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11.5.1 Towards elucidation of memory engram
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1.1

Professor lan D. Forsythe (University of Leicester, UK)

Report on the laboratory of Professor Yoshihiro Kubo, Division of Biophysics and Neurobiol-

ogy; National Institute for Physiological Sciences, Okazaki, Japan.

External Reviewer: Professor Ian D. Forsythe, Dept of Neuroscience, Psychology & Behaviour, College of

Medicine and Biological Sciences, University of Leicester, Leicestershire LE1 9HN. UK.

I visited the laboratory on the 22nd and 23rd of
September 2016, and it is with immense pleasure
that I provide this document as a record and review
of the high quality science conducted since their last
laboratory review in November 2012. This labora-
tory has a broad research interest in understanding
the gating and regulatory mechanisms of ion chan-
nels. There is a focus on voltage-gated ion channels,
particularly potassium channels, but there are im-
portant complementary and harmonizing interests
in studies of ligand-gated channel mechanisms, as
mediated through G-protein signalling and with re-
gard to ATP receptor ion channels. This includes an
interest of how voltage can influence ligand-gating
mechanisms (in the absence of a recognised voltage-
sensor). These investigations are conducted with an
impressive range of molecular techniques and include
the application of cutting edge methods, including

voltage clamp fluorometry.

The regulation of the function and stoichiometry of
Kv4.2 voltage-gated potassium channels in combi-
nation with accessory subunits (KChIP4 & DPP10)
provides some excellent insights into the mechanisms
by which accessory proteins influence channel gating.
This research was conducted by Masahiro Kitazawa
and Koichi Nakajo. In common with all the potas-
sium channel families, Kv4 channels possess four al-
pha subunits and influences action potential wave-
form in cardiac myocytes and neurons; providing re-
polarization drive which is moulded by the recent
membrane potential history. The research demon-
strated how these biophysical properties are further
adapted by the stoichiometry of the associated com-

plex, showing that inactivation was slowed, while the
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rate of recovery from inactivation accelerated. Con-
struction of recombinant tandem subunits and GFP
labelling permitted elucidation of the stoichiometry
using fluorescent bleaching, showing that it is not
fixed (4:1, 4:2, 4:3 or 4:4) and depends on the rel-
ative expression levels of both subunits. A second
focus concerned DPP10 which accelerated both the
entry into and recovery from the inactivated state
(with a preferred stoichiometry of 4:2). Interest-
ingly, the complexes of Kv4 and KChIP4 or DPP10
were mutually independent. It was envisaged that
the preferred stoichiometry arises from mutual affin-
ity of the extracellular DPP10 C-terminus, while the
KChIP4 can associate with one or more of the in-
tracellular C-termini of Kv4 alpha subunits. These
studies provide insights into the roles of these gene
families in tuning excitability in the heart and brain,

for example during diurnal rhythms.

Koichi Nakajo also went on to study the dynamics
of stoichiometry and function of KCNQ1 and the
KCNE1 potassium channel complexes. Increasing
the ratio of expression of KCNE1 demonstrated an
increased likelihood that the two subunits would as-
sociate up to a maximal ratio of 4:4 and that this
shifted the activation voltage for the whole chan-
nel complex to the right (greater depolarization is
required to open the channel) and also slowed the
activation kinetics. The identification of two pheny-
lalanine residues on the S4 and S5 transmembrane
domains of KCNQ1, to which KCNE1 binds, shows
not only the site of the interaction between the two
subunits, but provides the insight that this interac-
tion induces a steric hindrance that acts to destabi-

lize the open state of the channel complex.



The third project reviewed concerns the work of
Batu Keceli on structural rearrangements associated
with voltage-dependent gating of the ligand-gated
ATP receptor, P2X2 receptor and the transmission
of the binding signal by two of the three channel sub-
units. The use of bridging by Cd?t between two in-
troduced cysteine mutations (at D315 and 167) sup-
presses the current in a voltage-dependent manner
and showed that the interaction was between cys-
teine residues in different adjacent subunits (rather
than the same subunit). They further showed that
gating by the ligand and voltage requires ATP bind-
ing to 2 of the three subunits in each channel. These
elegant studies required integration of in vitro mu-

tagenesis with voltage clamp recording.

The theme of structure and functional analysis con-
tinues by development of voltage-clamp fluorometry
to further assaying the effects of voltage and ATP
gating on the P2X2 receptor by Rizki Tsari Andri-
ani. The direct incorporation of non-naturally occur-
ing fluorescent amino acids into the protein structure
is expected to provide dramatic evidence of voltage-
evoked changes and correlation with conventional
electrophysiology. The results also show structural
re-arrangement close to the probe residues and this

work holds considerable promise for the future.

Michihiro Tateyama continues the major laboratory
theme in studies of interactions between receptors
and G-proteins and G-protein signalling, using intra-
subunit FRET during ligand binding to the receptor
in terms of muscarinic (type 1) P2Y1 and Adenosine
A1 receptor signalling. The structural emphasis in-
cludes examination of the voltage-dependence of ac-
tivation of G-protein coupled receptors, Gi/Go cou-
pling in GIRK channels, and modulation of KCNK13
(THIK1) channel activity by GSvy and diacylglyc-

erol.

Allied to these studies was a detailed investigation
of the orphan metabotropic receptor Prrt3 (proline-

rich transmembrane protein 3) by Izumi Yamamoto
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and Tomomi Yamamoto. It aimed at elucidating the
physiological role of this G-protein coupled recep-
tor by generation of a knockout mouse and subse-
quent behavioural tests which implicated a role in
long term retention of spatial and fear memory. The
studies suggested a presynaptic or extrasynaptic lo-
cation and evidence of post-translational modifica-

tion consistent with protease cleavage.

I-Shan Chen and Tomomi Yamamoto presented
studies of the Prrt3 signalling pathway which demon-
strated activation of GIRK currents via Gi/o G-
protein signalling and not Gq signalling. Given the
reported connection with proteolysis of this molecule
it was interesting to see that Prrt3 was not acti-
vated by N-terminal cleavage (extracellular). An im-
pressive 1081 ligand library screen suggested links
with muscarinic agonists, but not ACh, via Prrt3,
and confirmatory work is in progress. An interest-
ing observation was made during this study - that
ivermectin (roundworm infection therapeutic agent)
directly actives GIRK channels. This mechanism
was distinct from the physiological activation by G-
protein but augmented cholinergic-induced GIRK,
and studies of GIRK2 and GIRK4 chimeras are pro-
gressing to determine the possible ivermectin binding

site on the GIRK protein.

The so-called two-pore sodium channels (TPCs)
have a dimeric structure with each contributing two
pore motifs and two voltage-sensing domains to the
tetrameric structure. Takushi Shimomura reported
that TPCs are thought to be associated with lysoso-
mal homeostasis and fusion and NAADP signalling
in intracellular calcium release for metabolic sensing
and are potential therapeutic targets in Ebola dis-
ease. The studies have focussed on their asymmet-
rical voltage sensitive domains and insights into the
pore selectivity for Nat ions. These studies have
used conventional mutagenesis and voltage-clamp
fluorometry to demonstrate the dominance of the
second voltage-sensing domain in overall gating. In-
triguingly, the induction requires a strong depolar-

ization which primes the gating process, the mecha-



nisms of which are under investigation.

Shinichiro Kume presented a detailed study of hu-
man Ether-a-go-go related gene potassium channel
(hERG). This channel is of fundamental importance
in shaping the cardiac action potential. These types
of channels show a counter-intuitive gating mecha-
nism in which inactivation proceeds faster than chan-
nel opening, they are regulated by intracellular cyclic
nucleotides and their pore structure is such that it
is blocked by many agents which would otherwise
have therapeutic potential (thus undermining the
medical use of such drugs). This study focused on
interactions between the C-linker domain and the
nucleotide binding domain which influence deactiva-
tion kinetics and within which the Phenylalanine-860
acts as an endogenous ligand. Substitution with less
bulky amino acids accelerated the deactivation ki-
netics. Other substitutes showed that electrostatic
interactions between Asp727 and Arg696 also con-
tribute to slowing deactivation and since these are
not conserved, this mechanism is postulated to be

unique to this family.

(FIER)

AEREEATZE 2 : Tan D. Forsythe #0%
Dept of Neuroscience, Psychology & Behaviour

I was impressed by the scientific clarity of the English
presentations from all the staff members. Indeed,
the quality of the data and the breadth and sophis-
tication of the investigations presented attested to a
harmonious and stimulating environment where the
laboratory members worked well together, this bodes
well for their continued momentum as their projects
advance over the next five years. The overall impres-
sion was of a laboratory where each member of staff
took responsibility for their research project(s) and
was encouraged and enabled to conduct their work
to the highest levels of technical and scientific excel-
lence. In my evaluation this is an world-class lab-
oratory: it is conducting excellent international re-
search and upholding the highest standards of scien-
tific investigation into mechanisms of ion channel ki-
netics. It clearly deserves continued support both for
its cutting-edge science and for the excellent training

provided to the next generation of scientists.

Professor Tan D Forsythe. (17th October 2016).

College of Medicine and Biological Sciences, University of Leicester,

Leicestershire LE19HN. UK.
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Group of Dr. Nabekura (2011-2016)

Dr. Nabekura has been leading an extremely ac-
tive and productive group in National Institute for
Physiological Science (NIPS) since 2003. His group
established their reputation in outstanding work on
the mechanisms underlying developmental plastic-
ity with a particular focus on the switching of in-
hibitory neurotransmitters during development, de-
velopmental plasticity of intracellular C1~ regulation
and developmental plasticity of GABA receptor ex-
pression. In addition to these seminal work, Dr.
Nabekura’s group recently shifted their focus to the
roles of glia-neuron interactions in circuit rewiring
and the mechanisms underlying circuit rewiring in
somatosensory cortex by peripheral neuropathetic
chronic pain using cutting-edge 2-photon microscopy
techniques. The group continues to be productive,
publishing 34 peer-reviewed original papers mostly
in high profile journals. In addition to these im-
portant studies, Dr. Nabekura’s group extensively
collaborates with outside groups, producing many
important results. This is consistent with the mis-
sion of NIPS and provides great resources to many

research institutes worldwide.

Research Highlights

A. Regulation of circuit rewiring and plastic-

ity through microglia-neuron interactions

Dr.

to study the function of neuron-microglia interac-

Nabekura is one of the pioneers who started

tion in neuronal circuit development and rewiring.
Microglia has been traditionally thought to play ex-
clusive roles in brain infection and disease by phogo-
cytosing debris and secreting factors to modify dis-
ease progression. However, recent studies, includ-
ing ones from Dr. Nabekura’s group, have sug-

gested that they are also critical in the homoeosta-
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Dr. Ryohei Yasuda (Max Planck Florida Institute for Neuroscience, USA)

sis of the brain by regulating cell death, synapse
elimination, neurogenesis, and neuronal surveillance,
thus influencing development and plasticity of neu-
ronal circuit. In particular, the Nabekura group
found that microglia-neuron interactions prevent ex-
cess depolarization of neurons and reduces excito-
toxicity using two-photon imaging in combination
with patch clamping in cortical brain slices pre-
pared from Iba-1 eGFP mice, in which microglia
are specifically labeled with eGFP. In these exper-
iments, they examined the axonal swelling induced
by repetitive action potentials, which is followed by a
large, sustained (minutes) depolarization of the so-
matic voltage. They observed that microglial pro-
cesses migrated to and wrapped these swollen ax-
ons. This is associated with repolarization of the
membrane potential. Furthermore, when the mi-
croglial migration is pharmacologically inhibited, the
activity-induced depolarization continued, leading to
cell death. These experiments demonstrate that the
microglia-axon interaction is important for prevent-
ing exocytotoxicity induced by somatic depolariza-

tion (Kato et al., 2016).

In addition, the group further extended the tech-
nique to in vivo multiphoton imaging of layer 2/3
pyramidal neurons in the developing somatosensory
cortex, and demonstrated that microglial contact
with dendrites directly induces filopodia formation
in the developing cortex (P8-P10). Interestingly,
they found that, when microglia process contacts
to a dendrite of a pyramidal neuron, local Ca?*
elevation occurs, and actin is accumulated at the
contact site, which is followed by filopodia forma-
tion. Furthermore, genetic ablation of microglia
decreases subsequent spine density, functional ex-
citatory synapses and reduces the relative connec-

tivity from layer 4 neurons. These data suggests



that microglia-dendrite interactions promote synap-
togenesis during early development of the cortex
(Miyamoto et al., 2016).

B. The role and mechanisms of rewiring of the

primary somatosensory cortex in chronic pain

Another focus of the group is to study the role of
astrocytes in the somatosensory cortex in chronic
pain behaviors. Using 2-photon Ca?* imaging, the
group found that the neuronal connectivity in the so-
matosensory cortex increases under chronic inflam-
matory pain condition. Pharmacological activation
and inhibition of neuronal activity in the somatosen-
sory area altered chronic pain behaviors in the same
direction, suggesting that the circuit remodeling con-
tributes to chronic pain. They further found that
the rewiring of the somatosensory cortex regulates
the activity of anterior cingulate cortex, leading to
the chronic pain behaviors. Thus, this work suggest
for new therapeutic strategies against chronic pain
by focusing on the sensory cortex and anterior cin-

gulate cortex (Eto et al., 2011).

The group further studied the mechanisms under-
They

found that dendritic spines exhibit acute and tran-

lying cortical rewiring during this process.

sient increases in their turnover in the somatosensory
cortex following peripheral nerve injury. Moreover,
new spines are formed in the early post-injury phase
and these become persistent and substantially larger
during the later time point. This circuit rewiring
is associated with both an increased excitability in
the somatosensory cortex and chronic pain behavior

(Kim and Nabekura 2011).

The work was further extended to probe the regu-
lation of the activity of somatosensory cortex by as-
trocytes during chronic pain behaviors. They found
that peripheral nerve injury causes somatic Ca?*
transients in astrocytes of the somatosensory cor-
tex. Photolysis of Ca?*t in astrocytes induced spine
turnover in surrounding area, suggesting that astro-

cytic Ca2t contributes to the cortical rewiring. The
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accelerated spine turnover was found to be mediated
by synaptogenic thrombospondin 1 (TSP-1) release
from the astrocyte. Blocking and activating the as-
trocytic mGluRb5-signaling pathway suppressed and
activating long-term chronic pain behavior. Overall,
the study showed that activation of astrocytes is a
key trigger for circuit rewiring in the somatosensory
cortex and that this contributes to neuropathic pain
(Kim et al., 2016).

C. GABA-Glycin switch

Finally, the Nabekura group continues on their work
on the behavior of GABA and glycin receptors in de-
velopment and plasticity. They recently studied the
basic mechanisms underling glycinergic synapse for-
mation. Using optical and electrophysiological tools
in dissociated neurons, they found that postsynaptic
glycine receptor clustering and immobilization at the
synapses requires the receptor activation via Ca2-
independent manner in mature stage (Nakahata et

al., In Press).

Future researches

Dr. Nabekura has exciting future plans. First, col-
laborating with Dr. Taira, the group seeks for new
biological application of the micro-chip laser tech-
nology. They will combine the technique with holo-
graphic laser stimulation of the brain by replacing
the mouse skull with artificial bone made of trans-
parent apatite, which acts as a light source. Second,
the group will continue working on glia-neuron inter-
action and its effects on circuit rewiring. They plan
to focus on 1) the roles of glia in circuit rewiring
during adaptation to the surrounding environment
in developing animals, 2) imaging peripheral neu-
ron and microglia communication in vivo to under-
stand the mechanisms underlying neurological com-
plication in autoimmune disorders, and 3) rescuing
chronic pain by regulating glial activity. These re-
searches are the front-end of cutting-edge research
on glia-neuron interaction and will provide many in-

sights into the mechanisms underlying neurological



diseases.

Research Productivity
Dr. Nabekura has been extremely productive and
published 34 original papers and 6 review papers
during 2011 - 2016. Most of them are published
in high profile journals such as Nature Communica-
tions, Journal of Neuroscience and Journal of Clini-

cal Investigation. Importantly, some of these publi-

cations are results of national and international col-
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laborations. The lab has been successful in obtaining
external funding, including AMED-CREST.

Summary

Dr.

with his outstanding work in neurophysiology and

Nabekura has been internationally recognized

neuro-glia interactions as well as peripheral neuropa-
thetic chronical pain. Dr.Nabekura’s scientific lead-
ership and productivity has been crucial for the suc-

cess of National Institute for Physiological Science.
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Review Komatsu lab. Visit: 3 Oct 2016

I have been asked to review Dr. Hidehiko Komatsu’s
research group based on a visit to the laboratory and
a review of their research accomplishments over the
past 4 years. I am a senior investigator and Chief of
the Section on Neural Coding and Computation in
the Laboratory of Neuropsychology in the National
Institute of Mental Health at the US National In-
stitutes of Health with 40 years of experience and

standing in the neurophysiology of vision.

Dr. Komatsu’s laboratory studies important aspects
of what is often referred to as ‘middle vision’, steps
between early visual transformation of images into
neural responses of the retina and primary visual cor-
tex and high level processes such as recognition and
categorization. This middle level vision is that level
at which perceptions are thought to arise, and action
planning begins. The Komatsu laboratory studies
important aspects of what are considered to be phys-
iological correlates of basic visual perception at this
so-called middle level. This is considered important
because it forms the basis for all visually-guided goal

directed behavior.

One central focus over the past several years has been
to learn how the material properties of objects in-
ferred by looking at them, i.e, that is, how do we
look at a stone, and estimate its weight and texture
from the object’s surface properties. Will the stone
be relatively light in weight, and feel granular and
crumbly as with a piece of sandstone, or will it be
heavy, cold, and smooth as with a piece of polished
marble? The work carried out by this group ad-
dressing this general topic is important. At first it
might even seem obscure or somewhat arcane, but as
they have so ably shown in the publications during
this review period, the neuronal response properties

needed to make subjective judgments about the ma-
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terial properties of objects, and colors of objects, are
encoded at several levels throughout the visual sys-
tem, and that the surface properties are considerably
more widely represented than might have been imag-

ined.

Dr.

nance shows that the encoding of the material prop-

Goda’s work using functional magnetic reso-

erties depends on experience is perhaps not surpris-
ing, but it is certainly striking. In their outstand-
ing report they show that the activation patterns of
PITC changed as the monkeys were able to touch
the materials they were viewing. As a further step
they compared the responses across two sets of ex-
emplars and found that the sets did not generalize,
making it seem that the haptic experience modified
responses in an exemplar-based manner, not by cat-
egory. A mystery arose here. They found that areas
V3 and PITC showed changes in neural activity as
the monkeys gained haptic experience, but the activ-
ity in V4 did not change. This implies that the two
brain regions each learn the haptic representation in-
dependently because of the lack of change in V4; the
visual hierarchy is sequentially connected, V3 to V4
to PITC. To expand on this work the group is work-
ing to determine how categorical information about
haptic experience modifies neural activity. To this
end they have been working to get a general rank-
ing of surface properties, showing for example that
fur and smooth stainless steel are at opposite ends of
this spectrum. This work, led by Dr. Yokoi, depends
critically on their development of a very clever device
to present different haptic experiences and some very
clever ways for manufacturing the needed objects.
This work is truly fascinating, and I look forward to

see how such information is coded and categorized.

The second main theme is the thorny issue of how



color is represented within the visual system. The
main approach is physiological. They use single neu-
ronal recording and functional magnetic resonance
imaging. Their work on color is of interest because it
raises a new question: they found posterior inferior
temporal cortex (PITC) has color/luminance cod-
ing of signals in single neurons that seem to closely
match what is known about the influence of lumi-
nance on color perception, but the anterior inferior
temporal cortex (AITC), which might be thought
to be even ‘closer’ to holistic perception has color
signals that interact less with luminance than what
seems to happen in human perception: does this im-
ply that perceptual read-out comes from PITC? If so,
what is the function of the signal in AITC? What an

interesting question they have raised here.

In the course of this work the group was trying
to compare their findings about color responses in
‘middle’ and high level visual areas, V4, PITC and
Led by

Dr. Sanada, was whether the data can be compared

AITC to work on early stages of vision.

because two different color maps have been used,
Derrington-Krauskopf-Lennie (DKL) color space,
versus the standard CIE-xy color space. The DKL
was developed to describe color space in terms of
color opponent cone mechanisms, whereas the CIE
space was developed to represent the psychophysical
perceptions of color. Because of the shapes of color
spaces it is not necessarily true that these are com-
pletely mapable. What they found was the in most
cases the single cell recording results in V4 are com-

parable. However, for some neurons the DKL space
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seems too limited, failing to capture the color selec-
tivity of the neural responses in responses to stimuli
with very strong or very weak color saturation val-
ues. Thus, it is possible that working in the DKL
color space would underestimate color selectivity by

overlooking the responses to deeply saturated colors.

This group is first rate. Dr. Komatsu has recruited
3 very talented young researchers to lead aspects of
the work, Drs. Goda, Yokoi, and Sanada.

Their focus on material properties as inferred from
visual inspection takes a great deal of computational
sophistication. This is a problem that has occupied
engineers and physicists, so there is a considerable
body of mathematically sophisticated work in this
area. The other area of emphasis, color vision, is
also computationally sophisticated. The group as-
sembled by Dr. Komatsu shows high level mastery of
the experimental techniques needed to do the phys-
iology. They have strong theoretical/computational
expertise for designing meaningful experiments ana-
lyzing the data, and for modeling the results. The
coordination between these two levels of experimen-
tation, single neurons and fMRI, is exemplary. The
single neuronal recording studies reveal low-level cir-
cuit properties and the imaging gives a large-scale
overview. One only wishes that there were more
groups who could combine these levels of investiga-
tion with such mastery. The laboratory has a distin-
guished world-wide reputation, so the outstanding

quality is no surprise.
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Bige - fghr ok 2 TAMRBEMEE ) & U C ol &y MRI
NBRETH D, EtENRE e MIFARRAEEO
ML 2B S DT 572012, BEREM MRI 2 & %
MRRIGE) S & — v & &R AE MRIIZE 5 b MEK
DFME L SbETHIFL T &bz, 260
HWINS 2EYET IV EZ WKL LSRG EHMEE. &
THEMEE 2 R D A A =Y U SRR A A DY
T, EERIZE T 2 USRS OMIHZ ED 5
BEMRHB, I7OLRL - AXTFIZAEDY—
LV A EE R B R AR OMER & Uik, B
FEWZ BT 2 RINEE - #RSRIREIE D RE IR EDVEZ S
N, EES Y ZAOMBRERE T TV T A OMRE [
EHBIICHIRT A Z Itk o T, 2Th S DIREORE
WEBEEAHSMIZL, BRE (V) 2RHLT, e b
DEFERIZB T B MREEEEORLIZORIT LI e
frEns, v MAEOFEMALNIZ. MRIZEb W
PRHGRIREGIETHIO TAREL o722 DTH Y, &
EiES (TT) MRI Ti&, AEETD A% 800 pum 2
B DR THIH ST B Z k5, ¥51T, v I
BVWTI 7LD ART NI T AT DI,
R 2 R L % fE A L NV TIERG S B B ED D B
B, ZHNETTMRIICE>TOAARETH B, Dy
KOFHE LT, BEHSIHIEL, ThonT—4
fighn &% R THEER—Z TS ZEDVAETH S, £D
728, RO TAEEZ 5N,
TTMRI #FH\W5Z T, haEOEREERD
KNP B & MR BT 2 B S 2 0 v OIRGE
T 3 RGBS U, &R EREITE B b O MRS B %
- WG U TR 2 e AR BN R AL R T
LZEHFL, 20l )L TOMBEREIEREHEZ BT,
V=LV AAA=TVT T ITy NT A —LIT &
D RIRE & 72 B L HPH O AR [ SRS EE D N R 2 B O
2 ORI FIEOBR X, 1 A -V VIR FOHE
LWREE L U TS BOEMPAMIEICBHATH S, TD
JEBICIX, EBEE - JRRRTYH D AR S T EGENT. Y
7 b 7R BERE TV, EGRD, HRE&D



Wiz 2 EGZWE R EIEDOHIE A2 Fo -2 8D
BMSR - B2EE O Sl & L E R AL O TEET
»H5,

t bR (TT) MRI 25, LRI D72 5 2B
e % #EtE 9 5 KPS E A FHRGE & U C o AR B2t
HAMZHEAINSE Z e 2R e LT, 1 A=Y VIR
¥ % all-Japan ARG TR 5 72 O ML) 2 B % %
ATWL et nsg, By —L VA - A A—
VT Ty N T A —LDEDOREEL LTI, KA
Db hMERIZ BT 2 WHER RS RR E R O fii i %
b B 72 8 DMEHE I NAR ZIRTCEHRERL > A T I (virtual
human) ~DOEMAH D, % 1T all-Japan il D HE
WD H 5,

[dual MRI] AEHEFIZH VTR, T 5IZMEkEZBZ T,
LTEAIZRITTERVEEE LTo 2 AR OEEN
MEATE % 2 fERFEREEHI MRI - EEG ZHEIIZ & 0 |
t b O ESTEI % /v U7z 2 8RO M EAEH %
12032y hT—2FEFLELTERBL, 2v b7 —
IRED &SI 2 AR R - 178 % AR
THEPEWSPIZT AR bHLTWS, S
BRAEHZENGH & OFEMN L7 7o —F DB EIZ R
LA L Z Z o, FREH &G T — X bt Fik
DHFEVLEENS,

(MEG] MEG &HElIZ & 0 5575 B O AR D R el
IRONIITIRE L 72 %, ] & P DRIEEI DL E Z -
75 EITIE T OIM D AREBIZ LB E 5720, &
DERLLD & D JE A ZEA U 7= 2 % FERIN RT3,
ZMEBAL DG MIZE, TRbB Xy N7 — 2 DD
AL B, MEG GHIIZ & O F o R I, Mxkh
R D BB RS 2 R LT WS 728, IMRAM &

DH. KO EMAREEGESZLNTES,
5.3 HEAFMAHEE L TRHZ DN EHE - F
EE

(i) £ 2 A& 5 LB EOMEFIBIC BV T,
JERE - BeRE A X — T > 730 - M - R o RIS
WL ETHHINTEY, TOLEET&HEDL T,
Bar DZ kAL - @A S ONT EG AR T Bl o & AL
2k D < DRFFEEERIIC B\ THE R 2 - G &
15 2 FHEEIZ 2> TE TS, A DEF B
Bi, BT MRIE 25 AU, EakEad 0
R TN T HAR S8 2 17 > TW 5 R IR R 2
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ke LT SFED S - Rk A — v Jkgdh %

UTW 3 EPEEERSBID 7T b7+ — L% ML T,
Felii A A=Y VTR E KB L TWS ZEVEETH
BOKRIEST, A A=YV TEWVWIEY T T—REN
U7 Bl —EI R —REEER L W D —HDFE T XA
LRI T AHEIBEDBEATH B, 512, HES
DEERR R Z ZET 2 L. TD XD Al
BWTIE, EEREEIZLHOKREZHS 22 b 7k
OOEGVBEL L, MB, RETIENHIZED
2009 4 & b B4 X #1727 Human Connectome Project
(HCP) Iz W Tk b NMBEREEIGR DO KR T — & R —
2L HEITRTH B, —F. ANTKRFEEIEES S
Brain Initiative {Z B\ Tk, o B EE T & 2 D7
SOEMAFIZEHDO FEN LT INT WS, BINT
KB A T 225 & U C @ Human Brain Project
(HBP) %% 2013 4% 1 H1Z European Flagship Project
EEI N, BRI NIz, KRE & RN O KBS A E
FEHHEEARLT—XIBE2EEBETEDOTH 5,
D=, EEHEEZE 2 N F TP DEENIZED B 7=
DIZiE, BRIZA A=YV 77— X OHEARBIS - IUE -
fRENT DR ETEH T 2 Z L WBHTH 5,

WEOBEMH L UTIE, A A=YV T &N LB~
FHE—MREEEER &\ D — DS N T XA L2 HREIC
T2, MRI 21 T54A—V V7 F—REL
BHEMiE2 I SICEETE-0DYMEE - T¥EL
EamBly - BREMFTEOEHEIIMAT, 25 L THES
N2RKEDT — R 2 U TR 2 T 2 808k
WatFH & OILFEMFEEEZITS G2 R T 5 Z 2351
otvd, HARTIX2014FEELD, v—FLy b2
&4 2B REHOMNE P AR & KRR B O BAg 2 16
BERTEZ HIE U 72 [HEFAEM I & 2 itnex v b
U—RFMHTa Y 7 b (EHK)] MBRBEI T
WM, Bk THEHEEMMCREINTWS ES7%, b
FORESGE U, Y - TFE, BOR - EHEE. £
UCTHEMBIZE - BREPEFELTH LA A=Y
THEAMBEFRCIMOMO LS A A=Y Ty R —]
FREIZEALT, HRIZEENTE D, ZOHREVZN
NnNdEZATH5,

(MRI]

(1) HERA 7 7 A F L LOBE#YS MRI #8675
ABREERRSE AT & EIN 4 AR DB T BRI - Bed
BA G A & B PR BS540 8 5 U5 M B 3L [ 1 5 % HE e
T 27201, ERFHEA & ST RO TR
M R A AL, WIETGIE, MR FIE. I O #ipHE,

-
—



LEMEDMGEE, 22 EERRH 72 & Ol TAM R ILED
B Rl 2 MECR UL I OB RE 0D F 2 X0 il PR D FH A~ D
WEMSILDOH 5, HIT FEESEMEIL A & 0B
M HEEL TV 72, 2016 £ 10 H5 HIZ, 75
ADEFSI - RT3V F — P ERE SN 7 1 7 5
1 TV AJE (CEA) IZJ&F % NeuroSpin & FAiff 5% i
Dz 2HFEER DLz, CEAIZT7 7V ADI AL
F— 7B % 5 BURF BRI TR BB 15,000 A, 4 5
M2 & 72 D ERGCAI 2 Re D, JERERFZE M/ 5 1 7 0 1
TV AJFIZJET % NeuroSpin &8 &g MRI % W
THHSE & M6 L TV 2 F58REBE T 2007 4R IZFE,
b NH 3T, 7T %E % W TR ZE % D 5 — A,
b NH1L7T TREBEORFE TR EZED, Bl ~L
DD T EWIZERT T D 5, BRI B\ T G
CHEDER MHT T ATEEEEAL THMBIEEDISIC
HWHT2I2H70, BADMEAEEN L 2@ %
WD D, SHEREEEEY FICHET 572012, EHNO
A A=Y VT T — 2SR E U CORBANE
ins,

(2) Fefi%efi FEM A He LT, e b ME
RHEIBBEE 0720, 7T MRI B9 £ 58 AR g 2

6 4R - EEDFHREA X

HEMEEEZ THO e MNIXERD EE» DE MR
VB ETH D, T OBHMES X2/, R FE i
W ABEEICB AR =y MElOX Y b7 — 1
EIZENT 5, — Ao E (KEE) % 75 & REmEIZ
ERIBERE L H 25 DDA I NNITREREIZH SN
DEOICERE—~HEEE LTubBlbhd, »LEK
THEMTH B, WEHEY AT LE LTOMNEEX Y ~
7 — 7 MEIEIZ K 2 5 N INBERE DR AR FA X & Rk
Ui o L 22 VI A 5 D TS SR E B A & U TR S 5 57
LBEBW-oTWS, LAL I VY a— XI5 E R
BIZEHAR 2 &, ISR U BRI it L7
YTV ERRTEEAFI v IRAIRKROL SR
Z %, ZORIFERITINEATITIRE LUINEIRIE % FE
BULEARTIWENMAY NI =T AT LTH S,

R TIE, 205 REElLry hT—2
VAT LEMRT B FED—D L LT, 4 RIuHh - AEA
DTREAA =YV IEORKEEZHEBELTWS, HY
VEIREAE D AR R R R TN ok i o B FE M Azl [
FEORIITH B, TDDIZKEEDOIKANIES DK%
sl & EHAE R OFEARTH B BEEMEAS 2 T L LS
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ANVRORE - ZEaANV2ET S, HIZIT - lHEA
JEBAS % 7212, 16T B - taEe H MRI OE A
PEND, KEDOTF—XDER - 5 - FEICHER
FHEBERADT 72 25, SHOBEELGETH 5,

(MEG) BE OBifEst 1k 2003 412 BA S iz, BEIC
10 L EDSREB L TE D, Z DR DM % & 5E
THIEEBTERVWIIETH S5, FROMNETOEA
EEBITRENTHD, £/, HLERE/AELLDDH
DR T L DWRACIEERSE B D E AT OBE T
H5,

5.4 AMEBEKF

B A7 o> SE R R FE A 2802 I 2 Tl i MR ICBE S
L HEERF I DR AT, BB ¥ & & 8 72 W5 [t
HEEHEE L. HEES MRI 2B/ 32 & & H12, Ak
INDREDEGT — X ZHEHEELERNIZHLD 75 F
B2 TEDAMEERT 5, I EEEERR L
LT, Bl b L —= v 7EIE S 2 EBRA 722 A 2
ZRET DI ENEEND,

— IV IEDRRE

BY—LVAA ATV TV AT LOMREEIT D,
Bty N7 — 2 VAT LDHRTH TS @IRE
MEEANDHEMEHETEAN AV VIV ATLE
LT, BTHEMBIZH WA A=YV T FREND 5,
ABRARF TR, RIRALAH S E - BAMERE, WA N TS
77«4 —ik, E&EEEFEMEE, k7 oy o K
EATE UM L, L - BEHMHEBRESH VS
N5, RIRALAH S FEMETR L, RARITEWIRET
DR 2N A FEE RO &2 F DRGE T 2
AR L 3% (Haga et al. PNAS 2016), £ L C, ##E
EEFHEMBEEHVEZ T, MRALODR2 P
MIFNTOA I A 3T O =R ERE AT %
(Murata et al. Sci. Rep. 2016), ¥ 5i2. I b %
EIRIMERRIC R S B 5 ATk LT, iR T a
VEBBTHEBENLH VSN S (Negishi et al. eLife
2016). TN oD FEEAKIICTER TSI 21240,
BB AND 4 ol - RS TG A A=Y VT
EDRE L 725,

F - MRS S HAREN B RE 2 > — A L AU
BlgE - G 2720 DFEE UT, 2 KTl BmEE R



ioEmEAERL T\, Kz, EERIZE T 288
M 2 7 #ilEiES) (Miyamoto et al. Nature Com
2016). ¥ & O A BAMIAEE O aTEAL (Kim et al. J
Clin Invest 2016) ZHEL TH D, WRIAHZLIZE T
20N E RN T AL LT, TSR ET
D% KB - AL DISHEEE %2 D TS (Kato
et al, eNeuro 2016), fFoN7Z&REEL X)L DA A —
VOMEAFIEIIOWTIE, HRBIAARTERE R 5 5
Al >y &=« A=YV 7Y A T AR E D
FFEIZ L D EDT WD, S 5ITHRIE, 2 XTFENEH
A A=YV TP AT LOREIZEILTED,
D FIEMEDONIE &2 M2 SEERD L EET A A -2 v
7952 EDAHEIZ 7R 5 T\ % (Hedrick et al, Nature
2016), ZAUTHIA T, HEEOE R 28 7B HINE T
& VN2 EDORAFE (Murakoshi et al, Scientific reports
2015, Nakahata et al, 2016) ¥R HEDTH D, 5
BIORDBLMEA A -V T OEEDNRIAEND,

X 7aLA)UZBEWTIE, b b O&ERINEEE 2 B
MOKRBINZE@AT S Z &2 HIFL T, BEEEMN MRI,
IARIMR A IR, RGN 72 & D IEAR AN RE 1 A —

7 B TFREHYPRAMORFE
71 ER¥E

KIET 2008 FEIHMHT, AT EHWTE
KON DR T A TN Y F ¥ b VIKE TR
(Yanget al., Nature 2008) & 1V CLARE, sHENZHWT
© HEEE T VAER (Liu et al., Nature 2016) 41
2%, FIVAYVz=Zv o (TG) EREZ AW
RIPRERWIZZY DDOH B, —Ji, HRIZBWT
. X047 A7 VDK VaEyY—ERY M %
W e UT TG BYOEEHIGAA SN, 2009 £ DEER
B i RIS & SR FAK D UV — TH TR
B 1) T germ line transmission §56 h I VAV = v
o3 —FLy b DOERIZEKI U7 (Sasaki et al. Na-
ture2009), Z DEAFZIREBIZIEE>TH D, 2014(°F
B 26) AERE & 0 B X Nz TEFIIEATIZ & 2 RkkeE
32y NI DERMHTBY =7 ] TITEBREE
DEAZFWEIZ L DKM - REERET VY —Ek Y
F DERRRIAENTE Y, 2O L5 LBYZHEHL
TV LGB CTHBZERSEAT OHB IR S Tw 5,

—Ji. HRERESR IR EFEAZT I ITET A VA
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VU TEERBMEL T, MEEEDTNS, TOEER
HEDV DL LT, 2RIV H L, Zhidfis e
MigicfiEa S5z L, SN - ESE RO I
=r—vavihEEBEr UaxikgiEch s,
DERELRBVREDOO L DT H 5 HRANIL D F e %
ST 5720, nRMNEDHEZHWCTALS LD
MR IEENEH % BB L TH b (Kobahashi et al. Dev
Sci 2016), FriE % HE DD H %, 2 kK MRI [
% X SRS T 5720, 3T EE 2 AL SRS
N B EFEF A MRI & A5 L % 4 BT 55 ki 12
BALT, ERAFERCHROIMRERZHSNIZLE
(Koike et al. Neuroimage 2016), BifE, X &M
AL FEEE R O MRIE B OFHIIAET L TE D, AR
DIRATE O MIRELA & Z OFKEMBMHICE TS Z
EDfEINDE, —FH, BN A=T VTR SEIYA
BHY—LAVAS A=V VIO LT, TTAT
MRI Z Wzt 7ay 7 2B LTWS,
MRI 7 — & T & R s TR 2 175 Z 212 & D,
EhEFLDORMNEEMEDORFAZHESNIZTEEHD
T, FERELBIZT VA 7 ANV—%$72560 5 5,

NI X—%HWDHENLEHETH D, RS
HEIEHEE 70 2T LD FERIZH -0 . EEFASEAT T
1. 2009 FE LD EFYERE X —D—AIZERHE
OB EAFRE (P2A) 2316 EIF. BE¥ (¥
ATHFN, x—FEky ) HNDBEETHEALRT
TE7, TORER, REGERR - W R RE 2
g oM ZREL. HRTHDTI A PN TD
FTEHIEIZ B2 U 72 (Kinoshita et al. Nature 2012),
oo AL MY UMBIEERE 2 R U 72 R EGER
R % (Inoue et al., PLoS ONE 2012) £4757z, %
NYSMZH, Fry o R 7Y vk ERBIETFH D W
\& DREADD 7 & DAL #5827 % R U 72 @RI TE M
ft- PEEAD BEREHTRHEIERLINEDH 5,
¥72, PIAEHETHLAMATES LD AAVRIZX—D
FMHBEAT, TOXSIBHFHROY 1 VART X =72
CERILKENTHERERMAELTE S S 720, EHEHE
FrCIE 2012 AEEE L D IMBSRERTHN - KB v &2 —1(Z
T ANVARY Z—[REeREL., DMRERMEBER D
BLEBFT, V4 VARY Z—OfEH - f2{it - Fiffifsiz
REERBL. BEENMIEE K DRT X — % 724t
UTHEAREZEDTE D, £ < OWFFERED H TR



TWas,

7.2 Foth%

HBETREFT TR, IR TR DH DT v b & E
BN e U CiRENHAINTWE YD AT, kil
BZFEAR NIRRT 2 BB L 728 BT B o
R 2 Rt L T b, &<z, < OFEdhil . v
NIWRRBEL NG Ty MIBWTIE, Bk %
TRVEWEMKEEFH > TV D, TOFEEY - R
AT 2720 DOFEEREIX, ILUTF 2 5 2 BIKERIEE
(7w b P1A), 2 S8 7 BEOATE) - 2 TR &
VR — BIETURETHYIEHEN BEE - 1Y)
vavE(XYAM; PIA) B XU BERE (514
PIFHEBRF ; P1) D oI N TH 0, FIEH
WsE, ~M7u~x=tal—X—, EETEAKLER
CE T A BRI BB R i 2 TV D,

WAEEAR T M A % fE B 5 Bl 2 B9 21224
720, BIETREHYERETIE T v ML REME e
DRLIZH D MA, EHR S 588 & R DR M (ES)
MR N T2 aetEd (iPS) MKk OB LI skl U,
Zh s ES Mg % o THIFEEEF B AEICL D
TR, BIERE, RO PICAZRAF vy =a—B YV RIA
RED v 279 b (KO) KOS, 5125y b
ROSA B {5 7RI ECE HEE T2 MM AR Z ¢
7=/ v o4y (KI) 7v bOERIZEKRIN L7z, Bk,
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ATR2 L7 —% (ZFN $ X O TALEN) % Flfi L 7=
T L (R OER T ORARREK) OEIIFH
IHFLENY) X B MBI B W Tl S, BRI 0 3
RAFRETH B Z &9 5 kit fRD KO/KI i & LT
BEHINTWS, £ I <El, YIW U 72 W iR
fid41 % & guide RNA (crRNA: tracrRNA) & Cas9
RUNVEEEBATBHI LT, 7/ L LEOLEDOEF]
ZYIWrs 2 Z L DATRET, FEREIS D T YA 2 23R D
DEBRFIED RINA G 2T ) LmEsbHE s n
Tz 20T LEEE BRI BWTREMKZ
JFond Z & h okttt (ES) Mildz w7 #(z
FR=T T 4 V7B AR TRIEICRB DM T E 2
IRERERA) Y MDD, VR 27 FREEIE, RIHE D
DRI KO fEEAEE AT e CRISPR/Cas9 ¥ A
T L2 & D, HoxNl(forkhead box N1) #{5 1B L O
Salll(spalt-like transcription factor 1) j&fz ¥ % K4
TEB Tl JUBEEXETS 5y DR
2 U 72 (Goto et al., Transgenic Res. 25:533-544,
2016; Goto et al., Exp Anim. 65:S114, 2016), Fh%
28 . 7 v b Prdml4 (PR-domain-containing
14) BEFZIIUD, vTATEHEOBGET %R
IZX DRENREMRGLEL 7,

D& ST, EEEER StELFEICBE W T
TAB LT v b CHIEEE TR U 7 8k D /R 8E:
% N —F RS B MG AT > 7o,
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1 2 FHRE R R R
1.1 R EE SR F IR ERFT

PR RER T IZEIMI TR, 1 AV F ¥ 2L, ZA
k., G BEHEFOMGE EHREICET s e R L T
W5, HARM)IZIE (1) Family C (289 % Orphan R
TUSZ 234K Prrt3 @V 4 ¥ N OFEE & 437 BERE D iR 1
M 728, (2) G & V80 B G BZ A RO BHNEE
ZAb L BEREFMIMNE, T LT Y U F ) v T DS RRM O
#t. (3) Two pore Nat F ¥ %)L TPC3 DEENMAF
MWy — MR, BX U2 D0EEN 2 VY —DFSD
f#fr. (4) G R VRV HEMEEGIK G & v NI EE G
Kt F ¥ 2 iz 9 % Ivermectin O {EFHERS & 2 D%
AR OMENT, (5) hERG F ¥ 2V OWid THEAR L BiE
PEALD 7> FHEB O, (6) ATP 25K F ¥ 2L P2X,
DR IER & ATP (273 2 BIKE LD, JE
KRHOET I/ W% A7 AEB R EE %I & B fiRsr.
(6) TRPAL F ¥ 2DV H v N E X CIREMRIFEE
LB DT, (7) ARA AL E W JERgRE X N2
BDRAZ ) T DR UINTBEOREN L BERED R
B O ILMRNT, (8) FiElA Y X v F v 7 HEDIREN
WA KT F ¥ 2 Vic 3§ 2 /EH O %, FERT
TH—FIZE D EDTWS, 2016 FITFER U 7.
Tateyama M, Kubo Y (2016) Stabilizing effects of G
protein on the active conformation of adenosine Al
receptor differ depending on G protein type. Eur J
Pharmacol 788: 121-131 DA% U FIZHENT 5,

G & VX7 BHEIZHE (GPCR) (I 215
U, MMz 8150 H Y R 2B L TR SR
#{ZA %, GPCRIZIZZ K DN H O, LR MR
REMBE R RIVE VR E% TN BRI TE
5Z o, BEOENZ B LTERZILON
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TWw3, 725057 )V — 71k GPCR OfEZ/L %
ARET 2 HINT, ZERAROMBNG 3 LV —7& CK
UHZ R B OO R VN EEMIML, WHDOMT
€ Z % Forster resonance energy transfer (FRET) O
SR & RESRIZ AL C & 72, FRET #hR1%, LK
Yo7 B OEHE (10 nm MAW) 1258 < 7T 5 720,
Z D2k GPCR OMEZLLIZHIET 22D EE X
LNd, ZTNET, LAKII VT EFIL Y V2K
RRRBELT ) V2B 8 Gq LERZRETY A
v NEEIC & 2 A HEZ L% FRET R0 £k e
UTHRABZ LIZHEIILTERZ, S, Gijo %R
BRTHDTT /Y VZEER TR (AL ZHK) 1200
T FRET ik f5-o72 & 2 A, {E¥ETH 5 NECA
L DIEBEDATIZ FRET $IEMIZE A LEM LRV E
WIORKEIRZS (K1 %, alone), 2D FRET a A
727 MENECA #5120 FiD > 7 F )L & 3EHEAL
LizZlips, VAV REEGIZED G XU R EH ek
BTEHEMAMEZ NI 20053, FRET &
b IRNREOMEZAML LRI LV, 550
. EHEEEESALETH D EEA SN, £I T,
k7 G Z VN 8% FRET a YA b5 2 b &5
BEHTFRET 32475722 2 %, Gil % Gqib 7
TERHZ U AT Y FREEIZ & 2 K& 7 FRET 2160385 &
Nz (K14, + Z8EKG XU HE), ZhsOfR
Mo, VAV REFEE U Al SRR OIHVERIREE 1X
RLEETHY G RUNIHEDREARITLVRENT D
Ze. GERUNVEOERIZZORMBIZL D RREZ
EDHED LR Tz,



FT/OUAZEIA FTT/o0AZEE FRETaVARSHR
FRETarAkS4k + ZEBERGHAV/IN\VE

Qet

FRET %A FRET ™
alone +G,i1GpiG  +G,0GpiG  +GisGg4 Gy,
NECA
| 110 M)
0.50 &
. ;
_% o
[
c
0.25 0 T L =

[FRETE{I: — + — + 4+ ]

M1 75/YY Al ZBEAFRET 3V A M52 b &MIE LICRBEEE, G RURIELOFEENTE RN
ZMET (£ @ alone) &HEAL S 25T (AD +G X V82 E) I THOGHIE T 3L ¥~ (FRET) 2h%
ZEHIL 7=, b L —2AIMEZE NECA 0512 & 5 FRET #IR0OMKEZE(LE TR, G XU AA2HE L OFEAH
BWEMET T, FRET IR0 ZLIZEAD SR>z, —f, G RUNSZBERHEAL S BT TR, S
T5 G RUNIVEOREBEITKEL TREXIDEL S FRET 3R OBADEBLE I NI,
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1.2 FaEEEN AR

43 TR AR BRSPS D 7))
THIEOFE - b, B X OBKIZE T 2270 THIAD
HEEL TOWBIZOVWTHIRZEDT WD, £z, il
O THRLRFEE S WEE O EVEEBERITEZ R L.
TP B 1T 258 U BEBHAEE O B2 A . R
FERBEMIZ B 1T 2 IRBALFEH DK ENZ DWW THET L T
W5,

1. AVIFY Rrad 1 bofmgEE - & - 5k - ®
Rk

R ROA ) TF > FaY 1 b (BUF OL) i,
— D OMBEPEHEOMREMBIZN LTI T v 2P
THIEMAONT WS, EE, BHO=a—m R
A& L C OL (T & A8 M EHFHE %2 3% 1 TV 5 A HE
MEPIRE I TWBE 20, MO mREEREZ T 5 L
T OL-= 2 — 1 [l #H FLAF F O g U |3 B B 7 A 5 ER i
THhb, F~ld., paranodal junction IZFREH % £9 %
VI TN ARHVWSI IZLD, OL-=a2—
0 VHAFHOREIZMHECERLH TS5 =2 —0 Vi
BT ERA 707 VAEICEODAEL 7z, BEMEET
DD Pttgl & Aquaporind DEEREMRHT % 1710,
¥ TIZ Aquaporin3 7* paranodal junction D122
N3 Mg b L AEBEIEL 2 HHL
Teo FF4ld, OL- MR OMEEHZ 7 X 4E
HwATHS LT E B HEMEHZICHLIL., ST VB
ARG BMKAE RN 2240 T 2 it U 72, & DRGSR,
MRIEE Z (X NI B MRERICI ) V2 RKT 5
OL Tid, HAERMONBH L LT, ZOREL
U UREEIZERENRD STz,

S oIz A I, EARDEB)IAE S R - R
BT E R 5 A DB (A A= ANVA ML
ZYIWZHEB LU, OL (2K 2/EMZ A7z, MlaA3Z1
Te AN =TV b LA ZEMIAANOEFEN RS 7 F
CULTCEMTBEAN ) VI VAT a—%—YAP IL5&
HU7., OL M BEMATRIE 2 Il 2 5 525k, YAP
R OiEEZBIETELBETRESY TV RAZHZITE
BU, U7z, ZTORE, AN=ZHVANL A%
372 YAP K525, AV I7 2 Rt 1 hOBRER KA
DESVEHIHLTWE ZEBWL LR, &
DOWFEFER» S, AV ITFY Nad o b2l %2E&
THEICIE, koMo N TV LENRE 7721
TR, AHNZANVA NV AR ELZEZTWE I L
MRE I N7z,

-
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2. 7 7B OBRE L ke

JVTMEOREREELTAY I T Rad 1 bR
WX DAEL DBiIBERE R D BT WS, Bk
HBOJREY U CEERZ L IRIRDEIT T 5 & Habi
feoiflshad Z e Thsb, HEMHIEIEZ >oTWVD
V¥ R—=T I =B W TEHESRBERMERN T
ARFUFEIZaS) TIZHBLUTWEH, BisEs
DM AR F > F OFFIZR Sz v, B
BT LD XS RFTYARF Y F ORBIMET
TELOPAATH 5,

4 13 FAST (Flexible Accelerated STOP Tetra-
cycline Operator Knockin) ¥ 27 A% FHW\W T, WIE
HTODE—Z =5 tetO 7THE—X—IZEA GG
TH, I20JVTIZBIIERVARFVF ORHEED
BAERD, UL, TAMBY A MIYARF Y
F @RI -G8 T IERBHEEORK TN IERD N
Brotz, TOZLIFVARFVFIXIZUs U TIC
BWTEGREMIC LY REHREVHEThTWEZ L
ERBLTWD, REE HLEYAXF Y FIBIET
DI F) TIZBT BEEREMFAG D A = X L
EPFRNTz, Avry Yy — RNA ZE{BEHED—D
HuR OBl CysF-tetO:Iba-tTA ¥ 7 AIZHEWT =
B &L D 2.5 r ABMIZBVWTIERL, —H, Ayt
V¥ ¥ — RNA RLERT D —D miR29a O FEH 1L
g%, In vitro T, HuR & miR29a &> A X F > F
OFBLZHEL TWEZ 2 HH S M LT,

3. NG BRSO RGP E & BERE AT

VEH %= 9 5 4 iR m P MiEsh o EE L. M
JOIM EAEH P IEREEICESBDL 5, EEED» S
FlEfE S EEIX. FEHE2 MBI T 2 MBRIEB R
GIcNAc6ST-1 IZ#HH U7z, SHEEIXE B % H
WT GIeNAC6ST-1 /v 7 77 k3 2D KRR
HEHT CIIBEHE R R A2 BIE LU, U,
GlcNAc6ST-1 1 N#E5& RFES O iR L 2 /7 LU TRHY
R OB = HIHT 2 Z L 2R L7z,

T DR AL S 7OV BRALFE SRS E 6-
sialyl-LewisC O & & % R4 572012, ZOREH L
AT 20 FOHEEZITV, in vitro fFEEFER» S I 2
07y TRENIZHKILT % Siglee-h 232 DR & A
TEHZEEABUZ, ZOMEHEITMREMED > > 7 A
WWHEBETAZZehS, 37000 7&b0F 720D
R Z DREA DG T 2 IR T NS,

i



HEHITEE DN A=A — LTHHfFEhTn
5, GHEE, TIVIYNA I —REEDMEMBHON
FE O BURESH % MR ITET L. TV N X —fRDH
BINA A~ —H— 122 0[5 NEGEEHEREL D
DHD,

4. BHETHEOREEIC B 1T 2D 44l

B X BB O MR RICB W TR A WET 5%
HOMBE» S0, HOBEELAREIZT 2721
Th<, MBROEMW L EFICEEE &I 2R
TWb, fHMERIZET 2MBROLN L fRITIX, i
ROIZANF—RBOBMEPFERL DL EEZEZ ONT
7272, BAFHRBROERIAINTE—EEDETH
53 MV RYTORMPHEDN, HHOPK L #E
2k o TZILL, TR DOBRE & BRI EZ KIS
REMEIZ D WG 2 D T & 72, IO A (HifE) 1
TR RIBD & F T A DG L BRI & B2 JIET
AEEENEHI N TVWEZ s, Btttk Y+ 7
AL ZDIPAYRYTOEIZDONT, NNKEE
WHEMER OB 2T 72, BEREET VY 2D
/NI DG e & & 3 IRGCHIIC I TE 5. 30
O b — AR AR AR EERE M (SBF-SEM) %
AWT, ¥ FTADE, ¥ F TANDINT T % i
MUZHRET U7z, 2 DFEE, N TV F v Tl & ¥k
FRMERI D & F 7 A0, 1GVEBERIZ (B & i U T
DT e nrot, £—HT, VY TAEEIC
HEERGEERZTI AV R TORESYF TR
NTHEMNT 2 Z 2 bhrotz, BIE, Z5UL728L0
AHZAL®, 2 AV R TOEESBEDIHED KIFE
FTRENZOVWTHRE ZEDT WS,

FrMRAKIEI b RY T EMHEEHL, BES
RAREEALTI Iy B TREEEMERIICE S 2%
EREZLTVWS, 2O UAEMHEEHAPI NIV NI T
OEFEMHMEFOMEIX, I Va3 N 7TOMKEERY %
U T, BHER D IEH e BRE X 417 % e 3 5 A2
W, L7anoT, £ ZTHiRIZBFSIbary YT
ENIADHEERA%#H 5. Mitochondria associated
membrane(MAM) D24t % SBF-SEM % f\» T fi#ffr
U7z. ZOREFR, BifizfE> T, MAM K& < 840
TBI LR oTz, FELWEBENEN» S, MAM
I baYRYTEMEMS 2D OBIFZE(L TV
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Moz, flax D MAM Q%1 AN KREL BB I LI
£ o T, MAM ORRENZLT EZ e bhro7z, B
f£. MAM OZLEHS T A=A L e ZDEENIZ
DWTHRNT 2 HED TN B,
5.3707970OI IV RY 7O EE

3707 7 OIEMEAIZBEEE S % ¥ D &9 5 HiK
MR DR~ RREBIZED > TWS, ZTNE TOL
POSINIVRYTOEAERPRELEMDOY 70
Ty —URHEROIEIH|MNIIHET LI RSN
TWHR, MAOIZ7u ) 7285 3Ihary Ry
T OB DVWTIHRLS Do TR o7z, £Z T
SBF-SEM %= fH\WT, Bifies o3I rsns I 7ics
2I bV R TOEMEMHT LT, TORER, 4
¥EH PLP O @BIFEEIC X 2 8M ST 7L Tl
227 ) 7 OFEMALIZES T, 2 ha v R Y 7 OEE
MmO o, EEE U ADOME D BN/ EEES
21 2Z) 7 % lipopolysaccharide TYEMA(LE &2 &,
I haAVRY T OMME &b ICIEMEEERE (ROS)
DEEMAMED 5Nz, I NIV NIV THREZES
Drpl 245 Z T, ZOWFbidimb X n, Fik
2 ROS oFAELMGIE N, BIE. 25073202
VT ORBMOZEADPEERNTE KIFTHEIZDONT,
EBREHEDT NS,
6. AHNRIZEITS I PV Y 7 OEE L B

I bV RY T OKREBDIGBEIEE I &L U CEE
T30, ZNSREVIFFORIZED X SRS HEW,
EZTOBENMRINTVEIDORE WS Z IS
Mo TV -7z, T2 T, 7v OB %2 H
W R & 2 T VAT K B A R 0 B R R
T, WEOI NIV RV TIZRET2HENEAZ HL
TERME, SATAA=V V%757, TORE, 2
NoDERI a3y MY 70% XEFE L o R
27z o TR DR EIRALIC L E L CEkd 5 2 &3
bhrotz, E-OEMARERIENEAELHND Z LT,
INSOFIELAZIPI Y R THAEINT NS 3
FaVvRYTEDOHRE - @EENLTEICX -V A —
N=%HDELTWBZERbhrolz, THL7X—
VA== P2V NI TERRITKFENTH D,
FEEFESEAMNBIZ L > TR -V —N—F X
NBdZehbhrotz,
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1.3 S£AEHTRERM

HARBERF 22 E P Tk, ¥ F 7 ARG O HI RS % iR
L., ZOBREBRNEDESIZLT “TAM»A ®
REEED Y F T ABBEF SR TONEI S HI
THILEEHEBELTWS, BRI, BILAFEEL
7= 1) 7OV 3 b AVLIBEBMITIEEEE & 2) TADPA
B Y 4> N LGIL & Z D2 ADAM22 % ik
LT, AMPARZ VR I VIBZEAEKZN LY T TR
EEOHIHHEOMIAZHIEL TWd, SHEEIXLAT
DI DONWTHNT B,

PSD-95 Jii /S )V 3 b1 VLB ABHD17 DA€ &
LRINTTT

Mt > 7T ARSI, ¥ F T ABILEES (PSD : Post-
synaptic density) & FEIEH 2 Re5k{b U 72 AEIR % 45 L
THH., MREEVEHOZBKRCETDRITH X VXY
B Y WERT S, BT PSD-95 1k PSD O %
G R VNI BE Y LT, AMPA BIZOV R 3 VRS
ROBITHIC FEREE R U, ¥ F T 2zE % Hilf
LTWwW3, EEARZ 22 PSD-95 28 PSD IZRET 5
ik, 2SOV M AOVLIREESIDBHTH D (KM 2), K
3T, FAILIE PSD 2 PSD-95 28§55 /) A— MUY
AADF ) FAALVOEESEKEE L THEINTHDE Z
LERHE UL, ZOF 7 KA1 Y OREEIZIE PSD-95
DL 7 EAVAYI RSN N V)% | AR VAP 2SNl N 9 2 | AR 4
WIRBETH D, 703 b IVLEESR DHHC2 282 D
—HEHES Z 2SS DIT U, AIFE TIX PSD-95
Wi SV 3 A IALEER ZFE L. PSD F/ R A1 UHE
FrHS> o THBEMATLE L 2EHNE LT,
I, INnFETHSITEREIEHI ATV
U UK RIESRIZEEH U, PSD-95 2L I 1L

AMPAZEIA /
S TR%IRE stargazin
(eleleTelole oo ele[o o [oTe (o)

CCCCCCCCCCCCCC‘i 0000000000000 00000

b 2HEMEZE AT S EME(RF £ U T of/f-hydrolase
domain-containing protein(ABHD)17A. 17B. 17C %
U7, £/, WV I bk INR NI EHD
H It (stoichiometry) Z#iiid 2 Z &2 TE % acyl-
PEGyl exchange gel shift i (APEGS %) #BF L.
MM IZ 31 5 ABHD17 ORI REZME L7z, B
MZiE, 7SV I M A ER NI ED SV I M A OVER
EEATHRII =T THS PEGHTLEHT ST
CIZED, RUNRTEDRILI DA IARIREE (HALER
LR #BRKE EONY NOBEEDOL{LE LT
B2 enwd HikeMEL K, K APEGS kIC &
0. LIRS THLENM PSD-95 O KA 2 AR T
VI MAMLEMiEZITTWE I e ERBI L, &
7o 2SI M AIUEE 7z PSD-95 D KRS AVIEH
WZ2VI M A BBV S A VEIR S R BN 3
ML A V22T T D T e & ERINIZEE L
7zo ¥ 512, ABHD17 2 @RIFEEHIELZ 21240,
PSD-95 @73V I b A WAL L ROV DS % Z & 2 W
ST U7, MIAEYZERTIRTERBIZ, ABHD17
ZMFFBLIE RS &, PSD-95 DY F T AJGTEAKIEIZ
BATHZ ez AMUE, R#IC, ABHDITA, 17B,
17C ® /v o7 &Y v &1\, PSD-95 Ol L 3 b A
WALERED R E % Z T 20 EPERE LUz, £ ORE.
ABHD17T @/ v 7 X iz & b, PSD-95 O/ %L 3
FAVAED PN KRE S BIET 2T L2 /HL 7,
ZD &Sz, FFIFE PSD-95 FiNv 3 b A IV EEEE D
FZIZEI L. Hilzle>y T TA%WEEF ) R AL 2Ol
TN T %2 Hid Z &2 U7z (Yokoi, Fukata Y et
al, J Neurosci 2016),

slelefelelelelolelelelefolele oo o)

2 VF T ABMELE (PSD) O %4+
PSD-95 1%V X b A VAL DHHC2 &
WiV v A VEBERIZ LD ZDYF TR

RAED BRI R E T WD, Sl Hifzic
ABHDI7A, 17B, 17C %' PSD-95 [ii/$)L 3

CoA... .
INILE B AAEEER ISR IAE B/ LS b A LIEEER
(DHHC2) HFAL5)l (ABHD17)

/XL S b A JLAEPSD-95(F
DT TREBICERET S

M OVAEEER & U CHE S iz,

Bi/SL = b EShz
PSD-95IHHBMREIC/RET %



2 HAHEESREN T SR
2.1 HRREEERR R ER

MHEERI R Tk, BN 7 EERE &
it 12 O T B8 % ] 2 A el P 42 A 2 D 43 1 R AR & G IR
WEIESMZTEZ2HMKE LT, HSHEE LMl
[ HE & R B RS T DBSREMRIT 2 hub & 3 D5t %
OTW5B, BERWmiEE. 1) R0 7ua—7 4
V773N —DYTRATOMAELEIZEE XA b
Vv v Ta v OEMEEBEREOMNT,  2)3 MlikE
AR e BN THEEIZB TS NV T —& A
Moy oy a v AIET XY v T 7 3
) —DESBEDRRENT. 3) X1 MY Y VoY a v ORET
H RN IE 70-1/70-2 12 & B MR RE & i
BHEOMREEBEOMET. 4) Y avYaonNTi2ETIL
EUBENY THREZHS> T - Uy o e
VD5 RO, 5) BREIALIZN T 5 LMD
B - A F RS DR TH B, RIEEIZ
HEJE % R 725t 2 AT 5,

1. 24 Y% 2vavDRITLXVNIE Z0-
1/Z0-2 O Lkt = & 1 % BEaE O g

A Bk % B SRR A R E X A Yy
YIvavik, TOMELEEEOREELEES 7
O—7T4 Y773V —%BCEX VX7 H L ME
MIEE FCINSER VNI B ST 2HEITHER Y
NIBEHOEERTH D, BT XV IEDOHT,
MAGUK 7 7 IV —iZJ&§9 % ZO-1, ZO-2 1x, 71—
T4 VICEEEE L, T2 F UMBERERIET S Z
ENHSNT WS, X512 Z0-1, Z0-2 2 T F ik
5%/ v 2777 b, RNA FHIZ K o TRIKHZ BB H]
SHov U AAMRHORES S LR OBZE» S5, Th
SORIENTNREAA NIy v Iy a VIBBICHET
HY. EEMIERRTEE BRI I B R DRSS
nNTWhkz, —hH, R4 NIy I a v TR &
SHOWOH NS A X Bl i kR 22 E Mg MDCKII #f
faTix, RNA FHIEIZ X5 ZO-1 & ZO-2 O —HEFH]
HHEZE>THERA MY Yo avidElIhd e
WEINTWDE, ZOTRMOHE % HFET 572012,
70 AREIZL Y ZO-1, ZO-2 DiiEETFE /v I T
7~ U7= MDCKII #ffiffd = fE8 U Tl L 72558, 2o
MBETIERA POy vy a Vv BRLBHESNSLZ &
EHER Uz, & 250, ZOMMETIEARIHBEED N
VITINVBEIICRIET AR VNI B, BITH R VR
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TEOEENT CHIVEIZEBIEL, bR A
EHONTWBZEWHS TR -7, Mfgkitix,
FEEIZBEDRELAD N TV AR—=KX RV RIEDIE
WRRIEDORE L 725 LRABOARENLRETH 5,
RA N vy a7 ERNEENY T T FIVIR
DEZEA L TRIRBMEERICF ST 2 20D, EFE
HFE LRI N L Ao ARG D\ T HEMGE
THRRENRD D, BIE, ZO-1, ZO-2 OHLARIER B D
BEBEDY, ZA MY vy oV a v DREENTEE DN,
RA Ny oy a VBB IENOBEENTL2EHD
M, fRIAZEDDODOH B,

2. YavYaynNTOENY TGRS flkE
HHE OB T O [ E & B RefibT

Mg N TRERR I, IBE ORI B 1) 5 E
EDOHMEL B2 TR, KA THLHEME»SD
R E U B ERHOBEKTHL EDLOTEETH Y.,
Z DAE X RAEM R B ORIN & 725, BE N TH
RROREBL TOMIICLZWEBEET VM TH S
YavYavu NI TS %5 AT, BBE EEMaE
T oMo %IRRT 2 MEMESEEL 77— b
V¥ oY a DR FREROMRIIIRE LEKE E D,
T, RIZAELTWEYayYaynNThigox
TT— NI ¥ I Y a VKK T Mesh O RAE % FEE
LT, BEBETES T Y Yoy a VBRI
BENEST A a T a N EAREREE R
V—=V7 U7, TLT, FoNIRFEDORAMKRIE
ZEENDBEFHOT LS, il TT— Vv
7Y a VIR TH D Tsp2A 2RT L7z, Tsp2A
. BHBYE GO TA K EVFITRIT S bk~ 72k
MBELEDRERX VAN IET I IAN=ZYT77IY—0D 1
DTHoTz, Tsp2A ik, MO 2fOETT— bV v v
7Y a VIR VB TH B Ssk, Mesh & EEK
2B U7z, X 512, Tsp2A, Ssk, Mesh (2 i3 FH HAK{F
PEDYH D, Tsp2A % R< & Ssk, Mesh DREDELI,
RO 7T — NV vy v oY a VEBRICEENAE D,
BN THEEDVIEST A Z 252 L, Zh
SOTFEFEMBIS LY -V 2EHMTLZ2I2LD,
Sth, YawuYda N NTIZBEWT AAMNIZEE N T
EHAESEDETNE DL B ENTE S, (Izumi et
al., J Cell Sci 129:1155-64, 2016)
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2.2 MR EIERFIRERFT

TRP F ¥ £ )VIZER 2 H TTURARIBERE - EX
7 ORI A - NIRFET O 0 TR DT 2 HED
TW5,

< 7 2 gt c o TRPV2 Ok

< v Zfgtaligiifiic, MmoRE~KZE TRP F v
PV R LT TRPV2 BEET VANV, ZAXKHE
LRV EBIESHBIT 228D hoTz, YU A
RERAAHRR D AL DEERIZHE > T TRPV2 BRIV K E <
%% ZeE 0ot TRPV2 RIE~ Y A D& MARH;
MifdTld, UCPL 2 &L EGEEIZBD 2505 T DOFRBN
WL TED, AR X5 RBBEEHME/NZ
Potz, TRPV2 RIEE~ U 2D AIRIHIIZLE <,
Bl &RID % D2 > 7z, TRPV2 R~V AT, HWiR
B CRIRAHER T E S, MBI £ 5 UCPL 0 %8l
HWME NS oTz, £72. B ZERRTRIC L 518015
I CORFEENEL K FL TV, TRPV2 1348
MM TGt L LT, UCP1 OFEBIE A S B R
DREE =S5 LTVWEZENRPES IR 5T, T 5T,
< U 2 E IR O 5 AERIIZ B W Tid, TRPV2
EHEE VY =2 —-) Vg A LT, LLADMEE
T2 HHES2ITR -2, (EMBO Rep, 2016;
Pfliiger Archiv Europen J Physiol, 2016),

BT B TV ORERZEL/LE TRPVL O
BuR sz YED 21k

TIVHYAFTIVEEY AHTIVIZEHIZT 7Y
INZHERT M, ERBORBERENERD, 77V
A AN TVE KD EIRFEAN DBZ VAR, T 7
VA AHTIVEY VY — TRPAL O EUESZ ML Y
AH TV TRPAL K0 ifinro7z, 5—DD&EL v —
TRPV1 OEBEZME 2 DOH TNV TRRD, 77V
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71 A DOV TRPVL 1348 0 3R U BB CRUS/EL ., v
W AH TN TRPVL ZWITEMEL T, DOIEMEIRE
WZKEL oz, 77U HYAHL TRPVL &Y A
TV TRPV1 O F A RN B & O s AT IZ
oT, ZOMEDEVWIZEDLSE T FY Y E—L
RASL VD3 D207 I /) BEEEZRELZ, 77U A
Y A AL TRPVL &Y %X 5 T)L TRPVL Tk, # 7
YA UVRBRZHEERRY, TIEDLE 1207 I/
555 S [FE U 7z (J Biol Chem, 2016),

fH## HC-030031 ® TRPA1 ~OX: &AL O [l &

HC-030031 i, B b, YUA, =7 VY, FV—
>7 7= b HFD TRPAL EME2HET 220 T
TRPAL (ZIER AR\, ZZ T, & TRPAL & h T
JVTRPAL DF A FKZFRLU Tt L7z 25, %2
I — T2 535 6 JEEGE R A A T2 1 TOEAL
NHEETEZ N nhoTz, TOMHEETOR M, v
A, =7 MY, ZY =T ) =) A7 D TRPAL TF
FEINTWTHT)VTRPAL THAESZ7 I /DL b
TRPA1 fERkE A2 ) —=> 2 LT, b TRPAL
D 2 MLV — 7 (56 4,5 BEEE N A 1 V[H]) D 855
FHOT ARG XU EFHEE LT, 7TV TRPAL Tl
)V THotz, HTIV TRPALIZT ANRT ¥ %2 H
AU 7z S FAKIE HC-030031 &2 Th -7, €7
574 v ¥ a TRPAL £ HC-030031 &3z h37 <, [
WALDT I JBRIET V¥ = ThHo7-, & b TRPAL
D 855 HHD T AT X2 & HIVERF VKA FH I
12 HC-030031 &2 M ICBb 2 Z e 9 h o7z, &
FEFENIZE > T, & b TRPAL ® 855 HH®D
7 AT ¥ v ¥ HC-030031 DL EMAE SN HER S
N7z (Sci Rep, 2016),



2.3 MEIRY U FIVERFRERM

S5O MBEIFBREREX, O - FRG - BKmx
COMAMIZ Lo TX A SNT WS, YEF T,
DS T F1 AR B 1 U TS & 2 WD AR E IR 3
ZHMIZEE L, TRPC3/6 F ¥ X L% 70 U fEEE
P2Y6 Z &K (P2Y6R) A3 D F M X At % il
TEVITFINEEN T THIZEABLTE 2, &
EZIZ, TRPC3 A UMEDOHM - LA - L 2T &
BRI NBIEEREELEZ M T 2252
U7z, 72, S bV R 7OMBEEHILMERRY
A7 DOPERTFERBZIeE2RHEL, I hav Ry
DA EEET B Drpl BERER I L 0 iEEAI NS
7=y T EIHSPZ Uz, ATIZEREOBE
ZRT,

1. TRPC3-Nox2 BEH Iz & 5 0Misi D & il

AR DORRHEA T L S DEBIZB W THREREZEZ
UKz B I 2 e LTRilie s, Dlfics
WTH, RHAM e bebl £ AT R S T D A % A
THILBASNTWS, AFEICENT, Fx i,
AT LEBESF AV F ¥ XV TH B transient
receptor potential canonical 3 (TRPC3) »* NADPH
oxidase 2 (Nox2) & ZEMAKRE LK L., BEWIIMIRES
FED ROS BEAIZF G TH5Z 2O L, T
M EEELTMIRIZ BT, TRPC3 HEA Pyr3 8 L O
sIRNA ALE . BebkihRIEIER T 5 Nox2 OFF
PEALZIIHIL 72, TRPC3 & Nox2 L EHEKE T 5
ZXIZ& D Nox2 2 v NI B a2 LZEAI 2, TRPC3
RE~T 22 AWTRER, REIREZE I XL 2 EEA4T
HERINLHDBEREETHSNL»r o725 DD, DlE
DL A N L2 EHRHEAL (L) 2NFIFE R X
TWiz, BLEDZ &6 TRPC3-Nox2 HERerE B 13,
FEEATIZ & 20RO (M) 2355 5 HELA
L 720 55 Z AR E Nz, Kitajima et al.,
Scientific Reports 2016 6:37001, Numaga-Tomita et
al., Scientific Reports 2016 6:39383.

2. RFY VY Vfifiiic b1 5 TRPC3-Nox2 #
EYNOL &

152

RE v sy (DOX) Idkk % 7 vk IE 5 A %) 72
PilEBETHh D —HT, BERLOHFEEVEIEHE L
THEH SN TWS, DOX FEFM OO EILRICIX
NADPH oxidase 2(Nox2) % 1t U 7= 1% VI 32 48 gk oD B
HEWRBINTWEA, T OFEM A IR X2 >
TWiah o7z, TRPC3 Ri#E~Y Y A £ 7-1% TRPC3-
NOX2 #HAWKK B FEAE S~ 7 212 DOX ##45.L
e A, WA ATHE SN S EE R OEREK
T EOEREE A, TRPC3 KA F 7z 30 Al fa ks 21
TRPC3-NOX2 AR EATF PRI L > TIEIF
SERIZHIHIE N7z, DOX #5 <7 Z.0ETlk TRPC3
& Nox2 ODFBENEIML TH D, Nox2 FHEE KL
DEBETAEICHEL TV, DOX #5 <7 2
i CIMEIRHK S 7 F U DERAL L TH D, KBREAZ b
L A H TRPC3-Nox2 AL % 2 U T\ 5 Al g
MEARI N, M EDFER K D TRPC3-NOX2 #HAMK
FREA DOX 12 & 2 LE BRIz DRV 557 n 1
B & 705 Z e AR RIB I vz,

3. Drpl-MifigKOMEEHIC X Z0HI b3y R
VT OSEE D 1R

NALMEEFOVERTI NIV R 7TOHNE
ZALIRZOMEEHICEETH S, izbid, DHFE
FEALE < D A DREFEESLAE I B W T, DA o B
HAZALDEZ ZETEBEIZI b R Y 7 OwERE 5%
MBI eZ2RELE, ZOBRIZBWT, K%
YIFINEI AV NY T HAEE GTP #EAEAHE
Dynamin-related protein 1 (Drpl) A ARICIEEAL X
NTWhk, 72, Y RpvY Y YU R Ca2t #Hi3oD
=D THB VNV VR EBEFLEEOI PR
VT RHEeLHEEMGEITEZEE2PHS 2T LT,
VNV VOEREEERG LA Y=Y
Yk Drpl ICEERESG U, MEEKEAE Filamin
A & Drpl OMEFEHZMGEIT 2 Z & T, KBREA
LV AFEFRMED Drpl iEHAL LI ha vy R 7 HhH%
WHTd2Ze2lH LA, AEO#EE LD, Drpl &
Filamin A OMEEAMEBRFEEOI ba v FY
TEE SIS B BRBI NI,



2.4 4%E - RO WRFELIBIT AR

MFFEE M Cik, EREEEHERRICED I ER - R
BEAMIRS RN Y TR T o T WD, REEIT
UTOEEIZDWTIFR 2 HELE L 7=,

1. A b U ZRAEME BOKAL P £ AR I BAE 9 BUR
T CRH —a2—n>® AMPK O Higkks

DERIZR A N L AR, BARKAER), HREICHERE R & H R
R DI ZME D DD, KLk
NETIZ, RRTFHEHEEO 2LVF 3 ba e itk
LVEY (CRH) AF=2—vY (CRH =a—nmY) »
AMP ¥ —+ (AMPK) % /v U C & #H:E R T8 % il
THIZEEHOMILTERZ, CRH=a2—B1 > ik A
ML A& - THEMET 2720, ZEHEK CRH =2 —
o> ® AMPK 7%, A b L AROREHERTE D24
BB RENED D B, AL T, A ML RIZ
£ 5 BELGERGTEHHOLIC, ZHEK CRH =a—o Y
WCHIBLT 5 AMPK 232D & 5 fEH % KX h %
N7z,

C57BL/6J ¥ 7 AT social defeat stress & &1 L,
EHRI R, SR BZRARICGAZRIZEL S %
EI %, A DMV ARMATERTHE L2, T ORR,
ANV AEMHT, v AIEE &% 2 EIU 2%
A b L AEfR, @K E OB A I
52 eh MU, An ) —EEEICZ(LIEED >
2o LY FUAINRAEHNT CRH IZXF % shRNA
% BB S E 5 (CRH-Cre:shCRHI/f), s\ &
DREADD #% AWTEMHEZLZD CRH =2 —1 >V DO
BaiiTse., A ML AL ZRHEHBRITEHOZAL
MHK U7z, 512, CRH #ERM Cre recombinase
KA R VY FIANVAEZHANWT, CRH=a—1
VIRFENZ AMPK (2%19 % shRNA % FB{ X W 721 (
CRH-Cre:shAMPK{/f) . Z b L 21T X 5 &HHER
IO B LRI IH E -, Koz, CRH =a—
0 R R IR MEAL R AMPK 2 BBl 5 &
ANV RAEFEBRIZ, @RI EOEIEA ML 7,
CRH =2—n >0 AMPK {itftz 2t €T o il 3
VF AT O VREICEITED 5 7z, AT F R
Y(NPY) % RIS 5 & AMPK ASEHEAL U3
KMAEHI DEEAIEN L 72z, NPY % E%ICH# 5 U 72 i
DALY D BRI IM/EHE S, CRH-Cre:shCRHf/f
XA BVWTHRIE Nz, T I TRIK M SR L
HAMIETO NPY ORBLZ A7z, ZOFEHE, A b

-
—
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L ABIZHUR NS NI O ik~ 7 F R Y(NPY) O
FEDBBMT 52 & & AUz, EHEKIC NPY O Y1
SBEERT AT A M eRETHE, AMVRAIZLD
BERRITEI O ZLAE NG X 7z, LRk
RBhrs, ®|EM CRHE =2 —8v vd, AMPK 2/t L
TAMLVRAIZE 2 AHERTE 2 HIET S EHHS
heiotz, £72. AMPK OiFMHELIZE NI NPY
—a—urHhEELTVWIHRENY D D, — . EfE
¥ CRH —a2—1 > ®» AMPK 38K FEE - F#k -
AR REROGIECIXE S LisnweEXH5ND,

2. RSN X 2 ERMEEROERICLY TF 0%
BRDBEGT 5

MR L, B2 2 BV THRPAME S 5, #i
FEMEZAL & ML S ZhEtEE A £ 72 VIS 5
ZEDRHSENT WS, URLENS, TDAN=A AL
BEL DD >TWRY, L 7FF iR ERGE HicE
MEPN S DM EINEZ RSN TED, HiEe DM
PG I NT WD, ABIFETIR, BT O ZEHEEE &
DERBIZLVTF U EZDY T FANED LS ICHEET
LN, TORE, GEH&Z <7 ZICERE
wH5e, BEEOBEREFKIZFIZEWTLTF oD
FHDBEIMU 7z, L T F U2k ) Vb, STATS,
Akt, ERK &L 7F VEE Y 7 F LB HML TV
7. EEEOME I, Ki6T BRMERSEMR 0 L < B
. RIERIG, BIRMEOZEmEE > Tz, 7z,
ZhatEE % & RABI-BHBEREO R, © MEE
B THRO 5N 5 Muc2 & Cdx2 OFELEINL T
Wiz, Zhizx LT, VL7 F URAKEEFE REL
72 db/db ¥ U AR L T F U RIEHY Y A ob/ob ¥ T A
TIEZIDOLIBBEFIXFEAERD NP o7, B
EOEBRERY» S, SEHEEINC X5 ZEMEE RO
ERIZVTF UZRERPEETEIERREINS,
(Inagaki-Ohara K et al, Nutr Metab, 2016)

3. HHmMak C2C12 O3tz kiEd AMPK
O HiEA

AMP-activated protein kinase (AMPK) I&. &
B W TR, PEOHGEA, autophagy. I b
YR TEROHREIZEE TSI EAHL N LIRS
Twd, LU, bz o ks 2iififEmz s
CPFIFEALYHO R E R > TRV, RIFE T,



AMPKal ¥ 7a=vy b2 a2 7=y b, KUOZED Y72z ME. BBV 7PV Lo THEBITET
Wi /D shRNA ZEEMIZHE L C2C12 iz Vv 222k I ha vy R 7THREOFAMIICBEHTH B
T AMPK (2 X 2 b~ DI Z R 7z, ZDkE  ELER T PGCla ORBZRET LI L2 Rl L
RoalV 7=y M3 BETHEZ L, Z 7o TDESIZ, AMPKal ¥ 7=y b2 a2¥% 72
Nzl T a2y 7a=y Motk I bay =y MPEBHOMLICE 4 RL2EHEET S L
R THREIZRETH A Z 2 ALz, 5612, a2 PSR o7,
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3 EBMHREMAHIIERE

3.1 #E T FIVERFERM

#RE S 7 FIOVRFEE M Tk, AR R O BERE R T
DR % FHEIZ, K0 EHRRTH 2 MR KD 45
P& E % A HEET 22 2 HIEL TS 2 D
TW5, REE, MRZEDE IV X I VBRI
Bild=a—wr—27Y 7OMMEMR. 78 - R
NTEANVEY2) VI F—Y I O%E, 72, Rl
TRETE O R E T % 52 2 5 SldiE &2 BT L 72,

M Z NV Z I VBOEINY AF MZB)5=a—0
¥ =7 7 M

BT I/ B kIR (excitatory amino acid
transporter, EAAT) 1%, ¥ 7 7 A H & hv iz iz
WE V&I Vg (Glu) OEIRE S X X7 E T
FUREIZ X O RBT B T 214 THRRR L, B ZIEIMK
TiE, 7VF 2 THiflic B WT EAAT4 8, N—27 < >
VT (7ANB¥A O—fl) Tld EAATL A8
FELLTWa, EAAT 13, Na K> 7 (Na,K-ATPase)
Lo TED I NG, IBEENS D Nat /KT EX
L2 2 E#H e LTHHELTED, 137D Glu™
BT B720I1Z, 32D Nat & 120 HY % ik
THLLEHIZ1 DO KT 28k d 5, Lid-T,
EAAT (% Glu #i% & %2 U2 EMSE %2R,

25 UHRitEd 5. caged-Glu(RuBi-Glu) Yz
VRIS N2 ER» S, TOMED Glu [IIXEE
(EAAT OKEE) 23T 2 Z LN TE B HE X7, /I
WA T A AREARE ETIVIZERAREZMLL. Na B>
Ta3¥Tazy NEEFATO/ VI T I RI TR
(Atp1a3t/~) T L7z, Atpla3t/~ Tk, T ¥
Y IMIRIZ B WT EAAT BIRA AR & 0 £ BHE I
I L TW7z, EAAT4 & NaKr> 7 a3 ¥ 72=v
DENZB ORI ERE RN FEET S Z L 2R LT WS,
—FH., N=7<> 7070 EAAT R ITEALL TV
7zo Atpla3t/— Tld. FIVF v THIFIZ B W THET L
7- EAAT4 OFE%: 77V THifaD EAAT1 2 Hi{E T %
[Glu [ DEHEMERE M) BB TVwDE 2E X6
N5, Atpla3t/— 1k, AMERREEY A M=T8—F
Y =Z A (RDP, EMY 2 F=7 DYTI12) &/
HYEF#H (AHC) OJREBET IV TH 5 (Ikeda et al.,
2013), Z 5 L72 B EIZE WT EAAT A3 5 1%#
WHEREYSTT, I EhEMEI2EDTWS, AE
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F, FEERIKZE L S I HRERIKR S & o HFBFSE
& UTEMU 7z,
PE - HEODFAI=ZL —HNVEV2) U FF—
¥ II &R X 5 il —
Ca?T/ANEY 2 ) VIKEET BT A V¥ —¥ 11
a (CaMKIla) 1, HiRMRERICEZ SFET 2EHE
D VBL#ER OV DT, WEY S T AREED
EhfHWFEELEZZ SN TWS, Lk, CaMKIlla ®
FF—EHEEE RS UAEREER ) v o1 Vv TR
(CaMKIIa-KI) Z AW T, CaMKIlo iEMEA IS
INBEREIZ DWW TR T WS, N FETIZ, CaMKIla i

Ve EARFVEDFH - SLRDOBALIZBHATH D W
BARARAFMEDZEHE - FUIRITH U TR IIZBI 59 %

ZeWbhroTE T, —H., THUHNDEHE - FRO
ANZALNDEEIZ D WTRARHEBR SRS, 2
THEL, v—& -1y N, FERET A NE DK - fR
FMMEEED TR E B OV TR 2T o722 2 5,
HoLREEEIRDNLDr -T2, ZTH6 OFERIL,
CaMKIla 2 EHERGEEDOFE - WROD T A =X
ML U FTHEIE2RBLTWS, BIEX
512, AT OERMO CaMKIla-KI ¥ 7 A% HWT,
CaMKIla MO BB HEMIZDONWT, Mt zi#Ed T
W3,

KI5 R 1 B 1 D BTG ¥ 2 bR o fi W
TN, RO A RRRG E 2 AT o ERE
REUTORITIA, BUEPLE ReFHlE &%
BAC BT B IG BT A3 5. KINLHER DA IR
WEHU, WEREE L TR REIZ2—a 225
in vivo /8w F 27 7 ¥ FiiEkCMIlaA G ER 2 17\, B4
DREFERIBIC & 0 FEF SN B MRIGE O 8k - i %
fioT&E7, SHEEIX, BEIZAEBPSMA TICERIGE®R
JEEBSRE DRI A 4T 5 728, HEE FOFrHRE = 2 —
2 YH 5 in vivo /Ny F 27 T v Tl sk M E A EE SR IE
DiF = To 72, WHETIZEE von Frey 72 & O &
ORI ENZ 2 &, HREl=Za—vvidy 7
B DFESENIEIL ., FABEP AT 5L
HER N OREIGE DTSRI Uz, 58, 71 LA
NI R —Ex HWTIOGRIEFINFEEMAG DY, &
RIZBES5 3 2HME/ VT RLFY v=a—na ok
Hp ¥ % IR T 2 FETH B,



3.2 KEN#H#E DI ERSRATFRERFT

W E ORI - REEZ RS-0z 2 TIZ,
R - GABA MO G125 W, BRRZEREE -
HHERIEST - FoK - D THRBLD AR =V S ERSFL,
B - BRAEHOFIEEZ AL T T ARG L
T& 7z, 5 EITBWTIE, VRO ISR
M BT TR To®mE S5 ES
MZULTWDE, REERZ, ZNSDHRIZY->T5E
YR DY TR A T IZOWT, FEKRDENE
BAHAND—=DTHEBRY F T ARHDAEZIHS
Pz U7z,

(1) KB 5 Je Sl AR D R AR 0 - 0300l 2R % Bk & A
B % kAL

KM R B CTUIRR % 2R BT N & — v % R4 BB VAR R
RSB IIZ WA TV D, HEEMAIZFICEE FIC, &
JE M R - e B T A, 2 S MO T
O B FE BGERE & TR B T LB K % B R
TEDILEETHENZOFHFMIZHES L TIERV, £
TCRERMRREMICHEEEERL. Zho 0B E
AT U7z, T OFER, T oML R ER A OB B
R TR R R T A BN D B Z e b b o
7zo I HUT. HHEOME A FIIIMIE 2 IZNR O 2 &
R—ThdZL, MIFEXNNMMEX L & EIZEHN
5ZeWorolz, TNHEEIEY— I —HKENLSZ
NI D B RS & R BT B & E 2
5ND, Fiz, MW O IZGEE MO A R I
BZperfan, EB HULENTSEE TN
ML E D BWRHICHED Y -2 20252 200
Moz, PAEX D BB B VR i o 4 il 2R

- ! —> NPOWMRBRAM
e 0
DN
\’ id | SMEIE ST LR b
- 2% \/
\\Z///¢ﬁ%
SMAI - MEIOBIHA SHRREE - ®o—
12.08 12.58 13.58
—_—
S AL F R o

(Batn)

B Z @RS 5 2 k. FOMEL PO, LITE
U2 MUlF G & 80 & & U 2 NS HIED 2 71—
TIZHETEDLZ e hbhr o7z, 5 EOKE T H
J & 23 AR I UM E S (2 B ARSI R A B Z 2 %
HOMZLTWED, REZNLRE»SH IS IR
BRBETN—TIZBTBHI LS MIZ LT,

(2) HAMIANOBEAN O - %7 21 7 - Kt
S A7 PE

YF T AR = a =1 YR A TIRAE L T
T ARBIE WSS B Z Ll B B E O

HfRIZE > TAREMNRZ L THD, MEEE~NDEHE
B A O—DIT, BEEX/NKE SR EZ 5 HE
BOMBIKREED & DR ERE D 5, Hi E&Emﬁ
IREARIEX 3L 5 8 N (5b J8) TRIZEEDN S
:K%é%ﬁ@:;—nyﬁf&47hy%7x%
fEp &2 oMb, I T, HUKMRLEIZEA 3 B> 5b
BO—a—pgr 837247 HEWIEHE-=—a—pnYv
MR S & ICRRIITEENS D Th
& B RATTOMB MR RARD P TORKKEDOEH &
CHHIL THRB=a—a v ey F T REELZONE S
MRz, ZORER., BIRANEKILE L RATTO
Za—urH TR TR, TOREERT LITKEL
Bigh, ACYTERATTHo>TEH, TDANEERAIL 3
JE& 5b ETHERLDZ DN PoTz, AWIET, RIEEK
B a—u I KBBRATERER 2 W < Do keE
THRZENTE, FKYF TAREBRIEATIEZ &
WCRERIZES NG Z 2 D30 h o 72,

R DRSS
"""" 23 |
i
V)=
N
mﬂ%g—az g | 5/ HEE—y:
4E313 08 THE R41513.08
=P ﬁﬂﬁx RIENL | o
SMEIE ST e

6/
*ET;E+ AR

—

BHE

2 35 MR RSG Y 7 X 1 T OFEYTE R



3.3 HKIEEHEER EMEERE

LEM Tk, FEMS K CREREE. 8L TENE
KN 70 & DR BB FEAE D 1Z & 2 % [E] SR RE OD P
RS DRI % R T — < IME 27> TW\W5, AF
FEIFEITLAT D 2 IHE 2 Mgt 2 HEE L 7=,

1. ZRTFHEMEIE H Wz in vivo 1 A —Y ¥V FIEIC
F B FEE - FEIZ & B IR D KN E R KL D B
&) THINIZ & B AR E B RE & > T A EfR D
4

2. HUHIPEARRR R R B RE D T S K OBEEIC & 5 21k,
K1z, GABA B X O 27V > v EE) M A B D % -
BT 2 HIIN T & 2O, X 5 ICHIEN
Cl™ A 7 VRS2 BE 5 55,

He =
H R

1. Z%FEEMEEZH W= in vivo 1 X =YV T
X BHE - EICL D KR ER KA LB L
70 7RI K 2 aiet R RS RE & > ) 7 A i O il
AR 2 STl SRR 2 R LT ARER 1) AR
R S EBHERET LYY AIIBWT, KINEE
HMEARTIEFEE (S1) DB 5 Y F T AFHEMHZOWT
TAMABY A FOEEIZOWT, TA MY A OIE
MAIZE Y b Y RAR Y UBRE Iy F 7AW
AL EEIUT, MR Rz A 2 & 2RI
Fifi 3 BB OIIKTH 5 Z & (Kim et al J Clin
Invest 2017). 2) RS 12 & 2 04 K s B s
B O JTEITIRZ AU T BEE & F O AR R A~
OESEH O i EE L, FAMEED 7 2 bad A
DOIEMAL & M HI MR O ES L2 5 ERZ LT
%, SEPSEH T [ A M AR e oD R B % ] S B
LMY T AHEMAKZ D, NI E R
EARFTDHIENTE, IT—AA-IURIVDAN
Z AL ULTHEEINS (BFEth),

7z, 3) MAREMETH 5 I 702 ) 7 HREERK
TlEEY F T ACRREEMT 222 I TH
U7z, AT A AREARIZE T, KR 2SR
MH Ny F 7T 2 TR &0 E A R S B
rREIEL 0%, FMOiZRO R e S
DR FEET B, BIRL RO BREMKEE 70—
AFVF v 26 ATPAMMHE S, 32
027 )7 OEEIEIR LR ICERT 5 2. MR
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fa DRSS LRI BB L7z, Yk Ion
VT OEMEMES S &, MR X ST Bio b
L. MifasEz8l S Lz, 2O &, 3707)7
(TR T T K 2 BB MR 2 HIH LT S AT RRME A
REEI N7z (Kato et al eNeuro 2016) F 7z, FiENIR
ELZHBIZBWT, SLicsWwTIzus) 7ok
ZRABEMIIZ X O Y F T AR I NG Z b, I
I7us )7 OFEMENBRATEEARI 7 us ) T O
BREETO L, SLIZBF Y F TAREIRED U, 5K
BBEHNZB T, B A S 2/3 BAD R A%
B GEI NS Z LAV L 72 (Miyamoto et al
Nature Com, 2016), ZHiZ& b Izu sV 7>+
TABREREZ T TR, MR s 2 it &
D, JRFrEE QR E - B 2T o TWAHE I &
PREBINE, ZNZIMAT, I700) 7TOEZE
RO P RSB D3I 2a=7-v 3 v iZDWn
WTHERAS A=YV THRDIRE Z ATV S,

2. SRR ] B 0 & 2 AR B Al T Y A 4R

HHIE > F 7 A DT RIEIZ 5 1 5 R AE Y
B2 BROBEE R T 572Dy F T ARIED )
O URBROEBEAEMRE Uiz, 70 ¥ U VEMRR
HEORMIZE > T, ¥ FTRBF 27 v U REKR
DNEIMERREIER N D > F T ABBIZ I ABE L T2
TAR—BWRT DI ® TV URERD T4
A=V 7% HWTEIE L 72 (Nakahata et al eNeuro
in press).

E7o. EHS X UREERIZIE KCC2 DFREBHMEN
7. UIFUIX GABA 3B MIEE 25T, LA,
Z D GABA it 73 1 A3 [m] % 76 2 X0 [ 2 [ % D Pt 1 £
DEURMENREBINTWED, RIZEBEWMRGE L
NTWARW, GABA G% % fMildd & ORI S22 ]
AT BE 72 CAMK2 tTA:: KCC2-tetO ¥ 7 A (KCC2
U A) T, A HOE B R Rl R O BE F R
D GABA iz HET 2 &, RO EEH DA
HREEINS, BBz 0 = BRSO E1EE
EL7Z, 2T LY GABA B MEA IZ BN O E
HEDOBERICBIE L T 2 T REMEDVRIR & 7 (RERAYE
D)o



3.4 HRIFHRUIEHFRERF

BURAE AL IRAFZZE T Tl KRINEEIC B 5 B
TEHRALEE & 7 O R BRAR AT P A £ D (50 A % 1 | it L
NVTHFESTZZEE2HIEBL, XTIV P PITAD
TR & MR T in vivo ¥ in vitro fEA % H W72 5E
ZIFoTW5, ZHIZEELT, HFIC&BYF 72
FERERE D 2\ FE R DO MRS B 12 FE D\ 72 e [ B -
BREDFGZIZ DWW T EMT L TW5D, SEE, RbiE
J&I3 D o TN E = A NIZEL T,

1) MIRREHICHAE L 7o RINBCE O BLEYE S 7 A8k
& DR HGERE

KN EEICBEWT, MEICHE U MR ERHIE 2 &
FEUAEE= o —a v, A% BRIV F T A
A EET 2 ZePHEINTWS, FKxOW%EE
Tlid, MR RS N7 AKRMEE NV IVE
KO ERU 2GR 2 T, 4 SRR R 7 o B
U T AKEE E FRE R — V2V ESRIEI & D T L T
Wa, TNETIZ, MIERLELFECTHZ 70— UMl
fa~7Tld, v — i TIZART AR
VF T AREOEENHEEIIH N &, MillagEERNT
D—=DTHB27I7AX—H T I F~Y ¥ (cPedh)
RIS B & MR EHEAR I 25085 Ve & DI K
MHEZINZZ2RELTWS,

ARIEE X, MR L Y F T ARG O FE
W % FEA MR U 7z, 4 JEMIRER o Bt o TR
R % 2 R (44 9-11 Hi) Tlk. fidkL 722
0 —VHIIEART DW, ) 20% DT TYF T AEEN
BlEaniz, % 13-16 Hiic ks &, ¥ F 7S
TERTOEEMN 2512 ER U, ZAUTEWRUG Mk
FARTEMMU 7z, E# 1820 HirE Cliz— Ak
Y F T AEET B2 RT OEEGTERIITE T L, &
FTAEETHERTDIFE ARG HEEICHEET S
£z, TOXIRREHBIZE TS —#HMED
YR TAEMME . FATE] E < — ARG DR
PHE T &, oo —vflilax7 TidR o7z,
U735 T, NUIVE 4 B OMIRRIRE L /-8
MEREGIE, —H, YT T ARAEEPT I LItk NS
MG A OEIG % ED, Bl E i\ T FERE G O &
BBINICH T 2B L o R Ih3 e E2 50
%, 512, cPedh BETEREIES L, £# 911
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HER T TIZ40% Oz a—VHifERTIizcBWT Y+ 7
AFEGPRR SN TE D, ZDH, ¥ F TAFEEDE
BIMETT 200D, WS MR A AERIIZHER X
NBZ e hhrorz, PLEDOKERIE. cPcdh 2R
FERAFMED Y F T AEG RO 2L FHEL TV D
Z e mRIBT B,

2) JrHER I & 0 BIEE O BEYE S T AREICHER
Xh 3 a4k

FE I O R IRERUT X 2 HREALM: O A I 2 k13 R
B A7 6 D MR B D iR AT IZ IR < b T & /=,
ULLadis, SIREFEOY - 7 AEZIZAEL 5 A8
ZlLlIRZE S Z6NTVWERY, T v MERE T,
RSV R AR S 2 &k 3 H E T 1k AR
ZRT 2R SOGANRES U, R 6 B B IS IEERR
FIB T 2 OGRS 5, AR TR, FIRERL
D3R R A D B VE > ) 7 BT D K S ]
HNALE 52X B0 %O 572017, FEMERE
H B WVIERARD &5 S DHRO BRI U T EAL
ZRGT 22 & FE L REEMCEWT, ThE
N O ML D WA VE S > 7 A5 % T U 7z, ARG E)
WA B R FRB T 0T — R —%2 VT, FEERRR
FIWUZ RO 2 BB E & & 2> U O H A L 7=
BEBH LD AT A ZEAREERL 72, GIHEE 2/3 JE
ERIRE D &5 DA — IV IVEFk e 7 —Y RTIV X I Vi
EHWS L =Y — A%y VRHEUEE A DE T,
2/3 JE SRR~ D BUEE M > ) 7 A5 % MEGE 25
N7z, BE# 3 HTRONS ELZIE, EHRRIZEA
R U7z BbhaMifdiciiiy, 2/3 @R 4 fE
HIFRIEIZ & © FEFEE N5 unitary EPSC(uEPSC) ®
BOWHTH -7z, il 6 HTHR SN S ERE(LIEIE
AR RO AT I RS U 7= M B L, 2/3 @i
FRIEOC & 0 FF S b uEPSC o okghne, 2/3,
4, 5 EHIIEEIEIC X 0 ER TN D uEPSC ORIED Y
RKTHo7z, £7-. EPSC D& FIRIEIZEHE 24T
Rohigro 7278, Mk 6 HT 4 EliEc & oIk
TERKAR (2 AT 12 ST 2 HIfIC iR T 5 EPSC D&
TIRIEDHR U7z, BAEORER2 S, FIRERIC LD
2/3 @SR~ QBN S ) T AR E U B AR
MBI TS F T ZADOBD B \MIEEYE O B
KOEIZEBEDLEEZLND,



4 T RT LR
4.1 RERAERFREM

JEEE RV O PN T 3 K O 3R R D e g
M2 ERMERNGE LT Ez, BUEIRORE e EEE
DT —< e LTz EDT WS, AREIZEL T
BAEEITRR ALY T 200
V4= a—a V& &Nz, BRI TE, il
RERDIFZM & WG S R ZINEENCS X 280D
WMEzEDZ Iz, TV rvaryey ¥y I
M ZATEERITIGHT 2 AEIT>T WD, HITHIR
% 5T 5= 2 — v ViR E O R A R O A &
7z,

1. B2 llAHDEHEADORE
INFETOEIZET 2 EHPEWRETIEBEAIINT S
MHRIGE ZFTARTE 20, BRRITITE R 5 G A
BOINTZEEDPZL S FHEL, FEDBOMALGHLYE
PYMRDRIE IS DB EN DS, TITRERLD D
Dt % M AG DR R N 2 RS & TR
PR, BN BIE L EDESICHRT %
PRIz, AIUHETEHORLS 8 h b 2 %Y
FLOFRRICELE U 720w 5. HL V4 o s
ANz, T ORERN LB OMBA 2 AEIHIZ R < G
BL, D=2 —0 Y TIEZONRERMITEMAIY
THIRENS TIEHFHPATER VI LR ho7z, 2D
ZliE, O AL HEIER N 2 UH AR EE © 17
OB L ERBT S,
2. EMOMHNEBIZ BIF ol SRR D
YU V4 FOBE FAlEE E (PIT) OIGE)EZEM D
LIMEMHIRE KL TWRZ 2 INETITHO R
U772 & 7203, X 512205 HOVINMEEIS O £ 1R
BFREDEI IR INEONEZHSNIZTE72HD
FEEET o7, B AiZbizb, Iz 9EOFEMT
T S 17z Bk O E YR % 18 O Bl AR B & 3R L.
OB RBHEEOMBIZB VT, YARENS 9
FMOZEMEZBRL WD L EOMEE 2L, <
WF RV RE— URETEE VT, IO HERE
BN 2 A, NS EZE (PIT) OWEE)/N X —
VBT X > TRELSE/ILTWD Z LD
SN LR o7z, HMERREZICBVWTIX, PIT OF#H
KIUL, FEM ORI (s, BEIRY) OBLE
EFRAMMUT W, 20T &Il A7 2 EHE% 1T

oA

e
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RNV IR T DR DS, BRI 25 46 fil 7 0%
BRI &k o TRUEREZ KIS 5 K5 & fkT5 2%
RTEEZOND,
3. Tuvzrvarvy ¥z ksmigEM %
F\WN == 1 27 BV DT E S BR

BB DOMREA = XL DA% B & U2 178%E
BB X OEBERTIZT + A7 LA RIZERU 2 i
FIEA— RN N SN D, R AR B R R 72
EOBIMEIZOWTHETH 20, EWTE £ 58
FAD ST RbOND, —H, EWRIEIZY TLRE
BEFRE S TWED, BENES TIERY, Tuyzy
Yarvvy¥rys (PM) iz HWCEifgz EZY o X
SINRIZRRT DRI E RS AT LEFFEL,
YOV DATEIFERRIZ B\ CHHli 2 17 > 7z, EWFEM R
B Z ROV VI, FEM G E R OYIR I #
FLUPMAK (8 FEMAT TV —: &E. W)
ER Uz, EMRERMHNRE SR U772 e S TEV R
RERTEMAT TV — (B) ILBEWVWT, PMAEEHILK
WEOMT & KISRFMDOIEREZ £ U7z, ZORRIEP
MAFFEAEYNGEVEREE R L TWSZ e, PM
Bl MR A ORF R 12 B W T I ERY — L &
HOEBHZ L ERBT B,
4. YOV TFHIEEEE I B 20 RGERMI O RS O X
1 FITA

)L 0> S R B v k¥R o> b I E R B R LTk
FITBEREZ /S5 =2 — 0 U ARBLTEELTE D,
oDz a—uid, RINMEEROHZ /ES A
FAMDAVEITAL (¢) &NA T4 bOREBAE (d)
ZIEMEICRILT 22 WD hoTWVWD, £I T, KR
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X, BORGEIZS5 R 28 %R 57201Z, MRI %\ T In-relationship #f (RXBEHHFH). No-relationship #f (R EEHHF
#5) OME % FHEIL 7z, In-relationship B Tlk. HBRD —ETH 2 HHRRSADIK AEEE DR %2 Bz, X 5121,
In-relationship #1255 1) 2 EBIERED LR ERED =, ThoDMER» S, REBHFEZAET S Z Lkt b ORI DR
W E T G2 DRV RIZ S Nz,

HEFFZEHE - JIGEHRR (BESRFEETF)

Kawamichi H, Sugawara SK, Hamano YH, Makita K, Kochiyama T, Sadato N (2016) Increased frequency of social
interaction is associated with enjoyment enhancement and reward system activation. Sci Rep 6:24561.

i & DHRNRIRER DI LI M > THERBDTH S, £I T, Fld, M & O P O WEIR OTEE A
i & DRIRMEZ R OB OREUF Mk & BT 5 L F 2. B RNRIRD— D TH 5 R — )V L% T h ORIEE) 2 IMRI
WEDEHIIL 7, MERELT, K- VEILPEA S (Thbb, KRG T) L SMFIRBLAZEL, Tl LT
R OIEE AR U 72, T OIEENE & QBRI 2 R OO 2 R T EMEBRE L AERMEBEEZ R Lz, Zhdb,
fli & DB D B U TREU DK UAN, N DBRMEZMET 5 -00FBM T LTEHVWTWE EE AT,

HEFLEHE - JIGEHRR (BERRFEZ)

Kawamichi H, Yoshihara K, Sugawara SK, Matsunaga M, Makita K, Hamano YH, Tanabe HC, Sadato N (2016)
Helping behavior induced by empathic concern attenuates anterior cingulate activation in response to others’ distress.
Soc Neurosci 11:109-122.

iz 9 2 AT ENE, RN RIZ X > THEf o Twad eEZ oMb, — /T, MFITNT 2 LA KIS ITEY Tld Ak
CEBIZHU 2 Z RSN TWDS, £Z T Hicldk HBITERNT 2 5102 KRR T 25 REOFEE, BITEIZLD
B INns eF R, MRIIZ & 2 EBRIBIZLE EfMi U7z, Mg 258 — )V UE T NI S N 2 BRONIEEh % 5115 5 &
pain matrix O —¥BT b 2 HIRBHAREIOIGEHAEIR L 72, Z OIEEIE, MFEANOMENDR—IVEIL 2P T & T, Y%
HORBENEEDIR SNz, WREPERA S Z TR L, ZhoDfFERICE D, HBIZHD <BITE) & SO MIZ T
WD H B Z EARB I T,

HEMFEE  RPEEFREEIER (8B R E LR TR E 1)

MEBFE 7, REEET, S|REWE, BELCKE (2016) HEKIE L HKERFORME KE HERPFERLE AT DR (2)
The association between schizophrenia and developmental disorder. EfARFFHES: 45(9):1169-1175.

MERINE, BHARS b7 L0E, ZBRRORBRIZIEE < DERPRINT WS, DSM-5 Tt A FRIIED 535 & Lakm il
BRI N7z, ASD ORHEIZE RIS E L OM CEGIMEVFAET 2720, ERADPE L WEIREZ WA, HREZIICH LTI
HOEE) & T 5 Z L IC K D ERALEAADMENBE I N T WD, FFEMH - 5T A =X LOMIHIZIE, ZDOBWHREE -
BUREIMIE 22 5 OFFSEL L 12, 7 LI LEETH Y, IC—HBRUTEB L7 ML EfiE T3,

LREIfFEE « RPEEFRAGMER (4 EBRREE SRR HIE D)

RS, BIRR, EMnh, HART, REFEET, @HNER (2016) iz 22 2 BB Y 7 — FAEOM
#t An analysis of saccade positions in tracing tasks. 558k 116(343): 19-24.

t MAMRE BRI T 7201218, HRE FRMEOHREHAIETH2HEMEL TS EEA NS, AMETIE, ZOWHH
T2 TR D iz, R HBORBNER DY v — 7 RNIEERZ FAPLUE L UT, 2% 0 EBIRFO RV LAE & BHRALE &
FIREHI L 72 7 — X & @M L7z, R UG FARBGE EOMEI K E D0 % W@ LK X7 & A I 2T Saccade DFELES
EREL 85 engirolz. TD Saccade DFEMANE, 2 DOMHRZFREOHBE TR O, EIEX 1 DORHEZ RO
BTRESNEP o7z, T, #H<OPHL WD K E 280 2 #f b 5 72421 Saccade WEZ > TWE 7D EER S
ns.

HEFIEE - AREMEIR (4B RFERZRERE VRO B35 %E )
Yoshihara K, Tanabe HC, Kawamichi H, Koike T, Yamazaki M, Sudo N, Sadato N (2016) Neural correlates of fear-
induced sympathetic response associated with the peripheral temperature change rate. Neuroimage 134:522-531.

BRI & 2 R AIR O ZAIZ BT 2 INAET 2 M § 2720, fREDKRIREZHIE LA SR T — Mg & G & G
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LT\ 2 BTG % BERER) MRI 12 & D i~ 7z, MRIRERICFE UG EHIEL, 3BT TRMICR A L SITRU 2
B 9 RNETHELTE S5 o7, MTOREIR, Bl &2 BT 5 BRI mbkik & gk, Rk & 5 S ORI &
DVEE S I e, EARIME L BTIERIRE OBERERS & ILBMOREIZ L W Bffish s Z e RSNk,

HEMEE - HBEBEIR (5B RFRERERE RO 56 E)

H2 78 (2016) HEEHENDIMBIZN T 70 —F 4 S EFEFE T B 1 2/ D% E]. EFEHH 64(11): 68-69.
SHEOFHIIB I ANMHOKENZOVWTOMINTH S, £k hO—MBNA/NMEORE L BREEZ BN L. SREABRIzE T
LN O ENE THEMLIZ X ZMBLORN] L WS F—T = RTHENEZ & 2R U7z, RICEBIZB IR >R RMEED¥Y
IZDWT DRERERIN A X =YV W2 ELY B, RO AL S TRERICE /NP EER &S 2R-TI 2R 0k, &
AT EFEE I BE S DRGEALAN DN DD D IZ DWW T U Tz,

HLRTIEE - RS TER (R PEREREE L &2 —)

Matsui T, Nakamura T, Utsumi A, Sasaki AT, Koike T, Yoshida Y, Harada T, Tanabe HC, Sadato N (2016) The role
of prosody and context in sarcasm comprehension: Behavioral and fMRI evidence. Neuropsychologia 87:74-84.
BERIE, GEUFDHEE L2 XTIl D ORFRE XN ORERE B EFIEAS5ETH D, MEFVERITK I EonTiE, H
S DNE LB D AG DR RP DR E 2 N T 5 Z 212k 5, 7272, HEOUEERIZIHS Mz nTunian
DWBRTH B, I T, HRARBFEFONAE LT 5 L\ WIRHZ LT, BREMIBHKILEEEZHNTHNZL A, £ETF
RUSHATEF DS EE A H 2 40 5 TV 2 ATREMEAVRIB X iz,

HEFZEH - KAREHR (HIBERKZEEZ A ZF MR L)

Nakata M, Gantulga D, Santoso P, Zhang B, Masuda C, Mori M, Okada T, Yada T (2016) Paraventricular
NUCB2/nesfatin-1 supports oxytocin and vasopressin neurons to control feeding behavior and fluid balance in male
mice. Endocrinology 157:2322-2332.

R T EER D NUCB2/nesfatin-1 OFBl% shRNA MBI X 0 FERIGIZBHEF L7z v 23, BERAF Y by U RBHK
TLHEBES XOCZOHOEHEZEL, /2, BREBICLZEMEL NNV TV v UREFELS, S iz, EEKD
NUCB2/nesfatin-1 l&, AF > MY V2N UTIXIANF—R#E, £z, XV T Ly YU ENUTHRENS Y AEHBILTW
5,

HLEFIEE - RAREHRR (HBERKZEEZEI AR M E LR )

Otogon-Uul Z, Suyama S, Onodera H, Yada T (2016) Optogenetic activation of leptin-and glucose-regulated GABAer-
gic neurons in dorsomedial hypothalamus promotes food intake via inhibitory synaptic transmission to paraventricular
nucleus of hypothalamus. Molecular Metabolism 5(8):709-715.

B GABA =2 — 0 Y OMEEEE A WZEHALTEEZ TIET 5, ZOTIE. BaER RO = FE-A OIS 7
TR LD, BAMK GABA =2 —0 Y37V a—ARERTICEOER IR, LIF VR LT NS, BH
¥ GABA —=a—p Yy 2 EENEER=a—v Y e ULTHEL 7,

HFETFLEH - RKEREER (HIBERKERE LA R LB M)

Li E, Nakata M, Shinozaki A, Yang Y, Zhang B, Yada T (2016) Betatrophin expression is promoted in obese hyper-
insulinemic type 2 but not type 1 diabetic mice. Endocr J 63(7):611-619.

Bol, BES B AIRIEFRAN T & U TG & 1172 Betatrophin QR A CHEIFECORBIL, S K1 > 2 ) ViEFitED 2
BIRERIA D ATRELTE D, ZTho OFREBTOME [ MO EIZB L 2 WHEBA AN R EE VP RBEI NS, —F. S
MBIz & D BB L 72 1 BBERB Y Y A TR LA LT W5,

SRS IR )

HFEIRFEE - R EAEE (FEM)

Negishi T, Miyazaki N, Murata K, Yasuo H, Ueno N (2016) Physical association between a novel plasma-membrane
structure and centrosome orients cell division. eLife 5: €16550.

AV AR OMINE /2 Tld, BEEES 2fllah S5 DR OMMEOEAIZ LD, HilSHO LS HEEINTWE Z 2 REL
=, FERFZE T, T QBRI A & OB AEE DFFHl 2 SBF-SEM %o T~ 7z, K%, BEHEHINE D S Mgz
D, BOZIXIHBH MO EZFHIRT 22 2T, MEAEOAANREINDEZ LR bhr o7z,

SERBRSEA « FIIRIERIR 2 L — 7 ([ SRR

Haga K, Fujimoto A, Takai-Todaka R , Miki M, Doan YH, Murakami K, Yokoyama M, Murata K, Nakanishi A,
Katayama K (2016) Functional receptor molecules CD300lf and CD300ld within the CD300 family enable murine
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noroviruses to infect cells. Proc Natl Acad Sci USA 113: E6248-E6255.

ST A YAV ADBIZEED CD300Id B & CD300If THDZ & 2FHKHA Uz, HEMETIE, T2/ 871 ILAD
Xy TUROWER 7 54 ABTFIEMEE R FETIC L D 7.9 ADMHEE CTHEL. AEOYV—ETFTY VI DN FREE R Mo
T. F¥ 7Y e CD300If L D#EHHAE IV a2 -2 Y Iab—Ya iZk D #fEE LT,

(LT HMEBI=)

H[FFF2E# : Ryohei Yasuda (Max Planck Florida Institute)

Hedrick NG, Harward SC, Hall CE, Murakoshi H, McNamara JO, and Yasuda R (2016) Rho GTPase complementation
underlies BDNF-dependent homo- and heterosynaptic plasticity. Nature 538:104-108.

MMANS 7 F V537 Th 5 Racl @ FRET £ ¥ — %2 HBUICHFE L, EAMRMIED > 7 2/ BZ{LRHIZ B 15 % Racl O
RPN 2 — Y 2 AL NIT U T,

(TANART X —FAFEE)

HFEfFESE - HRA= g (BB XRT)

Nagai T, Nakamuta S, Kuroda K, Nakauchi S, Nishioka T, Takano T, Zhang X, Tsuboi D, Funahashi Y, Nakano T,
Yoshimoto J, Kobayashi K, Uchigashima M, Watanabe M, Miura M, Nishi A, Kobayashi K, Yamada K, Amano M,
Kaibuchi K. Phospho-proteomics of the dopamine pathway enables discovery of Rapl activation as a reward signal in
vivo. Neuron 89:550-565.

AWFZENT & > T, MEARITAFAET 2 h AR O K —33 Y D1 2B ARXPKAXRapl GTPase ¥ 27 FIVRERD, #H
BATE) %GS5 Z EDHS TR o7z, BME KD AAV X7 X —DPEMMHI N ILFARETH B,

HLFERFIEHE - T R (RERE)

Sugaya Y, Yamazaki M, Uchigashima M, Kobayashi K, Watanabe M, Sakimura K, Kano M (2016) Crucial roles of
the endocannabinoid 2-arachidonoylglycerol in the suppression of epileptic seizures. Cell Rep 16:1405-1415.
FELZHNRMED Y FE A RTHE 2-TIF R /AN ) 2a =R TAPADIERTH B 1P WNAFEEEZ BRI L TWw
L5ZEMHSNTH 5Tz, AAV R Z—DEMFH S W LFERTETH 5,

AT BRI =)

L[EIHTEE - HEAMZ WS (R AEY 2T

Ohashi R, Takao K, Miyakawa T, Shiina N (2016) Comprehensive behavioral analysis of RNG105 (Caprinl) heterozy-
gous mice: Reduced social interaction and attenuated response to novelty. Sci Rep 6:20775.

RNG105 1%, XX N2E5 RNA AT X2 U 7BHE UTHASIZE DRI NZ, RNGI05 BETFE2MELZ<Y
ATIE, BMRZEEAD(ES RNA Ok AME T L. ZOERE UTEMRZER D > F T A0, BREeIZEH L. Ak Az
R EBIERD D o TEIZHET 21X TOMRAE Y T -0 AFITBELTUES Z e &R Uz, Zauz kb, BRERAD
{54 RNA i3k & 20 E S BT R V2B EEA, ¥ F TAOMALD A 5T, EFEBRMHERY b7 — V7 EEIZBATH
5D hotz,

SLRITIEE - BRI (RIRKF)

Morishita Y, Yoshioka Y, Takimura Y, Shimizu Y, Namba Y, Nojiri N, Ishizaka T, Takao K, Yamashita F, Takuma
K, Ago Y, Nagano K, Mukai Y, Kamada H, Tsunoda SI, Saito S, Matsuda T, Hashida M, Miyakawa T, Higashisaka
K, Tsutsumi Y (2016) Distribution of Silver Nanoparticles to Breast Milk and Their Biological Effects on Breast-Fed
Offspring Mice. ACS Nano 10(9):8180-8191.

F 7 BT O EEHEA 2212 B W T, BHRDRRE O, RIMERNIZ IR U 728 RT3 RAABIT L. #2E2NH L T~
ERBITULAEDZEZHONE Uiz, THIT. F /K TORIABITID, RT&E  EMRLIcioliEInNs &, P /T
BAZ N U THOMIIRATS 2 —75 T, BIEOIREEBOH T~ BEMERE 2 MEPERL ZHEICEWTH, [FONERIRIMRE
I EE S22 ey, O LT,

HEfFTEHE - BHRBEER (GIRKE)

Okamoto K, Yamasaki M, Takao K, Soya S, Iwasaki M, Sasaki K, Magoori K, Sakakibara I, Miyakawa T, Mieda M,
Watanabe M, Sakai J, Yanagisawa M, Sakurai T (2016) QRFP-deficient mice are hypophagic, lean, hypoactive and
exhibit increased anxiety-like behavior. PLoS ONE 11(11):e0164716.

GPR103A £ U GPR103B OHNEMEY 47> FTH 5 QRFP IFHKR T & b BB L, ZAEMBIZAMGDBR PRSI HEI L
TW2, QRFP 2<Y VA T/ v 2777 b UL ZAERERPEERD WS QRFP OIS & i DBHR B R S iz,
TEEIE DR T R AR TE 2 & DT RE S R oz,
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2 YVURIYYLZE

2.1 56 OEEFMAN - EHEXRFEZRMARM GRS VKRI D A

Hig::2016 ££9 A 24 B (£)
LA - A B R E AR iR 3 R

13:00-13:10 BAfEOHRE

Ho B RPEZLRMER SR MK - FERR

IR AR - R
13:10-14:00 i (F2E) MER: ANBRFEZRAPER B 68 %
13:10-13:35 LM EWIS2RT % Bl

[BYREIRITENC B D 2 UK T AMP 3 J — ¥ ORI /EH
13:35-14:00 # BARFERBIE ZIISerT 8% Bk 24

(AZRY w7y y Ru—L e BUERE ; MBI A & 3 2 FRBYLE KIE D 4 75k
14:00-14:10 K%
14:10-15:30 KAX—F£ (GHFES) (77vy>¥a b= 355, @i 45 9)
15:30-16:20 i ($£4:) BER:A 0B RPRBK AW 80 A x%h
15:30-15:55 HHEAESEAT B B Bk

[EC &t DM AT DD B Y IVORE - RE R4y b7 —2 ]
15:55-16:20 % i B KR 2RISR 2% KEF Sk

DEF=a—1 Y - BRH Y AT LABRODF 7 FIVEEE]
16:20-16:30 {A%E
16:30-17:50 RA X —%FK (BEES) (75 vy a b—2 35 4, it 45 2)
18:00-19:30 fHzc e (R EEH)

2.2 The 6th Joint CIN — NIPS Symposium

10 — 11 October 2016

Lecture Hall, Institute for Medical Virology, Elfriede-Aulhorn-Str. 6
Tiibingen University, Tiibingen, Germany

Day 1: Monday, 10 October 2016

Welcome Addresses by Peter Thier (CIN) and Atsushi Nambu / Tadashi Isa (NIPS)
Masaki Fukunaga (NIPS)

Resting State fMRI Network Analysis of Anesthetized Monkey Brain
Olga Garaschuk(CIN)

The Role of in Vivo Calcuim Signaling of Microglia for Monitoring Their Activation State
Junichi Chikazoe (NIPS)

Human Gustatory Cortex Revealed by Multivoxel Pattern Analysis
Andrea Burgalossi (CIN)

Microcircuits and Plasticity of Hippocampal Spatial Representations
Naokazu Goda (NIPS)

Visuohaptic Experience Alters Neural Representation in the Monkey Visual Cortex
Martin Giese (CIN)

Phenomenological Model for the Adapatation of Shape-Selective Neurons in Area IT
Klaus Scheffler (CIN)

Ultra-High Resolution Functional BOLD Imaging: Do We Really See More?
Masaki Isoda (NIPS)

Phenotype-Driven Cognitive Genomics in the Macaque:A Naturally Occurring Case of Autistic Disorder
Markus Siegel (CIN)

Cortical Information Flow during Flexible Sensorimotor Decisions
Hiromi Sano (NIPS)

Physiological Roles of Cortico-Striatal Neurons in the Basal Ganglia
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Day 2: Tuesday, 11 October 2016

Antimo Buonocore (CIN)
Alteration of the Microsaccadic Velocity-Amplitude Main Sequence, Relationship after Visual Transients:
Implications for Models of Saccade Control

Masatoshi Yoshida(NIPS)
Attention in Blindsight Monkey

Ziad Hafed (CIN)
Sharper, Stronger, Faster Upper Visual Field Representation in Primate Superior Colliculus

11:30 Junichi Nabekura (NIPS)
Cortical Synapse Remodeling in Vivo; Neuron-Glia Interaction

LIGHTNING TALKS
POSTER SESSION AND LUNCH SNACKS

Tetsuo Kida (NIPS)
MEG Analysis of Attentional Modulation and Control
Takashi Sato (CIN)
Reciprocal Connectivity Streamlines Sensory-Motor Communication in Mouse Fronto-Parietal Cortex
Yasuhiro Go (NIPS)
Spatiotemporal Gene Expression Trajectory in the Human and Non-Human Ape Brains
Cornelius Schwarz (CIN)
The Slip Hypothesis - Tactile Perception and Its Neuronal Bases
Thomas Euler (CIN)
Interplay of Excitation and Inhibition Decorrelates Visual Feature Representation in the Mammalian Inner
Retina

23 H3E F150YaVKE (CU) - EREFRAM (NIPS) AR Y HEIY L4

HI: 2017 (Epk29) £1H6H
B . FaduyavREEER Nvar x4
A=E/ A FNE
Opening Lecture:
“NIPS, an inter-university research institute for physiology and neuroscience”
Keiji Imoto (Director General, NIPS)
Special Lecture I:
“Regulation of the function and stoichiometry of Kv4.2/KChIP4/DPP10 channel complexes”
Yoshihiro Kubo (NIPS)
Special Lecture II:
“Control of neural activities and behaviors using genetic tools”
Thongchai Sooksawate (CU)
Symposium I: “Neurophysiology and Neuropharmacology”
“Developmentally upregulated P2Y6 receptor promotes angiotensin II-induced hypertensive signaling”
Akiyuki Nishimura (NIPS)
“Experience-dependent emergence of fine-scale networks in visual cortex
Ayako Ishikawa (NIPS)
“Neuroprotective effects of medicinal plant extracts and natural products”
Tewin Tencomnao (CU)
Special Lecture III:
“Neural control of limb movement and its disorder: multidisciplinary approach”
Kazuhiko SEKI (National Center of Neurology and Psychiatry, Japan)
Special Lecture 1V:
“Epigenetic editing human repetitive sequences: Novel model for cancer treatment”
Apiwat Mutirangura (CU)
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Symposium II: “Cancer biology and drug discovery”
“Cancer stem cells”
Pithi Chanvorachote (CU)
“Oxidative stress epigenetically up-regulates LINE-1 Retrotransposon elements”
Chanchai Boonla (CU)
“Herbal medicines for cancer therapy”
Chatchai Chaotham (CU)

2.4 H A7 DEBRFMEMERS VRI D L

The 47th NIPS International Symposium “Decoding Synapses”
Okazaki Conference Center (OCC), Okazaki, Aichi October 26 — 28, 2016

October 26 (Wed)
Opening remarks Keiji Imoto (Director General, NIPS, Japan)
Introduction Masaki Fukata (NIPS, Japan)

Session 1: Regulation of receptor trafficking

Masaki Fukata (NIPS, Japan)
“Regulatory mechanisms for AMPA receptors through PSD-95"

Katherine W Roche (NTH/NINDS, USA)
“PSD-95 plays diverse roles in regulating synaptic NMDA receptors”

Akihiko S Kato (Lilly Research Laboratory, USA)
“Selective pharmacological modulation of forebrain AMPA receptors: Success in the development of TARP ~-8-
dependent AMPA receptor antagonist, TDAA”

Special Lecture 1:
David S Bredt (Janssen Pharmaceutical Companies of Johnson and Johnson, USA)
“Discovery of NACHO: An essential chaperone for presynaptic and postsynaptic nicotinic acetylcholine receptors
in brain”

Luncheon Satellite Seminar
Ryohei Yasuda (Max Planck Florida Institute, USA)

“Biochemical computation in single dendritic spines: implication in synaptic plasticity”

Session 2: Trans-synaptic regulation
Eunjoon Kim (KAIST, Korea)
“Regulation of neuronal synapses by the SALM /Lrfn family of synaptic adhesion molecules”
Katsuhiko Tabuchi (Shinshu Univ, Japan)
“Distortion of the synaptic functions in the microcircuit of the brain in model mice for neurodevelopmental
disorders”
Michisuke Yuzaki (Keio Univ, Japan) “Synaptic M é nage a TroisX|A Bridge Over Troubled Synapses”
Session 3: Synaptic dynamics and plasticity 1
Toshihisa Ohtsuka (Univ of Yamanashi, Japan)
“Decoding short-term synaptic plasticity: implication of CAST phosphorylation in control of synaptic plasticity
at the excitatory synapses”
Shigeo Okabe (The Univ of Tokyo, Japan)
“Maturation-dependent regulation of synaptic density and dynamics”
Naoki Matsuo (Osaka Univ, Japan)
“Visualization and manipulation of memory engram”
Eisuke Koya (Univ of Sussex, UK)
“Enhanced excitability of nucleus accumbens, but not orbitofrontal cortex neuronal ensembles following sucrose
memory recall: reversal by extinction”
Kazuhiko Yamaguchi (RIKEN, Japan)
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“Reassessment of synaptic plasticity in mutant mice carrying mutated GluA2-CT with normal ability in motor
learning: revival of LTD hypothesis”

Flash talk for poster presentations (2 min x 12 persons, FT1-FT12)

October 27 (Thu)
Special Lecture 2:
Masanobu Kano (The Univ of Tokyo, Japan)

“Multiple phases of activity-dependent synapse elimination in the developing cerebellum”

Session 4: Synaptic dynamics and plasticity 11
Keiko Tanaka-Yamamoto (KIST, Korea)
“Timely regulated late endosome sorting for the maintenance of cerebellar long-term depression”
Masahiko Watanabe (Hokkaido Univ, Japan)

“Glutamate transporter GLAST controls synaptic wrapping by Bergmann glia and ensures proper wiring in
Purkinje cells”

Kazuo Emoto (The Univ of Tokyo, Japan)

“Spatio-temporal regulation of dendrite development and remodeling”

Special Lecture 3:
Daniel Choquet (CNRS-Bordeaux Univ, France)

“The various roles of nanoscale AMPA receptor dynamics in synaptic plasticity”

Session 5: Synaptic imaging and manipulation I
Hideji Murakoshi (NIPS, Japan)
“Spatiotemporal manipulation and imaging of signaling molecules in dendritic spines”
Matthew J Kennedy (Univ of Colorado Denver Sch of Med, USA)
“Novel approaches for controlling synaptic and cellular function with light”
Shigeki Kiyonaka (Kyoto Univ, Japan)

“Visualization of native AMPA receptors in live neurons by a novel chemical approach”

Session 6: Structural aspects of synaptic proteins
Shuya Fukai (The Univ of Tokyo, Japan)

“Structural basis of splice insert-dependent synaptic adhesion mediated by receptor protein tyrosine phosphatase
47

A Radu Aricescu (Univ Oxford, UK)
“Structural basis for integration of GluD receptors within synaptic organizer complexes”
Haruka Munezane (The Univ of Tokyo, Japan)

“The elucidation of the physiological function of CLAC-P/collagen XXV in neuromuscular development”
William P Dempsey (Univ of South California, USA)

“In vivo single-cell labeling by confined primed conversion”

October 28 (Fri)
Session 7: Synaptic imaging and manipulation II
Junichi Nakai (Saitama Univ, Japan)

“in vivo calcium imaging with genetically encoded calcium indicators and optogenetics”
Don B Arnold (Univ of South California, USA)

“Visualizing and ablating synapses in vivo using novel recombinant probes”
Alvaro Carrier-Ruiz (The Univ of Tokyo, Japan)

“Dentate granule cell activity during fear memory retrieval and extinction in freely moving mice”

Session 8: Synaptic circuit
Yumiko Yoshimura (NIPS, Japan)

“High reciprocal connectivity between clonal cortical neurons is established under the guidance of epigenetic
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regulation”
Haruhiko Bito (The Univ of Tokyo, Japan)

“A critical role for activity-dependent Arc expression in long-term memory via inverse synaptic tagging”

Closing remarks
Masaki Fukata (NIPS, Japan)

Poster Presentations

25 H7 OERFHZELORSE
- Recent advances in the analysis of cortical microcircuits -

FifE A% - 2016 4212 A 8§ H-10 H
PRSI I3 > 7 7 LYy Ak v & —
Bl EAK - EBSARR T RS2 E R (CEEA R f)
F—HF AV —  EHA 2 (EE), IRER (R, MFRIA EERSIEX)
B R 2 S8« RLAF S B AR AR TS % 48 5 At B OBERE S 7 MERE] AR TIEA  JF BRLAHR B
FEHAE R : 20 % (AAELA 8 £4)
SINER : 78 % (A8 4. EN 49 £, MK 21 4)
December 8"
Part 1
Adaptive Circuit Shift International Workshop on the Strategy for Neuroscience
Viral Vector Technology for Neural Circuit and Pathology Research
13:30 - 13:40 Opening remark Kazuto Kobayashi
Session I, Chairman Kenta Kobayashi
13:40 - 14:10 T1 Fumitaka Osakada (Nagoya University)
Neural Circuit Tracing with Rabies Viral Vectors for Neural Circuit Research
14:10 - 14:40 T2 Kazunari Miyamichi (The University of Tokyo))
Dissecting Higher Olfactory Neural Circuits by Viral and Genetic Technology in Mice
14:40 - 15:10 T3 Shigeki Kato (Fukushima Medical University)
Pathway-selective Manipulation of Neural Function by Using HiRet/NeuRet Vector System
15:10 - 15:40 T4 Kenichi Inoue (Kyoto University)
Studying the Function of Primate Neural Networks by Using Viral Vectors
15:40 - 16:10 Coffee break
Session II, Chairman Kazuto Kobayashi
16:10 - 16:50 T5 Hiroaki Mizukami (Jichi Medical University)
Current Status of AAV-mediated Gene Transfer and Gene Therapy
16:50 - 17:30 T6 Jos ¢ Luis Lanciego (University of Navarra, Spain)
Gene Therapy with Beta-glucocerebrosidase for the Treatment of Parkinson’ s Disease and Related Synucle-
inopathies
17:30 - 17:40 Part 1 closing remarks : Yoshikazu Isomura
December 9"
Part 2 The Seventh International Neural Microcircuit Conference
- Recent Advances in the Analysis of Cortical Microcircuits -
Session III, Chairman Allan Gulledge
8:30 - 9:10 T7 Takuya Sasaki (The University of Tokyo, Japan)
Hippocampal Network Dynamics for Memory-based Planning of Future Behavior
9:10 - 10:00 T8 Attila I Guly & s (Institute of Experimental Medicine, Hungary)
Switch among Healthy Brain States and Pathological Activity is Driven by Modulation of Cell Excitability and
Synaptic Transmission
10:00 - 10:20 Get together photo & coffee break
Session IV, Chairman Attila I Guly & s
10:20 - 11:00 T9 Yoshiyuki Kubota (National Institute of Physiological Sciences, Japan)
The Diversity of Cortical Inhibitory Synapses
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11:00 - 11:40 T10 Allan Gulledge (Dartmouth College, U.S.A.)
Reciprocal Control of Corticofugal Output by Serotonin and Acetylcholine
11:40 - 12:20 T11 Michael J. Higley (Yale School of Medicine, U.S.A.)
Circuit-dependent Balancing of Excitation and Inhibition in the Neocortex
12:20 - 14:00 Lunch & Poster
Session V, Chairman Jens Hjerling-Leffler
14:00 - 14:50 T12 Marlene Bartos (University of Freiburg, Germany)
Somatostatin-Positive Interneurons in the Dentate Gyrus of Mice Provide Local- and Long-range Septal Synaptic
Inhibition
14:50 - 15:40 T13 Jinhyun Kim (Korea Institute of Science & Technology (KIST), Korea)
mGRASP for Mapping Mammalian Synaptic Circuit at Multiple Scales
15:40 - 16:00 Coffee break
Session VI, Chairman Marlene Bartos
16:00 - 16:40 T14 Masanori Matsuzaki (The University of Tokyo, Japan)
Dynamics of Thalamocortical Activities in the Motor Cortex during Motor Learning
16:40 - 17:20 T15 Yasuo Kawaguchi (National Institute of Physiological Sciences, Japan)
Layer 5 GABAergic Circuits in the Frontal Cortex
17:20 - 18:00 T16 Xiaolong Jiang (Baylor College of Medicine, U.S.A.)
Three Principles Governing the Assembly of Cortical Microcircuit
18:30 - 20:30 Banquet (Myodaiji Campus, Shokuin Kaikan 1F Caféteria)
December 10"
Session VII, Chairman Haruhiko Bito
8:30 - 9:10 T17 Bernd Kuhn
(Okinawa Institute of Science and Technology Graduate University (OIST), Japan)
Neural Substrate of Dynamic Bayesian Inference in the Cerebral Cortex
9:10 - 9:50 T18 Yilong Cuil and Susumu Setogawa2
(1. RIKEN-CLST, Japan; 2. Fukushima Medical University, Japan)
Small-animal Neuroimaging-based Integrated Approaches for Brain Science
9:50 - 10:10 Coffee break
Session VIII, Chairman Jinny Kim
10:10 - 11:00 T19 Haruhiko Bito (The University of Tokyo, Japan)
Illuminating Activity-dependent Signaling and Circuits
11:00 - 11:50 T20 Jens Hjerling-Leffler (Karolinska Institute, Sweden)
Single Cell Transcriptomics in Telencephalic Interneurons
11:50 - 12:00 Concluding remark Yoshiyuki Kubota

26 H13[0 MEMAKRZERKRE EaBR2YM)—

2016 4510 A 24 H (H)~25 H (K)
IBLE AR AR E L LT STV EEBE < b2 O
1042480 (A)
13:30 Bd=
13:45  [iFEHR 1
14:40 Y a—bb—2 & RAR—FKEL 1
16:05 Y a—bb—2 & RAX—FK 11
19:30 Ya—bh b= & RAZ—FFK ]I
10 H25 B (k)
9:00 [IHFE 11
9:55 Ya—bhbh—2 & RAX—=FKIV
11:30 BH&
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2.7 SIBHEEMHEES-Towards Elucidation of Memory Engram-

Dec 5 13:00 - Dec 7 12:00, 2016

National Institute for Physiological Sceiences (Myodaiji Area), Okazaki, Japan

Organizer

Yasunori Hayashi:Department of Pharmacology, Kyoto University Faculty of Medicine/RIKEN Brain Science Institute

Junichi Nabekura:National Institute for Physiological Sciences

Dec 5, 2016
Opening remarks
13:00-13:05 Yasunori Hayashi Kyoto University/RIKEN BSI
Session 1 Chairperson: Yasunori Hayashi
13:05-14:05 Loren Frank UCSF Encoding, retrieving and consolidating memories for the continuous stream of
experience
14:05-14:50 Thomas McHugh  RIKEN BSI Local circuit interactions shape hippocampal timing & excitability
14:50-15:05 Coffee break
15:05-15:50 Kenji Mizuseki Osaka City University Information processing in the entorhinal-hippocampal circuit
15:50-16:35 Naoki Matsuo Osaka University Visualization and manipulation of memory engram
16:35-16:50 Coffee break
16:50-17:35 Kazumasa Tanaka RIKEN BSI Physiology of Hippocampal Memory Engram
17:35-19:35 Reception and poster

Dec 6, 2016

Session 2 Chairperson: Thomas McHugh

09:00-09:45 Takuma Kitanishi Osaka City University Inter-regional interactions during novel experiences

09:45-10:30 Yukinori Hirano Kyoto University A mechanism of the memory a trace arising in Drosophila

10:30-10:45 Coffee break

10:45-11:30 Joshua Johansen RIKEN BSI Multiplexed signaling across distinct noradrenaline cell populations coordi-
nates opposing emotional learning functions

11:30-12:00 Shin Hayase Hokkaido University Accumulation of vocal experience regulates the critical period of vocal
learning in songbirds

12:00-12:55 Lunch (own)

Session 3 Chairperson: Josh Johansen

12:55-13:55 Attila Losonczy Columbia Dissecting hippocampal circuits for navigation and learning

13:55-14:40 Kei Igarashi UC Irvine Olfactory-hippocampal coordination during associative learning

14:40-14:55 Coffee break

14:55-15:40 Kaoru Inokuchi Toyama University Engram dynamics underlying memory association

15:40-16:25 Toshiyuki Hirabayashi Molecular Imaging Center Cortical microcircuit and large-scale network for visual
object memory in primates

16:25-16:40 Coffee break

16:40-17:25 Ji-Song Guan Tsinghua University Hippocampus-mediated memory trace formation in mouse neocortex

17:25-17:55 Kotaro Mizuta RIKEN BSI Representation of reward event by cell assemblies in hippocampal CA1 area

Dec 7, 2016

Session 4 Chairperson: Kaoru Inokuchi

09:00-09:45 Kazuo Kitamura Yamanashi University Representation of cerebellar climbing fiber signals during goal-
directed behavior and learning

09:45-10:30 Shin Ishii Kyoto University Machine learning-based methods for extracting network structures

10:30-10:50 Coffee break

10:50-11:35 Masami Tatsuno Lethbridge Information-theoretic analysis of long-term memory reactivation

11:35-11:55 Poster Talk 1 selected from posters

11:55-12:15 Poster Talk 2 selected from posters

12:15-12:20 Concluding remark Junichi Nabekura National Institute of Physiological Science
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28 HFEALO=——ILR - AFVEVEIEBRERIRY VRIS Y A

2 . BARRIZEMER NS > 7 7 L v A & —
2016/11/30(K) i 1 HH. 12/1(K) i 2 HH - iiRARESEE. 12/2(%) 2 3 HH
AR/ A FNE
30" November 2016
Opening
9.00-9.10 Masataka Murakami (Okazaki): Development of salivological view through the Stensen symposia for 20
years.
Session I. From Basic Research to Clinical Application. Chair by Satoru Naruse and Hiroshi Ishiguro
9.10-9.45 Andy Wolff (Tel-Aviv): Medication-induced salivary gland dysfunction.
9.45-10.20 Jorgen Ekstrom (Goteborg): Experimental studies on secretory effects of some atypical antipsychotics
with special reference to the clozapine-induced sialorrhea.
10.40-11.15 Shmuel Muallem (Bethesda): Sjogren’ s syndrome and autoimmune pancreatitis: Fixing the duct fixes
the acini.
11.15-11.50 Min Goo Lee (Seoul): Bicarbonate permeation through anion channels.
Session II. Protein secretion. Chair by Hiroshi Sugiya
13.10-13.45 Massimo Castagnola (Rome): The application of mass spectrometry to the study of the intact human
salivary proteome.
13.45-14.20 Junko Fujita-Yoshigaki (Matsudo): Mechanism for selective transport of secretory proteins into secretory
granules of parotid acinar cells.
14.20-14.45 Osamu Katsumata-Kato (Matsudo): The role of membrane microdomains for granule maturation in
the rat parotid gland. (also P-12)
Session III. Electrolyte and Fluid secretion. Chair by Makoto Tominaga
15.15-15.50 Martin Steward (Manchester): Computational modelling of epithelial ion transport - is it worth the
trouble?
15.50-16.25 Yoshiro Sohma (Tokyo): What two direct observation methods show us in membrane transport physi-
ology: CARS microscopy and high-speed AFM.
16.25-17.00 Tetsuji Nakamoto (Matsumoto): Analysis of electrolyte and water transport by the ex vivo mouse
submandibular gland perfusion technique in genetically modified mice.
1st December 2016
Session IV. Purinergic Signals. Chair by Yoshiyuki Shibukawa
9.00-9.35 Ivana Novak (Copenhagen): Purinergic signaling in pancreas in health and disease.
9.35-10.10 Kishio Furuya (Nagoya): Real-time imaging of ATP release induced by alveolar inflation in the rat lung
ex-vivo.
Session V. Regeneration of salivary gland. Chair by Masanori Kashimata
10.10-10.35 Toru Hayashi (Sagamihara): Dynamics of 5-methylcytosine and 5-hydroxymethylcitosine in fetal sub-
mandibular gland development. (also P-11)
10.35-11.10 Matthew Hoffman (Bethesda): Fibroblast Growth Factor Receptor function in salivary gland progenitor
populations during development.
11.25-11.50 Tetsuya Akamatsu (Tokushuma): Sexual difference in the regeneration model of the rat submandibular
gland. (also P-15)
11.50-12.25 Yuichi Kadoya (Sagamihara): Basement membrane dynamics in developing salivary gland. (also P-10)
Session VI. Posters. Chair by Masataka Murakami
13.25-14.30:
P-1. Rei Nakao (Fujisawa): PKC € regulates MEK/ERK signaling pathway in fibroblasts.
P-2. Chenjuan Yao (Tokushima): Induced expression of a subtilisin-like proprotein PACE4 in the regula-
tion model of rat submandibular gland.
P-3. Makoto Yamaguchi (Nagoya): Simulation of intracellular pH change caused by NH4+4 and AcO-
pulses in pancreatic duct cell.
P-4. Yoshinori Sahara (Morioka) V-ATPase a3 subunit KO mouse shows decreased salivation.
P-5. Yoshiyuki Shibukawa (Tokyo) The expression patterns of clock genes in rat submandibular acinar
and ductal cells.
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P-6. Muxin Wei (Nanjing) Effects of Chinese herb HQ on salivary fluid secretion by isolated and perfused
rat submandibular glands.
P-7. Sadamitsu Hashimoto (Tokyo): Visualization of microcirculation and paracellular pathway in the
perfused submandibular gland.
P-8. Akihiko Nezu (Tobetsu): Simultaneous monitoring of Ca' response and salivary secretion reveals
the threshold level of intracellular Cat concentration for salivary secretion in rat submandibular gland.
P-9. Takao Morita (Tobetsu): Enhancement of salivary secretions and gene expressions in the submandibu-
lar gland and the brain by preadministration of pilocarpine.
during 14.30-16.00 The short talks are also displayed at P-10, P-11, P-12, P-13, P-14 and P-15
16.00-17.00 Kyogen “Fukuroh” (Owl)
2" December
Session VII. Calcium hometostasis and further linkage to secretion. Chair by Akihiko Tanimura
9.00-9.40 Indu Ambudkar (Bethesda): Plasma membrane Ca2+ entry in regulation of salivary gland function and
dysfunction.
9.40-10.20 James W. Putney (Research Triangle Park): Physiological functions of store-operated calcium channels
in exocrine glands.
10.40-11.05 Sandra Derouiche (Okazaki): Functional interaction between TRPV4 and TMEMI16A/ to stimulated
saliva and tear secretion. (also P-13)
11.05-11.30 Keitaro Satoh (Mizuho): Involvement of MARCKS phosphorylation and translocation in amylase release
in exocrine gland acinar cells. (also P-14)
11.30-12.00 Hiroshi Sugiya (Fujisawa) NF-xB regulates MEK/ERK signaling pathway in fibroblasts.
Session VIII. How to break a bottleneck. Chair by Yoshiteru Seo
13.30-14.10 Akihiko Tanimura (Tobetsu): Roles of muscarinic receptors on the functions of salivary glands.
14.10-14.35 Masataka Murakami (Okazaki) Microcirculation and paracellular fluid secretion in the isolated perfused
submandibular gland of rat.
14.35-14.40 Closing by Masanori Kashimata.
THEE (i) . BRI EMZEAT  CEEZRE AT E R SRS, NG SRR ], Novartis BHEHR
B, EBEAD MY R DD L FEFREGEES, MR 100 F44EF v L 2P 100)
AR (M, SMELL) ¢ 23 (11)

29 DR#KK] 70z b Z2OYVERI T L 2016

HHEE : 2016 £ 12 H 19 H (A) -12 H 21 H (k)
LA —RaRY —fERE et & —2F
AR  Hih—4 CEHEZEPIER) (2 772y TV & BIMEERER B O I 2 RIE E )
F IR T oY 22 b (project supported by 2 fi fEI A 5T )
EHEE A 7BuT Y RT7z) X1 TIZXBEMEEZEOAIL (21 7 niEykie)
b 2V T Ty T VI K AMEBRERE ORI FE (FV T TRV TY)
b 2 2 A DR
EANIHEE  HEIEOEAL - ptdlss (L&)
BREGEE SRR SIS M T B8RS 1 F I X o o@E s GEL1 I XL)
MRITAES W& 87 B L BAERIE (K& N2 EEAL)
INPRBESK 47BN % 5 S IR IS OBERE > 7 N BERE CEBMIEE Y 7 b))
KA TR R E e U 2 AR SRR O AR (GREE )
FAEAEIR RIS A B Y Lzt a—< Vv 2 A F v — DR (A upd—)
SRR N - ETE - AMEOARIERRIZ B & O K EEMD S O BAMMIEAREY: (8 SRk RAE R AME)
A - AARBIAIISCRENE LRI AT
WEMsEISAsE @D T AT 22 B 2EINFT TR & MBS Re B (REAEIK)
W20164E 12 H19H (H)
13:00 - 17:30  [—#Ea#k%]
TS (7 77wy 7Y ) HRE. W) T#NEke L ARARY Y RY Y L
GRS YR Y AMEORA M — (BRRAFIeRNS - ERPERT ENA )
@RV AT MBI 2ENFRETE K & &R RE B
EMDTIAT LOREREOXAF I 7 A NER— (BRRIEEEME - iGN 4/ 2 FRIEER5ERT)

212



RUNTEDES - BB HOFAEIZ X ZHRIMBEDOMHEL HA XV ADAN= AL FRHEEZ (FEEHRBZERNAZE
BE k)
TR % Ll & U 72 2E @ Bl O A 0 EL R
REBHODS T A=A L EREE (BRRERSEE - 5G4/ EBERFZERT)
BRERY - BREEA D U A0 S Rk SF A MR R RlRA (Bl ERTF)
(79772 7V & BNEREABOHME L. 20 7712 7012 & IR ORI 2 ke b — (HRRE
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YavYaunNIos) THIlER S R22) THIlOEL g (BIEKE)
13:00 - 15:50  [h&#EY; 3-4]
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FEEIE OB ARG (HEBKRE)
& > B © & 2RI E AL AR R O WAL ARG (AEE KR
ZUDRNTEECEBEERY @BEWE (FEEHREKRT)
Neurological /Psychiatric Diseases Modelling and Brain Mapping using Common Marmoset ¥ 5.2 (5224
KF)
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TNFEXY T 1 MRI 2 EALAHBARY S AEDAF S b VRBEOBFR  (IREN (RRERAZE)
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PR E (BT
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[EIRFsE % & O & S ITHIRIFR L BE I 2 —A4F ¥ b Y O5A]
feEdting « fiEH 7 (BUEKT) - HEBE (SR - REBE (BBRERKE)
13:00 - 18:15 [—F&a#H]
XA EAZRRMAE 07 F A
PR SRTRRE Wi — (CERYWIILHT)
PRSI S NI AN EISAT S OBEZER A SRR A
MHAEEE I B BT ERE O RILE— 8 (GUBKRY: 7 A L AHFZERT)
AT Ty T&EIN NI & BIBEREDEINEIE  BANE (RFEKYE KEGEHYRMER)
ATHIGEE R EOX B @Ee AR OHERIEEMRERAY MRiE1=y »)
Sk THEME) ZAIFET BINY AT LA ORSHER  KiE T GRIbKY: KFREZRIVIERD
BEBNYE (V1 VXAFI7R) ORI HEE BIR GREKRY: EFEERR)
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FEEWER)
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2.10 The 1°* ABiS Symposium
Towards the Future of Advanced Bioimaging for Life Sciences

HIFF: 201742 H19H (H) -2H20H (H)

LA - AR Moy 7 7 L v Ak & — (OCC)

T - FANTEIRASE - FIR S R IBIERL TR A A A=YV ITH|T Iy b7+ — 24 (ABIS))

i . GARRIAIIIRENE LB STRT - R A ER AT - Al v X —

WEMGEIRAZE [V F o ZoNA A ) - Frp i agia e s e fi it 26 5O |
TP ISR SE - PO KRR R T A Rl i 2

W2017#2H19H (H)

09:40 - 12:25  [K2#E%E]

F—=21
Development and application of super-resolution and single-molecule microscopes for high-speed imaging in living
cells. MIHFEE (BALHIZCRT/ HE KT
Caged Compounds as Optochemical Tools FHZHH (FHFBKZ)
Imaging protein activity by 2-photon fluorescence lifetime imaging microscopy 55 (LEH2EMIZERT)

F—21
Automatic Classification of Biomedical Images Using Active Learning Algorithm: CARTA Fi&EE (BFEKTF)
Image processing for quantitative biological microscopic data analysis I MIEEHEE (B RRIEATSEERE - B o BFAIK
Y X—)

13:35 - 15:10 (K2EEE)

WIS TE TR R vy > a Y
New Fluorophores for Imaging [LI[H/%5A (& EKS)
ITbM Live Imaging Center as a joint use imaging facility for a beginner to a skilled researcher ik RES (%15
RBKT)
Visualization of Plant Reproduction and Its Key Molecules HILIEH (%iiEK%)

15:10 - 16:10 (KEBEEFRT A 1)

RAR— TVEYF—Yay

P 1 Immunoelectron Microscopy 3D Reconstruction Analysis of Septin Subunits in the Cerebellum EH (f75) =7
FE (BHEERT)

P 2 Cell Membrane Segmentation in C. elegans Embryos H#/r (BALZWFZTAT)

P 3 Structural Analyses of Murine Norovirus by Single Particle Cryo-Electron Microscopy Song Chihong (fEHZZHF
ZEHT)

P 4 Disruption of Balance Between Excitation and Inhibition in the Primary Somatosensory Cortex Contributes to
Chronic Pain JTL#EE (EHFAHIZERT)

P 5 Common and Unique Ultrastructural Rules across Axospinous Synapses in the Mouse Brain Revealed by FIB-SEM
Imaging #HEEE (WHAF)

P 6 Seebest: Novel Tissue Optical Clearing Method Preserving Lipid Structure EE{fKE (FiFK%)

P 7 Identification and Characterization of Novel Smooth Septate Junction Proteins in Drosophila giifi#gJe (4#2EHF
ZEAT)

P 8 Where Does Cactus Synthesize Florigen and Where Do Florigens Pass? E®JIZEA (kK%

P9 Efficient Gene Delivery into Neuronal Cells using Adeno-Associated Virus Vector Equipped with the Tet-Off
System HE#RZ CREKYF)

P10 Con Imaging ductive Resins Improve Charging and Resolution of Acquired Images in Electron Microscopic
Volume Imaging Nguyen Huy Bang (‘EHLFH525T)

P11 Development of Four Dimensional Histology for Live Imaging. 4% T (48K

P12 Microglial Contact Prevents Excess Depolarization and Rescues Neurons from Excitotoxicity faH{EZ (AL
A

P13 A New Single-Cell Gene Induction Microscope Technology Using Light - (FREFEEYFWIZAT)

P14 Hair Cell Stereocilia Rootlets Hypoplasia in TRIOBP5 Deficienct Mouse B§#@Et GREATF)

P15 Rapid and Comprehensive Analysis of Autophagy-related Structures in the Yeast, Saccharomyces  Cerevisiae

T =R (CRECKREE)
P16 Identification of Novel Microtubule-associated Proteins that Contribute to the Regulation of the Wnt/PCP
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Signaling Pathway. #ithit— (FBAKT)

P17 Biomedical Image Processing Based on Mathematical Morphology: Contrast Enhancement, Segmentation, and
Quantitative Description A#H#ERE (BARIEMITEN - HioBalkE > % —)

P18 Quantitative Imaging of Cytoplasmic Flow and Microtubules to Understand the Mechanisms of Cytoplasmic
Streaming in the Caenorhabditis elegans Zygote AN BE (FE 7 EIZZEHFZERT)

P19 Single Particle Analysis of V-type ATP Synthase [&)IE— (GEBEREKE)

P20 Purkinje Cells are More Vulnerable to the Specific Depletion of Cathepsin D than to that of ATG7 /INHIEA
(MR 5K %)

P21 Quantification of Endogenous Protein Concentration by CRISPR/Cas9-mediated Knock-in and Fluorescence
Correlation Spectroscopy /MRS (F#EIAS)

P22 A Highly Sensitive FRET Biosensor for AMP-activated Protein Kinase Reveals Heterogeneous Cellular Responses
in vitro and in vivo. /INE/EE (FHEKTF)

P23 ClearSee: A Rapid Optical Clearing Reagent for Whole-Plant Fluorescence Imaging ZHEFKHf (% diEKY)

P24 Multiplexed Imaging of ERK and Akt Activities and Cell Cycle HifKiE (FEREEDEWIIZHT)

P25 Fluorescence Detection of Histone Deacetylase Activity Using DNA-Binding Chemical Probe % Eiff XX (KK
KH)

P26 STEM and Ultra-High Voltage TEM Imaging for Cryo-Tomography YZE (KB K:)

P27 Development of spontaneously Blinking Fluorophores Based on Nucleophilic Addition of Intracellular Glutathione
for Super-Resolution Imaging MifgHHZ (HEKY)

P28 Screening of Factors Regulate Noradrenergic Neurons in the Locus Coeruleus by Calcium-Imaging in Mouse Acute
Brain Slice [FMH5EA (%152 KF)

P29 3-Dimensional Analyses of Microtubule Organization in Cortical Arrays of Plant Cells ATH & (ZiE4YE0F
ZET)

P30 Live Imaging Analyses of Polar Nuclear Fusion in Wild-type and Mutant Arabidopsis Ovules P8I — CHrig
KH)

P31 Application of Two-photon Microscopy and Glutamate Uncaging with Gene Silencing to Reveal the Regulatory
Mechanism of Dendritic Spine Structure  Liu Pin Wu (B LZ2HF52FT)

P32 Rapid Specimen Preparation to Improve Throughput of Electron Microscopic Volume Imaging.  Truc Quy Thai
(National Institute for Physiological Sciences)

P33 Microscopic and LC-MS Analyses of Lipid Metabolism Abnormality in Proximal Renal Tubule of Diet Induced
Obesity Mice ZEER (LEBRERAZTHT)

P34 Electron Microscopy Studies of ER Glycoprotein Folding Sensor Enzyme and Archaeal Homolog of Proteasome
Assembly Chaperone {ERRESE (% EH KT

P35 Fluorescence Nanoscopy of mRNA Localization and Dynamics in Stress Granules &R (HHEKY)

P36 Tracking and Movement Principle Estimation of Centrosome fZA# (JuHK%)

P37 Analysis on the Injury of Glomerular Basement Membrane in Human Glomerular Diseases Using SBF-SEM
Method. EAF L (HILKZF)

P38 Development of a FRET Biosensor for TAK1 Activity &Mk (GR#i %)

P39 Supports of Image Processing and Analysis of Electron Micrographs il &1 (Ju TE¥EKZ)

P40 Neural Mechanisms Associated with Emergent Interpretations in Metaphor Comprehension <& 9 > (»
VX T FETHRRKT)

P41 Application of Eos (Extensible Object-Oriented System) to Electron Microscopy of Huge and Complex
Microtubule-Associated Proteins 5 PE (KK AY)

P42 Tmaging Florigen Distribution in the Shoot Apical Meristem %2 (BT vz k%)

P43 Single Particle Analysis of EhV-ATPase by Phase-contrast Cryo-Electron Microscopy i Hi# (ZEE2HF5EHT)

P44 Tmaging Support in Nikon Imaging Center at Hokkaido University ¥¢rifk (AL A7)

P45 Live-cell Imaging of Zygote Polarization in Arabidopsis fEH AT (&R K%)

P46 Near-Infrared Fluorescent Deep Imaging of Mouse Airway in the OTN-NIR Biological Window  #is##EF1 (B
BB R

P47 Nanosensor for In Vitro Temperature Sensing Laura Wortmann (Tokyo University of Science)

P48 Relation between Direction of Elastin Fibers and Principal Stress in the Aortic Media IHKIN (%5 R TE#EKTF)

P49 Quantitative Evaluation of Two-Photon Laser Ablation for Single Neural Processes in Living Mouse Brains (L[]
& CeifEE R

P50 Development of Multi-point Scanning T'wo-photon Microscopy and Application for In Vivo Imaging of Pancreas
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i#h%E (ILiEERE)

P51 Foster Resonance Energy Transfer (FRET) as a Tool for Detection of Strain in Elastic Polymers  Gil Yeroslavsky
CREERIRE)

P-MRI1 ## MRI it <8 THUER T, SRS (EREK)

P-MRI2 B&ARERY MRI HHIEA - e Sc 8 faxts, Emiinn (CEEZmrsemT)

P-MRI3 Hiti /L #FR SRR MRI fhr 88 MHE R, S (REiRE)

16:10 - 18:40 [KR&&HE]

WIS (VY F VARSI wyvay

International Symposium on “Resonance Biology for Innovative Bioimaging”
Astrocytes-mediated synaptic rewiring in the mouse S1 cortex for peripheral neuropathic pain: In vivo two-
photon imaging study ~ Sun Kwang Kim (Kyung Hee Univ.)
Visualization of transcriptional activities in living fish ~ Kenta Terai (Kyoto Univ.) Detection of LacZ — Positive
Cells in Living Tissue with Single-Cell Resolution =~ Mako Kamiya (The Univ. of Tokyo)
Rapid, Large-scale, Three-Dimensional Super-Resolution Microscopy using Spontaneously Blinking Dyes with
Light-Sheet Illumination  Peilin Chen (Academia Sinica)

W2017 427 20H (H)

09:00 - 10:30  [K2ik%E]

=21 FIB/SEM: A Novel Electron Microscope For Three-dimensional Ultrastructural Analysis — #Af #—88 (A&
PPN
SBF-SEM Assisted Quantitative Analysis for Structural Organization of Axospinous Synapses in Normal and
Disease-Model Mice AL (EHKXF)
Single Particle Analysis of V-ATPase from Thermus Thermophilus by Cryo-Electron Microscopy YR (KBx
RE)

10:45 - 12:15 (K2ERE)

Global Cooperation in BioimagingThe European research infrastructure Euro-Biolmaging and the Global
Biolmaging projectin vivo Jan Ellenberg and Antje Keppler (EMBL/ Euro-Biolmaging)
The Centre for Biolmaging Sciences Paul Matsudaira (Natl. Univ. Singapore)

211 %60 £EBXMAFN - R9BFRAKRZEN L —=Z v J&L I F v —

2016 FEEETHENZDZ>TERTM P L —= 0 &LV 7 F ¥ — & UTHMERMEL TE 7203, LB RS0 12
SAEED S L THEMSEMSER - BOBMENREIZ N —a V7 &V I F v —) LAHEERT, Wiy 2 — h‘?ﬁé b'C
2017 FE2H2TH»S 3A2HETO 4 HEEBLZ, ZDL 7 F ¥ — I3 MIFERICHlkE R o TWA A, ZhE THREIZE Il
NBRERDIRD o T KFEFEERHE PN EEERFRIIAZEL, 20 4BEEZHRIRLTVE, 2O —=V 7 &LV I F v —I3EMH
TG - HFEE Y v 2 — - BEER GREARY: - ERBEZIAT) O H EEEEE 0 % BB kB O MR 23 X %
e LT, HAAREOBSEBIZ DO VWTOFMRITMA, A OUWELZ P IHBEOLE CIHEE P FLNIHEREPTEVA ML —Y 3
VEHNMLTWS, SEEIX 16 ADIGELDH D, BEOKR 16 LB 2 HIRUz, BENLS 22IHVEH -7, FHALL M
HOIFE TORGBE AT % EHFFEE LTV S,

VAT A NS
2017 2 H 27 H (A)
B v ruXrvay) WEE— (CEE)
- S TRINOHE L, MREL A ORI R, AR O] mHEE (LB - FIRSI R, KRB E)
- T [BREERACIEBRIEER] MR E (EBEM - RR S 2T LREEHM)
- EY [ZREE W - iHEO s (v uEH 1)) GHEE (EER - PR EE. SAKEEM)
- RSERIE R
2H28 H ()
- g TETEEMENIC &5 3 IRCTEEEE ] KREPME (ABRAT - 4 TR B 220 M)
- TE TETEMENC &5 3 IRCTEEEE) B B (EET - T E)
- EY TEREE Y - HEO SRR (v u%H 2)) SHEZ (EIEM - PR XEE, fKEEN)
- Y TEREE W - HEO RS (I 7 u%H) ) SHEZ (B - PR XEE, fZAKEEN)
3A1H (K
- B TEAEMERT — X RHEMRT 52O OFEARMF AR (T
T IRy F I T U TEE AR RERIEB RSk AT (R - SRR AL SR
© SR DEFBEMENC KBRS A =T v 7 T £ (B - ARRIEE MR EE)
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- TE R2ATEEL — B AW ARR S A=Y v 7 RREMGEZ (LB - A AR R 22 BT
C R (VA NANT Z—DRIEEANDISH ) IREKR CEBF - 7 1 VAT X —FFER)
3A2H (R)
- ##& [MRI OFMIZE S BB ERE— (CEBE - A Ree i =)
- ## [Ultra high-field MRI (2 & 2 [MERIFSE] FAHES (EBHE - O BUEBRRSEHEY)
© B¥ IMRIIZ B2 1 40— AD T1 BEROERE) #ACHS (LB - OBLAERLDIZEET)
- KA

2.12 % 6 OFTRIKI-EBFARY VY RY D A

HEF : 201743 H9H (K) ~10 H (&)
PR RS INERE St > X —  6F I+ —h—b
PA=EZA NN
3A9H (K)
13:00~ %= RA K —fom
14:00~ B OBE IRikE2  FiRREMHTLITE
14:05~15:05 £y ¥ a > 1 R : ik (CEB)
1 EHEM N - O INESEESE v & —) FENIIRE TV Y A DT & T
2 EBRZE (REWF - ARV AT L) VA M TRERERTEETHRE Y Y AQEHERMNT (KE)
15:05~15:20 BEMHK - I—k—TL 17
15:20~16:20 ¥y ¥ arv 2  EE:@HEE (ZRH - HEMS AT L)
3 Rl (RS- sREgRE) CRE)
4 TR (CEHE - BATERE) BREETIVEAWEBEEE RS WM (KE)
16:20~17:20 £ v ¥ a v 3 FEE : AT (R - Rz Ey)
5 thiHER CEERRF - SERERVEFSE) KT —C 1~ %k (KCC2) OBRABULEREH L v F T2V EFY
VI RRH#T D
6 SEREAN XA - AR SR ERIE OBREMIE & H g U 7 (KB RREERIA M2 (b I 7 v 2" 7 BARE
17:20~18:20 R AR —k v ¥ a v
18:30 BARMAREG~BH)
19:00~21:00 FRR e
(R Y OfE]  Frididh R X e 2 FE 692-6 TEL: 025-224-7851
3H1I0H (&)
8:45~10:15 v ¥ a v 4 Bl : BH S (EHNF - SRATEIRE)
7T OREMEE (EHEH - 2 TMRER) AV A R TEEOKLENES 3 WO E B
8 JEK ZF  (WWF-%FEE) Static encephalopathy of childhood with neurodegeneration in adulthood (SENDA) :
BRI BT 28REEA— T 7V — DR
10:15~10:30 23—k —7L 1 2
10:30~12:00 £ v > 3 > 5 B : TR (R - BYrEism5)
9 ERNE— (M - DEAM)  EBIUGE - PRI ORI
10 H B~ (BEW - HEKIATL) TANVARZ Z—2FHUZERICB 28Ry b7 — 27 i
11 MFFE (B - BORRMNT) MO NI Uik e N—F Y UK
12:00 Bl 0BE  HAMT AEHEHERE

213 TlFURIC 7Oy 5«4 73d0% 7Y 4]

(RZILFR BB IR N 4 BERRILIR D ST PRl - B 0 B AR D IR
HEf: 201743 H2H (KR) ~3H (&)
Bt . RTNT Y T R
HEFRE 1
Bk A CATRISTALAR SERERE I N7 R A TR A £ds)
TABAE X IT B 1T 2 BRBEEP E UL e O E - HIZIZDWT - TIANBAERA XET v b ofifiscbd F4le LT
BETHREH 2
KB ¥ (V=T NVERKE V7 o272 oY= /Hfi) — Rfivx—Y v —)
MirL Z W — 2% ME2 NDiE)
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© 2 - Juf7 & SRR DR
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N AR CARSULAR ZE RS L ERR IR S RT HEBUR)
W A (L ¥ — BRI e i M B REE R A e %)
B Eah (R - > A7 LA BRI BATSERT HE8UR)
Al R A
R A CATRISCAERTZERS b T 3 FRE S AR T B HESUR)
JTEIERT (B RREAT TSRS B A ) 0T 52T Bu)
FAREMT (8T 3OV F — RS 7R ERBE RA 20T S0
B & (N - & AT L RFSURHNE E LRSI 58P B0%)
@ HME & NTHI6E
i
INECE (AR R TEUR)
B WE (G oL X — ISR SRR IR R e B
AN ES (R - & 2T LSRRG AR ST HER)
SRR
FAM B CNRESCALTRSUHNE E AR SU BRI )
S E— (B RBIEW RS A B2 ST Bh20
KH JEH (W - & 27 LSRR E S A 8T #0%)
AR M URERFERZB e E R A5 R HHBuR)
@M - Vrrvr—-fa
JiE
Haith HERT (ARSEF R A e E £ > 2 — PIER)
Y B (AARRIERT RS TEE Y AR ST B8O

IAVT—R—
A R (RREBERFERRY: ¥R) ShERtE
EhE R AL

FHEIN 7 CARESACWTZEBERE E 32 R FYIRE #eBU%)
JSHE S (HARBLE SRR B A ST D)
P W (R R e AR A e Rt W)

214 BANZMEKE [BAREMRICS T H5HERESEM-IICK 2ARTAESE]
EEM7OC O b THIRE - YR 7 LAFEIEIBOERMRICATERS VNV ESFOE
BEMBEDY AT IV ARROWRTR] FERRRFERD VRY UL

HI: 201743 H 13 H (H)
S AREE (BIRSF) KREE=

ASEZA N
P HEE ODMEBR Y 2 VISR ERRT - B
s & 2 o8 7 A ARTE B D 43 T HIBEREAE & 2 o A4 BRI TR Z DT |
g R— (MG S A (D700 - EaERy B R s aiEs - 20%)
[ 27 BOMERMPE & BERERBLO 0 TG X A ) I 7 AR5
ME i (MEEREEHI - v v & — - W)
MR N > 7 F VAR DN E L B FIEEA A=Y v 7 )
EH R CRERRY: RFER TR Gk - EYbFES - #8d)
MEFEIT TR —FIZ &L B 70N 2 I VIBRZAERO LS K OVEVERIEE D B ¥
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M EET CGREERFER - BRI EREIE L v X — - Hi%ER)
X #EHE L —Y—THAE=NNZT) Aa KTV v =RTHEE ]
Bl ARl (B ERFERFEBERIZERI AR - AR THEE R, A0 B RPN 2 v & — - Ml A B 5T
R - RETER)
ke A=W DIZs |
TR HhsE (MRREEEE T HF2 M - BI#) TTwo pore Na™ channel 3 (TPC3) DBAARERIEMALA = X 4
hiA Hhia (1t - Aed - SRS TRVEAR SR AR - )
DRI IR K B A & 2 F ¥ 2N R V8T A D5y T RERERRAT )
Bk BZE (MHRaERArEERM - Hi)
TRPA1 F ¥ 3V DRE & BEAE
HH A CEARERRFZE M - B%)
(Y F T 2EEFIHIZ BB X NI BEDXA F I 7 AW

3 ERHARMRICE ZWMELEE

3.1 HEEMTHREEZIT > ABEARRE & OHERR

(G e A BT TR )

IYNFILHEET B X =0 TRPAL1 OREEZME

IVYNFIZFET D X = Tropilaelaps mercedesae ® TRPA1 (TmTRPAL) 2 EEZT 70 —=V 7 L TZDORKEE L O

BN U7z, 73/ KA EAe 2 TmTRPAL @ 3 2O isoform 1d b EWE IS ML 5732 2 D EVEZ I @A L TW 3

Z WG o7z, a-terpineol 1EFA UK IV NFIZHFET B D X = Varroa destructor ® TRPA1 (VATRPA1L) & [AkkIZ

TmTRPAL BEEZBHE L, IV NF TRPA F ¥ XIVIIMEALBRWZ &n s, IYNFROXZERICAR R Z 2RI N

72zo TmTRPA1 & VATRPAL Z[ARRDEEZMEZG L, RANICEAT S I LIZL>T TRPAI REY 3 VYV a YNNI

BINEMERE2UEITS Z EDHS 2% 572 (Open Biol., 2016; Front. Physiol., 2016),

(1) Dong X, Kashio M, Peng G, Wang X, Tominaga M, Kadowaki T. Isoform-specific modulation of the chemical
sensitivity of conserved TRPA1 channel in the major honeybee ectoparasitic mite, Tropilaelaps mercedesae. Open
Biol. 6 (6): 160042, 2016. doi: 10.1098/rsob.160042

(2) Peng G, Kashio M, Li T, Dong X, Tominaga M, Kadowaki T. TRPA1 channels in Drosophila and honey bee
ectoparasitic mites share heat sensitivity and temperature-related physiological functions. Front. Physiol. 7: 447,
2016. doi:10.3389/fphys.2016.00447.

(BB & F VAR

H[FIfFE : Supachoke Mangmool (Mahidol University, Associate Professor)

Mangmool S., Denkaew T., Phosri S., Pinthong D., Parichatikanond W., Shimauchi T., and Nishida M. (2016) Sus-
tained 8 AR Stimulation Mediates Cardiac Insulin Resistance in a PKA-Dependent Manner. Molecular Endocrinology
30(1):118-32. doi: 10.1210/me.2015-1201.

7y MR EWT, RBHERROBEEEASK 2 7 FLFY v EEK (B 2AR) 24 ULTA YA VEIBUZ X 5700
O — 2 (GLUT4) OFEBUEI LRIV AAZM TS ES Z &2 /RiliL 7,

H[FWFZE#H : Caroline Sunggip (University Malaysia Sabah, Senior Lecturer)

Nishimura A., Sunggip C., Tozaki-Saitoh H., Shimauchi T., Numaga-Tomita T., Hirano K., Ide T., Boeynaems JM.,
Kurose H., Tsuda M., Robaye B., Inoue K. and Nishida M. (2016) The purinergic P2Y6 receptor heterodimerizes
with the angiotensin AT1 receptor to promote angiotensin II-induced hypertension. Science Signaling 9, ra7. doi:
10.1126 /scisignal.aac9187.

P2Y6 ZAKKET Y AZAWT, 7> VAT ¥y I FEFNEE A M T EMRIC R § % P2Y6 A MERFIIZEZ
5ZrRMUT,

(R b [l B B A 2 0 P )

Villa KL, Berry KP, Subramanian J, Cha JW, Oh WC, Kwon H-B, Peter So PTC, Kubota Y, Nedivi E (2016)
Inhibitory synapses are repeatedly assembled and removed at persistent sites in vivo. Neuron 89: 756-769.

< AR B O B - MIKIE Y > T ADERFAS T B A1 B WT, MY F T AR ATNTRKAGE L TR
Pz B - HRT 2 Z LR D7,
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(CEtks 25 NBFS)

SEIAHZEE : Olivier Darbin  CKE South Arabama K*%#)

Darbin O, Jin X, Von Wrangel C, Schwabe K, Nambu A, Naritoku DK, Krauss JK, Alam M (2016) Neuronal entropy-
rate feature of entopeduncular nucleus in rat model of Parkinson’ s disease. Int J Neural Syst 26: 1550038. DOI:
10.1142/S0129065715500380

R—=nRIviR#HETH S 6-OHDA 285 L7z 8—=F VYV VRET VT Y bORINKE (KINREZOHIE) o RiEsE % &
BRL., FEAHEL A XY NOABANEZ LT 28 TH SiEM T b v ¥ — (Approximate entropy, ApEn) %zl U 7z,
Z DR, ApEn BFEHNAZ -V OEAZRIDZDITHELTWE I &, N—F Y UIRORIEIT, MHIPIRE D RS D F55 <
K=V OEMBESEHD > TWD Z LRI N,

(DB BRI ZEERFT)

1. Hirotani M, Terry JM and Sadato N (2016) Processing Load Imposed by Line Breaks in English Temporal Wh-
Questions. Front. Psychol. 7:1465. doi: 10.3389/fpsyg.2016.01465..

During the silent reading of text, readers hear their “inner” voice. This work hypothesizes that line breaks in
text induce boundaries in the reader’ s inner voice, which, in turn, biases English speakers’ interpretations of
ambiguous English wh-questions. The reported questionnaire and self-paced reading study have provided evidence
for the proposed hypothesis.

2. Fox J & Hirotani M (2016) Detecting Incremental Changes in Oral Proficiency in Neuroscience and Language
Testing: Advantages of Interdisciplinary Collaboration. In V. Aryadoust & J. Fox (Eds.), Current Trends in Language
Testing in the Pacific Rim and the Middle East: Policies, Analyses, and Diagnoses (pp. 89-120), Cambridge, UK:
Cambridge Scholars Publishing.

Japanese speaking learners of English engaged in intensive computerized English lessons. Their lessons focused on
listening and speaking English. In the course of their English learning lessons, they were given an assessment test
multiple times to track their progress. The tests were given within an MRI scanner and the learners’ brains were
scanned. The neuroscience researchers analyzed the brain imaging data and those in the area of language testing
evaluated the learners’ test results. The subtle differences in the test results recognized by the language testers were
likely reflected in the activation of the bilateral insula. This may be interpreted as the learners’ increased metalinguistic
awareness towards English, resulting in the activation of the brain region mentioned above. This is our first attempt

at highlighting the importance of a collaborative project across different disciplines.

(BT MR =)
Hedrick NG, Harward SC, Hall CE, Murakoshi H, McNamara JO, and Yasuda R (2016) Rho GTPase complementation
underlies BDNF-dependent homo- and heterosynaptic plasticity. Nature 538:104-108. doi: 10.1038 /naturel9784.

(T EhBR S b =)

L [E#5E% : Benjamin J. Blencowe (k1Y koK)

Ip JY, Sone M, Nashiki C, Pan Q, Kitaichi K, Yanaka K, Abe T, Takao K, Miyakawa T, Blencowe BJ, Nakagawa S
(2016) Gomafu IncRNA knockout mice exhibit mild hyperactivity with enhanced responsiveness to the psychostimulant
methamphetamine. Sci Rep 6:27204.

E#H/ v a—5+1 2 RNA © Gomafu i&, HEMEP@MEOSEL, WRITREDBERIRNA TS v 7 2HLTHWS &
FEZH6NTWS, Gomafu /v 277V MU REFHERT 2 2RI Lo zdy, SRETEIERD S BFEREELS LA LT
WBZ DS NI RoT, IORBFBIIHEBFIA XY 7 2 X IVOREIZE Y BEZ RS, TOB, MIBZIIBIT2 K-
NI VDI L TWA Z e B o Tz,

3.2 ZTOMOERHERMRICK ZERHX

(W& A= B FEERM)

Milano-Bicocca K% (1 XV 7) & OILFEFFLE

Kobayashi M, Cassia V M, Kanazawa S, Yamaguchi M K, Kakigi R (2016) Perceptual narrowing towards adult faces
is a cross-cultural phenomenon in infancy: A behavioral and near-infrared spectroscopy study with Japanese infants.
Devel Sci, in press.

15 ADMRMEAARARIED N & 15 Ao@FEZRIH LT, BB Az RE-ROBRAPIRMEOMIEE %, R
IR Y6 (NIRS) 2 HWTCEHIIL 7z, EELZE T, BHEBEI U TERICKREREH 2R UM, KRTIIAERERRS
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N otz MREMEAERARERED TS SBMNKIG] 2RIRT 2R TH o7, HHHRE. Yahoo News 213U
%< DAT 1+ T TRAI NI,

(DERA BRIAZEER )

I I VRT RN RREEEE VX —, KIKZE, MOV 7 4V 7 KREPRN S FEENEGEEZEREa Y - T L0t
[FAFF5%

Franke B, Stein JL, Ripke S, Anttila V, Hibar DP, van Hulzen KJ, Arias-Vasquez A, Smoller JW, Nichols TE, Neale
MC, McIntosh AM, Lee P, McMahon FJ, Meyer-Lindenberg A, Mattheisen M, Andreassen OA, Gruber O, Sachdev PS,
Roiz-Santianez R, Saykin AJ, Ehrlich S, Mather KA, Turner JA, Schwarz E, Thalamuthu A, Yao Y, Ho YY, Martin
NG, Wright MJ; Schizophrenia Working Group of the Psychiatric Genomics Consortium; Psychosis Endophenotypes
International Consortium; Wellcome Trust Case Control Consortium 2; Enigma Consortium (Fukunaga M et al.),
O’Donovan MC, Thompson PM, Neale BM, Medland SE, Sullivan PF (2016) Genetic influences on schizophrenia and
subcortical brain volumes: large-scale proof of concept. Nat Neurosci., 19:420-431. doi: 10.1038/nn.4228.

A RIRE L, SVBEEEZ R OBMEETH O, S S L ORI E L OBVIER SN, AT, HiaLIiE
33,636 &, fHE 43,008 %412 & %5 common variant if5% & 11,840 %4 ® MRI HEWIEDOMKE 2 ikA 7z, T OFER, BT ot
BARME, B BRI LEMARIEY A7 & KB T#EDKRBICEE O E R X b -7z,

AT VRLTALAKRFERYE VX — KBKF, MH ) 7 4V =7 KEPRW D EEE GRS Y Y — v T AL 0k
A

Adams HH, et al. (F#!d. Fukunaga M % & & CTH#L 342 #4) (2016) Novel genetic loci underlying human intracranial
volume identified through genome-wide association. Nat Neurosci., 19(12):1569-1582. doi: 10.1038/nn.4398.
SHENARIZ, BEL LB ITHINT 20, BAMEBLEL., TOBROEFHIKE <LV, BEEI GV LA oNEN, B
JRIZH B BEETIFRE I N TVIR, RIFETIE 32,438 ADEAENRE LT/ 47 1 FEEMSE (GWAS) % EffE L.
MRI FHlZ & 2TEEANAR L ORED S MR BRER T2 7 F VI Rb 28R IR A S, REBLE UTORA
BEREC NS —F Y UIRIZB M EZ R Uz, 2o DRI, SHENAHOEY ZRHEME & A2 - EHZNEE & DRIFR
ERTHDTH 5,

RV IARATT VDN EFEEMTEA. KIKRZE, AV 7 A V=T KEFIRW S EBRNEGOREZEE I Y =V T A DHHE
fifF5E

Guadalupe T et al. (F#13, Fukunaga M % & & Ti# 161 4) Human subcortical brain asymmetries in 15,847 people
worldwide reveal effects of age and sex. Brain Imaging Behav. doi: 10.1007/s11682-016-9629-z . (in press)

ZEA DINCEERIE, BEREMIZ B REEMIZ D R D DS, 2 O & M, FI & F FEECEERER & OBEIE, KRR, HERo
RN H D, 52 OWFHEED 15,847 AD MRI 2 & L2, A XoMrikE AWT, RE TS SREIEFRE % FLM U 7255 8=,
YEBRS L OB DIENTEICHAEDN D D 55 1170 AD SB/EEERE TR Zh o ITMAME S & CBRKRO IR
I 2B BB AT 5 Z L 2SI LTz,

3.3 4EMI CTHIRESZT > IABEANRESF

1. & - #F5RER
I-Shan Chen (##EHREE FIIZEEM. FHEBIE)
Fransiscus Adrian Agahari (KINAHREE]EEERAFZEHM. HFEE)
FRAERE (Bt el B A A 25 0P, WFZER)
FRIXT (Sun Wuping) (M4 BRAFZEE8M LAF%EH) (~2016.9.30)
Derouiche Sandra (i@ 5L NIPS VY —F 7 210 —)
Islam Md. Rafiqul (WEfQA:BERFZEEEMT MELiF5EE)
Gupta Rupali (HIfgA=BRmF2EHM ELH5tA) (2016.10.1~)
SONG, Chihong(JEREIEHfEITE. HIEA)
Nur Farehan Binte Mohamed Asgar({0MEEE > 27/ F VISR, W2 R)
Wang Tsui-chin (ZE4&> 2 F AWM, TER)
Dwi Wahyu Indriani (ZEk> 27 AWGEEM, F5EE)

2. SEATEIE
AEAEIRA (FED)
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Sabirov Ravshan (Academy of Science, Tashkent, Uzbekistan) (fffiiatEBEHFZEERM)
Merzlyak Petr (Academy of Science, Tashkent, Uzbekistan) (i} 2LaRFZEER)
Masako Hirotani (Carleton University, Canada, Associate Professor) (:0EEAEHLHFZEERM)

SAE AR (Rl o))
Tsiferova Nargiza (Academy of Science, Tashkent, Uzbekistan) (MifdZEEERFZEIRM, S EAFEIKE)
Olivier Darbin (University South Alabama, USA, Assistant Professor) (K> 25 LRFZEEM. SMEABZEIRE)
Alsayed Abdelhamid Mohamed Alsayed (South Valley University, Egypt, Lecturer) (K% o] B G 22 E8 M)

3. I CHISRIE B % 1T o B ARZEE (3 » HRAE)
Ahmed Abdel-Wahab Mohamed Khalaf (Minia University, Egypt, Lecturer) (JI#% E B ama o258, il 3 st
g)
Matrov Denis(University of Tarfu,Estonia)(FR&11T B S EMREMT LI, SENRERIMZER)
Veale Richard(Indiana University,USA,PhD.Candidate) (F8HIfTBIFEM 225, AR AR AR E)
Khalaf Ahmed Abdel-Wahab Mohamed(Minia University, Egypt,Lecturer) (KB} #fi#% |l B it 2558 e nl ih st
g)
Moorhouse Andrew(University of New South Wales,Australia, Senior Lecturer)(ZEMR1E % MR MM RealFhf
g)
Goulton Chelsea Sarah(University of New South Wales,Australia, Associate Professor)(ZEMRIEE MR
BIFLHEFEA)
Cheung Dennis Lawrence(University of New South Wales, Australia,Graduate Student ) (AEAEH MEFEEMEIBM
B A)
Nur Farehan Mohamed Asgar({0MEER > 27" FIVIZEER M. Rt s 8)

N

4. FHFCHISIEEI % 1T o 2 AANE AR FE (RBITREEED)
Rizki Tsari Andriani (FfEEERER T-WHFCH8M. KRWFRLE)
Li Jiayi (4 F#i% A HHZ24) (China)
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