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We aim to solve one of the biggest
black boxes of today’s neuroscience

Our discovery of the neuropeptide orexin and its
prominent role in sleep/wakefulness regulation has
generated a highly active research field in the neu-
robiology of sleep and metabolism. However, the
fundamental governing principle for the regulation
of sleep pressure, e.g., the question of what is the
neural substrate for “sleepiness,” remains a mys-
tery. We focus on sleep neurobiology, and aim to
solve one of the biggest black boxes of today's neu-

roscience.

We created a new US.-style “department” for pre-
miere sleep research by learning from the merits of
the U.S. academic systems and organizations while
retaining the merits of the Japanese tradition, based
on my own 20-plus-year experience in the U.S. This
institute will provide a scientific culture and envi-
ronment that strongly encourages all its members,

regardless of career stage, to initiate truly interest-

ing studies.




International Institute for Integrative
Sleep Medicine

World-class institute for sleep medicine, aiming to solve
the mechanism of sleep/wakefulness
by conducting basic to clinical research

The mission of IIIS is to be a multidisciplinary, international hub for the research to elucidate the

fundamental mechanism of sleep/wakefulness, to develop strategies to regulate sleep, and to

contribute to the enhancement of world health through combating sleep disorders and associated diseases.

ABOUT IlIS

We spend nearly one-third of our lives
asleep. The mechanism and function of
sleep, however, remain unclear. Many
factors such as mental illnesses, food,
drugs, and emotions, can affect sleep/
wake regulation. Disorder of sleep is not
only by itself a major problem in modern
society, but also an established risk factor
for metabolic syndrome and other
lifestyle diseases. Deficiencies in healthy
sleep cause significant social losses, and
are linked to traffic accidents due to
excessive sleepiness, increased preva-
lence of mood disorders, increased
suicide deaths, and an increased caregiv-
ing burden due to wandering and
delirium in the elderly. Thus, while sleep
has been a perpetual topic of scientific
inquiry that keeps attracting many great
minds, it is also an important field in
which society demands the development
of strategies to remedy sleep disorders

and associated diseases.

Qur Mission :
® Solve the mysteries of sleep

We gather globally prominent scientists
from multiple research fields contributing
to the neurobiology of sleep. They coop-
erate together to elucidate the funda-
mental principles of sleep/wake regula-
tion, and develop new strategies to
assess and treat sleep diseases as well as
the closely associated metabolic and
mental disorders.

FEATURES OF THE LAB

Our target field is sleep medicine, which
is an inherently interdisciplinary field in
terms of methodology, spanning molecu-
lar genetics, cellular biology, neurophysi-
ology, neurochemistry, pharmaceutical
sciences, medicinal chemistry, and clinical
and social medicine. While focusing on
sleep, the field is also interdisciplinary
with respect to its integral research
targets, e.g., studying mood disorders as
well as metabolic diseases that are closely
associated with pathological variations in
sleep/wake states.

Japan has been producing a number of
researchers who have made significant
accomplishments in the field of sleep

s Developnoveliapproachesfor:sleep disorders

s Gontributeitolglobalhealth

New means of sleep intervention
and medication based on
discoveries in basic research

—_—

Promote health in aging society

medicine. Led by Director Yanagisawa,
prominent scientists from multiple
research fields contributing to the neuro-
biology of sleep will come together. The
mission of llIS is to be a multidisciplinary,
international hub for this research.

By creating a hierarchically flat organiza-
tion similar to “departments” in the U.S.
academia, all scientists in the department
freely discuss science with each other
regardless of their age or career stage,
constantly seeking for opportunities for
formal and informal cooperation.
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World-class institute for sleep medicine, aiming to solve
the mechanism of sleep/wakefulness by conducting basic to clinical research
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PRINCIPAL INVESTIGATORS

Core Research Group

Masashi Yanagisawa / Hiromasa Funato

In order to crack open the black box of sleep/wake control, Dr. Yanagisawa and Dr. Funato's laboratory is engaged in a highly
ambitious project aiming at forward genetic analysis of randomly mutagenized mice for sleep abnormalities. They have so far
screened >5,000 mice and identified a dozen pedigrees with heritable sleep abnormalities. Causative gene mutations will soon be
identified in these pedigrees by chromosomal mapping and next-generation DNA sequencing. Those genes will reveal a central
pathway for the regulation of sleep. Another approach they are actively pursuing is to develop small molecule agonists for the orexin
receptor. These compounds will not only be indispensable chemical tools to manipulate sleep and wakefulness in experimental
animals, but also become candidates of a novel drug for the mechanistic treatment of narcolepsy and other conditions with
excessive sleepiness.

Takeshi Sakurai

Dr. Sakurai, well-noted for his research on arousal control mechanisms and discovery of the neuropeptide orexin with current IlIS director, Masashi
Yanagisawa (Sakurai, et al. Cell 1998, which presently exceeds 3000 citations), is additionally interested in circadian rhythm-associated behaviors including
eating, emotions and general social interactions. Currently, his laboratory’s research topics include the following: 1. Elucidation of sleep-wake controlling
mechanisms, 2. Mechanisms behind narcoleptic and cataplectic attacks. Besides the above, his group is actively involved in joint research projects with
other laboratory members.

Yoshihiro Urade

Dr. Urade’s laboratory is investigating molecular mechanisms of sleep-wake regulation by endogenous sleep-promoting substances, such as prostaglandin
D, and adenosine. His research group established the sleep bioassay system to monitor the electroencephalogram, electromyogram and locomotor activity
of various gene-manipulated animals under a freely moving condition. If necessary, they can infuse drugs into the cerebrospinal fluid space, stimulate the
target nucleus in the brain, and record the neural activity of a certain nucleus of freely-moving animals. By using these systems, his group identified the sleep
centers in the ventrolateral preoptic area and the nucleus accumbens shell, and revealed the neuronal circuit between the sleep centers and various arousal
centers. Combined with modern gene-manipulation and neuroscience technologies, they attempt to clarify more precisely the molecular mechanism and
neural circuits of sleep-wake regulation. Their research is also useful to improve our daily sleep and the quality of life by controlling our innate sleep-wake
regulatory system.

Robert Greene

Slow wave activity (SWA) power expressed during slow wave sleep (SWS) increases proportionally with prior waking duration and decays during SWS. This
large circuit phenomena is the most robust index of sleep need currently available, yet little is known about the local circuit and cellular activities that are
responsible for its generation. Further, it has been proposed that the up states occurring during SWS are electrophysiologically identical to stabilized up state
membrane potentials during waking (W) and that SWA reflects a destabilized up state, but this has not been rigorously investigated. Dr. Greene’s research
group plans to employ whole cell patch clamp recordings of cortical, pyramidal cells and interneurons acquired in vivo in un-anesthetized rodents during W
and SWS, in conjunction with local field recordings, imaging of intracellular free calcium concentration and optogenetically controlled activation of distinct
morphological subsets of interneurons to investigate the local network and cellular mechanisms involved in SWA generation.

Qinghua Liu

Sleep is essential for normal brain functions and viability in mammals, however, the molecular circuits of sleep regulation remain a fundamental mystery in
modern biology. Dr. Liu's research group will integrate biochemical, chemical biology, and genetic approaches to identify key genes in sleep/wake regulation
in mice: 1) They will use the state-of-the-art quantitative mass spectrometry (e.g. SILAC) to compare brain proteome between wild type and sleep mutant
mice, isolated from a forward genetic screen, to identify candidate sleep regulatory genes; 2) They will develop a novel and rapid technology for adult- and
brain-specific knockdown (or knockout) of candidate genes to investigate their functions in sleep/wake regulation; 3) They will conduct in vivo screening of
natural or synthetic small molecules to identify sleep-promoting compounds. Together, these multi-disciplinary studies will uncover novel mechanism of
sleep regulation and develop novel sleep medicine.

Hiroshi Nagase

The target compounds of Dr. Nagase's laboratory research are orexin receptor agonists. His research group has already succeeded to design and synthesize
highly potent and selective small molecules for the orexin 2 receptor. One of the compounds, YN-1055 is the first and most selective non-peptide for the
orexin 2 receptor (ECso= 20nM) in the world. They are now trying to improve the activity and selectivity for the orexin 2 receptor and also obtain the orexin
1 or mixed agonist for orexin 1 and 2 receptors. They are also interested in opioid receptor type and subtype selective ligands which have no morphine-like
side effects (i.e. addiction, constipation and respiratory depression) and also aversive effects such as the psychotomimetic effect, which U-50488H
(Upjohn-type K agonist) has. They have already obtained a selective k agonist, nalfurafine (TRK-820) which has no addiction and aversion and was
released as an antipruritic agent for kidney dialysis patients in 2009. Now they are trying to modify the compound to improve the analgesic effect to apply
it to cancer patients.
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University of Tsukuba Collaborative Research Group

Ichiyo Matsuzaki

As a specialist in space medicine and industrial psychiatry, Dr. Matsuzaki has extensively contributed to industrial hygiene and mental health support
activities, including sleep monitoring, in a number of private enterprises and national/local public bodies. His research in the field of space medicine has
crossed into astronaut selection and training as well as in mental care for astronauts during stays in the International Space Station, made possible by his
position as Senior Researcher of the Japan Aerospace Exploration Agency (JAXA). His research aims serve a practical macro policy-making agenda, with
achievements woven into a “Comprehensive Mental Health Support System from Primary to Tertiary Prevention” using knowledge management
methodology where practical and scientific information are combined.

Hitoshi Shimano

Dr. Hitoshi Shimano is engaged in research dealing with the energy sensing system of starvation and satiety in vivo and unknown roles of tissue fatty acids
for cellular physiological and pathological signals through energy transcription factors such as SREBP. His work has been known worldwide and highly
praised for its uniqueness and originality, for instance, showing that modification of tissue fatty acid by an enzyme Elovl6 could be a new strategy for
obesity-related disorders (insulin resistance, atherosclerosis, and steato-hepatitis) without amelioration of obesity. The research findings and concept are
deeply involved in a wide variety of diseases including not only metabolic diseases such as diabetes, dyslipidemia, and cardiovascular diseases, but also
chronic inflammatory diseases and even cancers. His lab has recently been attempting to reveal novel functions of tissue fatty acids that might help the
understanding of broader biology including brain and mental function and disorders linking to sleep and life-related diseases.

Junichi Hayashi

Dr. Junichi Hayashi has been studying mitochondrial DNA (mtDNA) for more than 20 years which is located in the mitochondria, the energy factories of the
cell. He provided the first evidence that deleted mtDNA found in the cells from patients with mitochondrial diseases causes mitochodrial malfunction using
intercellular mtDNA transfer technology which Hayashi and his colleagues developed. Recently, he and Dr. Kazuto Nakada have been engaged in research
with experimental data showing that a specific mtDNA mutation which results in overproducing reactive oxygen species can be responsible for the
metastasis, diabetes, and B-cell lymphoma development. Their continued effort to elucidate the mechanism of paternal mtDNA elimination led to a
surprising finding that innate immune systems can recognize and exclude the cells with very small changes in mtDNA, resulting in the exclusion of the cells
with the mutated mtDNA from mice.

PRINCIPAL INVESTIGATORS

Akiyoshi Fukamizu

Biological homeostasis is regulated by a series of chemical reactions in response to external and environmental stimulus. A variety of signals through the
plasma membrane are integrated into the nucleus, where histones and transcription factors are modified by phosphorylation, acetylation, ubiquitination,
and methylation that are catalyzed by modification enzymes, thereby controlling gene expression. In the laboratory of Dr. Akiyoshi Fukamizu, researchers aim
to understand the molecular mechanisms of life style-related and pregnancy-associated diseases, how nutritional and stress conditions regulate epigenomic
functions, by using the genetic techniques with animal models such as mice. Pregnancy is a normal physiological process that requires the synchronized
adaptation of multiple organ systems. Dysregulation of these homeostatic controls during pregnancy can lead to serious disorders, such as hypertensive
disorders, which Dr. Fukamizu and his colleagues are also actively researching.

Satoru Takahashi

Dr. Satoru Takahashi has been focused on the mechanisms of formation of diseased and normal tissues by changes in gene expression and function. To further
elucidate the relation between disease genes and morphological phenotypes, he has adopted the use of genetically manipulated mice. Particularly he
generated various genetically manipulated mice for the GATA transcription factors that are expressed in the hematopoietic system, to find out at the nucleotide
sequence level that GATA-1 is required for the differentiation of erythrocytes, megakaryocytes, eosinocytes, and mast cells, and that more than one regulatory
sequence is needed for the control of their expression. His laboratory has started investigating yet less noted large Maf transcription factors. Large Maf
transcription factors were originally identified in Japan, but their function in the body and their possible involvement in diseases were unknown at that time.
Dr. Takahashi's laboratory has been generating genetically manipulated mice for 4 large Maf transcription factors that are conserved in humans and mice.

Tetsuo ShlleU (School of Medicine, Akita University)

The department of Dr. Tetsuo Shimizu and Dr. Takashi Kanbayashi is one of the international clinical research centers on sleep disorders, especially on those
with excessive daytime sleepiness such as narcolepsy. Their laboratory analyzes CSF samples of over a thousand patients with excessive daytime sleepiness
from all over the world. Measurements of various peptides in CSF such as orexin, MCH, QRFP, etc., are ongoing. In collaboration with several other institutes,
they and their researchers evaluate CSF histamine and several autoimmune antibodies such as anti- aquaporin-4 (AQP4) and anti-NMDA receptor antibodies.
They have proposed that CSF orexin might be a trait marker and histamine might serve as a state marker of narcolepsy. Recently, through their research, some
patients were discovered with symptomatic narcolepsy that had the anti-AQP4 antibody and also low levels of CSF orexin. This may be the first direct
evidence indicating symptomatic narcolepsy caused by the autoimmune process.
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Car la GI' €€E11 (University of Texas Southwestern Medical Center)

Dr. Carla Green has long been interested in circadian biology. She has identified a number of circadian clock-controlled genes, including a novel rhythmic
gene Nocturnin, in the Xenopus retina. Her own laboratory continued to use that model system to study molecular mechanisms of retinal clock function,
developing tools to perturb clock function molecularly in transgenic Xenopus. She also continued her studies on the Nocturnin gene and demonstrated that
this gene encodes a deadenylase — a polyA-specific ribonuclease that removes the polyA tails from mRNAs. More recently, her laboratory has begun to focus
entirely on mammalian model systems and has continued to focus on Nocturnin and its role in clock control of metabolism. The Green research group also
works on the role of the Cryptochrome proteins in the central circadian mechanism and on circadian mechanisms of post-transcriptional control. Her
laboratory is currently extending these studies to examine post-transcriptional regulatory mechanisms that contribute to neuronal function during sleep.

Joseph Takahashi (University of Texas Southwestern Medical Center)

Dr. Joseph Takahashi has pioneered the use of forward genetic approaches for the discovery of genes regulating behavior in the mouse. His work has had
broad impact in the fields of neuroscience, genetics and molecular biology. Using a phenotype-driven mutagenesis strategy, Takahashi isolated the first
circadian rhythm mutant in the mouse (named Clock). Three years later in a tour de force, Takahashi identified the Clock gene by a combination of transgenic
"rescue” and positional cloning. These landmark experiments revealed that the Clock gene encoded a novel member of the basic-helix-loop-helix — PAS
family of transcription factors. The cloning of Clock provided an important molecular entrée into the circadian mechanism of mammals and formed the
foundation for describing the molecular mechanism of the circadian clock as a transcription-based feedback loop. This initial work was rapidly followed by
the discovery of additional core circadian genes over the next three years and led to a description of a conserved clock mechanism in animals. Recently,
Takahashi and his colleagues have determined the crystal structure of the CLOCK:BMAL1 transcriptional activator complex and have identified the genomic
targets of the core circadian transcriptional regulators throughout the genome.

JUNIOR PRINCIPAL INVESTIGATORS

Core Research Group

Masanori Sakaguchi

After receiving his medical degree from the University of Tsukuba in 2001, Dr. Sakaguchi continued to pursue a research-oriented career in neuroscience,
focusing on regenerative medicine, adult neurogenesis and memory in particular. His experience abroad and career thereafter provided him with a firm
grasp of world-class techniques (optogenetics, neuronal tracing, behavioral neuroscience, etc.) but furthermore, with an open-mindedness in understanding
both Western and Eastern cultures and sufficient communication abilities (fluent English and intermediate-level Chinese) all so vital in scientific research
today. Currently, at IlIS his research group strives to investigate the relation between sleep and memory. They hope to clarify the still unanswered questions
regarding narcoleptic and cataplectic attacks, neuronal networks possibly involved in sleep-wake transitions as well as the further elucidation of sleep stages
and their significance towards memory consolidation.

Michael Lazarus

Dr. Lazarus and his research group are interested in the role of adenosine in sleep-wake regulation. In particular, adenosine A, receptors are densely
expressed on striatopallidal neurons of the basal ganglia, where dopamine D; receptors are co-expressed with A4 receptors and involved in motor function,
habit formation, and reward/addictive behaviors. They want to know the extent to which A, and D, receptors in the basal ganglia contribute to the
regulation of sleep and waking. They have recently shown that caffeine induces wakefulness by blocking the action of adenosine on A receptors in the
nucleus accumbens indicating that the nucleus accumbens is a core structural element for the control of sleep and wakefulness within the basal ganglia.
These findings further suggest the intriguing possibility that the motivational state may be an important fundamental regulator of sleep and wake (Lazarus
et al, Trends Neurosci, doi: 10.1016/j.tins.2012.07.001).

Yu Hayashi

Sleep in mammals has evolved into a complex phenomenon composed of two distinct states, REM (rapid eye movement) sleep and non-REM sleep. REM

sleep is the major source of dreams, whereas non-REM sleep is characterized by a synchronous brain activity called slow waves. Little is known, however,
about the evolutionary origin or individual roles of these two sleep states. Dr. Hayashi's laboratory will address these questions through identification and
manipulation of the neurons that function as the REM/non-REM sleep switch using mice. While REM and non-REM sleep are unique to certain vertebrate
species, sleep itself is a widely conserved phenomenon. The nematode Caenorhabditis elegans, with its genetic accessibility and well-defined neural circuit,
is a powerful means for neuroscience research. Therefore, his laboratory also aims to elucidate widely conserved molecular mechanisms underlying sleep
using C. elegans.
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wpl ABOUT WPI

The World Premier International Research Center Initiative (WPI) was launched in 2007 by the Japanese
Government's Ministry of Education, Culture, Sports, Science and Technology (MEXT) with the aim of
building globally visible research centers with high research standards and excellent research environments
to accommodate globally prominent researchers. The program is underscored by four main concepts:
advancing leading edge research, establishing international research environments, reforming research
organizations, and creating interdisciplinary domains. To realize them, the WPI centers advance research
activities and create new disciplines under the strong leadership of their center director. The International
Institute for Integrative Sleep Medicine (WPI-IIIS) was established on December 1, 2012, following the FY
2012 selection round of its application for the WPI. The initiative seeks to create a vibrant environment
where frontline researchers, regardless of nationality, are invited from around the world to engage in
research where they are accompanied by an administrative support system that allows these scientists to
fully devote themselves to their research. In addition, we are planning for a new building to be completed
in FY 2014 that will serve as the core facility for IlIS, creating a suitable environment that allows our
researchers to conduct their research activities in a fully furnished

space with state-of-the art equipment together under one roof.

[ WPI| Research Center Initiative

Tohoku University :
Advanced Institute for Materials Research (AIMR)

National Institute for Materials Science :
International Center for Materials
Nanoarchitectonics (MANA)

The University of Tokyo :

Kavli Institute for the Physics

and Mathematics of the Universe (Kavli IPMU) . .
University of Tsukuba :
International Institute for

Kyoto University : H P

Institute for Integrated Cell-Material Sciences (iCeMS) Integratlve Sleep Medicine (IIIS)

Osaka University : Tokyo Institute of Technology :

Immunology Frontier Research Center (IFReC) Earth-Life Science Institute (ELS)

Nagoya University :
Institute of Transformative Bio-Molecules (ITbM)

Kyushu University :
International Institute for Carbon-Neutral Energy Research ( I’CNER)

@ WPIOsaka University

CeMS |

KYOTO UNIVERSITY
WPI Research Center

NER @IHS ELSI

" INTERNATIONAL INSTITUTE FOR INTEGRATIVE
Nano Revolution SLEEP MEDICINE INSTITUTE

for the Future
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RWEBNZE, AL+, 2RBHROMAICHEE THFSEDORELBIET LRRICRNRS TR CIMRMEPIEEMN Z < R,
EER. BMODBLIFERREEZRAILTDFETT, fe. WLRTES A FREAED K BRIFER. FILTST V2 MR THD T,
HOAMREEAREL LT 2009 FICHFTLE Lic, TOXRYISEMEITFIE. FHRIEODBICHINLCHE—DF EF A FREYTIH &
AR ITERRREDREELLCOBELNRE LI, COERBTOT77/ILEREL. DAMEREAFRELLTORELITOTL
EET,
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FREHEITIL -7

Pl —3E

MRIBEIRIE. FHEY EXREHEFZEMEL. EBoiA HEG. REEEICSVT FRFENREL0U. BERZSHIHBE
DAVZINVATIERT =22 INEL T BEEHCEE DV B afERE IR, BREETL T BYEERZEESZ1ToCEE LI
LFHEEZODHFC. FEMEHRAREEE UAXA) TEMRREELT. BAAFTERITEOREE - JIR. 1SSTHETORFMROESE
FIEZNASA - ESA - RAAGEDEEFEEBEEE LG A SRIILEEL TEE LIz, TNSDEREIE, RBEOMBERFANEREEICED
VWeHEZERAE TS, IVOGKRUIRICET DI [—RFHDOS=ZRFHETOTEN AV ZIVZEV AT L) ELTHIIEN., R
TORBEHIHEDER B IGE 7 =22 L. MENEZIEVATLELT EfF - HBEEBREEE - AT HIVEIFIcEELT
W&,

S

BEFHIRISIEHREMIZEE F SREBP-1 PTFE3 R ERBHERFOMEEZBL . TRIVF—RBMHIBICE T 2ETRFEO/OX
F=R YT =B EREIIL, A VR VERESREEERBRRELORELZ RLTER L, R/E. ZEH/EHESEF CREBH
DR PHEBIERTEDSEIN vivo lcBIFHTX/LF— RO A7 LDOBBEERLTVEY, KERREREBEEEVI6ENLE
BB AR IR R, XD =X LDMFEICHATVEY, ElovibBKORTATIE, IBEONEEZHEL LEWEEEER
AV AR, RERIE. BIAREELER O NASHDF LUEERHMEEL GV E T, SOICHEBIEIBOBENSIEEVSEBERIE, (RS
ICEEEDT KIE. Mtkae. fErmikee. A, BRGCLEGTENMRREERT 5 BEBDEM/HFENET,

B A —

MA—HIRIE. MRRRNO I IVF—TIHTHAI NIV FUTICEFEET S MO R DNA (MtDNA) OEEREER 20 F L ERFZEL.
AR T MIDNAD FABEICRIBR T BHAFRGELC. SFIVRUT7HEDBEDHBRICHBINZEARZ R MIDNADFA. =3
Y RUTHBEER S| ERCTTEARLEL L, 510 MERIIHEDEAZELETTZMIDNAD. DAEBPERFERIET DT
EEBSHCLTVE T, BATIE. RAZER MIDNAD F X ol ZNICHER T HBIRENH FTRNBRE S AT AICLH>TEZ2—EN
BEVSENEAREMAIRIBT ZICES>TVET, TRV F—RBEEREERSOBRIGIEREREED TVETH FLRICTENT
VWET,

K WE

EEDEEEIR. SR BESSRF DR T HEENERISICIVFEENTOEY, MIBRZEET2EDESIIEANE
WEn. ERERICEVEXNVEEERTFAVVEIL. 7EFIWE. AEFF . AFIUEENET, TKTIV—TTIE EEBER
PIRESBEERE. FICE TN FRBMREZENLL. IXUAPRRFDET IVENZBVEGEENRITZREL TREDPA LD
EDESITERY (TEITRTAvY) AAZXLEFELTVEMEEBRHZOEFBLCVE T, RIS, SRBOFMLICBEGH L
ELEBYNGTOCATSHY . BIELRERDEEEEMRIF T SIctd. TXIVF—DNSVR, ZBERFEH, ®RIMCP©T7 /B, B8fA.
REIEH E2IVEORFZAMNICELETLETCOEY, HEFHTOERER2E. R EEEE| SR aRENSHYET, FK
HESIE. TNoBEREDHENOEHEIC OV THIRLTOET,

i A

EEEERIE. INFT-EBLUREEM CEBEES LEDL SR EFORIBEPHEER I IO TEMEN2H DREER%Z BN E L TR
EEETOCER L, JVRRBGFERRIUE L TCORRECDBERERASHMNLIEVEER BLREVADFREREICEAL
FLz, FlC, EMRICHRTSCATALERFEORLDELFREYVAZEHL, GATA I AFRIMER. BB FERE. <A Nk
DAHMEICKBDETRF CHBHILE. TORBHIIICISEROBHERADLE CHD L%, BERIILNVTHSMLEL, Z0D
BINTTHEVHARDITONTWED D1 large Maf SsERF B OB Z IR LE LT, large MafisEEFEHE. A CRESNIEE
EFETIH TOEKICHITDHEEPRBEDEEISFHSHNCENTV AL Ofefeth, EMBLURTAT ATEEFITT 5 large Mafén
ERFEDELFHEIVAZFRUL, EOHDEMRBEBEICES L WS LZBELMLELT

K T (i oo i mmh s e R R 8

MEAZ BRI, BIREZRT IV TV — R EDERRE MR T SERNEEDOUEDTHY, FEDEIRIEZES 1000 A
W EDBEREREDTL. FLF 0 MCH, QRFPERTF FEZRAZELTETVEY, LWODODIAEKELLEEL, BEREAZZ
VRBEERBIEDITY T R 45K (anti-AQP4-Ab) . HINMDA ZEMAHUA (anti-NMDAR-AD) ZE & - SHEL TLE T, BXEIRS I,
BERALF0mF LT —DRER—H—EL T EXAZIVEBBREDRET —H—ELTRELTCVE Y, ®if ERMEF/LD
L7V —DEEDSE, anti-AQP4-Ab HIFETHY., BERA L+ MEEEZZIHEAINHREENELEHRELE LT, TOMRIE. fE
MBS VAL TV —D—EHEDRAEBIRIC L OB ERIEN T EEMD TRLTVE T,
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Carla Green (7##2k% #o29 225Kty 5—)

Green 7 )b—7 Tl TNETHBEBICERZ S TIMARETV. 7I7UAYAAIIVTOHIR X LEEF Nocturnin 2858, 24
OEBHEMEETOREICHIHILTEE LIz, THIC. BEEFEBRIT 7UAY AATIVCEWTH FEMZNICHBMEER RIS 855
v BRAE L CHBIE DL B BE DD FHEAE A ARBR L & L o, E 7. Nocturnin & (= FH mRNA A5 polyA KA BR < polyASFEMIX 7L 7 —H.
BR7 7 ZIVMEBREI—RLTWATEABRSNELE LTz, METIE. FHLETET IV R TAIGEEL, RSEAMOBBHIEICHITS
Nocturnin DIEEIRREBIEL. MIZEET>TVE T, IHICE. PIRIBIEEIEICHIT27 )TN O0— L2\ VEDEEIICEERERF B,
AR OEERHIEEEAREDOMRLIT O TV E T, REERIEMEITERTICH T HHERAEICLEELBEEZL VAL FEEN,
COMEICHTEANTNET,

Joseph Takahashi (&4 2xs #oawzzsspszrys—)

Takahashi 7)L—7Cld. IVRICHIFRTHFMIBRCFRRICTHT—F - V1R T v I RAEBVSEWVSERNGEMRETOCEEL
feo BONTEARARIG. HERF. BEFE. BLODFENENTICEVWTCERGEA VIV b e5XcEERAE Y. READSERER
FERRTHEVIANSTI—ZANT ITRICBWTEYIDOHBY X LZEE (Clock) 2152 EICMILE L, E5ITERTFHREL
RAF1—FEERYVaFIVoO—Z 2T EEHIEDERTEICLY, UockBEFEREL. RBLEFHN—YIAN)YIZ V=T v
APAS 772 —HREERF ChbHT LS ELELT, CockiBmFDIO——2 7k, FHBOBMBRIBEOERE 9 FHED
Bob e, TEICEDTA— RN\ IRBORRN I SN EEAET, TOMEES 9 DOMABELFREE S OHMBRED
RIS O TR B LB CLRFEINTVRLEWVSTENBESOEGYE LTz, HEFETIE CLOCKBMALIBHLH-PAS$:E &M
BEERDEREEZRIFTHILICHIIL. E5ITT/ L LICEEBHRGESHBRF DT/ LZ2—7 v MR HBELFERELTVET,

WIS Al

IROAZIRIL 2001 FICAREFEPIFHEREL. TOR. BEXZ. HF0NEFER. Bt 2—IcB0 T BEER. mE
BT HERDHE. RELELEDONTFTHREZRFRITEE LIc. TORB. RITHOMAERIT COBnE, MR —2 27, 1T8HE
HFGLE) 2BRLELfc, BFEZEEONFIT. KVEWRF TYEEHML, HRLAGEXILBDALEDZ1 2y =23 % ESRE7 (REEE.
TIVREEL) EBOHBTEICERERFS, TIUIREDOHAREEICEANTRIIOTWET, BE ROVIV—TTld. EREGEEZE
POELTEAERZEITOTCVE T, EHRBIREOHRMERRDT. SLROEELICHS HERDEEDEA, MR - REDOHRSICES
THEERY NIV DA, FIVAL T —EVSERBEDERD—DTHB N2 T L+ —FKIED A Z X LOEBICEVEATL
£

Michael Lazarus

Lazarus 7 )\v—T7TET7 7/ Y VI L ZBIRRBEREKEICIELTVE T, 77/ YV OBR/K (A 2AR) 1§, ANEEROREME
REEROMRICE—/ 2> D, RAMELDIRCREIR L. EEERE - BB - BRHTE G EICEEE LTWE T, Lazarus ABIESIE R,
O—E—BLICLBENDHTIA VD AMERZD TN THAMLZD A)SREE7 OV L, BEES|ERITTEERHLE L,
TNET ORI EREEFSICEE CHY. IOICEFR—Va Vv EREEA AT 5T EETRLTVET, ABMEERD
R EEAICS T SEEMEROMNCTHIEAFIEL. MERAEDHTLET (Lazarus et al, Trends Neurosci, doi: 10.1016/j.tins.2012.
07.001)

A

FAEBOBERRIE L LBERRE /> L NEIRD\S R DM A EIRRET Y. VABRIEZEEEC, —A. /7L LAERISREEIFIE NS5
NEBOEB VN E T, L AERY./ L AEROEBWERE DRI ENFE EOKREGHR T, WEIIV—TFTS LIz R
{fedle, ITAZBVT LLAERE /> L LEERZ S H S BEMUDERE « BT BRIFETVE Y, £fee LAERY /> L LERIE
—ERDBEMEICEBEDRRTIH, BERZDLDIFLIHSNDRRTY., TITHLIE BRI DN FEAZHESNCT B,
IERBICEMETET LB ChHDIRRC elegans &AWV EHREERICED TWEE T,
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Access from Narita International Airport

The most direct way to reach Tsukuba is by the highway bus, Airport Liner NATT'S (Narita
Airport — Tsuchiura/Tsukuba Line: NATT'S), from the airport. Purchase tickets at the KEISEI
counter, which is located on the 1st floor of the arrival lobby both in Terminals 1 and 2. Take the
bus bound for Tsukuba Center, departing from Terminal 1 Bus Stop No. 8 or Terminal 2 Bus Stop
No. 10. The trip takes about 100 minutes, depending on traffic. Upon reaching Tsukuba Center,
find the No. 6 Bus Stop and take the “University Loop-line On-campus Bus [Tsukuba Daigaku
Junkan Bus]” running clockwise or alternately, take the “Tsukuba Daigaku Chuo” bus to “Oikoshi
Gakusei Shukusha-mae”. Proceed into the pathway on the same side as the exit of the bus.

Access from Tsukuba Center
From Tsukuba Center, find the No. 6 Bus Stop and take the “University Loop-line On-campus
Bus [Tsukuba Daigaku Junkan Bus]” running clockwise or alternately, take the “Tsukuba Daigaku

Chuo” bus to “Oikoshi Gakusei Shukusha-mae”. Proceed into the pathway on the same side as
the exit of the bus. %S
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