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[Final Conclusion -

a wide range of very important areas of physiologi-
cal sciences. It is one of the most visible, effective
and highly regarded research institutions in Japan

and compares well with the best research institutes



run by, for example, the Max Planck Society in Ger-
many and the Medical Research Council in the UK.
It deserves all possible support from the Japanese
government and it would be sensible to exploit the
enormous potential for future work by an increase in

the budget allocation to the Institute. ]
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BT 1A 9,031,680 | 1,770,390 9,222,090 811,880 | 2,201,160 | 1,014,720 | 24,051,920
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ERARE 33 4 20 10 11 5 83
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JRE I TR 8,855,800 | 1,334,780 | 9,051,150 1,287,260 | 2,621,260 | 1,182,940 | 24,333,190
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THFEA B /)4 4,950,000 | 7,156,000 - - | 1,050,000 750,000 300,000 | 14,206,000

*2011 4E 2 H 18 HEfE
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1.1 Seung U. Kim BE#H# (7174 British Columbia XF)

External review of Tkenaka Laboratory (Division of Neurobiology and Bioinformatics, Department of Molec-

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

I am Seung Kim, Marianne Koerner Professor
Emeritus of Neurology at the University of British
Columbia, Vancouver, Canada.

It is indeed my pleasure to write an external re-
view of Division of Neurobiology and Bioinformat-
ics, Department of Molecular Physiology headed by
Prof. Kazuhiro Ikenaka about its research activity
and scientific achievement during the past 18 years
starting year 1992 when Ikenaka was appointed for
the professorship.

I have known Kaz since 1986 when I met him at
the laboratory of Prof. K. Mikoshiba at the Protein
Research Institute of the Osaka University when I
was invited to the Mikoshiba lab as a visiting pro-
fessor. I have also had pleasure of being a visiting
professor at the Ikenaka laboratory for three months
each in 1996 and most recently 2010.

I am most impressed with Ikenaka’s broad inter-
est and deep knowledge in neuroscience in general
and biology of neuroglia in particular. He is widely
known internationally as one of the most influen-
tial and productive investigators in the special re-
search area of development, physiology and molec-
ular biology of neuroglia. Publication of more than
100 papers including 84 SCl-indexed articles pub-
lished in international journals and 20 review ar-
ticles in Japanese science journals during the past
10 years since 2001 bespeaks of his significant con-
tribution to the neuroscience research and particu-
larly in the area of neuroglia biology. In addition
to the above-cited publications 6 more articles have
presently been submitted to various journals for con-
sideration of publication.

Tkenaka is also known for his active and keen in-
terest in international networking of neuroscientists.

He is currently serving as the president of the Asia-
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Pacific Society of Neurochemistry, a council mem-
ber of the International Society of Neurochemistry
(ISN), and vice president of the Japan Neuroscience
Society. He is also noted for his organizational skill
that he single handedly organized seven international
meetings/symposia since 2001 on the subject of neu-
robiology of neurons and neuroglia. In 2009, I have
pleasure of assisting him to organize an international
symposium entitled “Mylelin development, function
and myelin-related diseases” as the 9th Biennial
Satellite Symposium of the ISN in Geongju, Korea.

Ikenaka being one of the internationally recog-
nized neuroscience investigators is noted by his serv-
ing as the editor-in-chief of the Neurochemical Re-
search journal, and associate editor of three other
neuroscience journals, Developmental Neuroscience,
J Neuroscience Research, and Neuron Glia Biology.

Ikenaka laboratory is currently consisted of
Kazu Ikenaka (Professor), Seiji Hitoshi (Associate
Prof), Kenji Tanaka (Assistant Prof) and Takeshi
Yoshimura (Assistant Prof), one post-doctoral fel-
low, five graduate students and four technicians. Dr.
Hitoshi, a neurologist-turned-neurobiologist, centers
his research in neural development and neural stem
cells and lists 39 full papers in his credit. Dr.
Tanaka, psychiatrist-turned-neurobiologist, served
in the Ikenaka lab in 2004-2006 and joined again in
2008, has 22 papers in his credit and investigates
neuroglial development. Dr. Yoshimura, a neuro-
chemist, has 10 publications in his credit and is en-
gaged mostly in glycobiology research. Both Drs.
Hitoshi and Tanaka are highly intelligent and able
investigators who could lead independent research
them selves, collaborate closely with ITkenaka and
help Ikenaka to achieve greatly of neuroglia biology

research. Yoshimura assists Ikenaka’s long-held in-



terest in glycobiology-neuroscience interface.

Most interesting and exciting development in the
Ikenaka lab recently is imaging of release of ATP and
glutamate from cultured astrocytes in real time. Re-
lease of ATP by the cells is visualized using luciferin-
luciferase reaction with reagents loaded into the ex-
tracellular fluid and the reaction products imaged
by ultrahigh-sentitive camera system. This new
imaging technology should provide improved spatio-
temporal information about neurotransmitters and
other molecules released by individual neurons or
glial cells and such information was not available
until this day. It is expected that the Ikenaka lab
will pioneer and expand this research area in coming

days.
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In summary, Prof. Ikenaka has been most active
and successful in his research activity in neuroscience
particularly in neuroglia research during his tenure
at the Institute as evinced by more than 100 papers
published during the period of 2001-2010. He is a
world class investigator who serves as executive offi-
cers of international science societies and also serves
as an editor-chief or associate editor of international
journals. I expect that Prof. Tkenaka and his young,
active and intelligent associates would continue their
innovative and successful research in neuroscience
and achieve greatly in coming days. In short, the
Ikenaka laboratory is a great asset for the National

Institute for Physiological Sciences.
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The Laboratory of Nanostructure Physiology, di-
rected by Professor Nagayama, is engaged in a wide
variety of projects at the interface between physical
sciences and biology. Associated faculty members in
the laboratory are carrying out work on the physi-
ology of fluid secretion (M. Murakami), the mecha-
nisms that sort membrane proteins in polarized cells
(M. Ohashi), and advanced chemistry for DNA se-
quencing (M. Kataoka). The largest projects in the
laboratory however involve advanced technologies for
the imaging of biological specimens by means of elec-
tron microscopy. Advances in phase-contrast devices
and their application to biological specimens have
largely come from the intensive efforts of R. Danev,
while Professor Nagayama himself is directing the

development of two advanced electron microscopes.

Phase-contrast electron microscopy

Over the past five years the most significant advance
in the laboratory has been the development of prac-
tical phase-contrast devices for electron microscopy
(EM). Zernike phase contrast has been a fundamen-
tal technique in light microscopy for many decades,
but the world” s only practical phase-contrast de-
vices for EM have been developed in the Nagayama
laboratory. The devices, consisting of a thin amor-
phous carbon film etched with an ion beam, have
become practical only after numerous technical ob-
stacles have been overcome by advances including
the development of a heated holder and a carbon
“wrapping” technique to minimize the effects of con-
tamination. With these devices in place in suitably-

modified electron microscopes, Dr. Danev has ob-
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tained images of unprecedented contrast and clar-
ity from unstained biological specimens. Improve-
ments are seen in single-particle reconstruction of
macromolecular structures, but it appears that the
most promising application of the technology is to
electron cryo-tomography. The vastly-increased con-
trast makes cellular and viral structures visible for
the first, and will greatly reduce the difficulty of seg-
menting the 3D reconstructed volumes of cells into
different compartments and macromolecular struc-
tures. The work has been extremely productive, as
publications on phase-contrast electron microscopy
from the laboratory have numbered 27 in the past
five years.

More technical improvement is still needed, as the
useful life of a phase-plate device is quite limited,
limiting the number of images that can be obtained.
Research concerning contaminants and other mecha-
nisms that produce electrostatic charging, and there-
fore degradation of phase-contrast images, is ongo-
ing in the laboratory. Despite the shortcomings, the
proof-of-principle stage has definitely been reached
for phase-plate devices as applied to important bio-
logical problem. It appears that the technology will
soon be ready for “reduction to practice” in indus-
try and will be an extremely important feature of
future electron microscopes for use with biological

specimens.

Hybrid microscope
A well known problem in cell biology has been
the need for registration of light-microscope and

electron-microscope images. In the light microscope,



fluorescent labels indicate structures and macro-
molecules of interest, typically labeled genetically
or with antibodies. Electron-microscope images, on
the other hand, have the resolution to identify single
macromolecules and provide definitive information
about their arrangement in the labeled structures.
Prof. Nagayama has directed an effort that has re-
sulted in the most successful solution to the registra-
tion problem that has been achieved to date. This is
a hybrid microscope—a modified electron microscope
in which its specimen can be observed in situ with
an epifluorescence optical system as well as with the
electron-optical system. Tradeoffs have been made—
neither the EM nor the LM images are of the high-
est quality, with the most severe limitation being a
relatively small numerical aperture of 0.42 for the
LM optics. There is hope that the N.A. might be
increased in a next-generation design. Nevertheless
this instrument is an extremely important develop-
ment for cell biology research, and in the future the
resulting technology is likely to become widely used

worldwide.

New high-voltage electron microscope

The second new technical advance is the linear-
accelerator electron microscope. Electron tomogra-
phy is, as mentioned above, a very important new
technique for imaging the contents of cells at high
resolution. A severe limitation however is limited
electron penetration; with the 300 kV microscopes
that are commonly used, specimens thicker than
about 1 micron cannot be imaged. This thickness
limit excludes all eukaryotic cell bodies and also
excludes very important smaller structures such as
synapses in the central nervous system. Higher-
voltage microscopes exist, but these are extremely
large instruments that require special multi-storey
buildings to house them and which are not suit-
able for cryo-EM work. The idea being pursued in
the Nagayama laboratory is to use linear-accelerator
technology to accelerate electrons to 500 keV to pass
through the specimen, and then to decelerate them
again for high-efficiency imaging with an electronic

detector. The very exciting result is a high-voltage
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microscope that is only about 1 meter taller than a
conventional 300 kV microscope and would be much
less expensive to build. Of particular interest is the
possibility to scale such an instrument to 1 MeV or

even b MeV with little increase in physical size.

The 500 kV microscope is now under construction.
This project is definitely a high-risk endeavor. The
requirements for a high-performance tomography
microscope—high beam coherence, a small energy
spread of a few parts per million, sub-nanometer
stage stability—place severe constraints on the elec-
tron source and accelerator design, especially since
the electron beam must be pulsed in synchrony with
the accelerator drive power. It is unclear whether
the thermal and mechanical requirements of the ac-
celerator and decelerator, each requiring about ten
kilowatts of RF power, will be compatible with the
necessary stability. Nevertheless the instrument un-
der construction will at minimum serve the purpose
of identifying the key technical problems to be over-
come in pursuing the very important goal of making
higher-voltage microscopes available to the biologi-

cal community.

Physiology of secretion

Dr. Murakami researches the mechanisms and con-
trol of secretion in the salivary gland. He has de-
veloped a robust experimental preparation that al-
lows him to accurately measure secretion while con-
trolling the content and flow of perfusate. He has
used this system to characterize the transcellular
and paracellular secretion pathways and has demon-
strated their differential control by calcium and other
agents. Through collaborations with other laborato-
ries he has made use of advanced imaging modalities,
and his work would be a natural application for elec-
tron tomography if it could be applied to thick (>
1 pm) speciments. Working with a student in his
laboratory he has recently described the mechanism
of a natural secretagogue that is known from Chi-
nese traditional medicine. His recent selection to be
chairman of the Gordon Research Conference shows

that he is very well respected by workers in his field.



Cell polarity

Dr. Ohashi is researching the mechanisms by which
individual cells express different sets of membrane
proteins on different membrane surfaces. This “cell
polarity” is an essential feature of epithelial tissues,
where vectorial transport of solutes is realized. Less
understood are the mechanisms for planar cell po-
larity (PCP) where variations in protein targeting
occur along another axis. Dr. Ohashi’s work concen-
trates on the signaling molecules that establish po-
larity in cells. His research program is focused on two
goals. He is investigating the control of endocytosis
that regulates tight junctions, and also the factors
that allow membrane-traffic mechanisms to estab-
lish cell polarity. He has developed a novel genome-
wide screen to label and identify molecules that are
involved in specific membrane trafficking, and has
started to identify candidates. Although the work

is ambitious and labor-intensive, Dr. Ohashi has no
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other personnel in his laboratory. He therefore relies
heavily on collaborations with other laboratories to

allow the research to move forward.

DNA sequencing

Dr. Kataoka has been working on chemical modifi-
cations of DNA bases in support of new automatic
sequencing technologies. He has developed reactions
by which the four different bases can be specifically
“augmented” by the insertion of variable numbers
of hetrocyclic ring structures. The result is a size-
labeling of bases in single-stranded DNA which may
be useful in several DNA sequencing technologies,
including nanopore-based methods and sequencing
by AFM or electron microscopy. At present the var-
ious fluorescence-based sequencing methods appear
to have leapfrogged these technologies; nevertheless
the base-specific chemistries being developed by Dr
Kataoka are likely to have other important applica-

tions.
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3.1 Rolf-Detlef Treede 3% ( N1 Heidelberg XF)

Site visit NIPS Okazaki, November 04, 2010

Following the 29th International Conference on Clin-
ical Neurophysiology in Kobe, I was invited by Prof.
Ryusuke Kakigi to do a site visit of the Department
of Integrative Physiology at the National Institute
of Physiological Sciences in Okazaki. I know Prof.
Kakigi since the early 1990ies due to our common
interest in laser-evoked potentials, a validated tech-
nique for the assessment of nociceptive pathways in
humans that is being used to document nociceptive
deficits in patients and to discover the functional
connectivity of the nociceptive network in the hu-
man brain. I have been to Okazaki several times,
and I always enjoy my visits to NIPS for scientific
discussions and to Okazaki to see the sites of the
birthplace of Ieyasu Tokugawa.

Professor Kakigi trained as a neurologist at
Kyushu University (Prof.
with Prof. Hiroshi Shibasaki (Kyoto) and Prof.

Steve J. Jones (London) on somatosensory system

Kuroiwa), collaborated

electrophysiology in humans, and became chair of
the research project on sensory and motor functions
at NIPS in 1993. Regular annual reports from his
laboratory testify to the impressive productivity of
this group. Original publications in English were 15
in 2005, 23 in 2006, 18 in 2007, 20 in 2008 and 24
in 2009.
published 7 review papers and 17 book chapters in

In addition, Prof. Kakigi and his team

English plus 50 papers in Japanese over the same 5-
year period. These publications cover a broad range
of topics in sensory and motor systems functions in
humans (pain, itch, visual and auditory systems) us-
ing a variety of techniques including psychophysics,
MEG, EEG, NIRS, and fMRI. Two papers published
between 2005 and 2009 were already cited 41 times
each: Brain (2006) 129:2593-2608: on AEF and mu-
sical training, CLINPH (2005) 116:743-763: on elec-
trophysiological studies on human pain perception.

Prof. Kakigi also had public appearances in TV sci-
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ence shows and new findings are related to the gen-
eral public by press releases, most recently a study
on the processing of familiar and unfamiliar faces in
infants at 7-8 months of age.

The infrastructure at NIPS funds one Associate
Professor, one Assistant Professor and one postdoc-
toral fellow. During the time of my visit, the scien-
tific personnel had been expanded by grants to in-
clude 2 PhD students (one from Turkey), 4 postdocs,
3 Assistant Professors, and 2 Associate Professors.
Equipment is available for various psychophysical,
clinical neurophysiological and imaging techniques.
Major pieces of equipment are a 306 channel Vec-
torview MEG that was acquired in 2002 and records
from 3 sensors each at 102 locations (two planar gra-
diometers plus magnetometer), 24-100 channel EEG,
twin Siemens Magnetom fMRI scanners for brain re-
search including interperson interactions, and a 9
channel NIRS for infants (ETG-100, Hitachi Med-
ical, five emitters 4 detectors).

During my site visit I was able to review the fol-

lowing areas of research:

Ryusuke Kakigi (Full Professor):
Prof.

ies, including measurement of conduction velocity of

Kakigi gave a summary of the pain stud-

the human spinothalamic tract, source analyses of
Ad- and C-fiber components of laser-evoked poten-
tials (SI, SII, insula, cingulate cortex, medial tem-
poral lobe), and a microneurography study of pe-
ripheral encoding. He then presented evidence that
pain imagination is different from fear by preferen-
tially activating the nociceptive network in the brain
(SII, anterior insula, cingulate cortex) and less so the
amygdala. Prof. Kakigi also summarized studies on
the visual system, mostly concerned with face pro-
cessing in the temporoparietal junction and fusiform

gyrus in humans using the N170 visual evoked poten-



tial component. Significant findings include a right-
hemisphere dominance (T6’>T5’, concurrent posi-
tivity at Cz) and loss of that dominance when in-
verted faces are being viewed; in the latter situation
the N170 is delayed and larger than for upright faces.
N170 is also elicited by subliminal stimulation (faces
presented for 16 ms are not perceived but still evoke
the N170). A study in 4-15 year-old children revealed
that the face inversion effect is present only for ages
above 10 years. When viewing a face that shifts gaze
direction, activity can be detected also in visual ar-
eas MT/V5. For this purpose, Prof. Kakigi’s labo-
ratory has developed a stimulation techniques that
minimizes V1 activation by maintaining luminance
stable with blinking random dot patterns; for figure-
background discrimination the random dots of the
figure remain stationary for a short period of time
while the background dots continue to blink (ran-

dom dots blinking method).

Hidehiko Okamoto (Associate Professor)
Prof.

renowned Institute in Miinster, Germany, presented

Okamoto, who had spent five years at a

data on auditory processing. Using complex mod-
ulation of auditory stimuli, one of his MEG stud-
ies gave evidence that the left hemisphere is special-
ized in timing information and the right hemisphere
in pitch information AEP, which is consistent with
the concept that hemispheric asymmetry in the au-
ditory system involves rapid but imprecise process-
ing in the left and precise but slow processing in
the right hemisphere. Another study addressed the
hypothesis that tinnitus may be due to a lack in lat-
eral inhibition from adjacent frequencies according
to the tonotopic representation. Lateral inhibition
was trained by listening to music that was filtered
by a l-octave stop-band filter centered at the tin-
nitus frequency (typically at around 4-8 kHz, con-
trol: similar stopband centered at another frequency
or unfiltered music). The stopband filter should en-
hance central representation for sound frequencies at
the edges of the stopband; those central neural sig-
nals can then exert lateral inhibition on the tinnitus

frequency. The treatment was significantly more ef-
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fective than control treatments for tinnitus loudness
and for the steady state AEP from Al at the tinni-

tus frequency.

Koji Inui MD (Associate Professor)

Prof. Inui is well known for having invented an intra-
epidermal electrical stimulation technique that is rel-
atively specific for Ad- and C-fiber activation. He
reported that stimulation of the forehead with this
IES electrode evoked blink reflexes (R2, mediated
by the spinal subnucleus of the trigeminal nucleus)
that sometimes included a R1 component (thought
to be mediated by Ap-fiber input to the principal
sensory nucleus). ApS- and Ad-fiber convergence in
the principal sensory nucleus was further supported
by a double pulse study, where IES preceded con-
ventional AS-fiber activation by various interstimu-
lus intervals. R1 was facilitated when the ISI was at
least 14 ms, i.e. sufficient time for the Ad-fiber vol-
ley to have reached the nucleus before the Aj volley
over a 160 mm conduction distance (40 m/s: 4 ms,
10 m/s: 16 ms, 12 ms difference).

Kensaku Miki (Assistant Professor)

Prof. Miki reported about maturation of the emo-
tional sensory system for the detection of facial emo-
tional expression. Using EEG, he reported that
change in emotional expression led to a N240 in the
VEP (T5 and T6’ electrodes) 7-10 year-old children,
whereas in 22-33 year-old adults the peak latency

was 180 ms.

Atsushi Matsumoto (postdoc)
Dr.

Matsumoto reported on subliminal semantic
priming in visual word processing (subjects had to
decide whether a group of characters was a word or
not, reaction time is shorter if the test word is pre-
ceded by sublimnal presentation of a related word).
Using independent component analysis, coherence
analysis, and Granger causality, he demonstrated re-
ductions in gamma and alpha band activity by prim-
ing and suggested that information flows bottom-up

from inferior temporal gyrus to inferior frontal gyrus.



Emi Nakato (postdoc)
Dr.

Nakato presented her study on temporal lobe
activity (measured by NIRS, oxy-Hb increases) in 7-
8 months-old infants that were viewing familiar and
unfamiliar faces. The right temporal lobe was acti-
vated by all faces, but the left temporal cortex dis-
tinguished mother from stranger (only significantly

active for mother).

Tomoyo Morita (Assistant Professor)

Prof. Morita reported on self-conscious emotion in
autism. She evaluated brain activation during the
emotional response to seeing one’s own face vs. faces
of other people. The correlation and slope of the
plot of rated embarrassment vs. rated attractiveness
were reduced in autisms and this reduction was asso-
ciated with changes in basal ganglia, anterior insula,

and PCC in fMRI.

Naofumi Otsuru (postdoc)

Dr. Otsuru compared electrical stimulation via the
“Inui electrode” (IES) with conventional electrical
skin stimulation with and without topical anesthe-
sia by lidocaine tape. The lidocaine tape is sup-
posed to provide sufficient skin anethesia for injec-
tions within 30 min (used in children). I this study,
pain threshold went up and EP amplitude decreasd
at 3-5 hours for IES, but the parameters for normal
electrical stimulation were unchanged. These find-

ings suggest that IES may be useful to assess small

fiber neuropathy in diabetes.

Tomokazu Urakawa (postdoc)

Dr. Urakawa studied visual change detection using

a signal similar to the mismatch negativity recorded

Prof. Dr. Rolf-Detlef Treede
Chair of Neurophysiology
Medical Faculty Mannheim
Heidelberg University, Germany
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in the middle occipital gyrus by MEG. Standard and
deviant stimuli (blue and red diodes) provided stim-
uli while subjects were watching a movie. Although
shorter ISIs should lead to more pronounced habitu-
ation, the response to deviant stimuli was largest at
the shortest ISI (250-2000 ms). These findings sug-
gest that change detection in the visual system in-

volves sensory memory in the primary cortical area.

Prof. Kakigi leads a laboratory that enjoys a high
visibility and an excellent reputation at an interna-
tional level, due to their publications, conference pre-
sentations as well as exchange programs for students
and faculty members. The atmosphere at his insti-
tute is intellectually challenging due to the broad
spectrum of topics addressed. Members of his team
can learn and employ all techniques necessary for
cutting-edge studies into functions of the various sen-
sory systems in humans. His laboratory can there-
fore be highly recommended for students and post-
docs from Japan and abroad. Students and faculty
were highly knowledgable in their respective fields
and I greatly enjoyed discussing their work with
them.

In this time and age dominated by molecular biol-
ogy, integrative physiology becomes more and more
important to put the puzzle of molecular detail into
perspective. Internationally the rise of integrative
physiology has been slower than anticipated. There-
fore, Japan can be congratulated for having such a
strong integrative physiology department at NIPS. I
hope that Prof. Kakigi and his team will continue
to receive the level of funding necessary to pursue
and extend their excellent work. I look forward to

reading many more papers from this group.
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T LIk > T V1 itttz R/NC S 355 ETH
% random dots blinking method (#3=®D K ~HHA
WK TVBRIC, OO Ry bALIES < DR
AL L. OB ORZEAISE 2 751E) ZRIESE
72o

WIATE RHTAERR)
RAYDI 2V AZ—=ICH % & WZEANC 5 1



TEFE L Qe A X, BERIERUHERICEES 5
TF—REFHEK L, HO—DHD MEG fli3¢i&. HEHE
7z A G DY ez VT, ffERIE &
A X VT OERILIC, BRI E Y F- OIS HILEIC K
fELTWBZ e ZHSMC Uiz, TO/RERIE, £FEK
I BT B3O BEIRZRALER & A7 BRI B B WO DNE
M7 ALEIC B S LT 3 &0 2 BER RO KK EERD IE
WFREDHEZ E —B L TWVW5, &5 D08k, i
HIIC BT 2 B EBURAE (tonotopic) D=2 —1 2H,
IEHIREETRELD S 22— Fd 2 =a—a v
LTI IINC K> TE 2 A T 50, HIE
D TEZORGMHIMEF LT, =2 —1 Y OiEEN
JIHETZ T LICE > TRIZ VI RKEICETZED
TH 5, WAHHNE, BISO OB (—mRIIcix 4-8
kHz, 3 ba—)VEHIEHIE D ICBIRA WKz 7 ¢
WELEEDRT 0 )V EZ L TWERWEREBNMET)
ZHLOELT1 A7 2—T7 0% Stopband filter L
TeE 8 zMne % 2 Ll ko> T E iz, Stopband
filter I stopband U 7z /& FH D& OB FEEIC T B D
RS @S, HIGO ORI 2 = 2 —na ikt
T 2GR OEEEE KIE LTz, TOWEE, T~ b
O —/)VEEOHIGD ORE TPHIGD FIREICNT 5 Al
NI AEP @ steady state It & O &H EITRhEM
TH-oT,

HzaE = (HEBER)

He i A e C HEZ R RIICRIE S 5 KNS
S5 (intra-epidermal electrical stimulation :
IES) ZFH LIz L TILKHMBNT VS, HIFTD
IES BwBMZmigic i o . R1 K% (principal sensory
nucleus \O AZ FHED AN K B E D) ZEFTBHEIK
B (R2 7. =X AROBRHLICK DL D) ZifF L
7zo principal sensory nucleus IC BT % A3 % Ad R
MEDRIE, —HERIZ W ZSHIC B VW THERXR 5L
FEniz, R1 KBIE ST AP &6 14 ms D H1E
HUTz. ThUd Ad kD volley AY, 160 mm D
Zib B AL KRHED volley DEICEANELET BI1CiE+
NERETH %,

=ARWHE (Bh%0

SR B O S R B ORI B D 2 KIS R DL
FOBRRICBET 2t 2 Ulze BRI 2 VT, KIS
FHOZEIE, 22 ~ 33 RO ATIE 180 ms DE—7Z
IR 2M, 7T~ 10 KOWETIZ EP O N240 & L&
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HEN2 EZHEMIT LT,

AL (RARZ)

KA IR O HEBILRIC 51 5 5 B O seman-
tic priming ICPIS B Z21T> e (WERE I XF DT
V=T MWHGETHHH. HEETHVIZHNdT2 T &
RS NI, KIGKENZEF FORET % word A
test word ICHES > TWAIERENT & ML),
WK 0. T e—L > Zf#HT. Granger causality
ZRWT, IEH N7 IVT 7 FHROTEH N TS5 A
I E->TRAT ST £ &KL, inferior temporal

gyrus 5 inferior frontal gyrus “\® bottom-up 71§
Hwomnz R L,

RIS (RARZ)

g, A 7-9 r HOFLRICREN B E Z
5 TRVEZIER LT, IMihEZaHl Urze HANCIE,
AR (NIRS) AHWHEN TS, #ERICK
%, BREHERIRE N2 TOBICH L THEIC
EEd %, —J. AEMEEEICE VT RBENZWEIC
X U CIRARREIDRED DNBDIH LT, HIA
NTZREBIOBICN LTI 5Nz,

SPHEMR RHTEBLZ0

SPHE R, HEERFICH T B H RN B
THMEZ Uiz, HLid. AEERENASGOHZ R
G EMADEZ R 555 L T, IMOIEBBIREN &
D& S ITHE S OMMOESEES KT IMRI GHIlZ W T
Bt E 7o Teo DHIFEEROFERICKZ &, BIhLE
TEHE & gk R AR I B W T AL O B AY I BYE A IS
BOTRHENTZ, TOEOHBEIK. KMEEK. &
RITER. B X OBEAHIREIOIRENIC BT % T & VRS
TNz,

KiFEE GRARZ)

REEIE L, A RTE U re R e SURIE 72
WC, AlEERIREREE ORI T & 2 DB 211> 72,
FERICBO TR, BEREICHLTY FAA VT —T %
15% C & TR RIFT R 21100, M it b
DETNWVEIER LTz, #RICKB e, T—TZi>7
&, TOMMICBOTRENEXHFZITo &, 2D
RIS 9 B A FESUCIZIREE T 2 DISH L, HEROfilk
HRIEGE CRIBEDNRD NG >Tc, TDTEND,
REZNFBESRTIE I, MR AR E D C 2 BRSSO



ZWNCH M TH % TREMEAVRE Nz,

IR GRARZ)

L, HERICET 2R bR RO
WT. BRERIZ FHO TG 21T - 7o TIESEATS B 18
HHFZEEMIC, SR - BERZ R E D RE E T4 2
RTWBIICHR LTV, SRBIHRERIC NS 5 sk
K, SRR ASD AMRE BV T, MOG
ICBWTHZ SNz, TOT &id, ISI DVEWEIFTR
G ERERET 2 IELRTRFHATE RV, b
DT &5, B IST &M TN % MOG
DORISHEARITIE, FEEERIRIC X O MR AR & M Fz ik
HRCRICHED ORI R DB 59 % C L AVR
W®I Nz,

FiIRBIRIGZ RO IR, FRIERB X TENH
DIFEWIFEE DRZT ANZIT, HERIIC @O RHibi7Z2
BTV 5, HOWFRBICIHB N TIIERA 7 B DS
IR THON TV D, HDOWIIERICEB N TUIA X
t MHTREOFHAEEENRIE S N TE D HONZE=E

INA TRV 7 K

R UNA LEES AR B
E4C]

o7 -7y kL7 bL—7
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DETOWRRIZICENZWIE 2175 T EMNHETH
%, INSDOT NS, FEBIURARZ 2B
2O ETRREDRETHZ EEX S, O
ZOPEBRXUWRAI. ZNTNOHETEICE D
TENTMRREN 2R D, MRS LiEmic BV TH
HECELORMZRT I EMNTE,

BUEDWREREI 28RS & 0 T EWEREI L T
Wb, TV RHRICH > TT 2. MiARIZEE DN
KT —THIHEEEHEAE. 77 EYY TIEREER
FREICH O LT, ZORIITANEHEIETETE
HBTH5, UL LUIEFRMNICE, MEEE T E£ZZ
DB+ ICHET ZIWEE> TRV, TI0H
RIS 22, BRI B % A B2 ERT 2 bS s 7
MFE T MG HEREL TVE T LIE, KE
HETHO, FLELVIRDTH S, fid. chnbd
EMEEH DT ORARLBIR 5 5 CICE OV EICIE T
DERRBFNEDIDN G Z 5N, AR UHARENG 2
5NB X IICLEL, WOMIEMIMN S NN SIRE
DX TR LN T DN LA TH %,



3.2 KRR BiR (BREEXRE RIREFHZERT)

AT A DM OISR E D — AN & U THAKSE
FRNZTDOMOEEDE T, MR BRI DR
T BHFEE IZVSLEID B HI> TWB D, 54 10 A
21 HICHEFHMEZ B & UCHIgEE 236 L. MRS
PR U LRSS . KB BIFZEIC DWW T O
7zE &, sdalzfiizic Uiz,

1. W7 ay 7 MicowT

MO EPIeR - EEHEBFRE TSI, FiARZ
BREELOR 17T E2 R LT, Wi9EA Xy 7 (RARY
B) 12 HDOFFELUTHA T, SRINGET (2002 4
B, fMRI, 7z BR i U CIRE - SHBIFAETIC D %
t N DMK IEDOIIFEZIT> TWV5, FHICHIFRE KT
OTBY T FEVSIERZIENT, HFEEMEL
ANZDELESRINw 7 557 ¥ RICHDW Tz it
BDTVBEDTLTHD, TORR. WICHHFFLD N
SUIMTE, BER. AMEEGE., A, S DICRIETIREAR
EXGRETBHRE, FRITAE. XTomRIHEREM T
E LTI SR B ITo TV 5, BIEET
RN PR T B I5RICHED > TV B AN RL %<
2o TWB D, FrdhimaEsmsioirs i (id) &
BEHLTWE D Bbhd, FADE &3 254 HE
BT OMARBOWZEE . FETED TRICEK DIEHZ
LA % A6 & C Rtz XA L CHRIEY % 2 & ZnfRElC
LTED, MBI B EMICHT B iEH OIS,
7T E, IR R 4 R TR X B IR A O &
HRMHT LT, MO 2SS TW5, BIfEE TRICE
O, EHNERAZNRERTODN, S5KIEES
ICEES DR H. FHCIMIC BT B RERZ(EHIERE N
TV BIRIRRBIC BT AR L A DOHE Tid
BEEINOH I 5T 2 > TORMNEEN S,
—7F. RIS OWTITHEBIH, BEREA. AIRERENC
DWTH R ZHED TV 5, FiIARBIR DB DML
BEC 10 R VLD D %, Z O Rz HHIC,
IR & 7 o TR 20 SEISHrA RIS T2 RT
TS K B ERRHIA 71 = X LRI CERK 20 £~ 24
) ZIebdF, DR, BRRE BRREE, FEREE
2. T RSN S BRRRIOFEE, BEREANCED
% BGEBAIDNFE . PhFEHEMS, BERERIBE T ORNREA B, 7%
DV TRV ZBEII 2 HEE L T 5, BREA]
I ABIDHEEETE A% E TR EESEED—D L
LTEALBN, ZORAAZX L, BREFBEISELS
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BB RIERE D EF OMYZ EMIRFE N TV 2, Hifi
AREFZIBE OFHEFZ O T, i, X7 £ D
sHAEZ -, BRRROFEERME, T OMRRZRR
9 2 W HRLEE R O MR, RIS B S0 & S Rl
R FCIRIC IR D B S RO A E 2 HiE L T3,
Co7uyxy b RRETREHET A B2 20 TV
2LDTLTHH, TITXITOREDPHHFENS,

2. WHFEIATHI & pFs =

B, HEBER. FHEHEBIR. B (W5 FHEB#
3%, RART 5HLVIFRELIRERE G- TV,
KEGEZ 28 THD. TNREIDRAR Yy T =T
REGMAEL L TR DPEVERDNDS, WAREED
TEEHBOR D DS, LES T THoT, &
ELEDEBREN TE DN - & THNILX, BE
DOFMMES T, MIEOERIZHE hDOHL %5, L
MU, BEMRRERRZZHI s LT, T
NEER DT E D O X TRABAEEZ AN THRIE
DERICE B> TMLVWERES, TOEIETZH
MO MR EDKREEHNEZ LD LMK THO . £
WMRZRATOT Oy 27 bR &h 5, journal
club & lab meeting £1707% < & LWIZLE R D HFEM
R EOMAENEETETVDLEFSILTHS

NI

o

3. WIEHSRDIEL

FIARBEZE LR 17 4RI 3RS D A S 72 BEC
250 fEFELR L TV 5, Pain *® Neuroimage, Cerebral
Cortex 7% E DM D FHID EOMEREIC B 82 BT
NTW3, invited review & T D 17 FERT 15 FREE
LTW%, DEDFHIFFE 2 15 L < XL T
WBHEWVWSTETHD, 2TEZLEDNEIHNT
BB, EHICHAGERN D 100 Filc S, TDZEE,
—DMMFER LD T EDICHE - LT D EWVWHIF
BRI KB DN EN, Xle—75. BiFEEL
1357 D REEIN R SR 2T > TR LA D R TWn L
TEMNTERV, B FZ2RRELIEMADRMTE D
5X5TH5,

4. HHEICOWVT
HHEOKAERIE 24 (OBRZE 1) EDRVH,
WiARBEZ OBIZFRALLIRD 17 FERNC 28 Sl 2Ai% &



BHTVDS, £, ZOSBREAEN S HBTENTY
%o B 3EMERELIET S L. E1Y 5 ZOkAdEDN
fEFEL 7z icxb, £z, 2055 1 BIEHPAAET
ol litzd, TOBIIEBRMITEDRER L
UTIERL TR IR0, BRAIE A% Z < AVR
ARZICE>THED ., Bzl ohnizh - plidEne
DT ELTHH., REBEFTOEBE RN T &%
RLTW5,

5. HFEWIFEICOVT

AHAWESE AT & U C DOIMRGET 72 4 - 72 L AR SE L 6
~TH/ETHO, FEACHHHRBRE THD1DTF
BVWIEAEEDZ LTHD, HHERHICEWED &
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Thole, £l TOHRFEWIFOSINE OHIH il
BB DOFTH IO ANREENFTIN TS T &
Mo, HEFZRE AN EHEE T E %,

6. LB

FiREE 2 H0 & U TR B EI 7M. B
VLIRSS T & B98N RA72 LD B LW 5 1EH T,
fifidat 7z & DM TIEAIE T E WD B % LB A
e eV S BREEZAINCAE > T, 22 ez
RIS HUT TRTV Do MBI RIS S R E R H
HODBTHETHY, KUFEEDWFUIE HICHES
HERNETHBLEZ D,



3.3 RINE= B (NUINKE KFER EFHZEER)

FISAREAEZe RS 2L PR22 02T
MO IR BEET ST
2010 LEEEAVBRTAM 1

R AR BT DY 529 2 A BB BT TEEs 1
K 2 FEEE (1990 4F) IS IHRERRY (OB BHHD R
IR T N ORkBERE Z figid 5 2 Lz HINE L
TROLE NI E PRSI, PR 15 4R (2003
) IS E NI TH B, MiARBUIRIE 1993 4 3 H
G R OMREIZE UTEMEL, Lk, —HL T
IRPERCH., TR, SR, B, ), &XNEEEE (BRE
M) 75 EIREIPH O T, & b AW E LRIz
ZRETINCHEE L T3, TNE TOWNIIEERE 5%
DA ENCDONT, BRI ET A FETw b (2010 4F
10 A 21 H) IZBI 5FHEEFRCEDE, LITDED
Al L 72D TS 3 %0

1. WFFERIRE - B

WK 22 FEFEIC BN T, B 1 %, R 1 . FHT
MBI 1 %0, BB % (B5H), FHEDIZ 3 %4, KA
R27 64 (55 1 4EREH), K2 2 4OKHIT
BB, THIMARBIRNRERA: 2 i L DD, KR
25 EHFME (FHEWE. KA RY) ZBEXT ST
EIEREFEDHFEHELTVWERERNTH S, XRIiLIHD
TABSRER 7 2 BB C & 5+ 7a < 28T — 2R L T
W5,

K, 3 AEEIC R ENCHEER T 74 F ¥ rIVERRE AT
H2EE (MEG) Z8 A Lz, MEG &, BB LR THS
BUCZER D RREIC B, IMOTEBINI Z 82 ) HifL oD
RAHEATHLMMNIT AT ENTES, TOEEEH
WT, b MORRYE - EH) - R0 - GO - EEN R E O
HERED M EEREZ S MNC L &K S5 &3 0285 1
KT NIz, EHIC, TR 14 FEICH LWL 306
F v x)V MEG WEAETN, SHETHHIEL EICEN
SO a O HLOI LT & L THEBI L TV %,

2.7 2 e ZDORR
e & MEG Z VT, AIERIE, i, 40, 18
W OEB), SRANAEEE (BAERAD & LRI O i
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JUNREAR AR AITFE

B R AR A B2 S B
TRIRE —

e L T 2 OEEEBEREZ R IO ETH %,
SIS 2 AUChI% CHEEER MRI (IMRI). SROERIA
HI (TMS). SEAIMREE (NIRS) & o Fopie e
AwiexF '-S0V EIThbN, RARAZH T
W,

YA FEYy MR, 13:30~17:30 F THTOMZE
BRIR— 1) BFEEE R X DGO, 2) HE
CHEENHE, BERAL. RAREERI AR E). 3) AMEEE (ho-
munculus DFMHEZRZ L), 4) E (RERIICHT %
FERRZ L), 5) B (EZEEEHF OGS L), 6)
Zoftt (MEZE), 7)) ERIMEERED T (5 FRFERE.
AR E) MK LY E N, FHliEOERMIC
XU TEMEZRIZENEE NI, SHREDOHFEMEIC
£, MEEESDO—FRD e\ T—< 2RI
Thbntwa e, Lht, F—LU—JEBLHWC
I LODEMEZRELEWEN S, il < DL
AT NTV S T &R HIRICTR - T2,

DL OB, @ L)L O Ak 22 B e [ Bk
ICEROImLE LTHEINTED ., ZTOEUITEH
Fim o (¥ 250 ). %3 Review &L (15 #f). HX
FEE-TOUY =T YT A (70 #§). O HARGE
A, FHE (K100 &) I E%, Brain, Neurolmage.,
Cerebral Cortex., Journal of Neuroscience, Journal of
Cognitive Neuroscience 7% EMIERIZED by 7Y v —
FINC AV AR Y MCEBRDG 2 F# L L TV 5
CEMNFHICET 5, TNDOWZEEEIOmm &, &K
A ETRE LA P Ve SUE B I 7 TR 2 T AT HL
DANIENS, WIEEEA A —I > T2l & T 2158
ST EF TR IR el & U COHifi 22 LTV 5
TEZRLTWV3,

MRBEDOHTE. £ < DR ESZEET L T
%o FFEETREIE, T 20 FHEE K 0 Bl S Nl
TR TABRRIRIZEIC K % BHERAN A 71 = R L\ O |
T, MARBIRDVEHNAELZHD TV D, IRV Z
e, BYEOMERI O R EMFMANICTT DN T



RN DODHD, EHIT, K21 FEN D, CEFREE
BO TR EBIZEIRHEE 71 75 L) OFED [HE2
W8N %2 S 2 % Bt ORHAI « SCHREA ORFE ] Dl
Bhitged & LT, AEBATSE T O EEMIAE TH B2
ERIBAEIR DR SR L T3, F%. TN 5 DM
7%V — R9 2 R SRS LA S T E DRV
ez,

3. R¥PBiE & NMEIK

1998 £ 3 HICEAMID K EREN ARG Uiz, BA
%, 28 VAN ZBUSG (RS2 5 f. ENRAES
) LTW5, Az, 758582 < b
KRATOHBE LR STEHCZEN B, AR IR
b L—=27a—ATIE. MHXRIC X% - hbEe
MHRORRE LU T, BE, it F2EEL Ty
%o Miag « @i 72 i O e I BV T HLEIFH 52
BIMTObN TV B D, U T L 2 BOMRE 2%
FANT, HFRAFRZITV. ZROBRZZET TS,
EINTEHRARZASZEER (IL80%). HAARZZMIVEE
(Frili#ds, (hARBER). RBCRARORE (FRikdd®). =
HARAR R GohREE), IRERZREER (5
HIIBEZ ). BE AR AR (I HBUR) X 72ES T,
KIE NIH (Prof. Hallett), KEAY 7 4)L=7 THK
*# (Prof. Shimojo). 717 % Rotmann Institute (Prof.
Ross). - %17 Chieti K*# (Prof. Romani), K1Y
Munster K% (Prof. Pantev). F-Y Heidelberg X
%% (Prof. Treede) & DOH[EIFIEZTT>THD ., HLD
DIFNHLLIIHLR EE X 5N %,
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4. 21 X Ui B

1998 4 3 AICEH 6 [MEBEFAFEII Y VR L2E
HPERZEHTCRAME (HHIEH 600 £ @ SAEIA 250 74) L
oo ZEONEADSBIILIZC LI, BEORBT LN
RORFERWMINR LTV B, Fo, WG 12—
04 A=YV FW%E27% 2000 £ 12 A 5 EERf#
LU, DIk 7z ATz, Thic kb ARICEBT 5 ki
M DRBIED BiTo e ik, @mL<AHETE %,
ZOHEKEE G E A 55 22 M HAEAREAES (2007
) LA CHRIBEL . 2O TV 5,

— WD J5 2 ORFZEREHEDRI Y 75 ¥ —i LD
7z, BHZE DR AN D IR K & @i 7R & DF
T BTN DB & F > T2 T L, BT
75 & UTHRMMICHED TIT RELH S, FiAH
RET T 24, TKEARERRD OV EELT, &
BAR— A OFEEZIT> T b, TOXKIETY
M) —FifREREE E LT, KERTETHD ., &
BEABADFAGE 2R THRLL,

5. Kafh

LB, MG A PR FERRE 2 4% C . O B AR 25
PlCUEIE Nz 17 FEROYEENE, ARz
BIFT@EN D Tl IREKUERE & WV S Fridls 2 )
DHNT &z, EBICAMBERCCILFEFI AR D X v
arvERELTED, HLABRVERZZE T Lk
ETtEs,



8 II1ER

FEEDOHREE — B —
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1 HEEEDFOBE L TDEE - HIEAHZX L

N (& 0 DI OEHEN DRSS TRENE, 4>
Fr ), FIUVAR—Z—, L¥TE— oY —,
HRZEDOKEER VNV HE . TNE DR FEEIRIC
KoTHEHENTVWS, LEN>T, TNHRZUINTHE
DHEBE L Z DB « I A 7 = X LORIHIE AMED4:
MR T 2 L TRERAIRTH B, THIC, T
NS BERESY 1 BLH 1 HIEEIC RS BE D B 72 75 |
T U, BATRIREDIRIR E K D135 T e B, ZOMEIR
fRIAIEMD CTHETH %, FHW T, 7 FEBEMSE
R (HFERSRER TII7EERM) . MINERRETRZE SR (AR
o N = T 2 ) e N RS s e R DA
BOTORHOMAENERITED SN T VD, FF
JEORFET REFIZERE L LTIE. UFA%T 5N 5,

(1) KCNQ1 & KCNE1 7' 5755 K+ F 4 3V Ak
DREIKLL (stoichiometry) 7 fi#iH

PHFRHERESR TIRFEES Tl BRA IR A A > F v 3L,
ZHRE G AR HFEOKREZ G L BE S S DD
R LT3, SHEERIABIROFERELFELTE
HSNTV S ENKENETF v 2V KCNQL OTEERE
REF T e iz THS M Lz, ThE
TKCNQL W4 8k LTAA > F v xIIVZIEKT %
T EERho TWiEh, ZDOF v x)UEkREZ Tl 5 %
KCNEL #7212 FHPED X S %R T KONQL 4
BARLESTEMCOVTIEAHTH -z, HERDfF
MFETE2EROFEEBER TV I Ehna eh
5. fRHRER TS Tl 1 oA A=Y
TG L, —D0 KCNQL-KCNE1 F v *J)VEE
IO KCNEL BEENTW A0 Zn#kd 5 T
CICHKIN LTz ZO8ER, KONQ1 4 =& (1 {HDA 4
YF % FV)ICH L, 14 80 KCNEL 97 2= kA
TENTEO . KRKFENICZ DRSS 2T &
MBI N, SEOREITE KCNQI-KCNEL F+ %
IVEHEBRONIC L EX 59, kA iiz B
BRDIFAERAZRET 5 T THERFILETDH
5525, TORRIE Proc Natl Acad Sci USA &
ISR EINT,

(2) TADABED A R LGI1 O PEEREDfiRIH
TADAEANLDK 1% IR SN2 T,
PEAIE, ARREIER DS FEAD LT B FINEEZ BN
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T3, LGI1 &k b OB ZHORBENE D TAD A
RERTEADASNZ MRV INTVETH BN, £D
BREICBE L TR E D> Tiah o Tz AIRIRITSE
M Tl LGIL i 7RHE (KO) v 7 AZzEk L. 2
TD KO XU AW 2 — 3EMTBEEED TAD A
RFZEdT5 2R ML, £/, LGI1 OAD
FRZHED, TAMAESZ V37 ADAM22 &
Z D% Z 37’8 ADAM23 ThH 3 L ERH LT,
LGI1 l& ADAM22 & ADAM23 D3 &SRB RV
INTBEEEREEKT 25, LGIL KO X7 XA Tlk¥
FTRCBIT B OEEGRIEXDAEFEET N, TADLA
MECBEEZONT, 5L, TDLGI1I KO ¥y
ZDWFHTIE. AMPA BI7 )L 2 I VSRR 2N LTz
VF T AMEEDK FHBED SN, TDXHIT, LGI
AT S D B M 2 FRET L T, TAD ADFIE
ZPi CREe I 2 EELDMA VISV ETHBEEZ
5Nz, LGI1 KO XU R FOTADLAET IV
JAELTHEHAMTHZ LEZOND, RN,
Proc Natl Acad Sci USA FElcRE TN,

(3) M ARTRET « MIBSERGIC DD B N1 F 707t
Y =D& & A = X L ORI

Ml (RERBFRETICBWTE) TOAKEE
IEHICHERFT 2880 2K B, C OBdEEIIE (77 R
F—=Y AR 70—V X) ICESBET 3, ThHDX
AL, ARt —#EB I UA N LAY
Y—MEER & o TR A4V F v XIVDEE L TV
%o S, FREmBEMIZETrI i e b LEMIREICE
U B A N O SRR ETNIC BB — 2 Aktl O
ML ETH 2 T LF D F A=A LZH
5T U7z (J Biol Chem ). 7z, MlEFsRIEDOZ
AR ZHH5 VSOR 7 =4 v F v )V H G
WKCERIHLTHED ., BERE~< Y ADE#MIRTE IO
VSOR OFHME T L. ZDOAEHFEIEREMME T LT
W5 Z EZHLMT LTz (Am J Physiol Cell Physiol
ih)o COXDIC, HldDAT ZEAFMTHZ [l
AERTFT O T A=A L] L Z O K 2 ERER
WD A D < BRI 215 T2,

—/C. BEREHBIVIZEE T ClRORZ I T — &
VINJBTHB AT/ T VIcEH U THRBENHRE
FRDFEREMRAT & HED TV B, SHEEITHBENDBERT



WAL R AT ) —Z 2 THOMFED DT >
FERARR O AHRE BT #5752 37 U7z (PLoS One #6), T
BAEICK D, BETREHWIEREAS ) T2 D
R TFEACE I LTz,

(4) 7T Y— TRP F v 3:)UC K 2 IEZA LMl
RS2 A RS D fiR A
M AEFR M T, R RSZ M TRP F v b

DT &R T EAREIC K B REIR « HEED 7)1 X 71 =
ALOWFEZERL TWa, S4HEEE TRP Fv *)V
ZRIC BV TIE. 1L TRPV2 DV H 72 & L
THZRMEZ & 7259 T & (J Neurosci ). 2. HKL
THEATIC & 5 TRPV4 ORIES#EH] (J Biol Chem 38).
3. TRPVA BEKT T F /¥ A BV THITLEHE,
MBS 2 I U, O 7 HBEICHHTH B
Z & (J Biol Chem &), 4. 2V NFD TRPA F ¥ %
IV 34 [ 728 2 % IR B RS Y EIC KL > T
W eE N, I UYNTFORETEIZHAET S L (J
Neurosci #6). 5. TRPV2 W H{LE OB & 2 %9 %
JERIE Y — & UTHRET % C & (J Neurosci &)
6. TRPM2 MW7)V a—RA, A 27 LF VORERMD
TRTA VA w7z & 759 T & (Diabetes fs).
FOZHOBRZREL U, £io. WEIR FREREICE
PR FESOA L F o apiliia sy, Bk Z2 kg
% A= A L7z R LNV B W TS M Lz
(J Neurosci #6), & HIC, HEMRETF K NPB D
ARRREID 1 D& U CHEIREBHE N H % C & 20
5 U7z (Sleep #6)o

D EDXSIc, AELUIMERRDZEZET 5N T
B, TEIXHEMBES O TRE, BXUTZOH
FEM 54U BB Z R LTz, Th b ORFZERCR
7L AU —X (12 1) & UTEANAANFER I E
WREIN, HANORL T ORTEE, HiREE
S HEENTWS, TOXKS BUIZEETIN. AED
TR OMANERIC DN Z D L I N5,

FRICH TORY

51 E i X SEERE D T D) & L HIfH X A = X L7z 5
e /KEED R ZE R Z BE L TIIL Tl T & id
SO XTEAEL KAFEFRIER & U Oz Bl
DRFE, A KO H LN B ORhZ Hi5 9 2
ENH %, 3 TIC. WL O OWZEER TGk
AF VT ¥ 1)V HOTOGRIEE: (optogenetics) 72l
AL~V BAARE. B L SOUAISH UL RFE OfiE
M OES 2 NAMICHIEL ., HcdiizRood
%o FE7z. STED % PALM &\ 7z i fif 15 1 B
B (nanoscopy) IC &K B A A=V JIC&DF / A—F
VL)L THERE R I E ORI NRTED I E N % C
EMIREEND, Z2ICFBMEBIC X 2 MERTET OB
LHAEDLESLICED, AR FIT ALY Z—
MR E LTOEFOMRFTE 5, £z, ThHRED
TOERZAT HETIVEZIER. EHITS LI
X OKERED T OEMERED X D IICERTE 5 L L
Bic, b b OREMMEOMIICEKEMTEZ 2T &N
WrEns,

2 ERIEEMEERIRE & RIS DR

2.1 HIRDFER

TIE, AR TRA U TR EREE I /i - L
BU., KA A DR - lkds O¥REZ T2 &
I &Ko T ERTEEERRE R L T 5, AR2EN
TRICIE. TOADZALZHRET Bz, MAE
W20 L DT 50 FOHENL ARG T2E
MRZEALTED., ChEEILHICHEIE DI
G T UEFPERLESD in vitro, in vivo DEILL « Gf
HREOH R E#ED TV D, AEZIX, LIFOX
3 IR E2RRIE LNIIVDRIZE M Th Nz,
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(1) 2R L TS AT LOME

LEDY =By T ¢ V5T, 5 BEORR 8
THAE BR v 7Y b LAFa—, BEPERBL
MWFEFEBL, A/ v 7 7o R NAIBEIC 75 B 2 HEREE
EFRE AT LR L, TORZHAWVWT, 77X
POV A MRERGEEMREET IV U A 2B LT,
IS, TOFRZIGH U RS2 F 72 iR 20
ICHBE R FITHSEARIRS R L 770 7 il #
ez BlE Uiz,

(2) IEABNYIREIE D 2R B RS E i ORENT

T bR AOMEZ MO F £ THEL, Hilis
DA —= 2 0BG T EAEDFEICTEH T E



DREMN Ul HEBLUMBEEROE LSS,
Dl AHME, JEERZMEZR->THD., kA%
FHOBIAFZEAT S LIcEb i L,

(3) 4N T E B HIME R R =Y E & LTl TL
% GABAA ZBADOY T 2=y MTDWT, ZOH
BIE  ERE D D E RIS HAS BT L 7T AR K o
THENT UTeo T ORSH. IS OHERMALA TIZ T XT
D GABA ¥ F 7RI al, a2, B3 BT 2= v M
FLTHED, VT T ANOZHRREE LS T ADH
BHODO—, ZRRBIZERMTHE T ENHLENE
o7z, (Oxford K2 & DHFENITE)

(4) > F T AKERD B O An Y B AL 1 e o B
EEOFRENC T B 2 BOUKIFIEAIV > T LF v 3
VOB EBEICTDNT, HAEEINT L 7Y MEICX - T
ERMNIEIRNT 21T > 7o Z DR, P/Q type F v )
DAL TR DO F ¥ JNV D552 7 T A2 —7
JERLTWBZ &, T type F v xJUAKHIRZEEIC S —
WKL TWAZ L, RENHLMIR ST,

(5) / ¥ L LRz 5T 29X T F R OHE
HlfrEi s~ o XD MGERilER» 5. TN THEE
N> TWEN S TR TF ROZ 2 —aXTF
R B D HEARFAEICE N TV BT RS LI, T
DORTFRICK>THFEEINZDIX, /Y LU LIERT
HBHTEHLHBHL T,

(6) HEEL )V LIPS0 A = X L
HKTHICH D, HEMEE LTEIALFT V2]
9 2 MR (4 L3> i) . AL Fo >
ZRE (FRT, AL v 22594k ZREIL, AL+
VYHAKTEMET B e EHLMIC LTz, LT
ARREE LD EWICER LSS 2T AL F TV
MREEI N EWIRRBICHERF SN B B XA BN,

(7) I DR BMKAFIIFEE

BB 2/3 AR X, JERIC IR R r—)L
DR EIEEHNTEIET Do T OMHIFRRE I B HE O R
RAFIFEEZ . A U 72 B D5 & S 2 — 2 % iR
Wid % & CTiliNTz, WilREREY T, 2/3 JEiEAk
MR T D2 F T AR IR ENTVEEDD,
MR PSRRI N T aEh o T, TOFERNE
FEHATE U 1 E BRI O IEF R H B AR EE TH
BT ENREENT,

(8) WK E GABA fillat 1 b = 1c X % i Eh &
Wi EORTELENS FS fifaiE#icyd 2o b
ZURBARIETERORES, VT T IV T I UG
fcH 5, a b= 2Rk R A T OFREZHNT
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A, IEDRBERN T b= 2A ZAIKIC
A7d B &, AVIREMN VT 7V T IV FSHl
HED 1A 2A ZAEMKRZT U THRETE NS AREE DD >
7zo

(9) BRE MR F > 7 ZIC B 2 WU E iR oD 2
Y L—Y —BAEIC X B AT

I/ N I8 I3 D AR RN BN B 2 2 D L — WP — A
B2 FHOTEIST 5 /12 LTz, COFEZME->
T, WMEZEDIGERX—T v FEIREXF T TIBWL
THRZEIC X D fRE S N MBS i D2 F 5.,
20-HETE FE A= I 2 B0 35 A1 WS I BE ZE AR R 72 A =S i/
THLZHASMIC LI,

(10) SRS RIC BT 2 KIMEZE D S [ 5
= 2= ANOFHIE L

BT E R YIBR U5y b Tl EEaEn g
M E B, 115 & BOHIl R B oD S AR 7 5 B 25 e
Bj= o — 0 UANHEREORIEICIE, BN E= 12—
02729 Bk LA = 2 — 1 > 2T SRR D
2 DOMRREBENBE 59 % & 2 BRUEHZNICHS
M UTz, SIERRES v Tk, BN fE=2—no
VANDFTIREFETER N > T0B T L 2R LT
Wao

(11) FHFFIE 2w 22 > 787 & Selenoprotein P I X%
A VAV GRS

t ~AFEEAD S mAIC b E N, BERE O EEE & B <
FHBEE 9 % #i#l % > 737 Selenoprotein P (Sep P) %
FHR LUz, 51T, Sep P HATHKD AMPK 1517 (K
TEE, AR VMR K NEEE T RSN
IZU7, Sep P DX S ICHEN S bE A AV
TERZRETT 20 I TNE THSNTE ST, Sep P
3" Hepatokine” & WS Fi#lh T IV —IcBEN 557
TELTHHENTW S, (BIRKY: & DLLFRIFZ)
(12) & FKICHBWT. SaBReld /BRI, 22 MR
RPN TH D T ENHILENT VD, TDOKD
IR DI IEAFEDTE R A 7 = X LR EHRZ NS
edic, XU ATHEMEIRRED A 2Nz L T A,
t Mk, GRERENTH S 2D THL ML
Tzo 121, THEBUCHSMICLTWVE Y F T AR
TR I VEZBWRED A2 L OBEZ TR S,
(BEWF & DI [ERFSE)

22 SHBORBRE

BE, ABPEWIZEI Tl F T A SR TE LA
IVE TRADORBEE 2 Ml g 5 e i FEIc b Tw



%, TNEEHTZEODICERAETEIHOLONTY
%, TNMBIE. R, IBERERRIA D 72 & DB RE A
AA=Y TR L. HER A Z D 2 2 EH
BB, —/i. M - M FLERD B S ETER,
BRI X B IEREMT IS, 5l hiE. MiREIcE
WCEBERMRH FEOMNZMROEEZENZN, %
NZHESHEEANDEHEDEZTHENES TH S,
S, TNE ORI RELR & AT O EE

3 ERENTTENENE DRZER
3.1 #RFE

ABEARIEATIC BT, IMBERED > A 7 L PEfig
ZZ Hig LT, IR IR, sl T
PRSI 2T, R A7 LA D 3 HFTANEL D
HATVD, TNZNOWIIEE THEDWII 21175 >
TWAH, UUFO XS ICHizEaE» i Hmn s 2
Vo ORRE - FERT - 175 - EB) &0 o ToE U RE > T
NICBfR S 228, RS SICERME VW I D
WTCOHRZRG 2 TDICHIFE 2R > TVE, @D
Fe®HI, b Mg T, MihEh 2 E Rl d 5 L TR
BOBRWENTET VI TH 5TV 2 RBRE L L
THOWTW S, QR - 220 fiRRED BN 7o XU B
PR HDIS, AR, SRR R E AL
fMRI 7% ER 4 75 )51k 72 A G b ¥ TS Eh 2 51l L
W5,

TR AR AR 3 & G R O pfie
B2t g e LT, FICHVOBEEE NS Za—
0 iRE 2 ARk U, HIEIEROMA LB, s8N X %
TTEIHIE D R 7 = X LZZFRNT W5, BIRIICiE, ©
kDX mOEIE (B0 % E) ORI, @Zh
5OMHMN ED XS IHIELITICER L TV B DH,
O DEEN TN AL S 2 BRI 2R e L T—
DOk E LTS B A, QT XTEAMED
JPR DRI DOERN ED K S ICHAEDEN T/
2=V DEREENZ D OpREEY )L OFEREMRFYIIL
ISHIg%E (EIMRD 1< & % S5 BEEMEB OfiftT, & &
TH%

FOHTENFEERRIIZCETP IR, BNIC K B T, &
SUSHRERD Y 7 — s & FHR O RS RRES) 2 5
S UT, MR ORIE & BERE. 35 K OFREmIER A
HIE T NI OEREAERIC OV TR Z EH T
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BENEHZDBLEADOND, ZTDDHICE, [EROAH
e JPREETF RN A A B ERER & . 2t hikdEd
MBI K B4 T I HRRIC BT B IEREMRHT D S 8 KTTE)
fih /s 72 > Lv— L AT A B H9e ikl iz . AT
LTToRENDH B, TDET, A A-T 2V THdfL
EAUEHAENT ORGP, PR ORERE - TEREBIZR O
EEALOFI B Z DO TN T ENEENS,

%, BRI, OV v r— RORIEOHIKTH %
W b DR TR R, B XU Bzt & Uiextil
PR (BT EK O REREREHT. @K EEEEY (V1) 248
BLlzYIL (BHETIV) OV r—FREEAH=X
L, @FEBMEZIEG LYV ET % FHROR
TFRHEBOKAERIEA H =X L, B ETH 5,

AR AT LIFEERMIE . BEEGEE ORGN A - = X
LEASMCT B8, EREAFIICET 5 R ME
B b & U T B B AN i O RS B & . KK
MR OREEM, X5ICZ0X S RiaEOHBE
AN ZALTE EICDVTIHRZITR> TW05, BIRm
Ik, OKRMEERZ D & U T RfEag O it @
MR THHOY IV b OREBRLER. /S —F Y
VIR YA ST 75 EOKIMIERIEEE TV
XU FEED S MRETRR. @ZN5DOETIVE)
PNCiaR 7z hn A TeBRO MRS BT, T ETH 5,

PR TERERERE I ZE T & Ak > X7 LSS
. RPERTISRIEHEE T T S LSS L T Y,
Z ORI DOWTIE THAR A IERIgHEE 7 1 75 L]
DIFEZSIRIAE T2, B FRAIEHGE M. BHFEHT
PN BRI DR A A = X L & & RS
HRAHE AR OB SIZE ) 2K L U TH RIS TR 2
2HEENBND BT, AfEIE. HEAT Tl T
HEEZHNINE THENED SN T T ah -z TEK
PO OBEEZELD LU, ZOMWES R /) = X LOHiR
EOBEGHICHED S EZANE LTS, TOX
FIEFLWT =S DGz ED 2 5. k2 ¥ 72
FTIEEL, DEYEED T2 Vo o L O
LLEIVEED D TEE T, LRt 28 U T >
TEIRNTHEOWZEE Xy T —IBERITH - Tz,



32 EBE

WITNOWREBICB N T ERORBEICDOWVWT, &
FATHHZEDEE U TH O FR->17H), EHHEO > X
T LNV TOHRICDIEN B RENMESNDDH S,
TND IWFEEBMIE. BRUERENTFILEE <, Bl
YIS D=y MidEkE WD FiEEEARE LTS,
CTHUTE IR TETH B H, KR - R0 MEEE &
BN, BEELEVWHIETHZDT, TNEERE B
SHBTENEETHS, —). BRICKEEINNS
FiliTtH5DT, BMEEZE A LENETHS,

5L, LFD &S L#ifziaF ik BmmIc W T
W3,

1) MRTEEND & Gz flit U OV AR 2 #E L 72

D, A LU CIKEBI ZEMET 5T LA -

XY= AVEZ—=T A A (BMD DBHFEICHH

DB T 21T > TV %o I I RS

4 &Y BEFERAMITEIEREDEA

de =2
==

4.1

N2 55 & UTe i geid. i ORER R o e 55
S RETE OSSR K O | B4 T RS EE.
FHCRRABRED IS N X5 Ik > T & Tz, BRUE
HPEANC IR & IR (MEG). M ifififih cld Ry
ka vWEiRE (PET). #EEAVRLIEINE S (IMRI)
EIEARIMR Y (NIRS) B FIHFHETH D, Thb
DF . IHZENREREA X —2 > T LRIFENT
W3, £l B ENDOHAZEZ S T LICK DN
BRI 5 2 BN OB & 73500 O B HE 7= BILEE &
VIS AT Lic kb, ZOMEEZ X FEIICH
%ML (RREHZEMREACRITIE,. TMS) D788 AT
W5, BFEIIZETNE. CDX S BTFEEHEANIICE
HWa T EICK D, EXIMEREZ B D KR ICEE
figg s LzHIRL. IHMZENKEREA X —2 > J it
FICET B HADNA A =7 & LT, MRS
HIFCTET,

42 HMRBENOFEIER - FHE

IR REA XA — 2 > T OISR O EE LG L
LT, 2D H %5, TNRMEELFEICHNEES
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MNERHZDEDTH D ZriFAIRGI R £ DRl
it EHTH %, £z, HHEAKCKD ., KR
RO & B AD B,

2) DAINWARY Z—TAVTERHEOKTOERER
THREZBIET ST LI, FEEOMRREIEE OIS
FUEELDZVERELZD, ZRIEREDOYHE
FEEBEST %0 ASTIEICK D | FFE O MREE D
Za—a YHMES R ERZH S MNCT B Lz
UT. ERIMHERED VI NIA S M2 2 L
¥TE%,

3) fMRI OYILADEFIE . T BGFEE TRE O #
WITENCEb 2 EE Ry ¥ 795 E TR T
AMETETH O @RINHERENTZIC A < IS AT HE
TH b, LI ZWIASENYIERD TE % MRI 2
END 5LV ENTIEHDGEVERETHD .. Tk
I FERHO—DDHF 75 Vv — AL LT E
N3,

A2 E L, A ERIR B TeDICHAT, Sttt - JE
S0 aI o= —va Ve B U@k
WRELHER DN D, TOMREMRD K UFHERICE T
ZEIHBFC DOV TIEIRHD AN Z W, i, BEE
DR FIRIC X B, Db, mibal
IC&B. NEDDITTEEZHD &L FTRRE =
BRI ZBMSZITINT B 72Ic, tRRE/ I DEE
PRI L TE T3, TH&M (social brain) A%t )
EFRENTVE—EHDOWIEE, THE THRIANZEA
Elrbn T Te, BRI ERMNT E Vo Tz
ANHE DR & E AR TEM O Z HIE L TH 0.
HEMCEREBFHZRD TV IR TH S, A
ZRGE LleA A=Y 75 (Bl Z 1 Tzuma et al.
Neuron, 2008; Izuma et al. J Cogn Neurosci 2010;
Izuma et al. Soc Neurosci 2010) Ic K> T, #2Mh&
WX B B REI DO BEREMAS O — B I 5 & 75D DD
H5,

— /7T, FEER OGS 2 EEBIET % T L b
DTHEETHO ., RAREANIREEZ R LD D%
MEDHEN TV, fIZIE, BHEHENESE LTl
DTHEHETHO ., T OREHIBEMN &Rt RN TRE
HICENSENTE D, TOFEMFRIHAS N TR
Vo AL ORTEBIEHAE & LT NIRS Z V., 2L



TDRGNTOBERHIBREDFEZ Rt LTz T A, 4
% 5 7 HEE TICIEEAIC KIS T 5 A FL I DI
THIEL. TO®RER 7T 7 HICIEREEEIC 2 /Ml
ST OmEIEmZ R L, 8 r HEICIIRHTE . #
LTS 2 T EAVRENTz, RiC, FLILDEEEH]
BT B ST E LT G HEEERO MK T o
EED R SN, ENEE TOMEIZ KL TW5 &
#HE Nz, ThHOFRIF. TNXTHLSMICEN
T &> AL R OBREEANC B 59 5 Sz B i
IR L7esDTH S (Nakato et al. Hum Brain Mapp
2009; Otsuka et al. Neuroimage 2007), & 51T,
7-8 7 HOF R REH DB 2 389 BB, il
THIEENBE G % C LW 5 E Nz (Nakato et al.
Early Hum Dev 2011), %7z, KgZ H % & ER TS
RS B0, ROBEZ RS &9 ICTEEIMHART
T EEHEMNERD | HRNREZZEM L TNET &
IS DT o 7z (Nakato et al. Neurolmage 2011)

COXIBMHEROE &, R E R AT
e HreAah st oT [ ABRIIRESRIC K 2 BHERAI 0D X
7= A LOfFEI] (2008 F~ 2012 -, fEEIREHE 4
PEASE T MIARREST B0%) I K D TEHREAIBRE D fif
B ZF—T— R LT, DA IRE, B, T
TEHEE 7R & ORI B ORI AR S 2 55 L T
WD BIA S N7, mafANCiE. AIAEZRBR D Z D AR
ZHRICEITTT 5 T 2 HNE U TARBIRG W7 2
A L. RERECH 722 L DDH %,

—Ji. XERIEE MR ARSI HEE T 1 TS L
D tEEMTEZ SR B IMEAR DT « SCREFIR O
BI%E (2000 ~ 2003 4EJE, 5 MEBSBE R FERTZET) 12 &
D, EKEOE FEERITENC BT Bt EEE SRR &
LT, SHIOMBkRE « #HKR - TTEIEHIE OB FEZ A L
TWa, BIARX, 2 RO ELEH & Z Otz
WH2Ed 5 HINT. 2 BO&E Y (3 7 AT )MRI #E 7%
MW7z idkERERIREE A (dual functional MRI) 7%
BHFE L7zo 7% dual functional MRI & 2009 FJE A
(A BRI et S 1B A 252 7 Ly 2010 R K D
MBsR U e, A OF% 2T, 2011 45 X HFEF]
M-I 3 7ETH %,

43 TGRS

HEMOMFIC BN THRNICAD NS XS I, IR
HERIIMIRAE A A — 2 T2t LT SCRRRE A TR 2
BHICHEADDH B, —file LT, XEFREERAE
ZEIE AT (7 VTR =L e
TV AERIOEM 1 AR ) OHEIRICED < FEEEH
9% (2010 4~ 2014 FE, fEEIRES @R TRRY
TRV AR, R EE EEET BE R B
B) %P5, TR, 20 HEFOHFARE - Y ET
VAGELIRE, 77 ) Al e U R T i
FNCHETT LI N EIHAR T Y TV 2 — )V DA R 7z |
AAFHENS F ORI LTt & R U Tttt
ELUTHRAZ, ZTOMER NO¥REES - FEfTE &
WO RRICTe > TREMZE S %, £ L TRERID R
Z, WHEDFEEEIIEITRD . ZTORNZECK > TE
Clesfbht 72 - 2K EDNmE DM Z 7L d %
VEEARGEH (FEMRGEH) 2GR T 2 & WO A TH %,

L BN - HIANDOMIC A BT T8 2 - 2 EBENZEDFEL
2T e ZFEENICHLMMNCT B T &

2. [HA - FIADMIC AE RS 2 « AEITE AN ES
BICE - T i3 2 FEER N DSEEERICHA S MC T %
&

3. AN « BTN D EREES 2 « AEITEN 2 DIFEZ
W DR OMIFEAZ DO ILRER: &\ S i 2 HRE LT
BHEMCTZT L

ZIROAMEE LTHO . AR - EW%k - BTR

T OMFEEIC KB H TP FRICH D By

TFEEE D TRD N TV 5, EEPHFEATE, B4

Bl VTHa2E (Bl Bz, UmiEz XX

%) LAk GAITHRR. BEFER, AR L. F -

HAZLZ D) ORI Z S L, ZORHRZ .

HA « i ADILARMOEBEREE (LLRIEREY) L4

UD THiEDOBRERZHEET 5 L2 HL TV 5,
C DX S BN 5 ABARISNE, KA

FIFHBSEE & LT, JLEIPAIC 7 2 BRI 72 HEt 3

% Lo, EEAREERZLTHL TEMIIFEINS,

5 4XTThd - EERDFREA A =TV TEDRFE

HENEREEE TED I MR E &ED DM
EVERE TH B, T OEMSIFZERIM, KR fEhS
HERBEEICB T M=y MEOFR Y b T — T K

BICEKT 5, —/SMOME (BaE) 2 75 & EE I
ARIEREIX D 2 L DDA S NINUIIHE A EICH SN
ZEIICERE—HRELE LTV BHbNS, H5EK



THMTH 2, BEM AT LE L TOMKERE* v b
T — 7 MBS LA BN T MBERE DR B I HLAE & 72 et
Ui R 3 NS 5 DTS LB B RS & U C RS 507
BRE-> TV, AL 2ESE “E/7 & LT
AHAATRECTH O . NG R & EHERS O <
EEZBNT VD, AVE2—RDTFRI—TbHb,
LA L a2 o — B G BRI i BRE D AN (X
BOED S, HFUCIEE L BRINICHREEIL T 2T
U ZIER L. T RICE 2 MO & SRS EZ £ 720
THEAF IV ZICHBTBAHRDOKLSICHZ %,
DAPFERIFIVEATNCIEE UNERIREZ HE R LER
THEELRYy NT— VAT LTH S,

AT TR, DX S EREEER Y FTU—2
VAT LN B FEO—D L LT, 4 Kol - 1k
NTREA A=V THEOFZHIEL TW\Wb, AR
FE TR A OMIFA R [ ERO B R AR
ROTDEBEED v T — 7 EERBEOfEIH & Z D
LIS EHAERFEFL O Z 2 —7 >y b9 %, D
7o DT BEIE DINE 5 DIRFZERLIR & A i D IEA
THHEEHMEZ AL LSS — LV AL A=Y
VU RAFE Y AT LK & A EINFR S OREERZ 1T
9o THUCK D MEADHEMEDORRESIC S ATERE
2R G B RE DB AT RE L 75 B o

FEfER 2D SHgedn & LC. 2 - ETNAT
U REMBHI AL BHC R ZED TV D, 5T L
NV S RE R Y — L ACB O HEe LTk, &
ARV BRASEIWT L 77 A gl B8P BRMEEHE > O %
7 b2 RERBEREN T v A LB DY S FikE
L TWS, SFEE. REsERBICK2EHL
EDX-iE &7 R o 1 BB 2 A Bl L 77U ) e
HEMEBNEICHEA L. #EBOESE D T2 R
TR % 2 ¥ L CHtd U7z (Loukanov et al.
Ultramicroscopy 2010), F7AMFITIE, KILFFLET
FiIFE & T WA 72 7 1 BRI B I 72 i R R I S
%72 D 500 keV OEHLWFEZEHA LY A
FEET T T 4 —HEEETEMBENRE SN, T
NEMBNEREDRED 2o DOHDE Qdot k2T
0— 7 7% W LKL & 2 B o, il
N IR DICH D RS 5 C EAWIRFE NS, L
MM 2 O T EN A X =2 > TICDNT
FoKILDN st & DR FEFRZ D TV 5, RGO

—

(=

6 E7/LENMIRFHE & REEERKEE

BAMEREIC DOV TIRA (JbilE s - A2 S,
DB Z A2 5 C LIckIhLTHD ., H
AFEOEIOFHALZHIEL TWS, Xz, 2061k
BEREERARE . A D IS SRR OBISIC I L, K
FHEAZRIC BV TR S Z LT 2 L L bic, #l
B 72 O e BRI DS HER Z X > T\ %,
FONTBREE L VDA X— VDL FIEIC DN
TlE. WEAEJZICIERE U 72 E AR A 7 B 70 7 Al
VU R— A RA=T YT A LY AL TS AN
ATWVD,

EHIT, 4Tl - Ry FHREE A A— > TIEDR
FICBWTHEHE LR DDIEA A—I 2V TICBT 550 -
BAERANBRTE & T ORARHROMETH 2, HIAIE L
DX S MM THED SN TV BBFEICIA., KN
GRS U T 21 S BB EE (5T YLK,
MRI ZFIH LT AR &R A A= 27 (JUNKRE). 7
THZER T O — 7 R E T O — T ORI%E (B, JiEE A
) PNESZIET v 2V (RAEKRY) 75 EL R D BRI
ettt 2 D7z S QAEEHI S A7 L OB AR R
THbB, TDIDITT—LLAA A=V T BFEA]
Z RE 3y b — 7 O EF AR O TRIL T
WS T EMROBENTWVS,

7B LANUCHBEWTIE, & b O ERINEREZ B
MORIRINCHEEYT 5 L ZHIEL T, #AEN MRI,
PRIV EHE . RGN 7% & D IFRBER MBS RE 1 X —
DV TEEMEL T, DTS, TOEER
WRDCGEDE LT, RIS S, TN MhEL
P aomehzE L, S - S0 2
== a ViR L L@ RINERE T 5, %
DEERERDO & DT H 2 BRI O FEE B 2
IS MCT 2728, ARG GEZ O TEAN RO
RGBT 21T > T % (Nakato et al. Early Hum
Dev 2011), & 51, 2 (AR OHENER & Z O pfit L
BT 2 HMT, 2 BOEYS (3 7 AT )MRI 2
i U T bk pe Rl ATk 2 B ye U, HEHE O
MRRERZIHSMCT B LT, A a2 T MR
JRIP TS E) (A ATEEATE ) OHIGHSR 2 3 A U7z (Saito
et al. Front Integr Neurosci 2010), 5. #Ht%z A
O 2ATE O MR IR & T OFEEMMRIICE T %
CEMFENS,

R



6.1 ETILEMFEFRE (FoE%H)

BHERFT T, PO UVAT I IR T RIED
CICh VAV 2Zw Iy b, BTG/ v 779k
(KO) XU ADERIY —C A Z ML DD, Tv b
BT KO BEREM ORFEZAH TV, Aok
fillaz#td U7 KO Z v MEBLYEDORIFE (RlEkER] 2
& R « Bt » BInEFape & ) T, fEfko
B2 RERIUZA B N TEE Ty Mg
HIfE (Germline Stem Cells; GSCs) O EMME &L %
WL L. GSCs NL Y F U A )V A O THREIET
HEATARZIETr I VAV =y 75y FOERIC
& 3 L7z (Kanatsu-Shinohara et al. Biol Reprod
2008), BifEld. ¥eE)F2a— M9 3NTEMEIE 2
MR TR K > THE L, KO T FOfFl
PP TVD, —Ji. T b TRNEEZ D 72 ik
(ES) e N T2 aeMse (iPS) MildofrE 2 2~
BHETHREL D, MHIENEEFHHIRAEIC L S KO A
ROIEIE T D 8 HICHE E Nz (ph3 #EInF), FH
EWtgeAr 178 - K@) vt > 2 —T8 5 v ~ ES
FIRZDORHNZIC B EN U (Hirabayashi et al. Mol Reprod
Dev 2010). BEIZFEAMIEKNS FF VAT 2=
77w FefFTE S L iRl L7 (Hirabayashi et
al. Mol Reprod Dev 2010), & 51 T < . AHALE
PR ZEIC K O ERIL 722 58 A ES filflah 56
BARRTy MilhzZ¥IGd 2 LiIcE Lz, 5%
. KO 7w MERZE U TR« s O, 77
TIRRED I DB FEDHRICEMMTE 2D EEX
TW5,

6.2 ET7ILEMFHERE (ERE)

RIS HEE T 0 75 L DA mWET
JVERYIOBATE ] ORI FSE (B8 C) 1T, AFRAmt
O PHEBFE LS EIGRIEN. 205 b ERRERE
WML, YA VAR Z—Z VT IEYIY—F
oy PRIV OROBE FHEZRIEL, 71
W — )V G U e @ RN RE DR LWL 8T 2o L
ZREEE L. mRKEEEED 77 TR 2 RIS A itz iR
BLTW3, BlIfE, BHECIKBML TV 3 Wi
P (MR, FEERHE. (LARIE) DSRHRSE X B St
VA—AREE 1 BOTFEFEIE FEARRE (P2H500
B3R AE—T T4 L)L 2) ZIEHL, LLTFDOXS 7%
R 72 B T %, OB B KB DR E O ik
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RiEEOHZ, Tay 7 LIDREL, @ xua R
7 RIBCEICE A U, s K O ih#) 72 Jifi] &
/2o @ RNA TS K> TRIEDRZAMRELFDFE
Hapb g, 5%, M7, & 5icidRyI
[ R BB DR 72 L U C 2L RIF I St L7z
WEEBZTOEN, TOEMENITES, EEMOMH -
PRAICHES IV—IUED DERET H %

6.3 JRARGIBLERERRAT

ABEEARESEAT TR, AR LM 2 i L T
WL e, BFNLEERICESZNANAIELNLT
R PP EI IR BT 22 IC IO A TV B

gt > ¥ — TRPVA4 E R AL B0 TR
ZIECTTOMBALOZEEZMDZ T LITK>T,
DN THEEZED TWA T EZIASMT Ui,
COWFICE D, TRPV4 /v 777 b AL
MOEFIVEW L7525 & %2R LT (Sokabe et al. J
Biol Chem, 2010),

I TRIAHES 292 2737 E D LGIL A, oD
2 SO X 2878 (ADAM22, ADAM?23) & &1k
ZIER LT T AMEEZREILTH O, £hh LGl
RIS K o TRIGERFIEIR D TAMAZRIEE &
ZHEHNTHZH T EERALMC LI, THICXD LGIL
S ITIRITANTAMAETIVEIE LTHEH
THs5 T LZzHLEMC LT (Fukata et al. Proc Natl
Acad Sci USA, 2010)s

KRR ETH 2 F T VN L—IERBERIER 5 | &
#2 Z 9" Campylobacter IFZR M Sl L7z DNA #f
BHEH (C-Dps) OARMFEICH S 5 /EH Z Mt LTz,
C-Dps IV VHRIMAIE & Z > © Tl is &
L. STV VORE L HROE 2T L ZRHL
7zo C-Dps & sulfatide &#EES %728, C-Dps idF
B O RRE P O sulfatide BEEZ IR L. F5 2
L—IERBIC A S N AR OREZG [ I3 e
M ENTz, (Piao H et al. J Neurol Sci, 2010; JUMH
K& DL,

Ca?t ERMEIEEINEAN F4 > F ¥ XV D—DTH
% TRPM2 %2/ v 77U M XD RIBER T T AD
it 2110, BEEMEASR T TRPM2 R~ 7 Xid1 >~
AV Vo MR RIS X B Az RL, BEDS OB
KA VT LF MRIFMED A > AV VDA EICH
flENTVB T AL LR > Tz, TRPM2 IdHEE
KUCA VT LF U REMLTA VA Vit 28725



LTWaE0DEEZ 5N T (Uchida et al. Diabetes,
2011),

t R S I HIC i E N BERRIE O ESEE & B <
FHBEE 9 % # 8l % > 737 Selenoprotein P (Sep P) %2
FH U7z, Sep P kAT AMPK {EHEA KT EE, 17
A VIRZHZE T EE S, Sep P & “Hepatokine”
EVOSHHATIV—ICEENSE N FLELTHEEN
TW3 (Misu H et al. Cell Metab 2010; SR K&
DILFEITE),

BRI K BERIE. @ OIMERRIEIC K 5K
KXOEHEETHD., FEHNOHERWNRE RR 255D
BT ENHBENT NS, KRS ICEG L2 R L 7z
R REDBAETIVE T, KR K 2 Bk
RARIC B 2 v F T AMEEDOZ L2 BET Lic, €T
IR ATREBEROILNERITC DT> Ty F 7 Arik
PR LTHED ., BRAICKZEREICHE L TWwa T
EHIRBE Nz (Yanagisawa et al. Mol Pain, 2010;
JUNKRA ALIRERIR Y & DL FEIBFZE),

MABESERE PR (T2 T F) Tl BEZERICIE, —d
PED ik A —BI1E— R O —IiR N & B8R
FgEMNfEE I N, 24 FFlic bz 0 MFEHAEF Lz, T
MUK U, 20-HETE GRERIIHERZ KL Lex D A
Tld. HBEEETR S RPN S i O B SR ETRED IR 72
N, MmOLEZIH L, IEHLNVICHRT 2 &
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MMTE T, 20-HETE (&, N 2 UHE & 515 H
WH Y. 20-HETE & pEFRERIE C OIEH 2409
T LIk b, MEESZOMTEZIER LN)VICED T
CliC KO RFEEM Z R LTz &b g (Marumo et
al. Br J Pharmacol; KIESIE & DILFERFZE),

BEEE7E 81 K 2 KIMECEANDBIGEDRKANTHEL S
&L HOWREIEE LTEESD, FRETRFEICK S &
WG 7232 TERPLERIE L T T EMHBNT
Wb, WIERHC AR E 2 YR L7z Z v T,
15 & SOHA D K B BE AR e D il 2R 72 2 ORI % & .
EEAE =2 —a 52 F T ANFEHNAES
N3 EMNHSNERD ., WIEiiRIG = v b OREEM
EH = 2 —1 AN\OESRED, AT EZ 2 —1 Y
NOFEFRIE KR EIC K> TRET > T2 T ENHS
melxol, TOMEEZ Y M. EERRERITE T
DHFEDTHDETIVEEIRZ T L ZHLM L
(Umeda et al. J Neurophys, 2010),

PR - RERE ORI O R Z tE RIS T L
T eicid, BRI E., FEAHAEREDOANIE L
DHEFFFZED AR TH O . 51T D & 5 B EHIE
Z—EPD RN T B0 REZMHT 50EDNDH
HLEZEND,
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1 PDFEEZER
1.1 EERER ISR

MRRBERER TIPS Cld. A v F v b, A
&, G HEHEFONIE L EEICBIT 29tz B L T
W3, BRIICIE, (1) ATP ZBKRF v 2ILD, ik
WALE ATP REIHKAITFS 27 —T 1 > 7 Do THEME,
(2) G 2N THRMEZEROMNMEZE T 7
FU T DOEMM, (3) KCNQI-KCNEL F % )L #
BERDOEBFA A FARA MY — LERERETHAE. (4)
Kv1.2 F v 3)VOMRS K+ A7 2 BirE LR
DREEEAE L 5 FHRE. (5) AL L b TRPAL
F ¥ XD T A NHT B B DIHIE D — ik
DFRAEOEE, (6) /M lobulel0 O 7 )L+ > THIFED,
GABAp ZAMARIEMILIC K > THIL Cst B2
DK Fw VDN TIE. (7) FRAREEC 55
9% Orphan BTS2 AAK Prrt3 OBEREMNT & BI5 T
W~ AOVERR, FZ2 T2 EEE LAY
TO—FIC KOG ZHED TV S, 2010 FEDOFEXK
XD H BERENIEE D Nakajo K, Ulbrich MH, Kubo
Y, Isacoff EY (2010) Stoichiometry of the KCNQ1-
KCNEL1 ion channel complex. Proc Natl Acad Sci
USA 107: 18862-18867. DINAZLL NICHENT %,

KCNQ1 ENMKENE KT Fv 32V D a Y72y
Fed—F92EETTHD., DEZECHIETEE
T CHRELTHB O, ANEIROFEREEZTELTE
MEN T3, DT KCNEL & Xidh3 1 [EEE
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WD 2 7 H L EERZRI L TED . IKs & &
BNBIEFICD > D LiFMbd 5&ERZH-> T\,
KCNQ1 (F D BLARIFNE KT F v )L & [k 4 &ik
TH5CT LIFFIFMEVZWVA, 4 8AD KCNQL i<
X U T KCNEL D6 ET 2 MM DN TIERTETR
EBENDWVWTWENo Tz, ZRIETEDIZIE, ThET
DRI~ 7 OERZ TR EINZEDTH D, 2RD
G RTWRICT ERWh S REEEZONDS, Z
C T Hkld, RBEDCEEMEEZ W e—0F L~V
DA RA=T 2 T, O FO—70F LNV DRE
Bz sLicky (KM), —DdD KCNQI-KCNE1L
F v FIVEEKICHED KCNEL BEEN TV 3 h%E
fiht Uiz ZORER, 4 DD KONQL ¥ 7=y b (1
DA A2 F v 3)0) KL, 1-4 D KCNE1 %7
A=y FREENTVB T EHHSNICE STz, Tk
bh, 41D 44 FTEIEIERAMFA AN —
ZEDF ¥ RIVEERDMFEST B T EARENT, &
512, KCNQ1 & KCNE1 ORI FEHS R 225 2
52LT. AMMFAA M) —DHHZELTZ T &
R U, LLEOFRICED, 1 D0 KCNQL F+
FIVEHEKRICEENS KCNEL OV 7 2=y MU
EENTEEOTIE AL RPUKFENICZEIELS 52 &
MWREBEN Tz,

MO © () Mt 2828 GFP 21 L7z KONEL 5 10— T4, MTHENZAEY FOUEDTED
" KCNQI-KCNE1 &5 %ERT, (B) FOBEN, KAITRENEEZEARY M SEEI N/ GFP OBAA Y M

R, LOKIE 2 57, FOBITIE 475 7D GFP §75bH 5 KCNEL 73 FDIFED

A CE Do ALEROHETHIE, KCNQL IZD

BWIEREFNZ VR EDBEANY FT, 4 BERTHE T ENRENT VD,



1.2 PDFEEEEMITEBrg

L

I3 TR BRES P T IR SR O R - b,
PR AR (R i) B Lo K S LTaK
PERED L7 2 HIORE (FRgAEE, 7 A bav A b, AV
d7Y RatA M) Wb LTL 2Dh, IZDNT
2D TND, Ko, F5NTH LOBEZS RN
EERRBTZEAN DS 2 I IS AN D SRRED AT
BB LT\ 5,

I ARER T MO & 132 0 ZERENKRTH B,
Z D7, MHEDOMEITL & 135 R 0 . MR
RO 7 BUS &R 72 W TZZE Tld 2 DAEICIHE S IS
EIRANS 5, Dbk in vitro TR L NG R %
iz 9 in vivo ICIR U THRIT %7213 T <, #ifERD
HH R D M > B B A X D ffhT 72 & K5 1IN T > T
Wa,

WA IS & PRI AR L. piRg e
EHAETBRENZHTEHENHOMN RSz, TD
BRI 350 % #hAR MR ER D HEFRAERE I D W T B S
LTW3,

B2 R B AT 1 7 B LD TR s 5
DORGERHT M ATRE L 75> Too BNICBW T, FLWE
G2 R R L. TOABZANERICOWVWTHRET LT
Wa,

1) 7V 7HIRORE - 5k .

FRAKAIRERIC BN T, MRERIIE O Z AP R AR I
EREN3ePHMENTWS, ZD—J5TH U T7H
FADFEA A A = X L, FEAEIR, K OFEA N BUE T
5N B BEEEMZ RIS DOV TR RIS D 200,
AR T ) 7HROREZHET 20 FE LT
Olig2 Bz B R ICEH L. 7'V 7HITIOFA « 70 bk
OfFHZRA T VD, £, milkt ) d7y Radg 4
k DO & RGO BEFR A AT E % FEARFIC DV
THRZtED 2 & s, AV IT7> Rad o
F OFRERIFICB L TE T 211> TW0Wa, BHiZ, 7
AP A MCERETZHSCTY T 2 A T
FAET 2 REME 2 E L. BizET V& Ltk
O Z =7 M) EZEHANTIT> T\,

2) AR D2 K & HERY -

PRt AR T ORI - 27 ) 77 HiEHE O ARG TR
THO. MOMEIIEEICEETHBICEINDET,
Z DERD T TR RN Z 0, RIS
HIIR D epiblast I BV THEFSRHIL ORISR TH %
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KR EANI ORI U, MR o7E
IZ Notch 7 FI)VDTEMALD AT H % T & 7% it
L7zo &HIC, Notch ¥ 7 F IV OIEHALOHIHAR RS %2
glial cells missing 1/2 B FAHH->TWVWE T L ZHS
MU, #Fll7an FHROMIAZED TS, £C T
BoniHAZ ES #ifRcES L, HEBENTO ES #
Ha &t e OFFE 2 A %, —77 . fPRE
WERARRRIC BN T — RO (EB-PIRERL E) ICHT
ARtz G U, I REHER I B TH B T &N
REE N, B, BBICB 2 EHAIE. OER
LWV T O ERERE & BTRT % ATRE D R &
NTW5, AWRETIE, B DROBEICHNEN
BRSNS B B R EL O B s
REZZ 5T k. ZNh Notch ¥ 7 FIIVOFEHkIC X
BT EALMIC LT, S1&ld. KU EHD Notch
T FIVICEBT %50 FEENOEE ., fiRkEsin o
MR ZE S/ B Z 0D A5 = X LORINCEGRHTS,
3) MhEEIRORE) - BB XA
HREOBMERIE 2T TV & LT, MR &
MRS B O T EEHE 2 AT 2 7o dic. BRED [E] 8
B & CHEKRESRE O IO B DWW T Z
o7z SFETIC. —TROMEBHEDOBFRENIC T B
A RIC BT, BFREE MU T —@ P Ic R B
9% netrin 1 DMIHIIYICIER U T waiting period 2T
RSB EZHEMIC UTc, Tz, RO A
ARX A DVTIE, Olig2 /v o797+ A TREAE
Za—aYOMRN A XV ADRERALN., ThhH
HEI = 2 — 0 ORIBIC K 2 EHERIE N, FELWEMT
2D TV, BIUEIKOERIC DV TR, FEHD
FRRMARAXIC I T, Zona limitans intrathamica &
FHD Olig2 BalEffa» 5k Ulc = 2 — 1 > DRJTED,
FAENED IS ON TS S ST GRAEED A~
EZMEL Tz, TOT Lld. FEEHDOREMITK T
Za—ua HBEND S PRI E) U T HIKHE R
L TV BATREENE Z S, IR X 5 1#
Mrztat LT,

4) 7'V 7R OERE & WRE

) 7 HINEOEEZHEED —DIC v F S ARIEDH
find %, EHE, JIVEZIVEE ATP D7 A by A
FSRIEN, ¥ F T AREZ P S T LA
ENTWBD, ZTORHIEL, FHSERE 7 ERHR D
20, BHERYE (B WEURYE) BEBBUR ORI LT



TO—TEANTHET A h a1 kABRIENS
SR VBRI % C LIS Uiz, E7-%
B RO T — T ESFAT, LY T2
SRAERIA L, BT 2 b ¥4 b BRI E RS
ATP OFEHLIE & RIN Lize CRBEDA A—D V5D
ik 5. ATP HRSIC K 5 7V 2 2 VB, V&
2 VREHIIC X B ATP HINAVEEE NI, Ch50
RIS T Z R T R0 1~10% ORI Tl
WENBT L. TORBIMAR S5 T L xR
o e ARG, FUMICED B FORE. Fiho
BIERE N3 7 A R OH A R ORI, ATP & %)L&
2 U & D RIBIIE A L 75 o 7,

727 A h O A RHBO ATP fRHEE~ Y 2%
R URHT L7z & T 5. IR0 BRI 40 & b
LTP B EE N5 < o> TB T LMo To, 181
BB 3503 2 4 D S7 Y KOs A B %
BRI EC A, YARTF Y F BROM T, AKX
FUF I Z07Y 7R AT B LB
T, BB DI E B & RN B Bk
VETTH B, % X 2T F ORHETRBE Rl
XYY RABHT S,

5) N-SEARIBRBIOMETOE & BEREmT -

SR T % 5 TIRMIBE RO MAC G E L, @
BRI PRI S 7 F VGRS Bb > TV, T
NETICHAE (1) TAPIREBEFEBL S 2 — o BAFE L ]
CEIMCZET B2 &, (2) W< ODORBOFBEN
BEICEET 3 C & (3) &7 VRSO M ST
A5 KIS 35U CRIRIC 2T 2
B 7 VBB IMAE T 3 C L RIS A Ui, A%
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&1 HPLC Z2{fi - 7= N-#d &5 5058 Dt s fige i i 72 B
FU. T OMNTIER WV TEBRERSOREEL U 7z AR o
FRERAM R HOR OB O PEHM G 2T e LT, KTz,
TV S E—EEHEZYI0 MU, &REICR Tz
fiEetr s B Bt 2 B L 7z,

X ARGEZRFIH LT, EROE~——% R
H U7z, Fokld N-SRBES AT ERE T Lewis X BEHH
FEXE DGR BED 2 Hiil 7 0 — Ak lEsE FUT10 %
R U7z, 2 UT, MEEOEERICTY O— A28
% T LMl EC B 59 % C LIS AN LT,
6) ZHEHEEIZ PR Y AT L FAST system Dk
BELGH -

H BREOE DRI T OREEZH 5. K& DB s 1
MR & 72 28 EEEEDOETIVEIMZIERT 5 &
Vo ZHWICIE, B AR, /v 77T FhR
TR BEIC TR B0 AT K > TIEIRHHREEP, AfafEss
BINGHREEEREINS, TNHDERICSZA S8
Wi, FNENRHEIC< O ZAZ2ERT B BN - Tz,
IR U Te 2R IR 7 dEE S A7 L FAST
system (&, 1 DI —2R—FvT 40V 7 T, b EHA
DOHRIZZBETEE. B/ v 7T, LAF2—,
FLATPEFR B, EREIFEHL, WYY v 77D R SATREIC 7R
%o TOYATLZHWT, 7 A hut1 MERER
95 T 3H % Megalencephalic leukoencephalopathy
with subcortical cysts DETF IV AT LTz, B
CDYAT LZ2SH U OUEZEER., 7 v 3L
O Ry VMR R R S5 T LI L.
FITHSRIARI SRR & 7)) 7 MR DY E 2 G U 2o

<,



1.3/ RREIEMZEERPT

1. DiAHZEE FEBEORTE & A EM ANDISH (k
i G)

FER LSRR, A2 IIgE, R EIRTE.
— IR I & ORHEIBIIE S 2 I B W TR T
BAMBRDOBFE & WY - RAICH 21T 5 Too FIERFE
& LT, Mkt etse, MifE e 57 4 —
fighi s A, (A A FE BN R TIE R L 21T o
Too W - EHICHI E LTI, WATZAELHE, Uar
VA, BEBIEEEGR. RizAE<EY R—LEAR.
DTN T UYL IR, B & 2 VT
RElTo T,

I PR SAL B 22 T RN O N A 22 B BHIC K % A
A=V VTR T 5728 Yale KZD & DEEEF
RIS 2R T, FRRFRCERE G IS T ISR PRIEIAHE O
TeHDOREBAICHT B4 2> 2V VHfGED R # 7%z
MEA A= 2 T FETOIERIE U e, RRCHDCEEM
$it & EUH L OIS 1 2 ANTz, REHLFEFZE T
&, NHHZAEO @IS L DR ORI, N AR
DR 7= DWFLBFE 21T\ FE O G 7Z 7]
REL T B ENMHRNTEBTES K5Ik Tz,
BEILFENIZE T, 1) B— &% — & A O Hk 1R
(J Str Biol), ii) W« )V ADER F#HNT (Structure, J
Virology). iii) MMENGEMEEARD ARG 75 &%
1ol iv) NFHAIEIC I B EHRERH (MHIHFLESE
O fringing i) OFERAFEHT, v) FEH « B NA T U v
RS OIS & LT, dti AE R T 2~
F VFEBIRA 2 O I ERERGE, vi) FEY ST 4 —IC
BT B M RKABR B ORIENZE 72 £ 21T 5 Teo

2. ST RIROIERE LR (K | G)

1) GEATEIE DI RE AV AE PRAZ RS - 2009 4FICD
DE. EMAERE OEREN IS HKIEDN T 59 2 DB
ZhEt Uleo IS RER = v Mo Pz -V, B
BRTEZRE LEND, ERiEZ Z (b E . KW
M, 4t~ — 41— (Lucifer Yellow) O 7% #ll5E LU
Teo TORR. 1) #ERIMEZZLE 8, BB RO
IKHEZ ER &R 726, SO EE D HEKHEIC
eI TN U 7z 2) @K Tldok o s ibid sl L
THIMU G5 7oy, AREMIOMIE TEIK W &
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KB L. & TEIRD Y — 7 9 2 ATREMEAVR
ENTe, BB, MK 3D 5 B KD 72158 % 1
MfEmAE. a) BEFREAERENIC X O /IS 5
CLlic&k DT %, b) BRI ES S HUKEEEDN
BEId 2 LS Nz, X/, #ERRz HEAL—Y
BMBEAT— VB E, H—A— (B—XIVTF
AT V) ZRERUEET AT A AL, MFERERD 3 X
Tef 72 FHRRINIC 1 FPDIRFEIREIRR CHRi% L 720

ii) PETREDOMERIK D 7R E RS - T NE T
15 FREH DT SO MR /7 bRz i T L 3 DD
IRZ—=VITHEN, BEOPHERNIST 5 &N
MR E Nz B BONRKRNEETHEZ WV, =T3)V
F—IREZNTe, HTHEDARDRE THEZENE O
& o EsRIC RIS 9 % B R IE BN A BI & Nz,
Na/K ATPase Z[H# 9 % ouabain OFRGICK D, H
mU7ZEBERHEO—IdEmD Lz b, —EiE
Na/K ATPase OIEMALDEET > TV % T EDHER S
Nz,

3. LV FY—L—dVIHIRNESR O BkERE (ORRG
a)

IV RY—L - D)V TVHIBRARSR O S A FEEEEIC
DNWTHEZ T Tze TNHOMIBIABET > 78—k A
>~k ETHSEE L. noncanonical % Wnt ¥ 7 FIVR%E
7 U CFmEAfas s 7V zfiild %7 7 ZFE L
7o T ORISR T O R T 2 HilfH 3 % B E Mz
FE L. BIfE. ZOWRERNERZ BT L T\ 3,

4. HERER O = N—Y)VESEDOBIR (K G)

X 2 EENGEDOEE TR TE DNA
THEHEOB K 2 MR T 2 BB . pyrimido[4,5-
d]pyrimidine-2,4,5,7-(1H,3H,6H,8H)-tetraone 7% [¥E
U7zo TOANT.OKBIEEE S FIKZERENIC X 20
MR b —)VEARM e, TV VLY I VY
R HAE S ORLFE BRI K > T, M B IEEIC
IS UTHESEZEL L, 77=>, 7=V, Y by F
YOI TEHINZIEMT 5. BESHNC A <HT
GREIEHETH D, A RELEY—ILE L TORA
M EN %,



2 MlgsRERIEER
2.1 AERRRAHIEERPS

AR TP TR D > F 7 ZAERIE X 1 = X
LD FLNVTHIHL, £, TOBFENED L S
WK LT TANA FDOVFTABREZG | R T DM
ZBSMMCT B, HIFZEEMI T3 AICFRIE L 1) T
A AR 772 B LGIL, BXU 2) 7OV AU
NEEEfif% R DHHC Rz ks L LTy 7 0]
IHMEDOW®RZRT LEZBNTWS AMPA 7 )L %
2 VEZBREN Ule v T ZURIE O HlE RS 72 i
TH5ILZHKRLTOVS, TNHDOHT, 2010 FFICHE
KLU T O 2 ST %, Fukata Y et al
(2010) Proc Natl Acad Sci USA 107:3799-3804.

LGI1 BMifrd 2 BT ESEGHRONGE L > F 7 A a
ERBETAMAES | ERTT
TADAZIANLIDR 1% 175N 2 —fRIN 7 st R
BT, PRI, SR RIS O B RN FE T2 B RN &
EZH5NTWVWA, LGIL idkt s DdH %O D
TADAFRRTERNE SN MEERICRF RN R 71
EHETHEH. ZOBREICEL TR EDTH > T
W, FAEIE 2006 fEIC Ty MR B eSS E AHE
PSD-95 Z B> F T ABHEE AR ZEE L, LGIL
EFDOZHEMKR ADAM22 ZRE Lz, LML, ZD%E
HIEREICRI L T AR TH o T2

SE, fAE B LGI B EFR4E (KO) X7 A%{E
L. 2TO KO I AWE 2-3 B THBIEED T
ADAFIEE RS A LRI LTz, 7. LGI1
N D TR ZBZED, TAD ABEEHE ADAM22
L Z0HBEENY ADAM23 ThaZ bz RH Ui,
RN C 21 ADAM22, ADAM23 D KO Y7 2%
LGI1 KO ¥ Ak, BOEIETAMAZE|E T T T
EDWmE TN Tz, LGI1 & ADAM22 & ADAM?23
D 3IENSRBEAEESHRZIENKT 55, LGI1 KO
RURATRY T TS RCET S T OEGERIERDHEHEE
N, TADADRZZEEZ BN (K), E5IC, T
@ LGI1 KO X7 XD T, AN FHE RIS
MR (E R H S AMPA 817 &2 2 VR Rk RN L
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e TACEDORE (KT M5, TOX
21T, LGI1 IS S o EMZHE LT, TA
MADFIEZ B 872 2 BEADWEHETH S
EEZBNTZ, 51, LGII KO XY RIZL FOTA
MAETIVI TR LTEERATHSEEADNS,

—77. RE B II MR BT B g T AD
RENZEGERE TH S PSD-95 DV b1k
it 2 RAELE R T O—T &5, ATO—
THAWTYF T AR, ATMEO THRSIC DWW T
EMET LTz,

3
FF A ATAMAEEHESHE
- LG
FLyFFR i ]
b ADAMZ2
23
iy aDAsES
Ay
‘.i o Kl
HALTFTR Y * PSD-95
| TARPs/Stargazin
\ q g AMPABEN
HikEE

K. LGI1-ADAM » 5K 251 CAD AERHEESEK

LGI1 (&> 7 ARMBRIC /W E N, ADAM22, ADAM23 &
BEREZER L, LY FTRERA NV F T ARET %
EEZBND, FOE, AMPA ZREEREZHIE L, ¥
Wiy F T AERTREL %, LG A% %5720, 5
WD &, 3EDEEDHD L., TAMAFRE (8 T’
MR TADA) DNElERT TIN5,



2.2 BEEERBIRAZEERPT

FAEDERFTIE 1992 LUK, BRGFHETSIUN « 70 i
BER BB MR A ED X 5 I T X TOHAFELFF -
T3 ERE R TRARNZMIREELE ZDOA =X
L%z, Fy )b, b UAR—&, LY —7x L DNER
BEN T OB E & UTHAINCHEIAT % & Hic, Mlase
BEDAN_ALZZNEDOREELTHET ST &
ZEEICHEL TWa, £l TiE., MEcE) %
B EHUBE D X /) = X L& fRIAT % 12 O5E & 5
LTS, 2010 ., F& LTRD 3 WHtaEIC
BGHATZ,

1. ARG & Z Ok & LT OHMINSEASD X /1
= AL

HINEFERAE AR IC BV TIE AT AREER 8D ke U
TV, 7R = ZADOFHBRIC b N2 Rkt
AR/ ME Apoptotic Volume Decrease (AVD), *
7 a— AHEDN B RiiMERZaE & Necrotic Volume
Increase (NVD) &MEEIN, TNHEDAHZZALICE
BLDF v IV N TV AR—2NEET %,

HH A A /N R O B AEFA 1 1 Regulatory Volume In-
crease (RVD EFEHINZM, AVD FRECIE T O RVI HE
NEHINTWE T eZ2limliz, SR, ZO¥
FIVAHZ A LNz T3, b b R RVI K
WKIXEHFF— Aktl OFEMEINRAIRTHB T &,
ZLTAZYBAARY V2 kB 7 R b— ZiFERIC
X ROS FERK & ZNhIcfES> MAPKK F7—+ ASK1
DOIEE DR SN, T OWEMNR ASK1 Ic K% Aktl 1§
PEALDOHIHIN RVI FRFEDJRK £ 755 2 25 ML
7z (Subramanyam et al., 2010, J Biol Chem),

A AR AR RF D A AR T 1X Regulatory Volume De-
crease (RVD) EMEINZD, Z0D & T ORI
Cl™ RN 2 5 2 5 OMWNARRSZ IS R =4
YF v ) (VSOR) TH %, FlEl, HEERD/NGEEH
RO ) —7 L OHEFIZHIC K > T, HEEHC
t VSOR WHEILTHL, RVD 25T &, £LT
MRS~ o A DENHIIETIE T O VSOR OFREMK T
LTHED. RVDREEBHIHIENTWAZ L ZBHSEMCL
7z (Inoue et al., 2010, Am J Physiol Cell Physiol),
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2. NAR TR —F ¥ FINVDRFAHZALD
fiE]

AF U F ¥ 2VIEA T VAR ELRE S HAED IR
59, RERFICRT 20— LTOMEES Rz
LTWa,

PKA Bi&itE7 =4 > F v )V CFTR (&, FEDH
E5SDIEICEFREL THO .| BERZAIT 5751
IRFoI—THsHTZINETHLMCLTE
7eo Gl TO CFTR A, BIVEY MOEmHigE -
T I AZ—IRICHBIT 5 T L ZHSMIC LTz (James
et al., 2010, Biochem Biophys Res Commun),

ASIC ld#Z > X § % Nat FX¥ )V THID. 5
6], FEZEERD FHBERD 7V —T L OIFEIEIC L
T, [KEEZIRRBIC BT A Z AL TNV T Ly
VUM ERE S S, N T Ly Uik C
Lz 5 M L7z (Ohbuchi et al., 2010, J Physiol),

3. MBI 2 IR X 3 = X LR

MG 72 722 R U CTESE S ICEI L Z Dz
HRRIC D2 2 TV BT TR, ZRENDOHERE
WS BN, )&% & DR 217 5 UL 2
HoTWB, LA LINETZES LKtz 5
MR PN AR B BE DFFFTIXIZ & A EHEA T T IE Mo T2,
FHCE & Z2 RATT 2 AR EIEE O FEHIC DOV TR, WE
RN H O MRS FEEES I 2L —2a VET
VIS IR AR AN, B & DMK E 2 58 T
WA TREM 2R U7z (Koizumi et al., 2010, J Integ
Neurol) o T 5 U 7z Hdls N 4% 0] 28 D B RE R AT 0D 72 8
DY—IE LT, TNFTIOERZEE T —2 2R
JETHBZAT /) TV VIHEHL, XS5 /T 0l
BB AN K O BB R B8 O RFE DRI 2 & -
THIS % T LI & O Rk O it 2t T & 7z,
ZFDTHIT, SRl HEANO B IR 8 AL & s 2
V) ==V JUEORFED T2 > kAR O RS £
#E&HEVL L7z (Moritoh et al., 2010, PLoS One), C
DEFEICE D, BIETFRZHVICWERS ) Ty
DBIETFEANCE RN LTz,



2.3 HRREIERAZEERFT

TRARIAZA « IREAZA - BRI A - (RiRARET O
TR O 2 B EE DL & o T, HEARTE R
AT D77 TR Ot 2 Lh ESAD LG & 7 5 THED
TWa,

PRI TEBIT 2 TRPV2 F v )L O Bkl U3z Pk
Dk

< U AMREM T ORERZYE TRP F v 3OVEIEF
DOFBIFEMT M S5, TRPV4A mRNA A TRPV1, TRPMS
KO0 R RRER 10 B S B atn A s B ik
B ETMAIC R L TWa T EDHIHL 72,
TRPV2 EHEOFEH, MEEAFEH MR L. TRPV2
AV i 2 O U Tl R e 2 8 7e 5 LT3
T eZHWE LTz (J Neurosci, 2010),

b i e we DA M B #hARE IS & TRPV2 A FEBE
LTV 2B TBRUEREL NV THEZEL.
nNOS & OHFEBIZ /IS U To, Wi H il E B oh %
@ TRPV2 [ HEHEIC X - TiEMb Lz, TRPV2
R C~ o 2N DU 7 NO AR 855 L
TRPV2 I E 5 D NO 2 e Lz,
TRPV2 FIHHIC X > Tx U AGENOYERE) I3 E
U EHEE Nz BEBRIC X 2 s RE( 2 72 J0 i )
%D TRPV2 BEHI L, Ca’t AN D NO AR
L7 b UTHIM O E g2 ENTWns D EE X
57z (J Neurosci, 2010),

2r 5F 79 A MIHEBIT 5 TRPV4 OfiRhi
TRPV4 OG5 F /A b TOMBERHSHIC
THHNTTSF /YA cDNASATSU—h5
TRPV4 LG T 2EABEZHER L. B AT UDHE
BB ERVE LR, TRPV4 RIERE TIEME
MEEENEN. 24 Y 7y a VOBRE.
BERLH D IR OIRHIDEE T O | KZFD/NY 7 BEEEN
RKELHHLTWB T EHHLDICES T2, KFIRT
TRPV4 HEPEE U CTHIRINAN Ca?t ZIA T E, #
JIEHEEDN ST RAL YAV Y Ty a VEE. &
ALYy a UBKREEEELTVEEDEEZD
N7z (J Biol Chem, 2010),

MkZAIC 59 %5 PKD2L1/PKD1L3 #H&kD
it
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TRPP F v */)VIC/Ed % PKD2L1 & PKDIL3 &
HEKRZIER L THEZE (F7I0E) Kb 3C
EMHIGENT VWD, XY AEHIILBHICB VT,
PKD2L1/PKDIL3 # &M A 7 J8E 2RI 2R
e UTHEEL TW5 T e Zflaidtik, Ca?t 4 A—
DT N F IS TERRCTIHEMMI LT (J
Biol Chem, 2010),

ROEEZE TRP 7 v 3L Ofifhi
SYNFRFRTRERFEER I 2L 522D
HENTWD, IVRFDTRP Fv 3)V2HEL,
<DOAD TRP F ¥ FVBIRF 2SI, ZD 5B,
WINFITRHEN 7R TRPA 7 1)U 34 2 B2 21
FERC RIS H 2 VB A & LTRSS
B EWEIC K > TEIEME LT s 2 RWiE LT,
SYNF 2o TATERNT T E . BRI LRED
B S MM 75 o T ALY E RIS N LT S YNRTF R
WETEN 2 & B T EAVHIBI L 72 (J Neurosci, 2010)s

~
=

WEHIS T 5 D S B D iRt e

MR R IS B R R A L3 i
Jah, HEEZ MRS 2 A 7 = X LB MR L~
BOTHOLMNMC Uz, A L3y ViR ko
Wa 08 (EGFP) 25T 286 Tl I A &
FUF Y URABREIT T ARV, A LF Uik
MMM A L+ v 2 285hk72 ML TAHLFT VIcEk -
THEMEENE T e ZROVE U, SysE Fiamei»
FIWTZMRETIC & o T, A& L o o bt E) Vs 2
T AR I Ko TEIE L TWVA T L ZBHSMC
LicZe kb, ALFTUMRRBORY T4 77 14—
RN I k%4 L3 ViR O R D R EE O
B IcEERREZHSTVWE T ERHLMIC LI (J
Neurosci, 2010)s

AR P AR T I BB R B A L F o R T F
REEA MRS EE I LEAE (Fy 3 oba R v
OuaRTTV AT TVY) BT S8 TRES
T REAER UTze TN5EDX T AR FERISET 74
N—=ZHVTEAL RIRED RIS L, L+
R WD 2 VAW E G5 T LIS LUz, ff
BIRE A THIET 2 2 LIk > T, 7 ADOMERYE
FiE 7 NP BRI L U GRscigfarh),



3 ERBFHRMRR

3.1 RRESRAIFFRAITERT

B RHIE SRS HAI T I K ORI EEHI O M b
WM G E LT WD, FITHKTEO Y )L O
I NEmZRIA L T a— R UiE# Zzadi L, —a—
0 > ORFGERPESS, 5275 2 B ORIEAND SIS D77
fiZdiN% ik D, HREROMNXIIZIS
95T A D LHIC, TR RRITHRRER D
Za—u Vg s Lic kb, ENSDOHEKE
TEIDHELITENC ED X IR L TV S 2R
TV, BEfaNZaaE e LT (1) wIBHRERFICE T 5
gl & Z O NdhA O DXBL, (2) FHEEREIC BT
ZEERME= o — o U EHRESSEFINICED X S I
B> TW0aM, (3) @mXAREICH T 2 O lEHL
FEERDIFEE, (4) HHEBIHHETIC 35U 2 BERAY 72
DIN—EYTDAN=ZZXLICET 2%, (5) BEiK
I B HEEROMANERILOM AR EZ2ITo T X
7o)V T IMRI Z W RERIC K D (6) ISR
ICRIY B I D [FE 2 # D T DR 253 & LT
FE U, THUIERIRTO MRI 2% V72418 T
DY IO IMRI ZEDFEXKTH B, 2 00 9FIC LG
D (3) IZDWTHK LU ZHINTT %,
Yasuda M, Banno T and Komatsu H. Color selectiv-
ity of neurons in the posterior inferior temporal cor-
tex of the macaque monkey. Cerebral Cortex, doi:
10.1093/cercor/bhp227, 2009

YLD AT B KN L DIEANC S % ik
HIF T, HEINS Lo MNFEEEINSI NS
b b TR AR 2 B 3 IE S AR
EIET2EDEEZDBNS, A TR E %D
(PIT) T= a—n1 »ORBEEREIEZFEIC < v B
T USSR, StV EGEIRME Z R DRI &4 U TFTE
L. RE Oy R % X 2R DM fEEd %
T Lz23H U PITC (MBI ERAEEE) 4D
F7ze TOMBIZOBERUHICEIBEAGRBL TS ED
EEZBND,

1 ARSEYY YT 27> PIT Oz R

110

T, TOBFNE FUERED AN HZ2 5 TH %,
M1 BREMOBEED FIcKLHH LR LK PITC
DNiEZERL TV, PITC 3% lEs (PMTS) %
FeMo> THEL, EfO=Z 2 —o Vg B2
A RO, FEICHEIT 5 &AL 2
FLXIICED, HICHETE LHE, miE T I
TICZARBZFEFOE VS, 2k ULTAE - T
DI ZHF> Tz, RIMREEFICIZN < D8 DHE
OHIBIDEET 2 M, Hl & OHEF IR 2 OFEEEIC
T % EEZ BN TV, 1> T PITC &FFEDH
REICBIR L7z —DOMEEFICHINT 26D EEZ N5,
F4ld CIE-x y RS T—EMBRIC i LR CH %
X (JEE) OfmiEoLy FEfoT, Za—BarOK
ISE TNz, ZFORE PITC A bidikdNiz=a—
0y DL EFHCEEREZ F > Tizhd, PITC O
Wil E Nz a— o VIEBVEIREZ RS B o
oo BIWVESERMER D 2 —O U AZ N EM 5,
PITC (& LRI 5 < BIR U 75657 TH 5 L #HERI
b,

2 PITC L ZODJH D OFEHED = 2 —1 > OHE
ZIvEVTUIMERZ R LTV, K2 A Z 3R
HOHETERL TS, SEBREFNFTN—EDER
(7 sHE 2 b0 % Sl IR e 2 R L 7c i (S) &R
Tl oTfile (B) 2K T, miERK D FOREEKICHIN
RO 2 —a U WBE L TEEL TV,
T O PITC &4 D3z, M2 BIEZAEHHES
DEIHFEL TV Z R LTS, PITC D LD
FITEPLHEFICZAR 2ROMile (F) B2 0ol
L. FOHSTREYEIEHBE 2882 AT 2L, &
IZ FEEICZ AT 2 ROMlE (O) MMRICTEL. M
FHCZARBT 2 ROMlE (@) M aiDICTAEL., 2k
L TRE S EGHEFXZR > T2 T Mg oTz,
COFIRD = 2 — 1 EEHDEHE DR E ED XKD
IO TWED0ZEHIS T EWNSRDETH S,



1A, YILOROIMIlE & PIT O%FT, B, PIT ({HEDMOIEKEE L PITC ORHTE X CHEFELE,

F - fovea @ - lower visual field

O == upper visual field A, -+ horizontal meridian

21 A, PITC fhah Sl Lic = 2 —a v O@BERMEO /51, S ESiEussRk 2R Ui, B i3IV EEREZ R LT
HIKE (sparseness index0.3 TX51). B, PITC b Sadek Lz = 2 — 1 > OZARE ORENIE D5,
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3.2 &> U IVERTRERFT

HEES 7 F IVIGRERFT ClE. IR R DRSREN 1
THHAAVF ¥ IV, 8T VRAR—2— 1) VEBLE
R EOHMRAZHEEE UT, X0 #EMARRTH 5 ik
FROMHEZ RS 5 C L ZHIE L TfZE 211> T %,
FHIC 2009 RIS HTLHEBUR VS ARG in vivo DR
BICHEMZEE, eSS TOEMENTOWEINCHERL
THIRET> T3, EREETHER Y ADITHIH
BE RmrIC IO AN, BRGNS U SRR
FHEOREEKICY VBIEERENED XK S ICBb-> T
WA ERET L TWS, 2010 FEICHREINZHRY 2
RIS %o

Uta D, et al. TRPAl-expressing primary afferents
synapse with a morphologically identified subclass of
substantia gelatinosa neurons in the adult rat spinal
cord. Eur J Neurosci 31:1960-1973, 2010.

TRPAL 7 ¥ xIVIGIGH E RIETEREN S V)V 21s
ABNTTHBHEEINTVS, TRPAL IZ/NEDORE
PR OO AR A RERER & FRRE I D phFRFER D 77
ICRHLTWVS, HHEOBHE Substantia gelatinosa
(SQ) HRHEIEZD AN THBH, SG Ok
I ED K S I AN 22T 2 MEHn#xENTnix
Vo AETIE, T FEBOAT A AEAZ HWT,
TRPA1 F v )V OIEMEALD SG sl A i £
DRI BHERGEZ 507Ny F 052 TERZANT
¥iEt Uiz TRPA1 7 d=A s T % cinnamaldehyde
IZ K D BN S 7 AR (EPSC barrage) 7
FHIEE NIz, cinnamaldehyde (&I E R IC IZ 2
ZHZ9, VT ABMIC S B E 5Z o T,
7 hE R hF 2 UTF(E F T cinnamaldehyde (& 57y
EPSC OHBEZIEhNE ¥ 2 M RIEIZ L LED - Tz,
¥ 7z cinnamaldehyde & C ##ifE DOFEFE EPCS Z fiiil
Lico TNHORERED . HFHED TRPAL I&—JCRiD
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PERRHE D D FEC D « O TERBE N OBy N EE P >
FTAGEREELTVE T ENHLEN RS Tz,
TP TRPAL WY, SG OfiigHifalc 2 AmtED
iz U CW 2 AREEZ R T,

Satake S et al. Glutamate transporter EAAT4
in Purkinje cells controls intersynaptic diffusion of
climbing fiber  transmitter mediating inhibition of
GABA release from interneurons. Eur J Neurosci
32:1843-1853, 2010.

MRASEE % > F 7 AR SILE L Tl
DT FTRMER U, [ Tl ftho A )17z 2
Y ha—)bd 5, N ERED S i E N B B
MRAEEME (BZHLTIVEIVEE) & NAT Y
NMRE— TV > M 7 AT GABA Oz
T2 eRENTVS, KETIE, 7/
kT 2 AR— 2V B EY EIC X B 0 (CF
inhibition) 29 52 Uiz, 7VF 2 THilla
DI VAR—RTH 5 EAATA ZI2EMNIC T 1y
24 % &, CF inhibition IXBFICHEE L, —77. &
TR T 2 X ARSI > TINEAI VBT VA
R—2—ZZEHHE# S % & CF inhibition (&J855 L
Too BRAEHPHNEZB T H> AT A AEARTHR
BRMz{Tolc b T A, EAAT4 OFEBIL )L L CF
inhibition DI ELHIDOBIRN D > Teo T T2/
HEDMTE CF inhibition ISEWAR 5N, EAAT4 O
FH D DI20 lobule TIT Tl CF inhibition A& T
HD. EAAT4 DFEEHMNZ ) lobule X Tlid CF inhibi-
tion IXFEAEHGNEN STz TNHEOREEKD,
MREIIIC BT 2 F VR I U N T AR— 21,
¥ ERHESEYIE OREBUZ RIS 2 2 Ik D TVF
> TR OHIHIEA S Z /8T L T2 T E DL
IiZz o7z,



3.3 EDLHRERFT

BENZRLE T BT IV —TTld. KIMEERE
B O RIRR 1B REE & Z ORRBKAFIVFEE X 1 = X LD
it 217> TV 5, ARIEFET in vivo HIEAEPIHEZ
119 AT L2 b L, KIEEHET =2 —a
DORTLRRBI 2 KISFFED T 2 Bala Uiz, FTz.
in vitro YR RIS R—)LE WSy F 57 5 > Tk L
HIREGE 72 U T iR [ B AT O 5 | EAE X FEE L TV
%o TOWTRGHEREDD - TZMZENEELL FICiET,

CNFETICHLIF. RIMEHBEEICS O THEN
Wahd s 2/3 @AM X, ZOEUOEEN
MRS DA ZEmCEETHAET S 2R,
FEFISIAN 7 R 2 — )b D ik [m] Bl AN R R B IS A7
T2 ERME Uz, T OMyIMRERE 8 0O BRI 1
THENMKFI A N Z A LD G 2022 BT,
FEEIICHRDOIRG 259 % T LI K D IBRER 2
Wr L CEIE LT v b ORI s [0 8K 72 i hr U 7z
i HRSHE M U 72 S BF 0D 2/3 JE BRI~ 77 1 B 1 o
RAEEMADNZ 2RI & T A IEH HHE R
Rz 3 b a—)URE L IR R R ThRE & D R
TN, HEEmREICOARBRHRIER S NEh T, L
UMW E, TOMBREEOEEICH MDD 5T, 2/3 E
HEARIRAR T D ELOBEE =2 — a5 DA%
HETZCLEBMTHoT. Mo T, LD=2—1
> D S 3 1 i ARG L 72 LRI IS B W T B IEK
ENBH. TNDEHUNMIREEIRE 2R 5 K 51
EMAESN TRV EEZ SN, MUNMEREEIESRE O
A BB FERAO EH GHRABRNEE THZ T &
HURMEE Nz, AR L 7 R T Tk, RIS
W9 B EIREDME R % 2 EAMEINTVBD
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T, T OMREEIGHEET = 2 — 0 > O IGERMER
FRICBIG9 B ATREMEME A 5N %,

WEZEPLET 2 7 )IV—"T1%, HlH L) B
HHEMTHE2 LTI T v azl0T, Bt
=] 8 D FE A B F5 K U IR B BE D AT 217> TV %,
JRHA, WAEHREINC X, €757 ¢ v ¥ 2 DEKIIZITSE
HTH B, TOREEEN L, SR VNIRRT
DY T ADMREMINC B E B, 205 ikl z 4
ERFRAHILT 5 2 L 2R TFEOROICHE A Tt
REED TS, Ko, EFERREENIOCGRIZ Y —
W (Fyxba R7yronoua R 7o rnd) &iF
H U T R g OFEEIH R 2 X T 5,

2010 4EREIFHE G A T Chx10 Z2 3819 % Hilfd o fiht
EHUNCHIZE 2 T2 12 TN E TOBEK AN R
Fric X 0. &l Chx10 MAEEkT TBIREC (R 0 )
Za—noil 7Yy I EEER AN ZT R L
BH5MC L TW3, Chx10 ffEREOWEKITENICH ) %
WE % X SIS % Tz0Ic, Chx10 FEMIGICF v
VB R TV BT SRz FR U, bRARmEEIc
TS 21T o 72, T DORE. BIKDOZITEDN S HHD
R ERIC DTz 2 FEEIC BT ERENCS K 0 gk T8I D
AFEDAHETH 5 T EMWVRE Nz, FRCHEINE I
MR IR B  MIG UTze o VYT LA A—
D2 TR EKERANRITIC K O L 04 Chx10 AR
IRAHEDRI TENRFICTE B g 2 C L ZILMIC LTz, T
FERE. BT TR <. BINRET O Chx10 TR
EBRATENC BB R RENZRIZ L TWB T LR L
TWa,



4 FREEEHITR

ERINRERE (ERRRTE E) ISR BIMRIG, RS D

BN 2RISR LR, B2 — 0 A=V TF
Uil MMRER. BERERY MRL. LRIV ek, R
KU ZFWTHIFEL TW3, 2010 IR L IZHCD 5
HREMZ 2 52BN T %,
(1) Nakato E, Otsuka Y, Kanazawa S,Yamaguchi MK,
Kakigi R (2010) Distinct differences in the pattern of
hemodynamic response to happy and angry facial expres-
sions in infants —A near-infrared spectroscopic study—.
Neuroimage (in press).

fiEOXRNZHE I L3, ARAEBICBVWTHAII 2=
F—arEMIciT ) dicE T EETH 5, SElE,
FURDNHERE T2 LDZVEREOHRT, “KH” & "ol
B DS NIRS ZH W TNz, ZOREH, “Fg” T
&, BUISORERHE T T EMISOEInDHEE L Tz D
R, “Bo 7" CRESRICHISMME T L7z (KD, F
Too SR SN UTCIR MRS, R TeER” Tl AR
THREISOEMAZES 5Nl (K2), DED., “KE” (K
T4 TERN) & R TR (AT 4 TERG) 2. EADRR
DHFERTUH L TWB T EAVRENTz, ™ &, thEFICEH
UOEMZLA 57D, BMOETIA G L TIETId 20, —
HT, "Ro” B, BEEERz R HREIRARICAT
BT HEND 57D, MOTEHMMAZRITEK LTV &
EZbNB, DFED, ERBEEVANED, RYT 1 TRF
AN T 4 REDSHAHWMN B LY PR ERZ IR L. 2
DMTEHRICIL CTHRICABE L TO A ATREMEDFIR L 7z, 45l
DWFEIE, RESADMNTRY T4 TR AT 2 TE
TBIC T B R ELAR 2 B 5 i L 7= THID TOWISET
BB, BBAWIG, PRRECHEHEE OHFABIKTH D,
HHHFE. PHPHZ E THIRNBDHENT SN,
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(2) Inui K, Urakawa T, Otsuru N, Takeshima Y, Kakigi
R
1.Non-linear lows of echoic memory and auditory change
detection in humans (BMC Neuroscience 11:80, 2010).
2.Echoic memory of a single pure tone indexed by change-
related brain activity (BMC Neuroscience 11:135, 2010)
IR IR & 2L B TS Bl
T8 e O X 72 F O TR R SR D TE R & I 2 it L
7o B 1ITRT & S HOZ I ERIEHENS 100 X VB
IETHS DR S A 2B E S 2 T 5, 2L OMIICIE
BIE L EDIREO P AETH b, FHRESEE LT
W3, §Eo T T OZALBHEGE) 2 15ERIC 9 5 T & TRIBIC
AR ZBIR T B T LA TE S, HALORNICERT B4
EEOEETZ 25 SUMMNS 1000 S VR E TELET R E
A, ZEBEE T ORI IZEEZ OR S ORI EHHIL T
WLz, BESLZEOMDT SV I%2 1 IUPRNE
1000 S UM T LT ESGE, ZeBEEE OIRIFIE T
S OEEITHEICHBIL TRAD LIz, cocehb, 0
HIER RO R E BRI NTNERR O TERE TN
BT EMNRENT, TOX D HEHERICED S E bty
27 L& Zicn UGRBICHIET 2728000 7L 21 L
EZZ—THBLEAOND, TECRECEHES) (AT
FRIS) E. BOIRLSRE NS REHEE OHICIET®b S 2
BATEARETHBENTE ., LMLEDNLZDEI XK
FEEIVTIVEALEZZ—OBERES Y F LRV, £CT
RIS, H—OMEERDERIEZIER L. ZO%RICH < i
e 2L BT E) 2 RE 5 2 0 £ S A MG LTe, #ESRIE
FEH ANz AR O 2L BTGB 2R Ule,  RAEHEENG
M2t FAERFCHE K U7V 2 A L sensory gate ThH 2 &H
AbNhd,

70dB 70-75dB
4 - 150V mm
70dB 75dB

o - S
Ty 5% ﬁo

3. BEEZ(BEEEH), a) 600ms OEIESHITHT B MK
J& (FE) &\ 300ms DEHEF (70dB) DZIC 5 dB REWVEH
M FEDWSIE (o ZMIZZRED R A I VT, %
{EFAEN 557 100 XV BB IE R OB A2 L B dS Bl WA
TN, —7/570dB & 75dB OEELZHICE/R LGS (b)
I 2GR 7R <. T OEINGERD 5 dB DE{LIc L
LEDTHBLDDNS,



42 HKY AT LHAZEERFT

AWFFEEINE, By AT L UTHEA . KiZHE -
KBGHEIEAZ « /NG« Bt 7z & DRI S IR LT
i< 2 EIC K> THEGETZIREICL TWD DD, Z
DAHZ AL, TS DMHEDEE S BRI, &
DK D IEBEMEIC X > TIEIRDHEBIT 2 D iz £ Djkhe
EHZIHSMC L, THIKIE DL S HEFREDR
BEZR TS e ZHIBEL T, BEERU > iz
O ER 2T, &2 OISR B2 L &
PRSP TFEZ A G D T 217> T,

2010 FICFER LT 2/ d %,

Hashimoto M, Takahara D, Hirata Y, Inoue KI, Miy-
achi S, Nambu A, Tanji J, Takada M, Hoshi E (2010)
Motor and non-motor projections from the cerebel-
lum to rostrocaudally distinct sectors of the dorsal
premotor cortex in macaques. Eur J Neurosci 31:
1402-1413.

Saga Y, Hirata Y, Takahara D, Inoue K, Miyachi
S, Nambu A, Tanji J, Takada M, Hoshi E (2011)
Origins of multisynaptic projections from the basal
ganglia to rostrocaudally distinct sectors of the dor-
sal premotor area in macaques. Eur J Neurosci 33:
285-297.

/NI & RIHESIERZ ISR (thalamus) 2/ U TR
HICBEHL, ZOEHZXZTVWS, LEeh>T, K
R E DRFE DD, ED K S I/ NK DTS %
FRMFEEML DI & A )22 THB0MIE, &
FIsMETH S, UL, TOXIGREEZOY
FTRAEZNLTNWBDT, VT T AE-MAIRNERD
SEEIE R VB AETHRRNZICEBAYH > T2, I
KIFT AW ADHITIEIC > F T Az B2 TRERT 5 1%
HZFMA LT, EERE L UTHW 2 5EMNEE, T E
EED TS, Aifiid, <A7EFIVERV, EH)
DR EFATICHEFRL TV EEZ BN EH AT
{AIER D AT (F2 f8IE) (CIERIR Y AV A2 EA L
RERFAIC WA TMEIC IR Z N2 T Lic kD, F21
B LT B /NI, KRR I 2 N & S &
LzbDTH B, EHICF2 mE, RS (F2r) L&
IS (F2c) TlIBREN SRR D For & 2119 5%
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T ORI, F2c ZELAEBLDTEMES iz e
HEERITIOIWVIEREZH> TWA T EDR->TETY
BDT, TRFTAIWA%Z F2r & F2c I T 7T 7z,
F2r, F2c IZHERIET ANV AZTEALT 3 HIE T,
FASTHEAM & O /NER% D = 2 — 1 I KR
NRSNT, F2r AT, RO AR B IC AT
Za—aYHBRDIMo DK L, F2e FEAK TN
WAL OB MERIC I Z A%, BIERIC B AR = 2 —
BYB RO STz, AR 4 HE T, /N E M
HOTINF DV THIRMEEREND K5 ICE>Tz, For
FEATI/NEER Crus 1, TS, F2¢ i A Tld Crus 1,
I OIS Crus I, VIII DR E Nz, TOH OR5H
M5, F2c & F2r IR TRV TR 5 A 17252
FTWBT &, F2c & For i 7%%E> T/
B &/ NI R B T E DA S MR-
—77. RIMRERICEB N TIE, F2r, F2ciEA%. 1D
VI T AN U 2 K= 2 —1a VI BEERNET (GP)
& HEMBEAS (SNr) I LT\ e, F2c 1EATIERE
JEMD GPi = 2 —o U PMEFEE Nizoicx L, Fr iE
ATV IR TEHARRO = o — o U h
7zo SNr Tl&. F2c, F2r A%, ZNZN SNr D2
flempictEFgE Nz a—a Y REDh >, 32X
Za—m Vi, BRI (GPe). SR N (STN).
MREEAR (striatum) R I LTz, F2c IEAT
¥ GPe DIV D = 2 — 10 > AMEER & N7z DI R
L. F2riEA T, GPe DYl & DR 5 N 7= fEis
D= a—arME#EI iz, STN T8 F2c FATRE
JEVIK D = o —a U BEERE Nz Dlcx L, F2r iE
AN TIEIEMOR 5 Nz D = 2 — 1 U MR E Nz,
MR TIE, F2r, F2c IEAR. BERIATY » Vil &
Z D, B K CHERRRSERZ & T RO T AR A
Roniz, INSORERIE, F2c b Fr i 285227
T AT, KRIGEEOH I TIE 7B L T2
M. ATTERZO®PTIE, ADIEL>TWAE T &R
LTHD ., KRIKEERD ATIER7% EFIOERRE T, N
HOUGK - MEMTbN T3 EEZ NS (KB,
AWFEE. SRR ARG, R ARL
g & OIS CiThb Nz,



Cerebral Cortex

sociation

AN

Striatum

\°®

GPi/SNr

KINEE AL 72 K 2 TP 72 7R 9 AR

PR B KD S OEHIE . KRIMIRERD AT H kL TIEA DR > TV d (EHROISK - EEMMThNTWV»D) M, X
BICHAEICGED IS UIedd o TOEEL . 2N ZAuEHRITTO F2r fH, F2c fICE S,

Association, ATSEGE ; F2c, F2r, HEai¥as R EMEE D 5 B BMER & MMIER ; GPe, GPi, WEERYVEIT. WNET ; Motor,
HEENES ; SNr, REMIEGH 5 STN, #UK M ; Striatum, #5&4K 5 Thalamus, fHK
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5 KIMRZEHBERR

5.1 B REREATRTEERPY
1) BAARIEE R IV S T LF v 2V ORI 55 4
PR AL O B PRI HICHBIL TWwa 14
Fr XK OHIHEN TV S, PTEBOMKENES
W LFx 2 VIFHIIROBLRNHAE L H > R Ay
VY — Dz 5 EER S T TH S, Sl
A S JE I e TS B IC B 59 % T LDV
N3 TRV T LF vV alGH Ty OV
7 Z SR AR L D73 17 72 5% 78 BB
X o TEBMNCHENT L. T D5 T-HEHIR 2 Hl i |-
K —DOBETRELTWVWAZ EERHLE, TnZ
THMUEIR AR oD J& FARY TS B (3o AR ZEEic K
DZLDF ¥ RIVHRELTWVWARZ R ETHB &
FEZENTWEN, SEOTHERIE N T TOTM
ETEDTHo Tz,

2) WIS B B BWIRERBIG & 7)) % I V2RO
izl

3 F T RAETED BN 75 HAEZS L7 R BN B
723 SDS BsEINT L7 ) 77Kk (SDS-FRL) 12 & D
W SEM R AR RTER A DY F TALAVT
M U, BMIMEBIS T, > F 7 AK AMPA 2
ARG 5 BRI S E x5, £, vF
T AR E N B BIHRIHE R /3 A > & 2 F TADY A
ZR GZAKIRAE & OBIREINT L. > F 7 ZHHED
RIS PR A0 S > DTFREZL & 2R O > T
7 ARG IAVER T % 5 C & 2R LTz, BIE.
X O ER A RO F T AN T V2 X VR
SAKERD E ORICELT 2 ERA LTHD
PR T O BRI TR T LT B

4

3) HIMARIBE 2 PEE S 2 AEMEBIED I & B 5 S niE
FEPEDfF]

Pl D HIRR 2 FREL S 2 (V) e Bhie 72 PR L 7%
WIRD . 278 BT OIROZERIC BV T I Y R HAL
THIEIE NBE5DZTTE L@ D EFUI DD DXV,
AWFETIE, M S MR AN D > F T R H
U, @8HEYIRGN 5 & F T AREED =T R Z1T
W, SDS-FRL TREKD M7z gt U, OIS < 2
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L— g v EEKAEHENICEIER S N 55 S aE Rt
26 LabE s FihefRoT, REBORR, oY
F TR ABEMEDREE NS VGRS T
D, N TAREWEIGERED > F T AU B2 5 X
AR OBURNEZ TS % C EAHLE MR > Tz, M
JBECRAE UGB B O R TOIMUIBIRATY L—2
NBZHITRELS, FENET VR TSN
BIRIC, ¥ F T AOMMIPENED > TVE T Lh
RENT,

4) FEERS K7 O FPAREB S R & o 7 e
RS K1 Neuroligin 1, ¥ 7 ABEKRICR/TE
L. ¥ F 7 RiERICIRET % Neurexin EF5539 5 C
ik, YFTAEH KR UHERERICEHS L TWVD
EEZLNTVS, TNSOBEGTFEEDHBEDSR
BEWSHDM > TWVB T &5, Neuroligin/Neurexin
WHEHEDSRRE L BAR L TV D A[REMN D 5, KA 1.
Neuroligin B FZ£RD S b, HfENCRETZED
(R451C) EHIRANICIRA{ES 5 & D (R704C) Z2H T %
S IA VY A ETNEIUEK L., & 7 AEEZ LT
MR LTz, TNHDX T ADWEHICBVT, R451C
ZHL TR S F T AEBED STEN H 5 N 7z DI
L. R704C ZE TIEPEN 2 F 7 ABREDK FNES
N5 LWV ERMOERMESENT, 5%, 5
DIEHY H BE RS TENC MIE B 2 PN T <,

5) {5 7 A0 Fe A JE R

< ADHEE AR D > > T R BNT, D
S5ANT B F T AL S RN % F T ADIH
TV FTRADORKESIRENERIRZ L, TIVAIVE
ZREY T 2=y F NR2B % GluR1 O#EHIERFR
MERO 2/t Uz, RenBili~ Y A7)V 7%
fifi> T Barnes maze Zfro7 & 25, AOMEEZF
IS <D R EROWE Z FIfi 5 <o AT AT
ZERFHEDNENT VWS T ENHLNIC R Tz, 5
W3S S T AD KA LTEOMGRZ NS,



5.2 ARBriEolBE SR Ze a0

KINFEREZ S 2 5 JRy e m R O R 2 N5 T &
ZHEBICL., THETICRIMEEORS - ME=a—
027, RS « FEX - WERB DS 2 — 2 B K
LT&E%, BIfEIZ, TNETHEL T ETERIIMERK
Za—uyh b EEEEENEDO K S FEATHA B
LNTWahZzHLMNCT S ZHIFL T,
0 - JAREES « KIS 2T LDk % C & 7% Hi
KKLTWd, Za—RYERRAESEESICH S,
BT T Ry hT—TDEREKZHEMI LIz EE
ZTCW3, SHER, (1) MEZa—arotah=y
IS K BIGENER, (2) HTE GABA {F#itt =2 —m >
DB IR DM 217 5 T

= a—

1. I v Mg E R EN L FS filiota k=
T X B EEE

MO IGRIE> BN & DR MR E T, misERE v
OFZVROERENEZILSN TS, TNHOERT
TR E OB SRR EIZ L L RE TN TV B D,
o b VORBERIRICE T ZRENZ IS DD > T
WiRW, L 72Ty b TR EAHITIT %
&L R UP OREINEL D, MWfililiz52 5% &
BRI Uz, FrEIC T 2 T8kt b= 037
BRTH B 2A 2 A THHFEOLHWIRE T, RS
BN ORI « HY <& BIIE LIzl LT,
1A 2 A TORAFEETIIA WO R SN, Hr
RED GABA {E#ir =2 —a > 0T By T X A4S
TH5 FS MG V< FHLTHRANT ST
ERESNEBD, ZOERICHESHEETSLEZDL
NTWV5, kRTINS X > T—H0 FS Mila T
HENZIHNE 1A 2 A TORHEHIC K o T Lz,
—J5. 1A ZA THEPEIC X % A > < REMERIC RIS L
T. CTOREE FS MRk & ORANHL 55T &
NHHNTe, o =2 1A, 2A ZAEAD mRNA ¥
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B2 FS Ml oS d 27907 7V 7 2 VISR T
FARDB L, MZREKEBIC—HD/IVTT7IVT I VA
fIC RSN, 1A, 2A ZRMEROW S EFHET %/3V
TTIIVT I R Do te, —T5. BERRIE T
RT3 2C RAKRIBEALNGZh Tz, ThHED
5. M ERNS T F = 2A ZEREIKFT ST &
R, HUIEEHNVTTIVT IV FSHIlED 1A, 2A
AR UTHEE NS ATREM DS MR > Tz,

2. Wi E GABA Rk = 2 — v > OFEE kK
Wi e GABA {EEIPEMIIIMD TERETH S D, FA
=B, ()%@zmwwwma EHED/ILVT
TIWTIV, AVLF=Zy RTFFOYIFAXF
VIP, :beh#“‘ 7T UREEGEAED
TOFZ22DN, Yl kb —DERHL,
) h%@%ﬁﬁﬂamﬁ-%kﬁﬁ®%tﬁﬁﬁﬁ
. (3) TNHOMEDE NI B /TR IC 3
JBEENT T 2 A TREETESEEA TS, L
MU, FiE= 2 —a U E ORI TIE. GABA #iilg
NESNEBORMNE=a—a 7 A3 56h
ZOh, A - RS ERE M E LI iied TE R
Za—arEND TETVEDONICDOWVTREZIC HEim
ENTW5, E GABA fifldlcid, FadoREARN~—
A—ofic, Za2a—mXTFRY, CRF, Y7 X%
P ZEk, —BILEBREOMRED BT 5, AR5
Tld. #iE GABA fEORERK > Z D ORSfE 7% 5
BT B 7201, TNHDOY—h—E 6 DA
==L DR, = —FB L RENEE L D
BNz, F ORI, HTE GABA MRS
NIRORARN I S ANETETED, ZOHMNEI
FEENICH LI N TE D, TNENDIL AT T 2
A TIIIRER - LBRNICE A Rt Z LTV b E A Z
SR LTz,

N
7V
(2



53 LA

Aokl ALl B9, 1@, N, thRnex iR
T 3MIEHZ OIS, b b EMSRE Uk BRI e
HEHEL T B ARG BIIC I S SR AT R flEER > T %
IWFE—RBOE(Z & 5 Z BISREA A—> 27 (%
AEM MRD &, KefofiEaelc 9 Qe SUEANT
FERRANICE B NS T LIcKD, ERKEREZ BT
MORRBINCHRT 22 L ZHIEL T\ 5, BRERTE
CRREEBID X A F I v J IR bz BT B T LI
&0, HA LMt L OBtk GERMEERD IS % il
REMRZHOMCT B,

A, 2 A IMRI [EEFEH7Z FD 7 2R R O
PRI H 2 BN TIE L e, HRTERE. 2
HHICBVT, B=F W) ~oEEzH_AITsL
ZIEL, A2 —v a3 VICBOTRARN R E %
BrdeEALNTED., MENTFERENT—F 2T
AEVICEDNDNDLT, A% 6-12 ¥ HTIEOL< B H
U, ZOMEGHAEOR Ik END, HER
B D EZER T 5 & HETERICBW T, EEN
7 THIG) Y AT LOGFENTIENS, Z OMREEL
BEHSMCT B7HIC, 2 5D MRI Z AW THERIC
& B H A A ER T OISR 2 5Hl L7z, Z DR
R HFEERICES 74 a3y 27 M k> T, AnisER]
B Ot EINIC [RIHIABIER & Nz (Saito et al. 2010),
T 51, voxel based morphometry FEZHWT, H
PHE 72 & O INNPEFOZRE F BB REC BV T ARl
e HEREORERDOAENZ T EZIHEMCL
7z (Kosaka et al, 2010) (W3 N & AT & DOILFEWF
7%)o 2 ik IMRI [AREHRZ & HICERETE 572D,
T #iE 2 B SIS N FERFEHIH MRI 2 A7 I
e EERH ST BRI S A U, FHRZRIR L T %,
Sk
Saito DN, Tanabe HC, Izuma K, Hayashi MJ,

Morito Y, Komeda H, Uchiyama H, Kosaka H,

Okazawa H, Fujibayashi Y, Sadato N (2010)

”Stay tuned”: inter-individual neural synchroniza-

tion during mutual gaze and joint attention. Front

Integr Neurosci 4:127.
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Kosaka H, Omori M, Munesue T, Ishitobi M, Mat-
sumura Y, Takahashi T, Narita K, Murata T, Saito
DN, Uchiyama H, Morita T, Kikuchi M, Mizukami
K, Okazawa H, Sadato N, Wada Y (2010) Smaller
insula and inferior frontal volumes in young adults
with pervasive developmental disorders. Neuroim-
age 50:1357-1363.

AT 4 7 THIZT B X560 GmE, HEAER
2L B ENICBLER I & TR, DINRRIZRL S
EEZEND, Wi EIC U 7 5 B0 SRR IE
THREENTVBDICH L, HETIHEBRICZE TR
B 7Te B HORF L OBRNRNEEZSND, T
DLRRDED ORI ZIH S NS 5 72HIC
fMRI FBR7%21T> 720 25 D #RE I M A BIT B
7, B, RAIOBA ORGSR Rz 2 31D
DR L, SRt QBRI b Ok finEh 2 lE U 7z.

BTG O OB T FERYMAIAMEYS U
18 N B R 7 55 D RRAN D B 1 W A - ER A %
HAENC RSN R S Nz, 2 (F BT S L A
75 5 A D RRHID BRI I3 A S EATE R 5 5 M UM HHTHEE
WHNCA ZAEEm 02N R 5Nz, —J7 adaptation
B H ARG ORMOBICIE IS LA RIS, AR
B 75 55 OREAI O BRI IE A MEIEARMNIC 5 iz,
DLEOKEED S 1) HANCBEL 5 T & A% 750 &
TREMAAZXLINCEREBETRREEN TS T
&L 2) A NANSEGE 23 5 A D RS M SHEATER 5
MUBHTHENN OB G TR#MI 5NE T &, 3) BT
DRERIARFIFIBNIC B BRI g HRo a— R
. BHEGAICOWTEAEARIT, (MARICBHEA
EATE OV TIHMBEEARIT, frbnTna T e
R E NI,

Sugiura M, Mano Y, Sasaki A, Sadato N (2011)

Beyond the memory mechanism: person-selective

and nonselective processes in recognition of per-

sonally familiar faces. J Cogn Neurosci 23:699-715.
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6.1 ERFNTTENFEREIBIAZTERFT

IR T, FHROIREGES) L IRERDY v /7 — R i)
7 HE S 2 1k O] B A & 2 DR RIS O REEER
EHREIC DV TR Z1T> TV 5, FRCHTEIC DUV T
E ATV ERCT, HEEK BN T2 —
0V ROBEREIC DWW T, BEIC DV TR ERDR
FITR s 2 A 5 A AREARZ IV TIRITS 2 L L 1,
— R — MG L e HE< A 7 9Lz o
T. B OMEEROMIAZHN L T 501582175
T3, &SI TR EFRBEREDRE | 1T K > THEERE
FEMERED IR 2 IEE T 28/ 8T &1 LBk LT
Wb, OUEDRTLAUYRY AV EZT 2—X (BMI)
DOBHIFICBE#H T 218D decoding THH, £50&D
F7 A WVARYT Z—2 AV TEEROMICHRT % #
L2 BlE L. FRBBERE 2 BT % ik o] B RS 72
fiEild 298 CTH %,

DUFIC 2010 F3£ U e BB AR O EZ 507,

1. Tkeda T, Yoshida M, Isa T (2010) Lesion of
primary visual cortex in monkey impairs the in-
hibitory but not the facilitatory cueing effect on
saccade.
(doi:10.1162/jocn.2010.21529).

HRERDY w7 — FEENZ., ERficHR TR -7z
L DB 22T 5, Wiz ERIE
Z DEGACHT B ROSHEE N B, —ERRI D%
CHEBE I VBLIE) IdROMC RIS IIfIE NS,
T 5 L7zl &N i o L FrAVEE 27 1581 72 )
edeINTVEH, ERICHT 2MED S OE
ERRAT (RE MHERR) & —XEREZTT %

J Cogn Neurosci, Early Access, Online
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MENEHEAT) (REHERR) OZThZThHhED
K EBEER R LTV AONEHL MR- TV
Vo TOTEERHELMCT HDICHKLIE, REHRE
RRIR 72 BRI IS U 72 L& IO TR 2170, K
BAHERRIEE NI B TR RGN HE S N
%—75C. SLMRREIIEET 5 EHHLNICT
HTEMTE, ThICKD, RETHEREEL
M7sEREC . BRI R, 2heE
NS LTWB T EHNHALMNICE S T,

2. Tsuboi F, Nishimura Y, Yoshino-Saito K, Isa
T (2010) Neuronal mechanism of mirror movements
caused by dysfunction of the motor cortex. Eur J
Neurosci 32: 1397-1406.

Mg m Eogic LIF LI, RlloFzE#nhe 5 &
% RO T & RFEENICEINT U X S HiffH
Hj (mirror movement) MBERE NS, T DR Z
19 % C L IZMIRIB IR 2 Mt § 2 T OIcE HE
TH B, HARBTILVO—IJEB)PFHE LA iH 2 — ]
P L BIVIC & > THREFLE 975 C &I K » TRt
HDOFZEh%Z 5 &I BERICHEPOFEEFHNTLES
mirror movement 2 FHHRER SEHETE S 2R
Lizo & BICH BRI O—IGHEB)E 2 L2 )V T
BEAERH 9% & mirror movement (Z7HKT % 2 &
SMCTEo T, LLEORSEN S EALHHR D S w1
ICEBNEHICEENTR IR B Y — IR ETE A B
REFHEH S5 T & TROHANS g™ 2 JIfIAME 95 C
& TR D BN OTEB A S THE L mirror movement
ZHELCETEZ T EDHHALMICE ST



6.2 EKIEEKEEFRERIEHZTERR]

ISP T FEE B K UREFEIGINC BT 5t E]
FRBEAE D PR RS DI 2 372 7 — < Ic st 217>
T3, AFEEIZFICTLLTO 2 HEZHUOIC IS 2 HE
L7z,

1. Z2XFBEMEE % F\WTz in vivo £ A=Y VI
XBFGE - FEERIEIC &b x5 KM E R LD
Bt

2. HHIME AR A BB RE D S K U EIC K 52k,
FRliZ, GABA BXU U & U EE A BE D FEGE -
PRI B9 BRI T & 2 Oy, & SHICHaA
Cl™ A & kMBI % W5

1. ZHTHEMEEZ Wz in vivo £ A=YV JTRIC X
ZFEE « FEFEERIC & 75 5 KK E RIERZ L DBigt
CHE TS, @mHBERIMREE S AV L —Y —%
FIH U Te 2ot rhihc 2 A RICEH LT, Sl
HOCEAEMNEI L TV A B FHRET Y AICBNT,
KIKEREAD S 1 mm LU EOTEO KM E R IC b7z
2B B LT 1 pm LT OWMGED A A= 7
HERHEN T B BIC, 2 7 AU EORIIMIC D% #
DIRUBSZREE Ui, o, REEHTIC, 75
WEKZELIEZ W TINDO HI &3 5 fifaic i 4
BIn 28 ANT 5 T2 LTz, TS ORI ZH]
FUT, A 1) BZEIC X 0 FEE S Nz inE
MROZE) & Z Ol (Br J Pharmacol 2010), 2) ¥
FTAMEEDV TV ¥ T OMRHTIC K % B o5l ik
FEI T OREFEEBAIC OV T, BHCHE Lkl &
UC. BEREIRITE & > F 7" A i O IR P 22 5 M 730 hs
(Neurosci Lett, in press), ICDWTHEMC LTz, &
HICBIE, 3) REAICHIT 2K GABA =2 —1 >0
IR EN ORI & ZD A H Z A LICDNT, KD
KWE GABA — 2 —a Y OBENE At TH %
Z&. TORICH T 2 MMl DR TH %5 GABA
IC X B itz KB ZEICRRE 9 % & Z ORI
MRS 2 &, RAOERA A—=—T VT RHWT
IS UTe, 4) 1BMEERHC B 2 KRB B A M
HEOFEERImEROELIN B X T RHANZL,
Ko, TF T ARG &E R BCRE A ORI S,
5) Za—nr&Irug VU7 OMAFH. IKDWTE
HWNTEELTED, INHICDVWTHRIEXR L &
LTHEL TV TETHS,
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2. HURIPEMRE RIS O RS K CREFIC BT 521k

EEENIC R 2 BER kIS T H 2 Sl EA Y —
TR, [ARINE D 5 DI 7V 2 X VlFEht &
LTASI L. SINED S OERIEAFINCIE GABA
FEMEE LTANIT %, TORMIMNSEDATITE.
FERIAE S T, MRSEYED GABA STV v Y
NEZET B, £I. COMBULEMED GABA D
TV UNDAA Y F 2T DA Z X LDIRIAD T8,
AL EMIZ W e T IVERZ1T- T2 5SS
B MIM T GABA ko F T AMNS 7 & VAN E
NB7HITiFE, 60 mM FREDERED Y & 2V HWAEE
THoTeh. GABA GHEETH S VIV 2 I ViR
R (GAD) ZMHET R LICK > TREE T &
VENEDTET NS, GAD ICXK B GABA DA
M F T ZNAND 7)) & Y DD AR ZHEHE L TV
% EMREENTz, SMEA Y —TREAOHIEEAT)
MIEHICFIET B 72dicid. WEHHRO BRI E
HTHBHMN, TOARFEHZEML TWBIREMHE LT
JIVT7 RLF U ICEEHL. IV 7 FLF Y VAR
HASMAI B4 Y — 7RIS A9 % BUEETE - s+
AHTHHRERERERD o2 ZBARZST LT, [ E O
ZHHILTNE T &, TO o2 ZHEMBEEEIHEL L &
Ik 5 C L2 R UTe, BITE, o2 RN
ICHAES 2PN ERZMG L T0D, E5Ic, &
F T A BT GABA {EEhE S F T RILED
MEETH B 1 DICEELEBREZRIZLTWE A Y
L— 27— VIR (KCC2, MM C1- 4
¥ S AL F) ORERIEERRC B 25D T,
KCC2 DRt CH 5 ) R A Vi K> Tl E
N5 &z2¥H U7z (Brain Res 2010),

EWA & DA T, A 2 AV VI kb GABA4
ZARORERADFE B EIC PRIP &IN5 EH
HBWRBETHD, TOA YAV VOIEHIC Akt &7
FIVIGEZRD S L TW5 T & (J Biol Chem 2010).
PRIP Z /v 779 +4 % &I X 0/NEERMID
GABAA ZAMAROY 7 1=y MERWE(LT ST & (]
Neurochem 2010). ¥1&1 7 TR/ A RiFEEN S F 7
AME GABAy ZBRTZIT TR F T AH GABAL
LR R B C L2 5T L7z (Br J Pharma-

col, in press)o



6.3 4EJE - N WRFEERIEHZEERRT

UFZEERFT T, AR IEE MEAERHC B D 2 AR
PRREIC R R G TS 21T > TV o ARERIILIT D
HHHIZ DWW T2 HEE L 7z,

1. BB % > 737 B Selenoprotein P IC X
B4 2 AV HEBITETE BN

v M S mAcmE N, FERFOEEE L R
<HHEAT % $iHi % > 737 & Selenoprotein P (Sep P)
EIRE LU, T5IC. Sep P M AFIKD AMPK 7%
EREE, A VA VEZN 2K TEEZ L 2H5
MC LTz, Sep P DX S ICHiED S mE A > AV
NERZRETT 20 FIEThETHSNTE ST, Sep
P ¥ “Hepatokine” & WHH AT IV —ICEEN
5307 LTHEHENTWVS, (Misu H, Cell Metab
12:483-495, 2010; BINK & DLLFERFZE)

2. 707y —UiliERT CXCL14 I & 5B
fifER
CXCLI4E CXCHEHAYT7IV—ICBL. <
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ra7y—YilEERTFELTHLONTWVS, £/,
CXCL14 3IC B FHEHLTWD, LML, ZORKEER
RATH %, 5. CXCLI4 Elzr’ /v 77T +T
3 &, BRAIEENIEE < Y A DL 2% L < &
2T LAM U, BBITEIZRNTZ LA, iR
BRCBWTABICHBENMITNT 5 2R LT,
7. HAMERTF R TH5 NPY KT AgRP D%
BPHIK FEBICBVWTIR FLTWA T e R LT,
(Tanegashima K, PLoS ONE 5:e10321; 5 #LERIR
E AR EWIZEAT & OFLFEIZY)

3. BUE N Sirt1 1c X 2 AMEHITEM

Sirt1 W7 2 F IR TH O, EHFE, FFanaix
ClIcB5 T2 ENHSMICEINT VS, Slal, fHK
TEROD Sirtl A, EERIGERTF FRE= 2 —a Y ZiH
figallickoTHAZNET S ZPISML
7zo (Sasaki T, Endocrinology 151:2556-2566; H£HEK
5 & OLLFERTD
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AR TWEMYIERZETIE, Ty MU 38T
AT OHEH ., BB TRE < T A% VT B REfiE
Wiz it % LAIRFC, T SFAE TR O Mt
1o T3, EBIC, BILFEA—T v T4V 7Ic&-
T/ o7y F2ffld s LzHIELTW5,
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YEESR ES Mifd, RSB OB ZilA % & L B,
BRI 5 & B/ NI B 5 34E 1%
BifiomE IR O AT E 2o LURIC 2010 4EICFE
KUTERX 8 fD 5 BIREMNZE 1 HiZHENT %,

Hirabayashi M, Kato M, Kobayashi T, Sanb M, Yagi
T, Hochi S, Nakauchi M (2010) Establishment of rat
embryonic stem cell lines that can participate into
germline chimerae at high efficiency. Mol Reprod
Dev 77:94.
BIETA=T T4 KB T ) LRET Y M
ROIEEIZ IR R s T2 F ORI I E M SER
TORENZMIET BTDICYLEEINTVSBH, ek
DRI ATOFEZTy MHEALTE ES #ifakk
RN A LIENEEIZ o7z, LA L, 3FHEHO AV
v —ty MR L ERERAVWSZ EICKD
Z v~ ES Mtk T & % L T N7z (Cell 135;
2008), AFERTIX CAG/venus F T VAV 2w

7.2 1TEMRRNEEITE

TERE TR Tl BREE PR~ T AT L
THIBNITEI T X RNy 7 U =175 T & THRRE
FATEN Z R~ U AZEE L. DX XDz i
TBHTLICK o TR+ L178) - MR OBR, &
SICIIMEMEB O RERZHALMICT ST L ZH
BLTWS, BIZTHESY ZADITE L)L TORE
RIZRNIT 5 &I KD, Bin 17 - MrhEB o
BIfR. & SICIIEHEEROPHIERBREZHS ML T
W T EeEKERHEE LTV, 2010 EICiX 8 Rk
DBEFRE< Y ATt LT, M@NTITEIT X RSy
T =L KB 2T TzDInZ. 1 3 /DB
TS T A DV T EEDITE T A M X B fifh
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(Tg) T v FHEROEERN 5 ES Mtk zBh7d %
Eild itz CAG/venus-Tg 7 v FHERD 4.5 HEHWE
i 9 8 S EEE % 41— RIS X 0 B 2 BR 2
L. FGF Lt 7% —+ eV %&— MEK i&Mt1 >
tEXx—, GSK3 Akt &—, BXUFv hLIF %
G N2B27 e L Bl A YA Y VR A
A SEAE FICRRRE L7z, 7 HIRICHEGE L 72 ICM Z2
BEL, ASAFXYETY—THEMDO/NMUCIES L TE
5I1C 7 HiMEE#E LTz, 0.06% MV 7' Uz §% T
JHOO = —Z AR L, 3 A4 D7 IVAY T F A
7 7 2 —EEM ES filakk 257 L7z, In vivo TDZ
HMEREZ IR S T2 F344/Jcl-rnu/rnu T v kDR
IC ES Miiflg 2.5 X 105 flzBR L7z T A, 5 A%
I - LS (WIREE), & - R - IR (FPIREE). wh
RERHRK - LR (VIREE) 2587 T b —< OB iR
TE/zo CrljfWI BX U Crlj:WI & DA/Slc ® F1 H
ko 4.5 HHMMEENICHER 6~8 fKEH D ES #fliffd 10
fifl 72 BRI A Uy SR 7B MICBAEd 5 C LI
KO FASOIE ATz, FOFEER, TXTD E15.5
JR1FC venus BARFDOFRBINER T E (22/22; 100%),
HEEFEFIC BT 2 F A TREMDTEM -7 (9/11~
17/17; 82~100%), TNHD 2 T4 > D ES Mifarik
DF A AL, BRBEIC K D EERINICHF LG T2
C ezl Uiz,

Z11> T3, EROBIRFRZES T AT DN TDIT
R DIED, TNE TITBEIETFWER Y AHEDOEH
RfRiiZfroBicay ha—)Lxw AL LTfibhi
2,000 Vel bBic B X SHER < T 2O 7E) T — X2 2 fif
Hid % & TRLNHERICOWTEFRICHE LT,
PUNICZDNAZFENTT %o

Matsuo N, Takao K, Nakanishi K, Yamasaki N,
Tanda K, Miyakawa T (2010) Behavioral profiles of
three C57BL/6 substrains.
4:29.
BEFUERTADNY 7T 5T RRIEELT

Front Behav Neurosci



X< flibhad C57BL6 @ 3 FFHOHi R C57BL/6J.
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B UTz, REREMZE U HH L@ DX r—)IV T
OITEIENTICINA . SRE LT RE < Y XD TEIfiEHT
THOLNEHER OO ha—)V T ADT—R %
FLHTHRNTEZTLTINED 3 DDHRKDT

7.3 HEEMRAE

SHEEX O R LA E = Tk, E
(R FRZEENY N O Rk 4 T FEAE B2 RV T B SR
SREM O, #REEEIZ . in vivo ICBWTHEHT L.
BREET. X\ HOEREZHENCT BT L%
HE 9%, AETE., B rdEZomFRES 0
IBWZEEDMER, AT BB Z# 7z &%
WTHL FOHBZRHIIT %,

1. #HERZHOE LERE N TOR——a—1 Y
B 7% & O EB O

2. HHEATE NS BT 2 INRHE AL T O R R
Y o5 s il
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BATEh, (EERCER & CHREMICA BREWD R
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M. TOEOHTEIRMHICKRE SHET S NS
ezl

TS URUONEST T VskONEMEY 2
)7z R U 7z e ieiskid B & a2 Mt 2
AW RIESIEE DA A= > 5
BETTE MIcBT 58 E, T3)VF—IHEOFH
5. HEHTTE) MicHU 2400, IRME, fEOzH
6. EHAITEI FICI5T 2 MilE

NS DI DONTIE, FHELFERZE v X -
F v~ ORHEBERERT) & UTER 23 FEX O
HAERBGT %, Y. YU AT ETTS TE
Thb,
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2 () LA EEIAE (KA 2F) D SRERE
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T T BT E T, TE T 30 FRFEE
U CEIAHERMEBIRDNEFEE Z & > TEF BRI
Lictzsh, #HiL < EIE LTI HRZSHEBE D < iz 5]
THRNTZ, FiARITIX, ThETIrbh TE/EE
BT BAMBIOMFF SO DI B AT — 2 D
fi. AR 2 IR T 2 SEEOYE, 5T
I 3 RoTHIRRTIEDORFE ZE | X i Z D B T ki
ZC. BV e e LIEBRZ21T> TV 5,
ZO—Dl&. HROBEIEERICE G35 51
TRIY I avo 3 Rk Th S, Tk
TIZZ O T BRI H 2 BRIV T LF v 2V
D k& 2 B O BRI OFETHS M Lz, B
BT &by LU U —ZAF v 2 )V DRI
HIEHT 2 RS54 7 RV v o v a Y ARKORE AT
ZHELTWD, BIE, VY FEKHSRGEZ R -
Teb A7 FEROFICHRII L TR D, 2%IE DA
A=V EIDEWVWaY b T AN Tz ?%L&b‘;&ﬁ@
Thbd, TOWFRICK Y, FEEIERIC I M58
@ﬁ%ﬁﬁiéﬂ Izt LICRIEE EOwseh s
L EHIRFE NS,
2$E®%éw\ﬁﬁﬁﬁ

BAMERIC & 2 Ml — AL

8.2 EMIEEEIFHRAENE

MEEV AT L X TEEY AT L] O RS
ZfRIAT 2 L ZBIE L THIVOKRKEE T + —IV R
ENZMRELTHED, ZO—BRE U THIBES — X
TEENC DWW T DT 21T > Tzs & - O RTEEEE A T
REN S —2PiE Frontal midline theta (Fm > —

2)WEMEN, TEEER) ZERENSRIITL
WRUREEINS, ZOREFPRE A= XL
EDEMPHEEIROMMIANEEZ NS L T ATH D,
b N CREMGERZITS T L3 THETH S,
COHRZRIRT B72dic, YWFEE T TLICET
% Fm ¥ —ZFEDOETIVOIERERP Tz, T DFER,
HREMEBIRRE 21T 5 YOV O RN (9 %) & ik
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TEOWERNITH S, TOETIVEREE L TRERZ
W, BERIO =IOt NEREEZ 1 RO €75 LT —
AMBHLMCT BT L 2DHET, REEIF, CDOF
Hefif & U TR O R 2V D LU, B U RERk 2
— PN TEE S % V52 TEROINTERER
ROWEEZZF T LTz, ZL T, ThX DX
N7 B 2 B e B TR Uz, e
OKEMERI TR, T97%ay P I A MMELENT. N
HOMWUNMER T DL TH o Tee — 7. TUHBRAS
EHIC K O BIBICT L3R Tl BZ2IECHI b
ARV XTHERTE e, & EHIC, BaY b5
Abz b FB e, MRANEMEDE T X T — 3
VEZRBEILTWL . CTOMRTOT —2DEMMNZ
DAMDHIRID N EAEIE 2 3 KT TS % RIS IS
TE3LWRENS,

IS EEAE T, HRE TN, NERE L
Bz TRRMESFHIAIC 551 % substance-P 24k (NK1 32
AR OFEBRFNIC OV TR, LIS 217>
7o /NREE ERC N RRHELF R IZ B EIC 51T % X
7/ —0D1DTHY, substanse-P neuron(FH
#%%) ¥ X U non-substance-P neuron & > 7 Ak
MG 2 oIS B HIle T H %, CORIIICE T S
NK1 ZAhFET OFMNER 2P TH 5,

%ﬂw?ﬂ@k%&é7x—»b%u:ab%n%%
WNE s —2d. T ORI, 22, BT
WROFLEN S, & hD Fm >— &I & %
THEZRWT &2’ Uz (Tsujimoto et al. 2006),
LMWL CDOIRNEZYTHHEME S ME, EHICEL
DI THER T 2 BN D %, Z DIz DITHIDFET R
B (T — D RREEE) IS BWTHIVO Fm & — 2
ETINVOZLYWEMGE LTz, T OBEICIE, THEENK
ICHd BT EB O, RIS, #5SRORM
&, BATERAMATFDEENT VS, FEHROKRE.
NS DEZFELEF N X B EEAROREE L 9 ¥
& 32 DY — 2P OMRIEOEIAHIGE L TNB T &%



MERL. ETVAZYTHRE-EHLTWS Z & 23k
T &7z (Tsujimoto et al. 2010), ¥ )LD T DR L
(& PAHICERE U7z T30 250 ICAHBE U TR Ak i 2s
b’k R (Tsujimoto et al. 2000) & & X
{—HU., TOREFED ERE) - TEE OYAT

LM THEMBEE T, BUE 2 BOEVMEEE 1 &
OEINT MBI 2V TN > A7 L eI A AT Fad
Z—fEEMLTHB O FiNS O RLFEILZHEEL T
%o ZVCTINEEHMEZMABL I TAZ FEL T
2 RKEPIFHEED 5, ZTOEH - EIROBEICT T
B 10 LA EZ T 7ee Fi2, 2 X PRlidiED
FEROEYISHICBIL T, Kz tE S MRk 20 7L E
I, EBROFEBRZRZELUTHEL L ebic, &igH
NI U THiR7R 7 RISA AZ1T> TV 5,

2SR & LT, SEEIEMAIME - ko
A RA=D 2 T DAL 2TV, K~/ BT %
I3 O AR PR [FI R 2R 45 & UM Ifn i BN ARTE IS X B .
I8 1E 3 O Rt % D BR V7 217 > 72 (Marumo et al.
Br J Pharm 2010), F7z. WEFERICIEZBMENCE
ALV A=Y=V A7 LOTE - GEbziT-o
7o THUTK D, 2 JHEDRNEEIC X 2 MHRRNHTASIL

8.4 TBFHEWMER

i

BBAMBIRE, BB ANTSERT & R AT ST
DOILEEEIRR T, R K OEERE IS,

R EMEHE N, BURMERD SIS, IR, {F
HETO—HO TEN—EZIITASXIIE>TWV5,
BifE. BIRSFI=R|IC3EERE FIMED 2 6. £&
R TEMED 1 6. HERL—Y =8 (7)) 2
165 %, IWFNEICIIERE FBMEN 75 (iR
FEOEON 2 8) BIILTHD . BIREIICE CTH
HATEBX5IcE>TWV5,

AREEZIE, WA OBEIEERTOTLE LTS
S OMRBEICHH SN, Wk Z 3 T &9 % Rl
DIFFRRZ BT TV, DURICAFEEICI T 5 R
D—hiiZ 7l 9 o
1) BOURIFNE AV > LF v 2 )V ORI E 537
Parajuli LK, Fukazawa Y, Watanabe M, Shigemoto
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LICBBRLTWAS Z 2R d %, BIEEZOYILD
ETIVRAWT, ¥ — & A T O R B MAH BAE
H (RE S O E R ROMN DGR E) I
DWT O EITHTH %,

DBIENATREL To T, EHIC, BIR L BIFEORIRGR
12 i L T, YeEZMHEEEY D 2 erihkic X 54
AN TOE Y RA Y MBS BT 2 LR O R
TRV, BIE caged glutamate 7% & DXFE caged
LBV ORI T OIEPERIEEIN OREERZ1T> TV 5,

MR E LT, 2HTIEEZRWEA A= 2T
PEEOREE - RO DI TH 2 4 BOEIHT
Tz LMV AL—P—Dah T, WIHHICEA LT
EDEI 5 FEZRERL, 5, HFEER EICK B4
FHRERIAS 1 TR 2 8 2 . EVHIE S AT LI AGA
AT 2 LB SVAL—Y—E LTI RS A
IRV, ZD7o, 2 o AT L—Y —NEBOH%E
ZRATVEDIEIH L —P =T =g T
TW5, ik, A7 OO & Z 75 & RBIR G
HEWREICIR B ENTRENS, T, HARRER]
B DORIENFEZIT> TV 5,

R (2010) Subcellular distribution of «1G subunit of
T-type calcium channel in the mouse dorsal lateral
geniculate nucleus. J Comp Neurol. 518:4362-74.
PG oD B P (AR B IS FEBE L T B JRT K
AV LF Y FVC KO HIEEN TS, T
TG A IR A RIS ENC B 59 5 2 e MBS N
% THIIVY YT LF v 2V alG ¥ T 2=y O
AR PR MRS | 0D 53 A1 72 SRS BT S AR IC & o T
ERINCIRT L7 T AL ol G IdBRIRZS R i
H—0®ETHRIL TWe, ThE THMUBRRAMAD
O IARTEENC LN BHRZERIC X D 2 < DF v )b
MHELTWAZ EDRETH B EEZEZLNTVIH,
SEOFERECNETOTHEZET LD TH > T,
2) WS HEARINRD GABAA A1
Kasugai Y, Swinny JD, Roberts JDB, Dalezios Y,
Fukazawa Y, Sieghart W, Shigemoto R, Somogyi P



(2010) Quantitative localisation of synaptic and ex-
trasynaptic GABA 5 receptor subunits on hippocam-
pal pyramidal cells by freeze-fracture replica im-
munolabelling. Eur J Neurosci 32:1868-88.
HILF O PR RICB VLT, MIMEESEEIC
GABA ZBRZT L TITDN %o SRS EIWT G A
iR U, S CAL SE Ok RICRBIT %

GABA, ZBMK al. a2, B3 Y T1=y FONT%EE
BRI LIz T A, Y FTARNCBI 3872
= b OGRS Y F T ANEK DK 80 f5TH D .
MpEfAEm EOR 40% DNy F T RICET L TVWDB T
ERHLEN ST, FRIFEALEDYF T RITEBN
TNy 7oy MIHFBEL TS EARE
Nnrz,
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Yamamoto T, Higo N, Sato A, Nishimura Y, Oishi T, Murata Y, Yoshino-Saito K, Isa T, Kojima T . SPP1 expression
in voluntary spinal motor neurons of the macaque monkey. Neurosci Res (in press). FEERINFR WA OMELIIZEA.
HULARISEAT O/ TV — T ) — 2 — (BUERAERMEBIR) . 5K A EREEMAFORGHEBIZ L ORI, <Hh 7 ED
YLD R EH AR RCHR S T 585 & L TR E Nz SPP-1 OEHICE T 2H B % in-situ hybridization £IC
Ko TR LIc& T A, EHEMREDOP TR, K DEMOFZ Bl %M THREIDN G <. X BRI LS B I ke
YT B4 X T TORBIE, TNE5DT b, SPP-1 EREGOEICBERL T0a T LML RS T2,

Yoshino-Saito K, Nishimura Y, Oishi T, Isa T (2010) Quantitative inter-segmental and inter-laminar comparison of
corticospinal projection from the forelimb area of primary motor cortex of macaque monkeys. Neuroscience 171:
1164-1179. FEAZE BRSO K OHEBE & OHRFIITL. <A 7 )V O—REFE O FH5 L RGO R U 72 5
HEBEANOERS Z AT - L—Y— BDA Z AW TN E RINCHNT LTz & & A, BB A ORRIE I C7-Thl SN
2= FTHZOICH L, NEZ2—BVETHS VIIENOFRGHIE 1 — 3HHREICHF-> TH D FREE» 5 OEE
BRI EF RN D E AU & & B ICEEEHIONTE= 2 — B U A\ORFZ > T0B T EMHLMICTIR S T2,

(HEARIE H B REFEE MRS I AT

Ebisuno Y, Katagiri K, Katakai T, Ueda Y, Nemoto T, Inada H, Nabekura J, Okada T, Kannagi R, Tanaka T,
Miyasaka M, Hogg N, Kinashi T(2010) Rapl controls lymphocyte adhesion cascade and interstitial migration within
lymph nodes in RAPL-dependent and -independent manners. Blood 115, 804-814.
BIFRERIAARTLEREBIR & OLL A TR T= G HAE Rapl &A1 V77 UV ENT 2WEZTESE I TR Y
JSERICHI# OB 2 5 2 CHEFREMEBE 25 [ ZEC T EMHSMCAED £ Lz, RAPL EEFRIEYY AZFHLT
fEpTd 2 L. U2 SEHBAERIC R D . U 2SBRR— 2V J O BRIRMI O e 0l EREDZE LW, B MRS,
BRI MK N T 2 T &7 2 TR Z VT Y 2/ SHiD in vivo 4 A=YV AW THL M Lz,

(A3 - O IRFEIERERSIIZCARIT)

Misu H, Takamura T, Takayama H, Hayashi H, Matsuzawa-Nagata N, Kurita S, Ishikura K, Ando H, Takeshita Y,
Ota T, Sakurai M, Yamashita T, Mizukoshi E, Yamashita T, Honda M, Miyamoto K, Kubota T, Kubota N, Kadowaki
T, Kim HJ, Lee IK, Minokoshi Y, Saito Y, Takahashi K, Yamada Y, Takakura N, Kaneko S (2010) A liver-derived

secretory protein, selenoprotein P, causes insulin resistance. Cell Metab 12:483-495.
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BINKAEFEVIFURE AR E R ERIEY, Bt & OXFEMTY (P 20 FE—REEFEZE) T, & FED SIiHic S
N, FERROEERE L B <MHET 28 % > 7378 Selenoprotein P (Sep P) Z¥H L7z, T 51T, Sep P MO AMPK
HHEE IS, A VA VEZERE RESE 2 RSN Lz, Sep P DX S ICHHED oM E A > AV Ve & i
TEHDTIEETNETHENTEST. Sep Plid “Hepatokine” EWHH AT IV —ICEENZ T LTHEHIN TN,

Sasaki T, Kim HJ, Kobayashi M, Kitamura YI, Yokota-Hashimoto H, Shiuchi T, Minokoshi Y, Kitamura T (2010)
Induction of hypothalamic Sirt1 leads to cessation of feeding via agouti-related peptide. Endocrinology 151:2556-2566.
BER RIS T, JURER & OIEFEWIZE (TR 20 FEFTEFEFRIIZE. A 40+ ¥ — & ABEKRE) T, SR MED
W7 2 F LR Sirtl A, EEIEEXRTF REHZ 2 —a UV EHEiT5 LIk > THEAZGET S T L ZHS I Lz,

(PR EBFTEERE)

Tsutsui H, Higashijima S, Miyawaki A, Okamura Y (2010) Visualizing voltage dynamics in zebrafish heart. J Physiol
588:2017-2021.

KRBOARHFIE L, MNFRTEERE. B AARTEREE IV —T7 T ¢ LY 2— L OHRAHETH %, BtV —EA%Z
N—2 N E N REN A 2T —, Mermaid 23, AN TOMNI TOEMBGIC S BEMZLZRA ST ENTEENE
IMZEASIMNCT BT, €T T 7 1w 2 DOFHHINET Mermaid ZHWTORREN A A—T 2 T xiToTc, ZORHE, Mk
LAV TOOMEDIE) & R %, DI OIRERL S 279 )L D —Rehciz Bl d 2 < LI Lz,

Agetsuma M, Aizawa H, Aoki T, Nakayama R, Takahoko M, Goto M, Sassa T, Amo R, Shiraki T, Kawakami K,
Hosoya T, Higashijima S, Okamoto H (2010). The habenula is crucial for experience-dependent modification of fear
responses in zebrafish. Nature Neurosci 13:1354-1356. BMLAHFEFAAC TN —T T4 L7 2— L OHFAMETH S, ¥
TIT 4y aZlioT, HHEWNCILE L TRIZE N TV S TRk &IN5 IERALAN, JEBEORMARICED ATHIDEHR
ICHELRRAZRILT0B T b2 R Ui, BRI, BIETHAME TET, RO O B 721 72t R B
HMICHHE L. ZABICON U TEE OGETEI TR A< BRE T SAHMTEIE WS BRERITEHZ T2 L Z2RVWIELE, #E
ICHREER U 722850 2 b L IS BATEI OBRIC A o 5 R 2 iR L 72 6 D TH D . FERIICIIMHRE R B OIHIIC ER
L5 BH5ERTH %,

(7 / TEREABRAHZEEAPY)

Hosogi N, Shigematsu H, Terashima H, Homma M, and Nagayama K (2011) Zernike phase contrast cryo-electron
tomography of sodium-driven flagellar hook-basal bodies from Vibrio Alginolyticus. J. Struct Biol 173: 67-76.

P EICEIP ARV L P A R E R BUR L OHLFIE TE 7Y AR HR O 77 T — 2 — OIEE MR ORIEIC DV
T, B — 2 RBLIEI 2 — 2 P WA E DR ZIT> oo MHAKIRFNES ST 0 —DISHIC K DBTERE I 0 —&
> b ORSEREDARSED A & U TR E e,

(A A= BEIFZEER )

Shibasaki K, Murayama N, Ono K, Ishizaki Y, Tominaga M (2010) TRPV2 enhances axon outgrowth through its
activation by membrane stretch in developing sensory and motor neurons. J Neurosci 30: 4601-4612.
SURRBIRL BRI NI B . B KA AIREEE L O A C. <~ v AR TOMREEZE TRP F v X )V BT OFEHRT
5, TRPV4 mRNA 23 TRPV1, TRPMS8 & 047 b 5 CAEN 10 HYE A S B A HEhiE & RARMERTHIC #EH L
TWBZ bz M Uiz, TRPV2 EHEHE ORI, HAEWFEHEMERE L, TRPV2 Db Rz & U TR EZ &
b L TWwabZeZRWEL,

Kawaguchi H, Yamanaka A, Uchida K, Shibasaki K, Sokabe T, Maruyama Y, Yanagawa Y, Murakami S, Tominaga
M (2010) Activation of polycystic kidney disease-2-like 1 (PKD2L1)/PKD1L3 complex by acid in mouse taste cells.
J Biol Chem 285: 17277-17281.

TRPP 7 v x)UIc/E9 %5 PKD2L1 & PKDIL3 3EEARZIEK L THEZA (A 7I0E) Klbs 2 ENMENTWS, #EER
FONBEZ. Ad R REN R L OHEIET, v AHEFHAHICE T, PKD2L1/PKDIL3 &AM A 7 5% %
NI HERARE UTHREL T 5 T &2l tal:, Ca A X—I V7, RvF o5 THEZANTHLNMI L,

Kohno K, Sokabe T, Tominaga M, Kadowaki T (2010) Honey bee thermal/chemical sensor, AmHsTRPA, reveals
neofunctionalization and loss of Transient Receptor Potential channel genes. J Neurosci 30: 12219-12229.

SYNFIEIRRREREFIEERTEIZ L 2 T EDMBN TV S, HtiERAMIGERIR L ORFEBIZE T, IV /3FD TRP
F ¥ ZNVEEE L. WDDD TRP Fv XI)VBETF 2GS, £D5 5, IVNFICREMNG TRPA Fv 3V 34 Bz
2 IR B USRI D 2 WIERF AT & L THIS N B HBOILEEIC K > TEIEEILT s e ZRWE L, SYNTFZ
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o 7ATENRT T E . BRI TR IELAEDS 5 7% o TALWERIBITT LT, IS YUNTF DS TEIZ &% T LRI L 2,

Mihara H, Boudaka A, Shibasaki K, Yamanaka A, Sugiyama T, Tominaga M (2010) Involvement of TRPV2 activation
in intestinal movement through NO production in mice. J Neurosci 30: 16536-16544.

BILRARZILBER & OILFRFS T, HE R OMHEIMEES) thitIcE TRPV2 BB L TV A L ZEIEFEIUTEAELAN
JVTCHERR L. nNOS & OHRB 2B U, HEIHIMEESME D TRPV2 I X - THEME Uz, TRPV2 fIlHEE
T Y AN A NO RAZIIC S L. TRPV2 RIHCEIIEED, 5D NO i Z2 i L7z, TRPV2 FIHEEIC X > T
< U ZABENOWERENEE LGS N, RIS X 2 IBERERE 2 MIHMEES ik TRPV2 WEHIL. Ca®t AN 5
NO EAZE 725 L THIMHOIFE R ZEN T2 6D EEX 5Nz,

(EREIG AT )

Sakamoto H, Arii T, Kawata M (2010) High-voltage electron microscopy reveals direct synaptic inputs from a spinal
gastrin-releasing peptide system to neurons of the spinal nucleus of the bulbocavernosus. Endocrinology 151:417 —
421.

Rl IR OYRATEREHEZEZ & OHLFZE T, HA MU VIR T F B (GRP) fEfiflifb ik L S v M BRI AR 2320l 9 5 5k
AR (SNB) = o — 0 > O THAZEE L ZlAGDE R C ik b, BMEREENIC SNB = 2 —1 > ORPIRZEE
I GRP FEIE D> F T AAIDFEET % T & 2SN Lz,

2 KRB

BAREMEEE O 7 b TIKERIEROMBBIIMZT] THEEEMBIRICHIT5ES
EFERE] BRIV VYKRITLA

HIRE ©20114E 2 H 23 H (k) ST : IUF 3 B 2 B AREE

RGN © TehREISEROBEENIRTFL ) AHT SEs—
MRREA MR AIC B BFED L e ERREE AIRERTA

2.1

1R TR IO RS R )

Arraisray

A — (APERT)

MRI 7 W 72 B BE A A — 3 > J %% Functional brain imaging
using MRI

KR BRI IC 3513 B SOSEER I & o Mufieg [m] B M O AR SR A7 T 522
KMEE = a—a >y 2 AT « WS O =E M

R L 2 THIAO real time & time lapse imaging
FUIRIEBROERSE

AR=TV VT LN X B > F T AR, IR EIRE DT

R (ZER)

HREZE T (HEEERT)

JIEIZHE (AEBRRT)
AT — (LEHER)

GINEAER St N G LR v e
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RGBS (FEAERF)

B2 8 THmeEmflAcl ) 285 ELTE]

Arraisray

R (CER)

T FIMBEDRME B E NSHEMET A=/ SOEEHF DI
LRI EIC B B Ml D dr DR D 75
VI al—a YTERBEERTTHEBO® 5 E L ikiE

AF VT v XRIVOBEEE A M A FFA A MY —D, FEHEBEIKST 55
5E

VT TAMREDRESE - R Y Ial—Y gy

EDZHEBMHOEE

AR E (R

B (R R AT
72k

S —. R (LERERT)

(
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FEABC, (AT —EE (EBERT)
MRBEE (BT

3 EREREMAZEICKLSBEELGFEE

3.1 SEEFHRFICRITFEE LENBEARRE EOHFEHE
(9 MR ABRHI)

W —~ @ P L7 HS LI iG ik OB s
H[FIWIFEH . Espinosa-Jeffrey {1 (UCLA, USA)
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ABFECHIFE - R L TS BURBEE T )LV Y AT WERTFOH 7 7V EZMNICHEAT ST &Iick D it 2{aE L
feo

Espinosa-Jeffrey A, Hitoshi S, Zhao P, Awosika O, Agbo C, Olaniyan E, Garcia J, Valera R, Thomassian A, Chang-Wei
R, Yamaguchi M, de Vellis J, Ikenaka K (2010) Functional central nervous system myelin repair in an adult mouse

model of demyelination caused by proteolipid protein overexpression. J Neurosci Res 88:1682-1694.

e T —= @ BRI O SRk g

HERFFEE © Kim WR K (Korea University, Korea)

AFRECRAZE - A LT3 olig2-CreER /v 7 A <7 A2 W, IR E R FREIZ IS & 2 EAMINE S )V 572 5K
L, RERMRAII DO RFEZ M UTze ZONARZ LI TOMSICHEE LTz,

Sun W, Kim WR, Chun S.K, Kim TW, Kim H, Ono K, Takebayashi H, Ikenaka K, Oppenheim R. Evidence for the
spontaneous production but massive programmed cell death of new neurons in the subcallaosal zone of the postnatal

mouse brain. Eur J Neurosci (in press).

WiZeT—= @ R LIC B D 5 B n T+ OHRR

HEIWZEE © Ma J @1 (Dalian Medical University, China)

BRI CIXBER OB ENHBE I N TV S, ABIZETIE. EHUTCHFE. #4 LIZI8MBME TV~ A% 7z cDNA <
A 707 LA S, BN EELCORMRZFIC I 7ual ) 7 TRENFESNZNT | Y AXF U F ZFE LT

Ma J, Tanaka KF, Shimizu T, Bernard CCA, Kakita A, Takahashi H, Pfeiffer SE, Tkenaka K. Microglial cystatin F

expression is a sensitive indicator for ongoing demyelination with concurrent remyelination. J Neurosci Res (in press).

(BERE BT )
WIFET == 1 N A DT T —F v VD3 A T = X LOfFH

LA 2575 : Ravshan Sabirov ## (Republic of Uzbekistan Academy of Sciences, Uzbekistan). Frederick Andrew
James i+ (Bristol University, UK) AWgti&, HRREMTERME & 0 ARF X & 2 ENT K & O THRIRS & N7z E il
FEDE & T 2007 FICHEAMEIE (FE77) & LTRSS E NIz Sabirov 1 & 2007 FIC/HHEABIZEEEE (F&85) £ LT
AW L7 James [+ EfAE L OHFEWRIC K2R TH S, PKA BIENET =4 > F v 3) CFTR &, EEOHRES T 0IK
CEFHBILTED ., BIMEWERAIT 2 A0 F oY —THEI L ZINETHEMILTE, 4E. Td CFTR A\
BIVEY MLEHMEE LTI S A2 —RICHBT 2 25N LT,

James AF, Sabirov RZ, Okada Y (2010) Clustering of protein kinase A-dependent CFTR chloride channels in the

sarcolemma of guinea-pig ventricular myocytes. Biochem Biophys Res Commun 391:841-845.

(e REfRATIIFLER )

W57 —< : GABA A ZAAROIREHEAMTIC BT 5 RfE

H[FWIEE © Peter Somogyi 1 (Oxford University, UK)

HEEEMT L ) HEEREIC Ko T HEBHAMIIIC I 5 GABAA 21K 7 2= | alphal, alpha2, beta3 D/ 7% E &
MNCHAS M Uiz, 9XTD GABAFEIES T Riccnd 3MOY 712y FAHIFELTED .. VT TANOZEEHE
> F T ADK 100 7D—TH >tz 10 FEiiih 5 Peter Somogyi 1A% 4-5 [ H L, 2009 Ficid 3 # HAEMINCHE L.
GABAA BRI DV TOHFAMAZRLE LTE LD, LUTICHREZIT> T,

Kasugai Y, Swinny JD, Roberts JDB, Dalezios Y, Fukazawa Y, Sieghart W, Shigemoto R, Somogyi P (2010) Quan-
titative localisation of synaptic and extrasynaptic GABAA receptor subunits on hippocampal pyramidal cells by
freeze-fracture replica immunolabelling, Eur J Neurosci 32:1868-1888.

(OERAPRAARZEE )

T —= L BEHERY MRIIC X B 0iEEI~ v 7 7% & B O TSI & R O 3

L[EMSEE © Jorge Bosch-Bayard ffif: (Cuban Neuroscience Center, Cuba)

BEHER MRIIC K B EE~ v 7 7% & b W I HBRIR S EOFMETFEZ . KRS T — 2 RITEZ & bW THAZ L, AT O
(o= a5 Y

Bosch-Bayard J, Riera-Diaz J, Biscay-Lirio R, Wong KF, Galka A, Yamashita O, Sadato N, Kawashima R, Aubert-
Vazquez E, Rodriguez-Rojas R, Valdes-Sosa P, Miwakeichi F, Ozaki T (2010) Spatio-temporal correlations from fmri
time series based on the NN-ARx model. J Integr Neurosci 9:381-406.

(RRAM T FE R 2T AR )
W7 —~ @ ¥ 7 — R OB & 7 2wk a1 B OO i
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HFEHIZEE ¢ William Hall Z3% (Duke University, USA)

FROEBHFIETH S HTREEO GABA fEEHIH = 2 —a v ohid FREOHEERE THZRBIRFET 200855, B
2007 £EIC PNAS GEICHR Ui Ty T ORERMIRERD Y 7 — FHEBICHBEEEMNERE NS [y 7 — Rl OFE
THaHTERBELEN, S0, LEAEBEOH) = 2 —0 Y Oz iz B4 % L HlEO GABA fFElE= 2 —m oW
ZOWRMFIC K > THE L, SSHIKEBICH> THIKICERRT 2= 2—n 2 icB 0T 2 ¥ FH T REOHIIE S F 7 AEHR M
FHENB L EWHLMICL, BIEEOEFZMREINT A TE T,

Phongphanphanee P, Mizuno F, Lee PH, Yanagawa Y, Isa T, Hall WC. A circuit model for saccadic suppression in

the superior colliculus. J Neurosci (in press).

W7 —=< . LadiEOMfME= 2 —a > DR

F[FIFFZEE - Thongchai Sooksawate i1 (Chulalongkorn University, Thailand), Mary Behan Z# (Wisconsin University,
USA)

GABA {F#jtf= 2 —n VH GFP #t%%#9 % GAD67T-GFP /v 7 A VU AZHWT, LEDRT A ZAEARZ VT HRH
JE DRk % 7% GABA fEEIPE= 2 — 1 2H 5 whole cell aligz21T0 . MIIASRE L ERGEEICN T 565 T GABA (F#ifE= 2 —
Oy OREZHNTz, 9% & GABA fF#ItE= o —a icid. (1) ENRER (R, R, (2) ERREET. (3) B
e (b FeRscsdmipe, SR IHIAE) IS ST & s WITNBRBIEBIEZE L T3 B 5N 5,

Sooksawate T, Isa K, Behan M, Yanagawa Y, Isa T. Electrophysiological and morphological properties of GABAergic

neurons in the intermediate gray layer of mouse superior colliculus. Eur J Neurosci (in press).

T —~ © BEES) THW % FOEEPRERE O S IR IC B 2173 5E

L[EMHSEE ¢ Sergei Perfiliev ffit: (University of Gothenburg, Sweden)

Perfiliev S, Isa T, Johnels B, Steg G, Wessberg J (2010) Reflexive limb selection and control of reach direction to
moving targets in cats, monkeys and humans. J Neurophysiol 104: 2423-2432.

33, Pib, € PO TIUTBW T BIRATOEHHRD ST S YA Z RS 57 DI ESL B DOTF2 5 O BHR TR TR
IR AN ZALIE X > THIENTWA T L ZIHS M Lz,

3.2 ZTOMDOEEFEERMZEICEK S EGFHENX (in press 23 )

(P HERESR TIIZEERMT)

Nakajo K, Ulbrich M, Kubo Y, sacoff E (2010) Stoichiometry of the KCNQ1-KCNE]1 ion channel complex. Proc Natl
Acad Sci USA 107: 18862-18867.

H[FHFEE - Ehud Isacoff 2% (University of California Berkeley, USA)

KCNQ1 F v )V OiEH . @l 72z F KCNE1 OFSAEIC KD, BEEGKREENIZZ 2, ZONTOXEORKELT
. TNETREL TV 5Tz, ARFEFETIE, 722y MCEEZ VNI EZ MU TRES Y, B—0 1A A=YV
JT. HEOMBAT Yy T2 A B LIk, BB EIE L., ZORE, ThETEHLNTEZ 42 1KMAT 44 M
MCAFET 5T L. 61T, R, REEEOHICKF L TELT 52 LM HEMTE ST,

(57 PR BRAFEZEERPT)

Tanaka KF, Ahmari SE, Leonardo ED, Richardson-Jones JW, Budreck EC, Scheiffele P, Sugio S, Inamura N, Ikenaka
K, Hen R (2010) FAST (Flexible Accelerated STOP TetO-knockin): a versatile and efficient new gene modulating
system. Biol Psychiatry 67:770-773.

BHHBIETOREERH S, H5BETIREET VI ZIEKT 2 /2IC, BIETWES Y 8175y —IVeE0 135, IUR
ZHBNWT/ v 77D FRBBIFRIE L O S TR FRETEDHETL LTS LIV A . ZNEERICITS DIREH TIEERN. K
XTI, XYRMERIED DS L RIOH DD, 2 DDRIEEI T AT A VR L, Zh5ZHWT 5 DO 5 HEIAT#
TEZFTREIC T BT LWL ZIRE L,

(HEARIBERA S ERE)

Fukata Y, Lovero KL, Iwanaga T, Watanabe A, Yokoi N, Tabuchi K, Shigemoto R, Nicoll RA, Fukata M (2010)
Disruption of LGI1-linked synaptic complex causes abnormal synaptic transmission and epilepsy. Proc Natl Acad Sci
USA 107:3799-3804.

HFEIWIZEE @ Roger A Nicoll ##% (University of California, San Francisco, USA)

PRI R D WEAE LGIL O/ v 777 b U X (KO XY R) ZIERK L. £TD KO XU AMNBEFENETANAZT| &
g eEAM U, £z, LGI1 OFERZA A E LT ADAM22 XU ADAM23 Z[HE L7z, LGI1 KO X7 ATl
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ADAM22 X T ADAM23 D F T AW BBRTEL Tz, 5K, LGIL O/ v 779 b U ZAOWHHAKIC BT
AMPA B5)V &2 3 VAR N UTe o 7T A GEDMR R L TW0W B T e 25T L,

(F¥RE o BEITLER )

Subramanyam M, Takahashi N, Hasegawa Y, Mohri T, Okada Y (2010) Inhibitionof a protein kinase Akt1 by apoptosis
signal-regulating kinase-1 (ASK1) is involved in apoptotic inhibition of regulatory volume increase. J Biol Chem
285:6109-6117. H:[FIM3E# © Subramanyam Veere-Venkata Muthangi t§1: (Bangalore University, India)

AWFFEE. 2007 FICHEAERRE (A7) & LTHEAWV Lz Muthangi 1§+ & OHERIC K 2R TH 5, M/ N
DRFEHEIE Regulatory Volume Increase (RVI) &FEENZ M, AVD KHIIZ T O RVI BEMREEINTWS T & ZLIHIR L
oo GHEL ZDYTFIVAHZALZRNCET A, & b LRI RVI FHCIREAFF— Aktl OIFPEEDRAIRTHS
L. FLTAZYBRARY V&S T R b —Y AFFEIRHCIE ROS B E ZHUCHES MAPKK F 57—+ ASK1 OIFMHEA R
5. O ASKL Ic K% Aktl iHMEL OIS RVI RFHORK & 755 T L 25 M Lz,

(RS 75 URZE )

Oda SI, Lee KJ, Arii T, Imoto K, Hyun BH, Park IS, Kim H, Rhyu 1J (2010) Differential regulation of Purkinje cell
dendritic spines in rolling mouse Nagoya (tg/tg), P/Q type calcium channel (o 1(A)/Ca(v)2.1) mutant. Anat Cell
Biol 43:211-217.

SR IS O T, NV F V THITROBRIRISEED X831 VEE R ERBIWCHT LTz £ 25, Cav2.l F ¥ 3 )VER
< AD rolling ¥ X Nagoya Tld. BRRZEREOARG TIEEEIZHA LTV 50, BRRZGEOREH I LAEML T\ T
WBHTENHEN TS T,

Grossman AW, Aldridge GM, Lee KJ, Zeman MK, Jun CS, Azam HS, Arii T, Imoto K, Greenough WT, Rhyu 1J
(2010) Developmental characteristics of dendritic spines in the dentate gyrus of Fmrl knockout mice. Brain Res
1355:221-227.

Fragile X syndrome Bi#En 7+ TH S Fmrl O/ v 770 MU AT, #EEENAIIEOBLIRZS /81 > 7 K m 178 1 PEM
B2 FHCTERMICHNT Uce ZTORER. /w770 TR TIERANA Y OEENEIML THEOY . RKAEIERED RS A U H
ZNTEDHLMTIE ST,

(R B ETSLERM)

Noguchi Y, Shimojo S, Kakigi R, Hoshiyama M. An integration of color and motion information in visual scene
analyses. Psychological Science (in press)

H[FHFEE © Shinsuke Shimojo ##% (California Institute of Technology, USA)

b B MR HENICEERT 51013, ZTOWARDE DB - HERA EMAL OREENRAE T 508N D5, T ORMMREDOWL
HIZHBEWT, 1CRITNSOYHRICTERZMT 2 T EARETH D L VI FDNFERTH > e AWIETIEZ DK S HIFREMKFN
ANZALEFINS, FEZELENVE S DDA AN ALNH BT L ZHLMNMC LTz,

(I RERRATRFSEERIT)

Chan CS, Glajch KE, Gertler TS, Guzman JN, Mercer JN, Lewis AS, Goldberg AB, Tkatch T, Shigemoto R, Fleming
SM, Chetkovich DM, Osten P, Kita H, Surmeier DJ. HCN channelopathy in external globus pallidus neurons in models
of Parkinson’s disease, Nat Neurosci (in press).

HLFEfFZE# - Savio Chan 1 (Northwestern University, USA). James Surmeier #3% (Northwestern University, USA)
B THEREINEITALBITZ/—F VY URET NV ZHNT., JREDKEIKN &# Z 5Nz Globus pallidus 1< 351) % #iHitil
HID HON F v J)VEE Z it Uiz, ZOREH. HON F v JIOVOREBOZ(EMN R I NIz, TOHS—F Y VR DHRE
DIFERTIFAL., FRTHBEDHLEMNTIE ST,

Atherton JF, Kitano K, Baufreton J, Fan K, Wokosin D, Tkatch T, Shigemoto R, Surmeier DJ, Bevan MD (2010)
Selective participation of somatodendritic HCN channels in inhibitory but not excitatory synaptic integration in neu-
rons of the subthalamic nucleus, J Neurosci 30:16025-16040. L[R5 : Mark Bevan Z# (Northwestern University,
USA) #HUKTRICHIF S HCN F v 32 )VOEHREZ it LTz, ZOf5HE. HCN F v Uik GABA fEBiMES F 7RI KB A%
HIEL T, FARZ—=V 2T TWB T ENHLEMNC RS Tz,

(LB B )

Chiao JY, Hariri AR, Harada T, Mano Y, Sadato N, Parrish TB, lidaka T (2010) Theory and methods in cultural
neuroscience. Soc Cogn Affect Neurosci 5:356-361.

HFFF# © Joan Chiao &1 (Northwestern University, USA)
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KE Northwestern K, #bERE, EFPIOHRBIZ T, MR TED T2 EBIRIGOIL « NFEDIZEZ b &
12, IMRI EAR T2 IV TIT S 7o OB & L2 LU N ORI K Lo,

(FRE ST (LI ER )

Kinkhabwara A, Riley M, Koyama M, Monen J, Satou C, Kimura Y, Higashijima S, Fetcho JR. A structural and
functional ground plan for neurons in the hindbrain of zebrafish. Proc Natl Acad Sci USA (in press).

Koyama M, Kinkhabwala A, Satou C, Higashijima S, Fetcho JR. Mapping a sensory-motor network onto a structural
and functional ground plan in the hindbrain. Proc Natl Acad Sci USA (in press).

L35 - Joseph R. Fetcho #4% (Connell University, USA)

W37 —=< 1 BTT T 1 v ¥ 2 ENO MRS ORIT (L5 2 D)

BT5T 4w ¥ 2 OBMREEEE OFEA RN, FIRERIES O A4 BB 2 (ASRINICTI Tz, Z ORER. BN ER I EMTH 5
M. FAEBRIC RN Y VT IVRERGEIRD D D . FORMEREIRZ & LICHRERMEBN TV T 2RV LT, £,
HABEBNCBE 59 2 R RIKIC DOV T, [J4 OMFHIIONIEZ < v €2 J UIAER, G 5 TR S N MBI IEREIC
BliEENTVB T &z RV LT,

(7 / JEHEABEIFZE )

Murata K, Liu X, Danev R, Jakana J, Schmid M F, King J, Nagayama K, Chiu W (2010) Zernike Phase Contrast Cryo-
Electron Microscopy and Tomography for Structure Determination at Nanometer and Subnanometer Resolutions.
Structure 18: 903-912.

HEMFFEE - Wah Chiu B (Baylor Medical University, USA)

KEE 2 —=ZA b YDA T —ERARY: Wah Chiu % & OHFEWIZET, NI 7V 7T 7 =Y D—fiA 7m0 15 12DV TH
FRZZBE TRAMERIC K 2 YRRBEMRT 21T o T2o 2 JUTIRIC K B 1 R FIRNTTER G MV 57 o« —IC K BT RREE FAERIC B
Tl BB LR Uz, 2 ORRAEZEEE R — 2 RAER IR B R FEDNERED 3 70D 1 TRWI &M D DK
EOFRAEE DN T EHVh o Tz,

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

HFHFEE - Wah Chiu 4% (Baylor Medical University, USA)

KEE 2—RA F DAL S —ERKY: Wah Chiu 8% & OHFEBIZ T, & b D@ 1 IV 23 DIEFEIRNILRAD ¢ JVAD
SEARREGIRAT 2 WA ZE B MBI AV TiTo 720 2D 4 )VADY / I DNA A D IEhod T ¢ )L A e /N E <
ZOMELTELENTEN S Tee FDRHZEZFET— DY 2 VAOWNRIZEZDDINMIZZDNE D 5T 10 FRKamF i T
Wiz, SRIOMHZEBRBEED C OfRFIC G Z DT, 12 BAKT — FBAMICH 2 T 2R Ui, ZTONAMLEE J. Virology
EEDERM 2 i > 7z,
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FREM (RREBIAL « KIE N—S— R R )

FIATGEZ (RAYVEI 2 Y AZ—K2EL D IRE)
BFHHME (B - A—ZX MU TEA VAT Iy 7 KFTHE)
AFIEE CKER Y 77 25— K¥EX D IRE)

FMFH CEE Yale K2 & O —Kelit )

BT (FHEBIE - SKE Y 3 ¥ AR 7 2 ZARECTHY)
Wi&d CREENZIRHZLATIC )

VaR=5 CKET > 2 b UHNIRF X D T EDTIIEA L U TIRE)
KRB (FRIER « SKE N—N— FRZ K D IR E LILALRFAN)
EHERE (I RE T A — 2 AR E)

FRIEE (RRWEK « HET > R U RAICHY)

g (A ZE Y P RZCHEY)
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T

4  [TEBRBZEATEEE O ARF X2 VEILKE EDBITHIT BFEMRICEE
I AHHE (2005 F 11 BfFHE) | ORERESE
2010.8.24 ‘EFRPERFZEFTATR WHIZ3H

1. JLRIFFEOHEE - feiE

MRS D ILFIRFZE L. KD K S ICZIGIC DTz 2T, T ARNF AR VDL DWIZEE (R.Z. Sabirov, A.H. Toychiev, V.I.
Ternovsky, M. Zamaraeva, R.S. Kurbannazarova, S.V. Bessonova, Y.V. Levitskaya, P.G. Merzlyak, K. Toychiev) &
Z L OBk < AL OMIC K > TiTbh iz,
O F 7 =4 U F v 1)V DT

ZLOMPTHREL, HEEIY—AVALWS KB —F ¥ 3V AV E IRV AZRET T AV F ¥ 2NV THIZIFTT
ZAVF X XINVDRTREII PO RUTDRY U THS VDAC OFEREA YV R—LEKFELENT RN, ZOEHH
MOTHBHT PO LTz Gisl#3), BRI, Tweety REQTMNZDD TIMATH S EWVIFNEZ SN, Thn

HEIELLBEWVWT EZR LTz GRXH10. 13)s Fiz. AF v 3 VOTEELIcFa s VY VLSS 2 2 e ZIHE NI LT
GirsC#11) o
@XFT=AVF v XK B ATP filth

REVTZAVF Y RIVDRT YA L& ATP OiFEEMNAHETH 2 T & ZRHT/R L7z (Sabirov & Okada 2004 Biophys J;
FH#2) W, FHE. AF v JIUDHITERRE A N L ATICB O COAMINE GRiX#8) 7 AhaY A b GiX#6. 7)
A SN E NS ATP Oiliisz 5% % Z & ZfEH Uz,
@7 =& VF v XU KB T IVE I VBRI

JEIMIREPHIRZARREICIE T A b a1 S ATP ORRST IV E I VEBEHRINENE D, ZOBEKEE<IF 7 =4V F ¥
FIVEHRIB —F v )V AV B D 2 2 R e n S BRBSZMAMAEERIE Y =4 2 F ¥ 2V VSOR D 2 DI &> THABNE T L
EFHOMC Ul GRiXl#d) o Tz, RIEAT A T—RXTHEZTIIVF VR TET A b oA b5 70V A I VEENRHE
N, D=2 —n I Ca ¥ T HIURIET 2 T EAHIBN TV SH, ZOMHGERKIE VSORICE->THABNE T L ZHS
M UTe GRsZ#12).
@7 R b— ZIEEKIC I B HIFEN ATP ERO%E

TR =Y ARFOMIIN ATP IBEZLEY 7V R A LSHET 2 5EZFFEL. S AV FU T, TALE T 22—

ﬁ\ﬁﬁmv%/Mﬁ®mﬁh®/$b AFEBIC K> TEAMEA ATP 2K 1 S VBN SBIVBIVIC LRSS T

&, ZOLERIETEE UTHRERICORIRIC KD, TOLERZHIET % & H R S—E7EMHE® DNA X4 —E A% & &1k
TN, TRV AFTKIGIC ATP W ARAIRTH S T &SN LT GiX#1l. 5o
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@A — Y FEIC KB A A U F v XIVBTERE

EBIVE T R AWy F 7 5V TH—F ¥ 2VilBiE R AR DR A — RSy FIEC X - T, D E
AR LIC 3801 2 A A 2V F v ZIVORERRN, INUH O 25 22 2739 PKA RIEET =4 > F v 2 )V CFTR D=
T EE LIcB T I AZ—ZEKT BT L Gi#14), IFV 724V F v 1)Lk T ERORICRET 328 GiX
#8) FHSMT LTz,
@7 =AU F ¥ RIVIC KBTIV R FF

M7 =A>THB7)VEFA > (GSH) &, HIfEANTEICKINC X2 PIBLERZ R 729 L3, Mfashicith T i
M7 FNEe LTHEI< T EETIAREITHASNICIEZ>TE, LM LZDRHEIEAHATH - 7o MR > 7 SERIT A
BHIC GSH Zith 9% 2 &, ZOMHIE VSOR 7w A—THIEEh 3 &, K VSOR &Eifild GSH IcH L TR A~
IR 2 FEIEOR 1/4 OF@EERT T E2PALM Ul GRsL#9 » P8RAL ; SsCHERT).
@Y > 7 SERO ISR X 1 = X L

JapR v > oSBRIZ D2 < ORI & FRRIC, 1RBEMIFIRZIC Regulatory Volume Decrease (RVD) & MHEN 2 LA
fiifeZR"d, TNETTD RVD I, K-Cl Hfiinifhic X2 KCLIRHIC K o THEHENZEDEEZOSNTER, TOFEEZR
iz, K-Cl HifinEkD 7 1y 1—T5H % DIOA 1KY 2EZMETH > 7M. DIOA & VSOR £ 71y 7 L, Afififlad RVD
i VSOR 7y A—ic Ko T ENAE T &h 5. RVD #EKD 72D DMEHEA A VO3 7z ZikiE. K-Cl Hifikik T
137 VSORIC &> TEZH5NB T EZALMIC U (PDER44, 9. 18, 19 fsCHEfmT) . BIfE, T ¥ 7 KEVIRED S
- B U 7= 28OS L EME O R 2R EMRGIT TH D, IF T A F v )L & VSOR O FRIE

BAIEE TARHATH ZM 7 A4 VF ¥ 3 IVDDTFHEEDRER O ETAEE., BIEERPORAN DRE EEAHFEME S
OYVzl b ThHb, TOWEIIRD 3 DODONRICE> THEDLNTWVS, 1) IFVT7 24 UF v RIVEEESARRE 72
feasrA I 7A@, i) LhauAVABANS VELI a— RV s 2V ARBICE B F T A U F ¥ 2V R T VSOR
DAT V) ==V TN, iiD) siRNA V=28 A LYYV THEC X BIRMER T A7 U —= 2 Tiili, SHOERMHRIE NS,

2. BB - TOBIC K 2 A58

ROWIZEE OFRE - JRBIC & > THEMZEHE, >R T L, S - I —Ff. 22BN LI X 52~z
o7z,
@® R.Z. Sabirov % 2006 £15 2010 FEIib 2> TEE 3 ~ 4 7 HRE$TOMIFICE BZIZ L LTHE L. HRAPZREES &
2, ZHREIOY I F =270, AAREEPESKZ (2006 BiFE. 2007 KPR, 2010 ERER) ., B4R A2 (2006 SEHF) . 77U
VHIZES (2008 AERIG) . EBAERES RS (2009 FE5iH) . PAT-CVR AEFRIER S >~ (2009 fERMIG) 1220 - 3£ Lz,
@ R.S. Kurbannazarova &+ 2007 A5 2010 FICHF THE 3 ~ 4 7 AT OMIEICHEANIZEE & UTHEL, HFH
Wizee4E 5 i, ERAEPYAS (2009 E5iHF) . PAT-CVR ABFIERE S >R (2009 ERIE) 12&hn - &L,
® P.G. Merzlyak 1 2007 £ 5 2010 FIZH I TEE 3 ~ 4 7 AT DRI EAMRE & UTHEL., LA ZE
85 &I, FERAEES (2009 4E5UER) . PAT-CVR AHEFERE Y VR (2009 FRIE) . HAEEYSKS (2010 4ERER)
BN - FEK LTz,
@FHEZBEFTE 2008 07 ARNF AR VERIRE (ZY a7 b)) 2 1R U, 28 L SBOERSHROT A8 17
W, EYPERBTOL I F v —Iic B, U ARNFZ R URET BT 2 =48 - A YYERERISRT TR S N ANF X 2 v
EHPESRE TREMEEITS LHIC, FIAT Cisatinz - 72,

3. R¥EBEOHFENIZES I & FaWER A

T ANF R & VENLREDORERE T TN K TOHFAFSICSILUTz#HE. N. Melanova, S. Rustamova, 1. Dyachuk, Y.
Shlyonsky. N. Tsiferova @ 5 %, ZH2AETHEVIRICSMLEHEIE, E. Kurganov 1 £ TH 5, HEWIIERZHRKFZD
KA THRMZHIC SN LD, L4, BE#ff#—. H-T. Liu. AK. Dutta, A.H. Toychiev. D HBHD 6 4 TH
%o URNF AL VEN KPARFZITHRAMFR BRI A UCEIREH Y TANIIE (2007 45 10 A) L7zDid AH.
Toychiev 1 %4 Th %, A4 6 HICHIKEZFAM L, KEEAZD DO FIHIELZZ T 2EE. K. Erkin 1 % Th 5,

4. il CERIDHR

Sabirov BIZIC X B EHA TOZHME DX I F—0, MEFRICK S XY 27 ¥ MBI S —misid fill st
TR H = X I, HISEREE X 71 Z X LR T =4 ¥ F % 2 JVEHPACIE T 3 I DA & B E 5 4. WG DR 5T RERE
A RIS O RE BRI G A T AR IEZBORERE « L EDNBIL, v F IS0 THE A= v F
%, Ml ATP REERNEZ X —E4 EOEHEMZEE Ui, Ry D7 HYMHOEEZ (8000 fElc k& .5) YR,
Sl - B L 7228 (SN E T 2500 FELLE) OAEYNIEHLEME DO BRSNS Y AXF AR S RHEN, Thuciio<H#
Az fim Licidn b TH %,

5. SBODANEZR & Z O HH OB TN
AL T ARF AR VENLRFA L OMTIE, TNETLEEROMZERT - IRiB7Z & O H A LR Z M - RS ET
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WEZWV, FHS, KEED 27 =4V F v XD TREDOTTOY 7 b0, Ry V7 M REMIGECZ BN 5 D
T oA YT v R)VRERIT Oy H—ORRT OV 2 U MIRE S TN D TH O . F O/ - REDEEEIE SR BE
NTW5, [FRZAEEEZREREBRZHRICZ AN, EBPHEEEM & R & OF T m DL s LT &5 > T
T&ETZW

JARF AR VENIKAERUICHZ XS, MUET 27y MihH T ANFRAZ VRET 17 2 —0 35 OWSEHT HHE
REND 3 DDA T L 7 X LigE 8 - 15 18RZ . HIeh ERTIR & SRR & ORIOBGRO K S1c, FEEL
TWb, TOHD 1 DTH Institute of Physiology and Biophysics (IPB) & ABERHIAM AN & AR E 2 5 R i
FEU. LIRS « ST EICHRINICHE LD TN EEZ TWVD, IPB BEEORERHEZE>TED., ZThHDRYF
BT ANBIT> THRETZ,
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Plant Substances. Bioorganic Chemistry, Chemistry of Polymers % £ @ Institutes & 58U HHE « {7 BGREFEA TV S,
Z ORI AN TH O, ENLRZENT AT I —WINCE OIISEE AMZED . 7h T I —WRFOBNIZEA > T 5%
fEHL. 7AT7I—HEEDPENIRKET ELDEAEREHE L LT HEET> TV, TOXIICENIREET T I—H
FH A N—F B I S B, HARARFEREO LR O A5 5 3 0. FAEW. HEla, KXEOWThED
MR CERRMZBE LTS, YARFAZYOEAEIZ, VEL N /BT OBERROZELD D, P - BAITKE
<, BHEETHREEALTH O, TNHDENTEAMZERED 5 BENZIT AN TOL T e HRIN, ZD/DICERE

bz D 5 AEMDILE « EHDHRD DBETH S,
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1. UANFRAZ VENIRYE LT ANF AR RET 737 X — OGO

6. SZHRY A b 2005 AELLREO I ERFFE R

Full papers:

1. Zamaraeva MV, Sabirov RZ, Maeno E, Ando-Akatsuka Y, Bessonova SV, Okada Y. (2005) Cells die with increased
cytosolic ATP during apoptosis: A bioluminescence study with intracellular luciferase. Cell Death & Differentiation 12:

1390-1397.

2. Sabirov RZ, Okada Y (2005) ATP release via anion channels. Purinergic Signalling 1: 311-328.
3. Sabirov RZ, Sheiko T, Liu H, Deng D, Okada Y, Craigen WJ (2006) Genetic demonstration that the plasma mem-
brane maxi-anion channel and voltage-dependent anion channels (VDACs) are unrelated proteins. Journal of Biological

Chemistry 281: 1897-1904.

4. Liu HT, Tashmukhamedov BA, Inoue H, Okada Y, Sabirov R (2006) Roles of Two Types of Anion Channels in Glutamate
Release from Mouse Astrocytes under Ischemic or Osmotic Stress. Glia 54: 343-357.
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11.

12.

13.

14.

15.

16.

17.

. Zamaraeva MV, Sabirov RZ, Manabe K, Okada Y (2007) Ca?t-dependent glycolysis activation mediates apoptotic ATP

elevation in HeLa cells. Biochemical and Biophysical Research Communications 363: 687-693.

. Liu HT, Toychiev AH, Takahashi N, Sabirov RZ, Okada Y (2008) Maxi-anion channel as a candidate pathway for

osmosensitive ATP release from mouse astrocytes in primary culture. Cell Research 18: 558-565.

. Liu HT, Sabirov RZ, Okada Y (2008) Oxygen-glucose deprivation induces ATP release via maxi-anion channels in

astrocytes. Purinergic Signalling 4: 147-154.

. Dutta AK, Korchev YE, Shevchuk AI, Hayashi S, Okada Y, Sabirov RZ (2008) Spatial distribution of maxi-anion channel

on cardiomyocytes detected by smart-patch technique. Biophysical Journal 94: 1646-1655.

. Dyachuk IV, Bessonova SV, Okada Y, Sabirov RZ  (2008) Investigation of glutathione release from thymocytes of rats

under osmotic stress. Acta NUU 4: 35-37 (in Russian).

Okada Y, Sato K, Toychiev AH, Suzuki M, Dutta AK, Inoue H, Sabirov RZ (2009) The puzzles of volume-activated anion
channels. “Physiology and Pathology of Chloride Transporters and Channels in the Nervous System. From Molecule s
to Diseases” (eds. Alvarez-Leefmans FJ, Delpire E), Elsevier, San Diego, pp 283-306.

Toychiev AH, Sabirov RZ, Takahashi N, Ando-Akatsuka Y, Liu HT, Shintani T, Noda M, Okada Y (2009) Activation
of the maxi-anion channel by protein tyrosine dephosphorylation. American Journal of Physiology Cell Physiology 297:
C990-C1000.

Liu HT, Akita T, Shimizu T, Sabirov RZ, Okada Y (2009) Bradykinin-induced astrocyte-neuron signalling: glutamate
release is mediated by ROS-activated volume-sensitive outwardly rectifying anion channels. Journal of Physiology 587:
2197-2209.

Sabirov RZ, Okada Y (2009) The Maxi-Anion Channel: A classical channel playing novel roles through an unidentified
molecular entity. Journal of Physiological Sciences 59: 3-21.

James AF, Sabirov RZ, Okada Y (2010) Clustering of protein kinase A-dependent CFTR chloride channels in the
sarcolemma of guinea-pig ventricular myocytes. Biochemical and Biophysical Research Communications 391: 841-845.
Kurbannazarova RSh, Okada Y, Merzlyak PG, Tashmukhamedov BA, Sabirov RZ (2010) Properties of the maxi-anion
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6 HEHFREEMEIL—_VJ - BMNET7— b
T 146 f. (B 98 & Lk 48 £4)
TUr—MEEE 1404 BEF 6% (TNTR Y MRHTHEE)
1. BMBEDHR T (%)
2004 £ | 2005 4E | 2006 £ | 2007 £ | 2008 £ | 2009 £ | 2010 4
SRR 10 5 10 11 7 7 6
HERREAE (1B 1) 36 27 25 26 29 25 29
SRR () 34 32 30 33 29 27 30
KEGEDWRE (RARY) 4 8 8 8 9 7 12
DEEOWIZEE 6 9 7 7 7 11 9
ENTIISE R & ORIgEE 0 1 4 2 1 1
BT - A 7 10 15 7 11 16 8
ZDfth 3 6 4 3 6 5 4
% 2006 FELIEIZ, ShiE 2RO
2. 20—V T a—AEMTAID E L ? (EEEET)(%)
2004 £ | 2005 4E | 2006 4E | 2007 4E | 2008 4E | 2009 £ | 2010 4
AU BR—=%w b 30 35 38 30 38 29 29
MEEHEOILE 3 2 0 1 0 0 1
RN = "IN - FeA 0N 61 69 61 66 64 70 69
K2R — 17 7 7 16 16 17 10
Hismiizc L hdbs 13 13 13 13 5 9
Z Mt 0 1 2 2 1 1
3. ZEkklE 2 (EEEIERT) (%)
2004 £ | 2005 4E | 2006 £ | 2007 £ | 2008 £ | 2009 £ | 2010 4
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