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Message from the Director

As the Director of the Immunology Frontier Re-
search Center (WPI-IFReC) at Osaka University, |
am very pleased to present the digest version of
IFReC annual report for fiscal 2014.

Since its inception in 2007, IFReC has established
itself as a Visible International Research Center of
Immunology with the support of many people
including the WPI Program Director and the Pro-
gram Officer.

Although IFReC was created as a part of the WPI
program, a national project led by the Japanese
Ministry of Education, Culture, Sports, Science
and Technology, IFReC’s management will be ful-
ly moved to Osaka University from FY2017 as a
result of the decision in the WPI program com-
mittee meeting held in fall 2014. Even though the
governing structure will change, our most impor-
tant mission “Constructing a world-top immunol-
ogy research center” remains the same.

We will make unceasing efforts to develop im-
munology research to ensure translation to med-
ical science. We are committed to continuing
contributions to scientific advances through re-
search and education and the evolvement of a

world top immunology research Center.

Shizuo Akira, MD/PhD

BR 5

Director
WPI Immunology Frontier Research Center
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) Selected Articles

Selective and strain-specific NFAT4 activation by the Toxoplasma gondii polymorphic dense
granule protein GRA6

JExp Med. 211:2013-32,2014.

Ji Su Ma, Miwa Sasai, Jun Ohshima, Youngae Lee, Hironori Bando, Kiyoshi Takeda, Masahiro Yamamoto

Toxoplasma gondii infection results in co-option and subver-

sion of host cellular signaling pathways. This process involves
discharge of T. gondii effector molecules from parasite secre-
tory organelles such as rhoptries and dense granules.
Masahiro Yamamoto and his group reported that the T. gondii
polymorphic dense granule protein GRA6 regulates activation
of the host transcription factor nuclear factor of activated T
cells 4 (NFAT4). Their data suggest that GRA6-dependent NFAT4
activation is required forT. gondii manipulation of host immune
responses to maximize the parasite virulence in a strain-depen-
dent manner.

ILAHBOMR T IV—T & FER [V TSI OFERERFCRA6 DEEDREFIEHDF THBHNFAT4AZF L L (EEER TS M E
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Olfactory plays a key role in spatiotemporal pathogenesis of cerebral malaria
Cell Host & Mirobe. 15 : 551-63, 2014.

Zhao H, Aoshi T, Kawai S, Mori Y, Konishi A, Ozkan M, Fujita Y, Haseda Y, Shimizu M, Kohyama M, Kobiyama K, Eto K, Nabekura J,
Horii T, Ishino T, Yuda M, Hemmi H, Kaisho T, Akira S, Kinoshita M, Tohyama K, Yoshioka Y, Ishii KJ, Coban C

Coban group showed by ultra-high-field MRl and multi-
photon microscopy that the olfactory bulb is physically and
functionally damaged (loss of smell) by Plasmodium parasites
during ECM. The trabecular small capillaries comprising the
olfactory bulb show parasite accumulation and cell occlusion
followed by microbleeding, events associated with high fever
and cytokine storm. Specifically, the olfactory upregulates che-
mokine CCL21, and loss or functional blockade of its receptors
CCR7 and CXCR3 results in decreased CD8 T cell activation and
recruitment, respectively, as well as prolonged survival. Thus,
early detection of olfaction loss and blockade of pathological
cell recruitment may offer potential therapeutic strategies for
ECM.

Olfactory bulb is the Achilles’ heel during experimental cerebral
Malaria

Cevayir Coban O )L—7IEHAREREE (11.77 X5, ARKE) OMRIZAWSZ ET. IZ7 U TREEARHUORW\E K CRSEEEEMI 1R
B ICTREBICENMRC DT LZHRICKMIITHEELE Lic, e, BEROMMEIBEE X FREMBREZAVTEESLTTREL. BRERTOIS
U7 R EREMROEEFRCERNEN KN 2BREAOSHEZIHELT 5T LICHILE L.

Laser-targeted photofabrication of gold nanoparticles inside cells

Nat Commun. 5 :5144,2014.

Nicholas I. Smith, Kentaro Mochizuki, Hirohiko Niioka, Satoshi Ichikawa, Nicolas Pavillon, Alison J. Hobro, Jun Ando,

Katsumasa Fujita, Yutaro Kumagai

Smith group showed that by infusing gold ion solution, focused

laser light-induced photoreduction allows in-situ fabrication of gold
nanoparticles at precise locations. The resulting particles are pure
gold nanocrystals, distributed throughout the laser focus at sizes
ranging from 2 to 20 nm, and remain in place even after removing
the gold solution.
They demonstrate the spatial control by scanning a laser beam to
write characters in gold inside a cell. Plasmonically enhanced mo-
lecular signals are then detected from nanoparticles, allowing their
use as nano-chemical probes at targeted locations inside the cell,
with intracellular molecular feedback.

Nicholas Smith 5Dz IL—FiE. #ERICE VAT &1 F VI
NAEHS L ——HEBFTEHLE TN /T (ER) ZFERT ST
CICAHTILE Lz, E5ICHERDERBBEIEL. —DOMRIPIC M
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Microscopic imaging of photofabricated characters
of gold particles inside a cell (Scale bar, 12 micro
meters). The red characters mean “Osaka Univer-
sity” by kanji characters.

Control of lymphocyte egress from lymph nodes through B2-adrenergic receptors

JExp Med. 211 : 2583-98, 2014.

Akiko Nakai, Yuki Hayano, Fumika Furuta, Masaki Noda, Kazuhiro Suzuki

Kazuhiro Suzuki and his group revealed that 32-adrenergic
receptors (B2ARs) expressed on lymphocytes regulate their
egress from lymph nodes by altering the responsiveness of
chemokine receptors CCR7 and CXCR4. In mouse models of
inflammation, signals though $2ARs were shown to inhibit traf-
ficking of pathogenic lymphocytes and reduce their numbers
recruited into inflamed tissues.

A model for adrenergic control
of lymphocyte dynamics
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Interleukin-10-producing plasmablasts exert regulatory function in autoimmune inflammation

Immunity 41 : 1040-51, 2014.

Masanori Matsumoto, Akemi Baba, Takafumi Yokota, Hiroyoshi Nishikawa, Yasuyuki Ohkawa, Hisako Kayama, Axel Kallies,
Stephen L. Nutt, Shimon Sakaguchi, Kiyoshi Takeda, Tomohiro Kurosaki, Yoshihiro Baba

Kurosaki and Baba group found that plasmablasts in the
draining lymph nodes (dLNs), but not splenic B lineage cells,
predominantly expressed IL-10 during experimental autoim-
mune encephalomyelitis (EAE). These plasmablasts were gener-
ated only during EAE inflammation. Mice lacking plasmablasts
by genetic ablation of the transcription factors Blimp1 or IRF4
in B lineage cells developed an exacerbated EAE.

BBEA. EBAESOMEYIV—TIE MEEY 1 A1 > TH
Z42—0O4F7-10 (IL-10)BA T AT TR ~ EFEIEN S Bflfz
EMHSDMEN. SREBVEOEEIMFIT S EAMBLEL
o

Detection of self-reactive CD8+ T cells with an anergic phenotype in healthy individuals

Science 346 : 1536-40, 2014.

Yuka Maeda, Hiroyoshi Nishikawa, Daisuke Sugiyama, Danbee Ha, Masahide Hamaguchi, Takuro Saito, Megumi Nishioka,
James B. Wing, Dennis Adeegbe, Ichiro Katayama, Shimon Sakaguchi

Shimon Sakaguchi and his group found Treg can render self-
reactive human CD8+ T cells anergic (i.e., hypoproliferative and
cytokine hypoproducing upon antigen restimulation) in vitro,
likely by controlling the costimulatory function of antigen-
presenting cells. Anergic T cells were naive in phenotype, lower
than activated T cells in T cell receptor affinity for cognate an-
tigen, and expressed several coinhibitory molecules, including
cytotoxic T lymphocyte-associated antigen-4 (CTLA-4).

ROBEXOMEST IV—TIE. CDABEHEETHRIB S RERG
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Tregs render self-reactive human CD8+ T cells anergic.

The ectoenzyme E-NPP3 negatively regulates ATP-dependent chronic allergic responses by
basophils and mast cells

Immunity 42 : 279-93, 2015.

Shih Han Tsai, Makoto Kinoshita, Takashi Kusu, Hisako Kayama, Ryu Okumura, Kayo lkeda, Yosuke Shimada, Akira Takeda,
Soichiro Yoshikawa, Kazushige Obata-Ninomiya, Yosuke Kurashima, Shintaro Sato, Eiji Umemoto, Hiroshi Kiyono,
Hajime Karasuyama, Kiyoshi Takeda

Kiyoshi Takeda and his group showed that ecto-
nucleotide pyrophosphatase-phosphodiesterase
3 (E-NPP3), also known as CD203c, rapidly in-
duced by FceRI crosslinking, negatively regulated

E-NPP3 is rapidly induced
and hydrolyzes ATP

chronic allergic inflammation. Basophil and mast
cell numbers increased in Enpp3-/- mice with
augmented serum ATP concentrations. Enpp3-
/- mice were highly sensitive to chronic allergic
pathologies, which was reduced by ATP blockade.
FceRl crosslinking induced ATP secretion from
basophils and mast cells, and ATP activated both
cells. ATP clearance was impaired in Enpp3-/- cells.

basophils and mast cells for further activation causing allergic
Enpp3-/-P2rx7-/- mice showed decreased responses to FceRl inflammation. E-NPP3 decreases ATP concentration and sup-
crosslinking. Thus, ATP released by FceRI crosslinking stimulates presses basophil and mast cell activity.

MHEBRD I IV—TE. 7 LIV Y TEREE ENFAFRERCREN R < 55 B3 E-NPP3 (CD203c) ZXR3BL IRV R ZER L. X MR - 178
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DNA methyltransferase 3a regulates osteoclast differentiation by coupling to an
S-adenosylmethionine-producing metabolic pathway

Nat Med. 21 : 281-7, 2015.

Keizo Nishikawa, Yoriko Iwamoto, Yasuhiro Kobayashi, Fumiki Katsuoka, Shin-ichi Kawaguchi, Tadayuki Tsujita, Takashi Nakamura,
Shigeaki Kato, Masayuki Yamamoto, Hiroshi Takayanagi, Masaru Ishii

Masaru Ishii and his group identified the de novo DNA meth-
yltransferase Dnmt3a to be a transcription factor that couples
metabolic changes to osteoclast differentiation. Receptor
activator of nuclear factor-kB ligand (RANKL) is an essential
cytokine for osteoclastogenesis that induces a metabolic shift
toward oxidative metabolic processes, accompanied by an in-
crease in S-adenosyl methionine (SAM) production.

They found that SAM-mediated DNA methylation by Dnmt3a
regulates osteoclastogenesis via epigenetic repression of the

anti-osteoclastogenic gene and that Dnmt3a-deficient osteo-

. — SAM-mediated DNA
clast precursor cells do not undergo osteoclast differentiation methylation by Dnmt3a
efficiently.

BRESOHMRIIV—TIE, ZRICEIZII707 7 —IRBIRO—DTEE ) VI FEEDBMRECEEZRIE - WNT REHMENDD -
BERED. T4 A VRFTEL ZOMBROBOINIIRE (FICRBEHIKE) SMMIEBRADOIEY 1 X7V AZHEY 5T & THRITRETN
BEVSHLVBRERS M LE LT,




) Looking back on IFReC’s activities

Jun Sakanoue (Research Planning and Management Office, IFReC)

Here, | would like to assess IFReC's research performance over
the past period subject to evaluation by the WPI committee. Since
the establishment of IFReC, around 10% of the total papers have
been published in high-impact journals such as Science, Nature,
Cell and their affiliated journals (Table 1). More than 800 papers
have been published over this time period. The average number of
citations of these papers was 30.45 and the h-index of IFReC as a
whole was 66 (Table 2). IFReC's paper productivity compares favor-
ably with that of the La Jolla Institute for Allergy & Immunology in

Table 1 | Number of papers in Higt-1

P

Table 2 | Performance Comparison between the Two Institutes

IFReCOEAREEN Z R Y ES

the USA, which is one of only a few non-profit biomedical research
institutes in the world focused on immunology and infectious dis-
eases. In the field of “lmmunology’, the number of papers, citation
impact, and h-index by IFReC’s researchers are significantly higher
than those by other researchers in Osaka University (Table 3).
Osaka University was ranked 1st in citation impact among the top
institutions in immunology all over the world in 2003-2013 (DATA
not shown). IFReC undoubtedly contributes to the rise in the stat-
ure of Osaka University as a research university.

t Journals in each Fiscal Year

Table 3 | Contribution of IFReC to Osaka University
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) Research Projects

Support Program for Fusion Researches

As one of the goals of WPI program, IFReC aims to create innovative immunology fields by
combining with imaging and bioinformatics technologies. In order to promote this challenge,
we launched the following two programs.

Research Support Program for Combined Research Fields

This program effectively encourages interaction and fusion among different groups. The
projects are selected by screening proposals submitted by applicants. So far, 25 projects have
received financial support from IFReC and some of them have reached the publication stage.

Dual Mentor Program

This program focuses on graduate students or young post-doctoral fellows engaging in
interdisciplinary projects under the supervision of two Pls from different disciplines. The pro-
gram was introduced as a platform to foster young pioneers in the fusion field and to further
promote interdisciplinary research at IFReC.

MEMRREDHDTOIIL
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IFReC Colloquia

IFReC colloquia are a series of discussion meetings for IFReC members, held once every other

month. At each colloquium, three speakers from IFReC laboratories give talks about their latest
research progress followed by intensive discussion. After the colloquium, a small social gather-
ing is held to further the discussions in an informal setting. These events serve as a platform to
promote fusion researches among IFReC members.

IFReC OAF7 L
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) Symposia

The 6™ International Symposium of IFReC: Immunology at the Forefront

This symposium provided a forum for the newest develop- Date: February 23-24, 2015
ments in wide-ranging areas of immunology. Seventeen Venue: KNOWLEDGE THEATER, Grand Front Osaka
leading scientists from institutions around the world pre- Speakers :
sented their recent achievements. Yumiko Imai (Akita University, Japan)

EIVRIVLTIE, REF ORI CEET DMREDRHD
MRBRRERE LT AAvav L& L .

_—
«® b ‘\\
Immunology at the F }ﬁom
The 6% International Symposium of IFReC .
KNOWLEDGE THERTER, Grand Front Osaka, Japan

February 23 noNl-241v], 2015
Start: (1:M/om (Regletration stars ot 9:30am.)

Ben Seymour (Osaka University, Japan)

Cancer Immunotherapy Forum

IFReC and Bristol-Myers K.K co-organized Date: November 21,2014
this Forum. All the sessions were facilitated by Venue: Rihga Royal Hotel Osaka

Shimon Sakaguchi and Hiroyoshi Nishikawa. o Gerd Ritter (Ludwig Cancer Center, USA)

. _ @ Jill O’'Donnell-Tormey (Cancer Research Institute, USA)
- 1t <4 =
B“S_tOI Myerst.& IFReC\U),JEZ’ﬁbTLT._ LU)? @ Carl H. June (Perelman School of Medicine University of Pennsylvania, USA)
+—Z LT, BREBREDRIGZIES ZEH @ Guido Kroemer (University of Paris Descartes, France)
TEEX LI © Glenn Dranoff Harvard (Medical School, USA)

The First CiNet Conference -New Directions in Pain Neuroscience

This conference chaired by Ben Seymour (Brain-Immune Interaction Lab of IFReC) highlighted some of
the most innovative new ideas, and created a free space for lively and creative discussion. The audience
had a special lecture from Seiji Ogawa, who is the inventor of functional MRI.

IFReCBen Seymour BIRHOFILE GO TRMNIET DYV RITLTIE. HEREERICHITDEHETA T4T7H
WEINEL, IMRIOAIBEE. /NIFE-—ELtoR#ELTOhELR,
Date:  December 2-5,2014
Venue: Center for Information and
Neural Networks (CiNet),
Osaka, Japan

) Events

NIF Winter School on Advanced Immunology

The 4" Winter School on Advanced Immunology was jointly organized with Singapore Immunolo-
gy Network (SIgN). Fifty young researchers, who were competitively selected from 180 applicants,
and 16 world leading immunologists got together in Singapore. The participants shared intriguing
insights and findings in immunology, discussed new ideas and forged friendships that will fuel net-

working and future collaborations.

IFReC & SIND\EHET B ABIRBF Y « V2 —R T — VDY Y AR— IV THESNE Lic, HRPDISHEEDL S
BIINS0RDEVHRED. BEFN CREFDEEPIFROHEFMELE EICONTT 1 AA v a Y LE LT

Date: January 18-23, 2015
Venue: Grand Copthorne Waterfront Hotel, Singapore

The Immunology Lecture Series

SD Seminar : Public Relations and PIO

This lecture series was initiated as staff development to
provide fundamental knowledge of immunology to IFReC re-
search support staff. A young researcher of IFReC is invited as
a speaker to give a talk about the basics of their research up to
cutting-edge research in an easy-to-understand manner. The
lecture is open to all Osaka University members and held in
the evening so that the participants can attend after work.

REFFHEEIL. IFReCOEFHRENBE RITHE - WES) BT

172D TY . IFReCIEIF Th K RKIRAFDHBAICRFHEEN D Tesh,
BEBEDHESTFEPHELRRE L TEBMLET,

The PIO (Public Information officers)
in research institutes are responsible
for issuing press releases, answering
queries from the media. In this semi-
nar, Dr. Sakanoue (RPMO, IFReC) ex-
plained how researchers and staff in
the University should work with PIOs.

PIOLIF AT A 7 575 EFRRDILIRIC
EEZFRDOBETT, IFReCEEZEDIRE
EHABEDAREPEBEHENVNITLT

PIOLHEZHICTINEL ZMEH L E LT,

Date: October 2, 2014
Venue: Meeting Room 1, IFReC Research building

Reference
“Working with Public Information Officers” Dennis Meredith, North
Carolina: Glyphus, 2010




# Major Awards #~ Outreach Activities

Shimon Sakaguchi The Gairdner International Award Science Cafe/ 41 TVRAh7

vThe Canada Gairdner International Award is one of the most prestigious awaras The series of science cafes is a long lasting IFReC outreach activity to promote communication among

in biomedical sciences. The Gairdner Foundation commented “Prof. Sakaguchi is researchers and the general public. It also enhances people’s understanding of immunology researches and

awarded for his discovery of regulatory T cells, characterization of their role in im- the researchers involved in them. About 140 people in total participated in our science cafes in FY2014. A

munity and application to the treatment of autoimmune diseases and cancer.” Prof. unique attempt was achieved in the 14th Science Cafe on the Edge. Guest speakers of the 6th IFReC interna-

Shizuo Akira (Director of IFReC) was also awarded the Gairdner Award in 2011 by tional symposium kindly joined the cafe as guests.

T T 7 I @ IS e T i 1 )l T s T i YATYRNT T IFReCHT ™ b U—FEBEISTH SEMICHEL TOBARY FTF, 2014EEE A5
140BDEFRESDZ LE LI, BURYAIVAAT - FUFITuIIKBEWTE. YV RI I LDRHICKE LTz
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The Cleaner in Our Body : Various functions of the macrophage

Date: May 3,2014
Guest : Rikinari Hanayama (Immune Network, IFReC)

Science Cafe on the Edge 14/ $14E YA TV RAT - ATy Y

Immune System : Cancer immunity and autoimmune disease

Date: Feb 24,2015

Guest : Daniel Gray (The Walter and Eliza Hall Institute of Medical Research, Australia),
H 2|Si ? 4 % Markus Feuerer (German Cancer Research Center)

The Japan Academy

Shizuo Akira The Member of the Japan Academy
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Annual WPI Joint Symposium/ WPI&R7 7 b —FVEREIV L

Date: Dec 13,2014
Toshio Yanagida Honorary Member of the Physical Society of Japan Venue : Yurakucho Asahi Hall (Tokyo)

The 4th WPI joint symposium entitled “Science: a bridge to your future” was held in Tokyo. The
program included talks by WPI scientists, presentations by high school students. IFReC opened
a booth to introduce its research activities to encourage students to consider entering Osaka
University and immunology research as a career at IFReC. Yuki Mori (Biofunctional Imaging,
IFReC) joined the symposium and presented his research with a poster and an iPad.

MIE B MEFRRERS

Ken Ishii Osaka Science Prize, Fellow of the International Society for BARWPIART 7 b U—F SV RIY LI YA TV ABDECEIDIS A" LELRRTITONE Lie, 7055 LIZFIRE L BREDRRD
Vaccines 5754, IFReCOFREBERBIE (EAIEEEA X —T > J) BRRZ—, iPadZAWVWTEY 27 )VEHAEBNZ LE Lz,
aF 8 KRBFE ERTVIFVERTIO— Super Science High School Student Fair / 2—I\—Y ATV ZNA RV —IVEFRRRERS
Date: Aug6-7,2014
Atsushi Kumanogoh Elected Membership, American Society for Venue : PACIFICO Yokohama
Clinical Investigation (ASCI) In the 2014 annual Super Science High Schools symposium, more than 200 schools held
- < booths with posters to present their researches. Aya Nakae (Brain-Immune Interaction,
R/ F KEBEREFZRFHRE IFReC) delivered a presentation at "Researchers’ mini live talk”. She introduced her research

interests and her career as a basic researcher with the work experience of medical doctor.
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Masaru Ishii JSPS Award RTSORSE (- RBHREER) T & 32— Bmi s gL Lz,
B B BXFRRERE AAAS 2015 Annual Meeting / £KRSRE#IE 2015 ERAS

Date: Feb 12-16,2015
Venue : San Jose McEnery Convention Center (U.S.A)

Takashi Satoh Young Investigator Award, Kazutaka Katoh Young Scientist Initiative Award,
Japanese Society for Immunology Society of Evolutionary Studies, Japan The AAAS (American Association for the Advancement of Science) Annual Meeting assembles
< D - * diverse participants, including scientists, science policymakers, and the media etc. In the 2015
1k H HBHAGEZESHZEME Nk MEa BENECFEMEERE AAAS Meeting, more than 360 participants visited the Japan booth and gained interest in WPI
program and world leading researches in Japan.
In FY 2014, many IFReC researchers were awarded by the Osaka University President for their recent acquisition of research grants. LNF R (AMAS) DERARICIFReCILADWPIILES & BICHE L. BADHZRE Y — 1
20145 E. %< DIFReCHOMREDMREESDIHEIC KL V) ARAFHREDN SREENE LT, TBWPHIDWTHRER LE LTe, HARHR3602DRMBMEE 7 —XUICHBWA LE LT,
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) Finance break down at IFReC
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» Yearly Schedule in FY 2015

DATE |

May 2 Science Cafe at Icho Festival
 meust | 5-6 | Superscience HighschoolFairinOsaka |
“““ Sepember | 8 | Welonsiehspecion |
"""" ocisber | 1416 | WelProgram CommitteeforFollowup |
""" December | 25| Outreach Symposium byWelinkyoto
"""""""""""""" 17-22 | The SthNIF WinterSchoolin Awajiisand
jnwory | 21-22 | Intemational ymposium atGFOOsaka
2| sdenceGeatGroosmla
© febuay | 11-15 | AAAS Annual Meeting in Washington DC

EVENT
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) Books for General Public

IFReC DR E I L 2 —fRETEMITDEETT,

EEETREMNIEEIZ. FICH>TTEREL,

#FLOEREAF] —BRARED S BAREE T
ERHE/RIBNE Z Bt

RAREMEE —TEAEPBIELNBAZ 2 EMORTE
HABE /RIS B (B

RRREEE —TEER) & TBR%RE OKR
HAEE /IR B (B

HRFEER—SATHAIVAD by 750+ —16 AL5E
RABE & (FES51 794 TV IREHE)

HLLOBAREY —REVATLOADER
REF LF E, BRASBMAE BE (iiETwmtt)

REFOEAL TILR
RS2 g (EXER)

MP5E] DN —IFPIEDIME FHDWEE Y BRGEMMKEE
BRI fth & (LFREA)

EREY L ELTEDRERDIDAA—I VT
BHER (F1ib)

} Online Education
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edX <OsakaUx > The Inmune System: New Developments in Research
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