaB
& DOHBAERORT % @t L7z (Kumoi et al. PLoS
One 8, 60294, 2013). ZOff, /BH A LAF ¢ 7
¥R OEAIRRERN TR L K OMAZ I & 2T
LTW3,

—JRUAE R AR E Tk, NEIRTE B T RHEZE
JADEE L BREZ I L T\W5, Z OMKIXIGEHE
WZBIBEAN 2T —D1DTHY, By FPALb
Ly 772 & O BRI RIEOR ARIR R IZ G L T ATP %
BT 2 DA% 5T, substance-P ¥ endothelin 2 X
LT ATP 2T 5 Z DS o7z, /NG
B B TARMESE AT 5 UE X N7z ATP IR E R
HIzmy, 1~ uM OENEED ATP OEE 5+
MU BEEE U 72 J1 5 AR X0 A8 N B I, Sy
faz ML T, B I T 2 EA K P REKIG
HERHELTVNEEEZ LN,

BEIRD 572, TDEHIZ, =Y NTHHTETO
YNVDORMEET7 + — NV REBMEZTVA—X—%H»
TR T 252 T>oT Wb, ETILVOZYMEE
SETAERNEONDODOH L, DT Fu—F
& U T R AR IR NS ) 0N ) 2 7 X R T A 7 & D i
DEAMBERELEBRT 2 RETIREDNDH 572
O, IhEFMICKRHTZEHNT, F—=YNTHRR
BIZBWTHERT OV ILOKIKEE 7 + —)V NERZ
TUA =X =% AW TEHEMENT T 2D EMRL TV
%, BUEIZAHRIR 2 7 — D IR 7 S 0 5 IS E)
() Z X R AR A ) DR % FE $ 5 728 O T
e TS OMERBBROMBIT 217> TWHEETH 5
2. b b OIRERIMEEEEIIE L TIRAE S WA
NEBELDOOH 5B,
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LT BMEIE T, BIE 3 A0 2 KRR FLEE
WEE (ExiB 2, 1A 288 LTED, TN
D IR % HEHE L TV 5,

ZRFEMBEEL LT, ITHE TN - Mk
DA A= 2 AT OMEST 2 AT\ L 0D [ H [ 7]
T80 ML A B AR AR 502 & % A PR B o 3EA 7 0D
MWL HRIT > CE T, IOIZHOE, Fi7-i2 2 BFHOEH
WA A=Y TS AT LAOREERRB L, Z
D BB I AER D 2 Y61 B 12 B il e 25 1 %
FARATZE DT, MBEROEE MO T
T <, 43 1A O E AR X 43 iR 0w it
ZAREIZTS2HDTH D, BE, Nz E
ROAHEMNZ WL DDV —T B hThH 5, %
oo TNETICEHEEE 2 X—-AZLEZ2HT7Y A
VU—H =V AT LD - mEAEITV, SRR
{LEMOMBANTO Y VR~ MEIC B 1T BiEMEAL

s

8.4 EFEMEE

BB, BB & SRR AR Y S
DIEERER T, EiEi B L OE AR M, &
el A, ERALEERS 3 70 & Vi & v, BURME
B o, EELHE, FEXTOHEO LENITX
5E512ko TV, BIE, HIRFAEICIIERE
THMED 2 ABEH L T05, ILFREITITEBRAE
THWEE 4 & (ERMAEOLDON1EH) LEENET
SEMEE 1 BRI L T W5, KMERIE, MAFSEAT O
LM O e UTE < OREEICHA S v, i
BHEEZ I LD LT 2 RAHDMFEHRRE BT TN 5,

R 24 REIZBE T B ERAETE R E LT, R
KIZBWTIEINETHAL T & @& E 1 B
JEM1200EX 23 & D FIHAREE oo 7728, &
D ¥ o i B - B JEM1010 & CCD A A 5
IR & DRRIE L CIHE Bl 247 o 7o, BN
Pl SEERBE SRR D M AR BB THITHE S FERA R — A D
HOBARIZMBDO EETH D, =5 ICHRFHIXET
SHIMEE E D & 2 Ml fE s D WE D EHE AL S B AT
TWa 7z, KELBBEEZERTTH D,
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BMiOMEET > TEH, AT, MAIE
HRHHZ & o THEMRIEI A RE R X VRO By 1% B8R T
THITERT I 2 ATVWS, 2OLD AT
% 2T CRTICER LT E2 0 AEEE
09 HZ T, M, AFERIEEZHRIZTSZ LR
HfgELTW3,

BB AMBEM e LT, ZXThiEEE AW
A A=V Y TRBEDKEE - RO DI TH D
6EDEEITT = A MOV AL =Y =D, #i
WWEALZMIZ6 F2@ L., 612, REAMERERY
Wk BHARMD 1 HREEBEZ TS, TDRo,
BRI L — Y — NI O FH# % G AT 2 D REEITH
V=Y =R —=NELTETWD, T4, ATHHED
B0 FZRE, REBREENPBEICRE Z TP
Iha,

IWFHXIZENTIE, @MYLV S 370 b — A5
Al A 72 3 MOL G A AR E F BB S AT A0
24 (XIGMA/VP, MERLIN) EA X, ZHZPE>
MREOUEE L R O TH1 bz, 72, WA
X IZEA - BE T EOEATE FEBE (SIGMA)
. HEERMOMERE LHE T E CIIFXET
SEMBE IR T 5 Z L2 0 i IR Dl &
PRI O MR THA T b7z, SIGMA IXBIER 8 I
L TWD, X512, MR ST o A —
BROELI N, BEEIE T 3 5L YV NS
I bh—L 1 AR EINEZ, VT IZE b=
LTIV BRI & > CHEREBRTH 5720, H
Iz AL S I 20 b—4 (EM UCT) 2%
AUTIHW,

BFEMEEOmEI L UTIX, BIERBICHIAEE
DL P\, MEHER D 7= DR &% YW bz,
F7. BTN ERE Y= 27 LD REDHNE A
228 D7 ORI L, & UEMEEICBE S 5 Bl H
DOIFBNE, FIRHIZH T2 - ADEEERK > T35,
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Struct Biol) X & il H T T O [ & 1 8 o B 84 W
%% (Micron) %177z, Fplifst & U TiE 500kV &
DR A WEAEIZ B E 0 ST o T2 HRLIE R D 5 IE
RO TN HFE DI o 2 B3, RRELIGHE N A X7 —
R DI S EERRE & & £ TR L. 500kV flE D MEHE
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C1™ channel but not a volume-sensitive outwardly-rectifying C1~ channel. Am J Physiol Cell Physiol 304:C748-759
doi:10.1152/ajpcell.00228.2012.

TMEM16A/B (ANO1/2) i& Ca®T {7 Cl- F ¥ 3L (CaCC) TH B Z & HHSNTWVWEH, TMEMI6F (ANO6) DO
BEIZ D WTIERZERDZ W, Bk, Zhd CaCC Tl VSOR TH B L WO HEV N Y h bk iz, S, FhEik
COHIFEY TH Y., VSOR 32 JHOHFTHBZ L, £L T TMEMI6A/B &% Ca?t @EZMPBEMKFMHIZBWT
MEERIZTEHLVRA 7D CaCC & UTHEET 2 Z L 2HS T U,

287 —= : TRPM2 F ¥ 2 VS EIMEMI AR K 2 40 5 & ISR 1 4 >~ F ¥ 2V HICC O3 FEEKTH D &
Al

SLRTIEE - HHERBE - REEEHR (KT

T. Numata, K. Sato, J. Christmann, R. Marx, Y. Mori, Y. Okada, F. Wehner (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) 590:1121-1138.

AR+ >~ % —TdH % Hypertonicity-Induced Cation Channel (HICC) ® 4 FFEMKIEZRFAE TH - 724, S, ZhH
TRPM2 @ C Ri—¥REY 7V 7 v b (TRPM2-AC) TH2IZLZ2EUDTHS T BT, 2 DiEM/IZIE CD3S
(cyclic ADP ribose hydrolase) & O 4 FHIMEAFHVSBERZ & 2R LTz,

(R B ER EIA 25 )

FERMIZEHE © IR REBESCAIZERL - AR BRI E B O /NRAFZE B & Fpa K2 SO o IO Bds & o THERE
A= v 7RI DRER

Kobayashi M, Otsuka Y, Nakato E, Kanazawa S, Yamaguchi MK, Kakigi R (2012) Do infants recognize the Arcimboldo
images as faces? Behavioral and near-infrared spectroscopic study. J Exp Child Psychol 111:22-36.

AL Tl ASICBITD [TV F VRV NOBEORE U] ORMEEGTES K E RIS HE (NIRS) 12 & - THET
U7z, EB 1 Tld. BIZRADZEMNOZE URLBEIZRARWERIOZ F UigadHeR L, A% 5-6 r HRB XU 7-8 r AR
DGR Z I U 7245 R, BB 7-8 y HROAENDTNVF VRV RDEE Uige BERITEIF Uz, EBR2 TIETILVF VR
WRDEE Uiz BlghOER 7-8 v AL OGS 2 51l L 7285 8. [ENLO 72 F Uk % Bi5E T D A fISEERAL D XS B 3
BIZERTAZENREINSZ, INSORRIK, TVFURIVRDEE UREHE UCRBT IOV ERT » HIZAITHE
U, ZONMISAEMEERAAES L TWAZ L2 RBTEHDTH S,
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HFEMZEE - PIRRFREEGE SO - B AR HR B2 5 58 2 O /NRIZE B & g R 2SO IO 20z & O THB%EE 1
A=V v ZALERZE) DR

Kobayashi M, Otsuka Y, Nakato E, Kanazawa S, Yamaguchi MK, Kakigi R (2011) Do infants represent the face
in a viewpoint-invariant manner? Neural adaptation study as measured by near-infrared spectroscopy. Front Hum
Neurosci 5:153.

AZETIE. IMRI JEIGSED Fii & 2 LR O R s (NIRS) FHANCHIO THEA L. % 5-8 7 AR OMEHTESIZ B 17
2 NIEIE MG Uz, EBR 1 Tl TEBAYOEZIERT 2541 & TH—- \YOB % KERRT 25%M41 1281 5 %MEE
IR DIGIEE) & i U 72, 2 OFEHR, SN, A— AP OBEZ R U -RICEBIAME T U7z, B2 Tk, TEHA
YoBEZ, EREE2EZXITIRRT 5541 & A— A%z, EHRE2EATRRT %M TBIT5MEHZ KL, £
DFER, £# 7-8 y HRTIRFA - A\YOEZ R TVE & SITWMIEBINMET T2 Z LamI s, £ 56 r HETIEZD X
S RIEFEA SN o T2, AWFLEDFERD S, AR OMEEBEIRS AWIRIEIZBE G L TH D, EHAEAEb> THH— AL H
ETHRENTER T r HIAIZHKET B Z L WRBI Nz,

HEFFLEHE AT RFOEAE R HEZIZ, HOREBMS DN —T LD TSR A — 2 v FHFEM% ] ORE

Tsujimoto S, Yokoyama T, Noguchi Y, Kita S, Kakigi R (2011) Modulation of neuromagnetic responses to face stimuli
by preceding biographical information. Eur J Neurosci 34:2043-2053.

Wb PHIAMONDOEE A S, ZDOANWIZET 2 BEND 2 WIFHEKRERe LB ITRIhd I L%, L,
ZUHMWHDEZ TED LS IZEBRINTW2DONPES L TRAV, Z0ERE MEG 2 VTN L2 25, RIEEE? S,
ISR B ORI & T, BEMEREA L BRI B IZB > TOLBRT B I N, FliC NOE 2GRS
ZERDMA A 7 = X LD—Hi, B2, MREAF I 7 AZDWT, FHBHRE2 T 250 TH 5,

SLFRFLEH - BRIE KO EMHEN, ZHEARFOITNEEHEME O [MEEE 2 — v JILHf5E] OB

Nishihara M, Inui K, Motomura E, Otsuru N, Ushida T, Kakigi R (2011) Auditory N1 as a change-related automatic
response. Neurosci Res 71(2):145-148.

FRIIZ & > TEE S NBFRIEE O EHKS N100 (N1) 132 < O CHREH OEHOHBEE LTHW SN TWBIZE 21 Dh
59, ZTOAMPRERZIIES »TIER. AL TIEIFEREMNEZANTOT LRGN (1dB~) X3 2 24LE# N100
ERERBIZERINDIWIIRE (5dB~) 1259 % onset N1 ZHEEL, WINEFELMIIHT2HIISETH S Z L iR
UTzo RIBOYERREZDOE D TR, HR2 S ORBEICKT L TRIERCER2Z2(LI 2D THS, BHEBET
% onset N100 RS E 526 O EEEBICN T 2 HBEEEZ KM T 2EDTHD I L2 RITHTRTH 5,

HEMEE  SEREREHERR e O TIEsEET A — Y v JILREISE] ORE

Motomura E, Inui K, Ohoyama K, Nishimura Y, Nakagawa M, Maedac M, Matsushima N, Ushiro K, Suzuki D, Kakigi
R, Okada M (2011) Electroencephalographic dipole source modeling of frontal intermittent rhythmic delta activity.
Neuropsychobiology (in press).

B AR AN CRISR & 2 RTSEER A R A S 7V 2 3 (FIRDA) 13f« OfFRE L BIE L THBL L, —E0ZHNlifEIERAd 5N b
£ O DOFET REATIBA 2R EALLR Z L AL\, ARRFZE TG T B % AW T FIRDA OfF SR LU 7. {F5IRAE
IXZRE U CREREIR Bl O RIEAHE I #EE X Nz, IRDA IE— BRI HUR TR X 1V 5 7OV X BB R A DT R4 U 72 B0,
FREME A ERGOBICAEL 5 L SN TE A, AEIEREIE BB RE 2 E S 2 /il RTE D TH o 7z,

SLRWIZEH - A BRFBERE LI O BTk B KNSR, OHEAETMOHBIIR A, EREI L O TR A -
v VIR DR

Takahashi K, Taguchi T, Tanaka S, Sadato N, Qiu, Y, Kakigi R, Mizumura K (2011) Painful muscle stimulation
preferentially activates emotion-related brain regions compared to painful skin stimulation. Neurosci Res 70:285-293.
INZET, HAOMANRABEEOMEDIZL AL IEEFITHAZEZXTTONTEZ, UL, BRTUXUIEREBRT 2 MR
1 TR 2 NN GRAIBENE DA 2213 D TR\, BEBERY MRI 2 FHWCTHT L 72 & 2 A, K & P C i3l U CigEs
S H Lo, N, RkAE, RIREL, BUEEREEER, MR AE. OB Sl i XM IR R IEE U e, HENCE
B BIANE L, HINBEOREEZRET A TH -7,

(EIKS A5 L)
HEFFEE - HRERM - GHEZEER,. BEEIZEX - NMARIAZEER S
Inoue KI, Koketsu D, Kato S, Kobayashi K, Nambu A, Takada M (2012) Immunotoxin-mediated tract targeting in

the primate brain: selective elimination of the cortico-subthalamic “hyperdirect” pathway. PLoS One 7:¢39149.

LYFIAINARY R—% AW THEITEICRINES — SR RS (N N—EHER) —a—n it vy 2 —ua 3 U285 %
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FBIE, AL PFTVUERMEEITIEATSEZLIZED. N N—EHEEDOAZRRIIZBREL 7,

HLEFFEE - HRBR - SHEZER. R EZRGEN - BRAEt S

Takahara D, Inoue KI, Hirata Y, Miyachi S, Nambu A, Takada M, Hoshi E (2012) Multisynaptic projections from
the ventrolateral prefrontal cortex to the dorsal premotor cortex in macaque: anatomical substrate for conditional
visuomotor behavior. Eur J Neurosci 36:3365-3375.

oA AR B B R 2 B o 2 TS AT T IE AMALES 2 & SEBRTEY B A~ D% & F T AMRG 2 B 5 2T U 7,

HEMIFRE - BISK - HAREHEIR S

Tanaka KF, Matsui K, Sasaki T, Sano H, Sugio S, Fan K, Hen R, Nakai J, Yanagawa Y, Hasuwa H, Okabe M,
Deisseroth K, Tkenaka K, Yamanaka A (2012) Expanding the repertoire of optogenetically targeted cells with an
enhanced gene expression system. Cell Rep 2:397-406.

EEEPFEONEZMER VR IBTHEF vy 2N R Ty 2 2REOMIEFIZOANLR I S RHI L BEFREYY 2%
FIFE L7z (KENGE-tet ¥ 27 A), ZOYVATLAZEOVERUZBEFHRES Y AT, FEOMBBREOEE 2 ThliEd 2
ZeDVRETH D, HIOIEE & TE & OBEZ T 2V — L e UTRIHTES Z 2HoMII LT,

HERFFEH - FRR - MBI, BISK - B RMEHERIR &

Bepari AK, Sano H, Tamamaki N, Nambu A, Tanaka KF, Takebayashi H (2012) Identification of optogenetically
activated striatal medium spiny neurons by Npas4 expression. PLoS One 7:¢52783.

RN =2 — B VIOMEZE R VN THEF v 2NV R TV 2 2 BBT 2BETWES Y A2 VT, HTHREMAEE
fma—oroELZFEL, FMEFEIC LD HEIEVFEI NS immediate early gene Z R U7z, T DFEHR, Npasd RS
RTHERINDEZLAHS N E 2D, Npasd OFRBDVME U 7R AN =2 — 0 V2 ERT L FRELDAEDI I 2R U,

(BRANAT By Fe E BRI 52 R

HEfHFIEE - MRS ERRZE/INARIAZR, S REIGAER, LY AR AR S AR S

Kinoshita M, Matsui R, Kato S, Hasegawa T, Kasahara H, Isa K, Watakabe A, Yamamori T, Nishimura Y, Alstermark
B, Watanabe D, Kobayashi K, Isa T (2012) Genetic dissection of the circuit for hand dexterity in primates. Nature
487:235-238.

UL, VA NVARY Z—D 2HEBHUT & o TRE DR 2 W ITEN§ 2 FEEERTEL, R THD T A7 PV TFHED
TG B 1 B o 2 BHER] I O JEWT I X 2 1TEI N DRCE & T U 72 5L,

HFEMZEE : ATR BEHRMZEF QN E, FEREL, RRRFETEROmAE LS

Watanabe H, Sato M, Suzuki T, Nambu A, Nishimura Y, Kawato M, Isa T (2012) Reconstruction of movement-related
intracortical activity from micro-electrocorticogram array signals in monkey primary motor cortex. Journal of Neural
Engineering 9:036006.

RV O — R IZ S W TEEE O R ENKER (ECoG) L EED R 7 «+ —\ NEAL (LFP) ORI Z T\, AN—
AR % W T ECoG 2 5 O LFP 2 @\WHKE THE T 5 Z LITARII L 7=,

ILFEHFZEE « ATR WS WA O N R, EiEfdt, BRI ER - v X — ORI+

Umeda T, Seki K, Sato M, Nishimura Y, Kawato M, Isa T (2012) Population coding of forelimb joint kinematics by
peripheral afferents in monkeys. PLoS One 7:e47749.

A8 — AR A VR % D CREE R O YL DEBMREI S DL F v v 3 b=y bidkd & Wi E B #LE O HEE IZ I U 72
e, & L CHid S ORMEMKRZ TR, KEPSOFSEENMIEREFLTVWD Z 2R,

HEFFEHE - IERERKRZEONSEL, FEREEREMAT O RGHESIR. EERMNR AR OREE L, BN T
TFARA=D Ty R—DR L

Kojima T, Higo N, Oishi T, Nishimura Y, Yamamoto T, Murata Y, Yoshino-Saito K, Onoe H, Isa T (2012) Gene
network analysis of differentially expressed genes between primary motor and prefrontal association cortices of macaque
brain. Neurochemical Research 38:133-140.

XA 207 VAT & o T JGHEEE & BTEHATEIC B T 2 BETVEET 23y b T — I DEWEIH S T U 725,

HLFFLEH - FORTERZO/NBE L 5

Shin D, Watanabe H, Kambara H, Nambu A, Isa T, Nishimura Y, Koike Y (2012) Prediction of Muscle Activities

from Electrocorticograms in Primary Motor Cortex of Primate. PLoS One 7:e47992.
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R~ A 7PN O—RESHH» SR L 2L F ¥ V2V OREMBE OIS 5 EEM OGS % SREE CHE T2 Z L IR
L 7252,

(ZEARIEHE A RE S R ST )

HEFIEE - RREZERKRESARHEEIR S

Goto K, Kato G, Kawahara I, Luo Y, Obata K, Misawa H, Ishikawa T, Kuniyasu H, Nabekura J, Takaki M (2013)
In vivo imaging of enteric neurogenesis in the deep tissue of mouse small intestine. PLoS One (in press).

AR 2 TSR 2 VT, U BRI T/NBIZ B 1 B enteric neurons & R IZIE B MIRARMEO WL 2T o7z, T 5T,
INIG YT D FERES 1B U 7o/ Nt il o /I b 270, 8 b= VAR T T =2 b OROFGIT & 0 aReg B2
ET2Z xR LU,

HFETFIEH - BB R ARG L, A ARt —880% 5

Eto K, Ishibashi H, Yoshimura T, Watanabe M, Miyamoto A, Ikenaka K, Moorhouse A, Nabekura J (2012) Enhanced
GABAergic activity in the mouse primary somatosensory cortex coupled with reduced potassium-chloride cotrans-
porter function is insufficient to alleviate chronic pain behavior. J Neurosci 32:16552-16559.

EYEEFERIZIZ, AV T A—2om T A FHEEHEE (KCC 2) HBEREAD—HANZ e J 4 NRED EFIZE D GABADIIKIE
FHOWIINE Z 5, T, MHEMHEMRMOEE A TEL TWBIZH R0 63, BRI IE o & F7E B 2 0] H k7
W, ZHNHBKRMEEITH T 2 BRBEOKINTH 5 A REMENRBI NS,

(EEGE - NG bR G ERRER STERIT)

HEFIEH  BERARZERR WMAEYS - GEZERE SNHEEER

Inagaki-Ohara K, Mayuzumi H, Kato S, Minokoshi Y, Otsubo T, Kawamura I. Y ; Dohi T, Matsuzaki G, Yoshimura
A (2012) Enhancement of leptin receptor signaling by SOCS3 deficiency induces development of gastric tumors in
mice. Oncogene doi:10.1038/0onc.2012.540.

SOCS3 XL FF % IL-6 OMIAIEIS 7 F L e LTosnT WS, ATk, HLERBERERNIZ SOCS3 2/ v o T
DR U AR, EHETIZ 100 B EESERET DI L EHONIILE, TOIVADFRETIIL TF v 7 FIhIT
HLTED, SHEVTFUVORHEEE-> TV, VI F UHiRE~ Yy A ET 5, BRORBEXARICIH I Nz, B
EDZ 5, SOCS3 BEMPBUIBWTL T F U 7P alifilLTE 0, ZORREFREING 2 LIT X o THEIRIES
2rEZoND, AR, BEBESEOMEICB VW THEERHYETVIIRBELEILND,

HEMTEE « RIRRFRIR T KT KBRS - @IRKY: - IBRERREE SN EAMR EREE AT EE  $
PR B

Rodriguez-Araujo G, Nakagami H, Hayashi H, Mori M, Shiuchi T, Minokoshi Y, Nakaoka Y, Takami Y, Komuro
I, Morishita R, Kaneda Y (2012) Alpha-synuclein elicits glucose uptake and utilization in adipocytes through the
Gab1/PI3K/Akt transduction pathway. Cell Mol Life Sci doi:10.1007/s00018-012-1198-8.

a-synculein 1%, 2B W THREZEVEO WIS L, ZTOREIINA—F VY UIRORFELHEHLE Z LN HEINTWS,
U»U. a-synculein i&, KM TEEA S, MFITFET D, RIIZETIE. a-synculein 28, FRHMIAIZ/EA L CTA v &
VY EABEIZ NV I—ADM D AAEEGD D Z L EPSNI U, £72. ZOEAIK. LPAR2-Gabl-PISK-Akt ##& % 9
5ZLEWIOMIUR, 5T, YVRAZEET L L, BB TR CERBIIZB VT AROEMIZL > TV —20
D IAADVEEDZ L EHS I LT,

(A B A BRI TR )

LR - A— b, LRMEE (MER) KRHIK

Kida N, Sokabe T, Kashio M, Haruna K, Mizuno Y, Suga Y, Nishikawa K, Kanamaru A, Hongo M, Oba A, Tominaga
M (2012) Importance of transient receptor potential vanilloid 4 (TRPV4) in epidermal barrier function in human skin
keratinocytes. Pfliiger Archiv Eur J Physiol 463:715-25.

NAFEME O RO TTRPAL LS L OHRIEBREOMRIT ] 227230,

SRS - AABRRPACREFICA T« Vv &=kt UMREESRE, MRGZRE), s RERBERE

Kashio M, Sokabe T, Shintaku K, Uematsu T, Fukuta N, Kobayashi N, Mori Y, Tominaga M (2012) Redox signal-
mediated sensitization of Transient Receptor Potential Melastatin 2 (TRPM2) to temperature affects macrophage
functions. Proc Natl Acad Sci USA 109:6745-6750.

TRPM2 @ 1 DDA F 4 = VIRFEMNBBILKE TR I N TRIET NS L WS TT, NAXRMEAOHhO TTRPM2 ©
AL KR & 2 BIERRE DR ] 2SR ZEI W,
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(TR B b =)

HFEZEE - WILRAE AR

Oti T, Satoh K, Saito K, Murata K, Kawata M, Sakamoto T, Sakamoto H (2012) Three-dimensional evaluation of the
spinal local neural network revealed by the high-voltage electron microscopy: a double immunohistochemical study.
Histochemistry and Cell Biology 138:693-697.

EEEETHEME N TS T 7 4 —%ffio T, MREERBALZ FE U 72,

EIMIFEE - R R R R R H S e

Hidaka S (2012) Suppression of electrical synapses between retinal amacrine cells of goldfish by intracellular cyclic-
AMP. Brain Research 1449:1-14.

BEEEETFHEBSEZM > TXyy VY7 a v OERBER LU,

HERFFEHE - R LRFEIRARSE A

H. Sakamoto H, Kawata M (2012) Ultrahigh voltage electron microscopy links neuroanatomy and neuroscience/
neuroendocrinology. Anatomy Research International 2012:948704.

R B & D2 o THIRHR S ORIE 2 Bl L 72,

FERIMISERE - IR 2RI AR S A

WA IR (2012) 88 T T TMEE % A\ 72 B gastrin-releasing peptide R & HREMATHiIK =2 —v v ~DYF TAA
Homfb. AR LS 36:137-146.

A BRI & 0 ATV L 72 SNB =2 —n V2B L .,

JLERRFEE « FE L RRGAT

Hansman G, Taylor D, McLellan J, Smith T, Georgiev I, Tame J, Park SY, Yamazaki M, Gondaira F, Miki M,
Katayama K, Murata K, Kwong P (2012) Structural basis for broad detection of genogroup II noroviruses by a
monoclonal antibody that binds to a site occluded in the viral particle. J Virol 86:3635-3646.

GII /v oA VADHUER G E X K 7 T4 ABBHDO Y v Th o HfE LT,

2 HBRESE

BARZEMEEE O 7 b [NERBEROBEBNATE] EEEDRIZICHITELE LR
Fl ARV VRIS YA

H K: 201343H5H (k)

% R EERRSEAT (LFHIX) 3 SRE 2 B RREE

WEEA - TR OB AT Shars— (EBLRWRSEAT - R R R RE R 250 )
TBEREAEMRIZIC B B85 & L PE ] ALRFEIA (EBRZERISUAT - FRERERE K AT 5TERFT)

W1 TR OB EwrE

Ay haXsyayv] @EE— (CEBEPIER - A OREE RS ER R ITImM)

[RINEE FS NA 7y Nlia D & $EAHITE A~ DI > - 7 2 O*E AR ) ZEH55 2 (A B 22T FE A RN R (o] B G 22 56 )
Mz e 770 7 O R JE M R O gl | MR CEERPRRERT - BB AT B IEimM)

[EENEMAEIMES I 71u2) THIFEROTIZERAD N A KO Z OFEEERSEI O M) IR (AEEZERF 22T - A RE R e
FEER MR T )

[ “We-mode” neuroscience: 2 {EARIFEEHI] MRI #7%) ERERGLA (CEELSEARZERAT - DELAE B2 AR BRI

[ It A S ) o oD S B T R T (B B 02 5 ) 2 AN 0 B R TE B | ARG B (R AR 2R AT - B l EER )

MR EORMREREO X1+ 37 2] SHEE GEREERZGHEDRIFE)

28 THREMFHERZBI 6 X L]

[ty ha&ryay] RREL (EIEHIZEAT - MR EERESR 75T M)

(79 OERETENCB T 20U LD 5 &) PR (A BRFEREGE AR ) 74 A B2 k)

MEETWS I DREIFR—— LMY AT LAOF ML 258N @FHE (RERAREGREG LR - R4 dwmt v
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2 =)

MREt X v R B OB S & 00 TN Z B L T BIEE (O TALFEGERT - Adr - 85K 0 7RI 2B gesris AR Rk o)
TIERAFSE M)

[ T AEEGEICBE 2L E e PE ~PSD-95 7V I M IBBERIZ LB RA MY F T AN X1 VRS~ BE
B, JREET (EBRRRFSEAT - A ORIERTFZEERM)

MRS TRP F v 2V OFEMALIREBREOZEL FESE) DA N XL EMZNEE] EREE (MFHEEN1 A1
T AX V& — - AR FEEE)

AT > K=Y 208 72 &5 TR EAD T =4V F vy 2 VOHE &, TNOADOIREETOFE] ki GBH) »
B, JHHEA, MERE (PRI - BRER BTN

3 ERHARMRICE ZMELEE

3.1 H£EZMAMICKREFELLABANRE & OHEHFR

(5 Tt A BRAR B2 ER T

Tanaka KF, Matsui K, Sasaki T, Sano H, Sugio S, Fan K, Hen R, Nakai J, Yanagawa Y, Hasuwa H, Okabe M,
Deisseroth K, Ikenaka K, Yamanaka A (2012) Expanding the repertoire of optogenetically targeted cells with an
enhanced gene expression system. Cell Rep 2:397-406.

PN DF ¥ 28 R 7> 2 (channelrhodopsin-2, ChR2) &\ 5 RS2 X > R 7 E OBIET %, R QMR IZ O &
MEBLSREBSE LV AT A (“KENGE-tet ¥ 27 47) ML UTz, ZHIZ & o THROH ORE OHIIREZH WV, Z DOIEHE)
EREEZE Lo THIE CL#fE) 32 2 eAMEIc s, FBRIZ. T F v il i B A 2 ) 7 ez iz
ChR2 2 FHT 53 UV A& MARMBMER L, TNSDITADMIINT 7 A N—IZ L BHME S5 25 &, wifEME>s Y 7
Mz ey Ay FCHEMEASED Z A TE. ZOMMOIRIE L 17H) & OB 2 FEMICENT 2 Y — Ve LTHATES Z
EEHSMZUT,

(B&ae o BT S ER )
e —~ : TRPM2 F ¥ 2L A5 MR A B KB R & 10 5 @i B R AR 1 4 > 5 v 2 )L HICC O FEKRTH S &
[l 5E

HL[FFE# - Frank Wehner 8% (¥ v 27 & - 75 v Zif5E0T)

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) 590:1121-1138.

AR >~ % —TdH % Hypertonicity-Induced Cation Channel (HICC) O 4 FFEMKITZRFAETH - 724, S, ZhH
TRPM2 @ C Kii—#HRET 7V 7> b (TRPM2-AC) THBIZ L Z2IFEUHTHL T BT, ZOEME/IZIZ CD38
(cyclic ADP ribose hydrolase) & O 4 M EAEHAVSBERZ & 2R Uz,

WRTF—< XFVTZAVFYARINERRFUUAIF YR TS IEMSIUABIED ST & U THIz st ATP it o
ARG 25

HEMEH - Md. Rafiqul Islam Bi#d% (1 A5 I v 7 K%), Ravshan Z. Sabirov #i% (Y ARXFZAXVHET AT I—)
Islam MR, Uramoto H, Okada, Sabirov RZ, Okada Y (2012) Maxi-anion channel and pannexin 1 hemichannel con-
stitute separate pathways for swelling-induced ATP release in murine L1929 fibrosarcoma cells. Am J Physiol Cell
Physiol 303:C924-C935.

£ 1 20FMEL VY —THhE7vFY - T4V F v 2 (Maxi-Cl) DR FIXRFAETH 20, SR, ZoEffeIhTE
FRR RV LIFNEOR 20+ THB I, ZUTHHFIIMZLU THIlEL2 S D ATP 2 522 2 2HS T LT,

e T —< : P LB 2N X F 4 v sfiflar sl n g NEbE] 2HKA

HFEEH : Ravshan Z. Sabirov B (7 ARFAZX VRET T I—)

Sabirov RZ, Kurbannazarova RS, Melanova NR, Okada Y (2012) Volume-sensitive anion channels mediate osmosen-
sitive glutathione release from rat thymocytes. PLoS One 8:e55646.

FRIEA b L AT S 2 EsEE 2 Rz T RN FTH D 7V R F A4 IFMIEAN TRER S Tz 2 MBS it &, fMifak
HTHRINTWD, Kz, Fic QAR - FEKEE T IZBEWT, ZOMMHIZZE UL JTEI NS Z &M onT W5,
ULIrLh s, ZOEBRIZOVWTIERAPHDEA LW, SE, RBEEBRRICE VTR Y BP0V F 4y (LT
= V) o, e UTEBERZMEAMEBRET =4 F ¥ 2V (VSOR) Ziio Tirbid Z ez, HATIILHTHS
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HFET —~ « BUG 0 I 2 JA 8IR 2 5 258 2 F o 7 S va ek

L EfF5EHE : H. Teismann fit:, Christo Pantev #f%, I a2 2AX—K%E (FA V), MAZZREUEEER

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

HIE 03I I —RINHEE T, BEEDZ VWL hhb 53, ZTORBERIRSNTWS, SEOERT, £EFEOHE LD
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Chen JL, Villa KL, Cha JW, So PT, Kubota Y, Nedivi E (2012) Clustered dynamics of inhibitory synapses and
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Tachibana Y, Hikosaka O (2012) The primate ventral pallidum encodes expected reward value and regulates motor
action. Neuron 76:826-37.

TEENZ B 2 B A BR O MRIEE) &2 YOV THIAR, Z O AWM EZ 3 — N L, EEcEBboTWwbZ & &2mRUT,

(TR RERRATTRIEZE 1T )

H5ET — <« AW OFEFRIZ B 1T 2 EHFREEL 7L & I VB AR D% E

H[FfFE - Francesco Ferraguti &1 (Innsbruck Medical University, Austria)

Dobi A, Sartori SB, Busti D, Van der Putten H, Singewald N, Shigemoto R, Ferraguti F (2012) Neural substrates
for the distinct effects of presynaptic group III metabotropic glutamate receptors on extinction of contextual fear
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