\ C,
¥ fg,é
[ -
et
> l e
%‘-‘:
goi®

MMRC &

ANNUAL REPORT OF MEDICAL MYCOLOGY
RESEARCH CENTER, CHIBA UNIVERSITY 2019

FTRXE REEFMREYY— S

23

RHTE

ISSN 1347-6920



H /e
Content

ZL®IZ

Preface for Annual Report for 2019

RSt RIS BB 70 Y s

Project for Immune Response in Infections Diseases - 3
WSS TEUAESAE A M4 Y Fa Y2 b

Project for Cytokine Research - 5
BORRIE ST IR B - SBERE 7T Y 2 )

Project for Host-Microbial Interactions in Symbiosis and Pathogenesis - 7
IRIERERE T HIfbHEEdE H VY 9T 5= T ) —AT7aY e b

Canjida glabrata Phenome Project - -----seserrermereermmsns ooz nnecereonsceeeees 10
BRI GSE ¥ B8R BRRGYE7T ey =7 b

Project of Clinical INVeStigation - - - ----ssssrrreeessierieems i 12
R B 5B ANHESOE RO ISy F T — 2 7 a Y s b

Project for Host Response Network of Bacterial Infection -~ 16
IRGSERIE ST AR HAESRS RASERE 7y = 7 b

Project for Infection Control and Prevention - 19
RNA BG-ia# s m i FEREHIE RNARIH 702 = 7 b

Project for RINA RegUIAtion ---------- - 2
BRI BAGIERIE B A 70 Y = s |

PijCCt for Systems Biology of MICTOOTganisms -~ 27
WAEMERSE ROZEE N4 v —AEFHE

Management of Unit of Microbiological Resources ---------------sereemmmmemommee oo 29
Y%Kﬂ;’{'\i% VAN 'j—)l/}\“/f FV)y—27aT -y b rﬁﬁﬁfiﬁiﬁi%J

Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Eukaryotic Microorganisms” - 39

TR KA B PR A FE I e 45 7 RS [R 72
[7 707 THEL T2 ERIE - B EHE O IR B O PR & ZRESA,
HBRERRY, TSR] T oY 2 7 b
Cooperative Research of Priority Areas with NEKKEN, Nagasaki University
Project for Collections, and morphological, physiological and molecular biological
analysis of human pathogenic fungi and actinomycetes in Africa 33

e - TR T A0V F ZSERIFEANNT 72 F - Bl - BT BT 2 b
The project for prophylaxis, diagnosis, and treatment for aspergillosis and the other
mycoses in aged and neonate Patients -~ 34



AMED/JICA # BRI R 6 0 E SR8t ) 71 77 Z 2 (SATREPS)
[ 77 VN HAROHERM % & & B IRASEZ I I B3 5058 &
DAV PPN - WAKLN [ | A= RS
AMED/JICA Science and Technology Research Partnership for Sustainable
Development (SATREPS)
“The establishment of a research and reference collaborative system for the
diagnoses of fungal infections including drug-resistant ones in Brazil and Japan” - 36

JEGEMFEREST A = 77 1 7 (J-PRIDE)

Japanese Initiative for Progress of Research on Infectious Disease for Global Epidemic

(J-PRIDE) 38

TRERFEZB— V70 0 MRS - ) =T 1 Y TIRFER T E ST A
[RMER OB D CRIAR [ ] pr7eE gL

Leading Research Promotion Program, Institute for Global Prominent Research

Advancced Research of Infection and Immunity Based on Integrative
Understanding of Host-Microbe Interactions 39

P304 REIAH - e FE TR

2018 Fiscal Year Cooperative Research Program Report o 40
JEGERTZE 70— NV fw T — 2 7 4 — T 52018

The 7th Global Network Forum on Infection and Immunity - 59
20194 R &

2019 Scientific Meetings & Seminars 61



x U ® &

FOETIEE R OB E ) SRR AN EERIER 3 2 H A RLIRGUIE 2 M-
e A B L T A HEGTE O B R EGYEAE I L T E 9. - BEEEIR B
7 — NI B AB R EGYES 213 Lo & 45 8 F T 2 BRYUEDOZBIC b E
LTWIET. 2O L) RERT, TDEME—OEREGIEOWZE - IGEIETH 2 ERIE
Fget v ¥ — 2RO SN A RENILIATICH B L CEEIC A > TWET.

Kt —i, FRCBWTEGEDTZEIE S & L0, 0iE, WEMEY, MlEY,
TINNNAFOY — | IEREGEIFSE R UET A OIS L LT, EEEE &
LA HEAT L & & DI, FHTIEIRAE L Y RBE s THRERE - LEPF7ER
B FEEAMUC, BN - @O KRS, NTTZERE, EFRRE, %% L 0B E R LH
WFFe25E L, WEERH I I 227 1 —O3E L RO AMERZ BIEL T T 5.

Ky vy -t b LT, e L AT L CHIRIFZE X ONER ARG B & F g 1247 - ¢
W ZENEITONTE . BEEEGUEDOBKRIIZE - (I6EFOWHAE LT, TEREWER
BElZ DT E R OB HIEE 4Lk 2 Bk L, T-EEORE - EREE D S OB IS LT
VPN T =2 a YL REICKRVPERL TCVWET. SSHINEEREICBWTY, i8R
B /NERE - BRGURE R BGIETR - RGUENEL & L 7 E R R BRI 2 AT o TV E T

Ry v s —i, BREREOMIEE X 25, MRV NVOHBEE WWE %355 WEER -
WA ONA F ) V=22 FLTWET. XREXVRBESINL [T aF gt
Y—F7aY 7 b (NBRP) | OF#2d & T, WMEEROIUE, 17, 05, A3 v 7 X
TERIBATE A 0 U C, 256688 - BRRIEgE, JLFEAIH - JCRMTIe 2 RS I M 78 55
TR TOET. WEEEIL, BEFEESBIONAF) v — 20wk HIgL ¢, IHS
VAETAVM=TERELY N L)V - AEHEOEFEANR-ALLT)=Za—T VL
T L7

RAEFED , 79V, KE, N4, 3%E, RV NIV, PESEOEFEFZERE & 155 %
EBRILER 2T E Lz, FRIFR28ET T VN - v ¥ —F ARFEFE L EH#E L T
H BRI o S E R R B 1 72 75 4 (SATREPS) IZHAR &7z 2 & % 32,
B B 2 3EHIMHEERE 1 & 2 BRI EOEREMHIHZ Hig L €, HF05EE OMER %
U CHEgEE Eh L F L7z,

Ky —Tld, BN E ) B2 E 2L, BEERE 7+ —F 220 L T
WET . REFIL, A 70N, F— 2% FEIZL T, 56 MIEGYENZE S T — N )b 4 v
N7 =27 74— T 5 %20204F 1 B TEERFEMIERPE CRME L £ L7z, 2In#E 138220
GLEFZ % L OFFEMFRDILE EA) T L7,

KAES | FEERF, Kb vy —o@Eghaa 2 oo — | FEHER, sEH0%, FBHEI%,
7787 xu—Z0o, BNNOSE C OILFENIEEIC X 258, B2 B L
LI Y EHE L F T

SH244H



Preface for Annual Report for 2019

Our country has already become a “super-aged” society, and the incidences of fungal infectious
diseases are steadily increasing due to the increase in advanced medical care and lifestyle-related
disorders in patients with opportunistic infectious diseases and respiratory diseases. Moreover, the
dramatic increase in worldwide trade and tourists from abroad, along with the spread of severe
fungal infectious diseases, is a key issue within the aging population. The Medical Mycology
Research Center (MMRC) at Chiba University has become increasingly important because it plays
three roles: as a research organization, a medical activity, and a promoter of educational activities
aimed at raising public awareness.

In 2011, MMRC was certified as a Joint Usage/Research Center by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT). Since then, MMRC has been actively
engaged in medical mycology research and related fields, including infection immunology, infection
biology, bioinformatics, and infection disease sciences, through partnerships with universities,
public institutions, medical institutions, hospitals, and pharmaceutical companies. In 2014, we
opened a specialty clinical research facility for fungal infectious diseases at Chiba University
Hospital that is the only outpatient clinic for such diseases in Japan. In addition, we are actively
conducting clinical research on pediatric infectious diseases in cooperation with the Hospital s
departments of pediatrics, infectious disease management and treatment, and infectious disease
internal medicine.

MMRC has a fungal culture collection, designated as a national bioresource, that is a prerequisite
not only for promoting our own research but also for the fungal research community in Japan and
around the world. MMRC also has BSL-3 facility, the only such laboratories at Chiba University.

We are also enthusiastic about promoting international collaborations with several outstanding
fungal research groups in Brazil, US, UK, China, Portugal, and Germany. For example, in 2016,
a team of the Division of Clinical Research at MMRC was adopted by SATREPS, a Japanese
government program that promotes international joint research. As part of this program, our team
has collaborated with the fungal research team in Campinaus University in Brazil to investigate the
impact of drug resistance on fungal infectious diseases in Brazil.

Finally, we envision MMRC as the leading institution for excellent scientific research in fungal
infectious research, as well as a key resource for research on pathogenic fungi that will ultimately
advance the field of medical mycology.

April, 2020

Chihiro Sasakawa PhD
Director of MMRC
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Project for Immune Response in Infections Diseases
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Innate immune system plays an essential role in self-defense against infection of a variety of pathogens. In

this project, we focus on antiviral innate immunity, especially molecular machinery for detection of viral

RNA by retinoic acid-inducible gene I (RIG-I)-like receptors (RLRs) and subsequent immune responses.

The results obtained from the studies will help us to establish a novel therapeutic or preventive strategy

against RNA virus-induced infectious diseases.

# % oRib b Professor Mitsutoshi Yoneyama

B B )RR AT Assistant Professor Koji Onomoto

¥OoE B # N Assistant Professor Kazuhide Onoguchi

ok B B OWEOfEE Research Technician Michihiko Jogi (~2019.8)
o ik B @ERAW X Research Promotion Technician Miyuki Takizawa

1. Identification of a new autoinhibitory domain of
interferon-beta promoter stimulator-1 (IPS-1) for the
tight regulation of oligomerization-driven signal

activation

Takahasi K!, Onomoto K? Horiuchi M3, Kato H*, Fujita
T%, Yoneyama M?

! Department of Life Science, Gakushuin University, Tokyo,
171-0031, Japan.

? Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 260-8673,
Japan.

3 Department of Chemistry, Division of Integrated Human
Sciences, Faculty of Pharmaceutical Sciences, Health
Sciences University of Hokkaido, Hokkaido, 061-0293,
Japan.

*Institute of Cardiovascular Immunology, University of

Bonn, Bonn, 53105, Germany.

% Laboratory of Molecular Genetics, Institute for Frontier
Life and Medical Sciences, Kyoto University, Kyoto, 606-
8507, Japan.

Upon viral infection, retinoic acid-inducible gene-I
(RIG-I)-like receptors detect viral foreign RNAs and
transmit anti-viral signals via direct interaction with the
downstream mitochondrial adaptor molecule, interferon
(IFN)-B promoter stimulator-1 (IPS-1), to inhibit viral
replication. Although IPS-1 is known to form prion-like
oligomers on mitochondria to activate signaling, the
mechanisms that regulate oligomer formation remain unclear.
Here, we identified an autoinhibitory domain (AD) at amino
acids 180-349 to suppress oligomerization of IPS-1 in a
resting state and regulate activation of downstream signaling.
Size exclusion chromatography (SEC) analysis demonstrated

that AD was required to suppress auto-oligomerization of the

vy =k H523% 2019 3



caspase recruitment domain (CARD) of IPS-1 via
intramolecular interactions. This was supported by the
observation that cleavage of a peptide bond between IPS-1
CARD and AD by Tobacco Etch virus (TEV) protease
relieved autoinhibition. Conversely, deletion of this domain
from IPS-1 enhanced signal activation in IFN-reporter assays,
suggesting that IPS-1 AD played a critical role in the
regulation of IPS-1-mediated anti-viral signal activation.
These findings revealed novel molecular interactions involved

in the tight regulation of innate anti-viral immunity.

2. Functional analysis of RNA binding proteins (RBPs)
that are responsible for induction of anti-viral innate

immunity via RNA-granule formation.

Onomoto K, Ban M, Kuroki Y, Tsutsuba C, Watanabe Y,
and Yoneyama M.

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 260-8673, Japan.

We demonstrated that viral infection induces RLRs to
accumulate in cytoplasmic granular-like structure, anti-viral
stress granule (avSG). We further revealed that avSG plays a
critical role as a platform for the initiation of RIG-I-mediated
anti-viral signaling. Here, we are analyzing several RBPs that
play a role in the regulation of both RIG-I-mediated signal
activation and avSG formation. We are also trying to identify
novel RBPs that can be involved in anti-viral innate immune

responses using several biochemical approaches.

3. Molecular interaction between anti-viral innate
immune responses and endoplasmic reticulum (ER)

stress responses.
Onoguchi K, Mochizuki Y, and Yoneyama M.

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba, 260-8673, Japan.

We are interested in how the ER stress-induced response
communicates with RLR-mediated signaling in the virus-
infected cells. Recently, we have identified a novel molecule
that is involved in the activation of both signaling pathways,
suggesting a molecular interaction between these two stress-

inducible signaling cascades.

Publications

1) Takahasi, K., Onomoto, K., Horiuchi, M., Kato, H.,
Fujita, T., Yoneyama, M. (2019). Identification of a
new autoinhibitory domain of interferon-beta promoter
stimulator-1 (IPS-1) for the tight regulation of
oligomerization-driven signal activation. Biochem
Biophys Res Commun, 517, 662-669.

2) Matsuo, K., Haku, A., Bi, B., Takahashi, H,,
Kamada, N., Yaguchi, T., Saijo, S., Yoneyama, M.,
Goto, Y. (2019). Fecal microbiota transplantation
prevents Candida albicans from colonizing the
gastrointestinal tract. Microbiol Immunol, 63, 155-163.

3) Ohto, T., Konishi, M., Tanaka, H., Onomoto, K.,
Yoneyama, M., Nakai, Y., Tange, K., Yoshioka, H.,
Akita, H. (2019). Inhibition of the inflammatory
pathway enhances both the in vitro and in vivo
transfection activity of exogenous in vitro-transcribed
mRNAs delivered by lipid nanoparticles. Biol Pharm
Bull, 42, 299-302.

Ly =it 8 23% 2019
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Project for Cytokine Research

WIZEWE%E (Summary)

BRI, SRS BRI R MR I O ISR ZE ISR 2 S LIS K D HERSHERF SN —D Y R
TATDHY, TOMFICEOTH A AL VPO REHZHS TS . £ < ORMFIZHIT DD
tr, AREDORE TR LR, RERZHOELETIMAD I AT LADRETHLHI LMD, ThOLEHET
A b AA OREMEMND I ERIERICHEETHS. A7 T 27 bTIRE, BREEHRE R SRR
DIRBIBIRICB T 94 P A A Y OREZHYIL, B NICH BB 2 Rikyl L 2

HWE$%.

Cytokines play a central role in maintenance of homeostasis. Because, a disease is not caused by only one

problem of an organ, but caused by a systemic disorder, which is regulated by cytokines, it is important to

study their functions. We aim to find new therapeutic targets for inflammatory diseases and infectious

diseases by investigating the roles of cytokines in pathogenesis.

e ¥ % THI 2 Associate Professor Shinobu Saijo

B oo ORE Assistant Professor Rikio Yabe

AR W58 B 778F 24F 3Vh7 ¥v¥  Post Doctoral Fellow Fabio Seiti Yoshikawa Yamada

oy #oE 2 kO #F Research Promotion Technician Junko Minakuchi

ol w5 B AR B Research Promotion Technician Tomoaki Suzuki

1. Dectin-1 and Dectin-2 in innate immunity against is recruited to the ITAM and activates the caspase recruitment
fungal infection. domain family member 9 (CARD9)-nuclear factor-kB axis,

Fabio Seiti Yoshikawa Yamada, Rikio Yabe and Shinobu Saijo

Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba 260-8673, Japan

Dectin-1 and Dectin-2 are type II transmembrane proteins
of the C-type lectin family with single carbohydrate
recognition domains (CRDs) in their extracellular region.
They are expressed mainly in dendritic cells and macrophages.
Dectin-1 recognizes B-glucans with its CRD and transduces
signals through its immunoreceptor tyrosine-based activation
motif (ITAM)-like motif in the cytoplasmic domain,
whereas Dectin-2 recognizes a-mannans and transduces its
signal through association with the ITAM-containing Fc
receptor y chain. Upon ligand binding, spleen tyrosine kinase

resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both B-glucans and
o-mannans are major cell wall components of fungi including
Candida albicans (C. albicans) and Preumocystis carinii (P.
carinii). Recently, it was reported that Dectin-1 is important
in protection against P. carinii by inducing reactive oxygen
species, whereas both Dectin-1 and Dectin-2 play important
roles in defense against C. albicans by preferentially inducing
Th17 cell differentiation. These findings unveiled new anti-
fungal immunity.

2. Inhibition of Dectin-1 Signaling Ameliorates Colitis by
Inducing Lactobacillus-Mediated Regulatory T Cell

Expansion in the Intestine.

ari T. Iwasawa uumi Nakamural® eiichiro
M T 1 Y Nak TS h

55237 2019



Wakabayashi!, Seitaro Nakagawa', Yuki Katayamal,
Mitsutoshi Yoneyama? Hiromitsu Hara3 Yoichiro
Iwakura®>*> Aoi Akitsu®, Naohiro Inohara®?, Gabriel

Nunez%7, Hiroyuki Matsue"?" and Shinobu Saijo

! Department of Dermatology, Chiba University Graduate
School of Medicine, Chiba, 260-8670, Japan

? Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University, Chiba 260-8673, Japan

3 Department of Immunology, Graduate School of Medical
and Dental Sciences, Kagoshima University, 8-35-1
Sakuragaoka, Kagoshima 890-8544, Japan

* Center for Experimental Medicine and Systems Biology,
The Institute of Medical Science, The University of Tokyo,
4-6-1 Shirokanedai, Minato-ku, Tokyo 108-8639, Japan

> Center for Animal Disease Models, Research Institute for
Biomedical Sciences, Tokyo University of Science, Noda-
shi, Chiba 278-0022, Japan

6 Department of Pathology, University of Michigan Medical
School, Ann Arbor, MI 48109, USA

" Comprehensive Cancer Center, University of Michigan

Medical School, Ann Arbor, MI 48109, USA

IL-17-mediated immunity has become known as an
essential host defense mechanism against microbial infections.
We previously reported that IL-17 is required to the host
defense against systemic candidiasis, however, the role of the
cytokines in the cutaneous candidiasis has remained unclear.
To investigate Candida albicans (C. albicans) infection that
more closely represents physiological skin infections in
humans, we developed an epicutaneous candidiasis (ECC)
mouse model that does not require any epidermal disruption.

Unlike systemic candidiasis, we identified that IL-17A and

IL-17F redundantly play critical roles in the clearance of C.
albicans from infected skin using this ECC model. IL-17A
and IL-17F promoted neutrophil recruitment to the epidermis
and the expression of antimicrobial peptides. Notably,
phagocytosis of hyphal forms of C. albicans was severely
impaired in IL-17-deficient neutrophils; however, it was
restored by stimulation with recombinant IL-17. The fungal
recognition receptor TLR2, and the adaptor signaling
molecule, MyD88, was not essential for the clearance of C.

albicans.

Publications

1) Miura, T., Kawakami, K., Kanno, E., Tanno, H,,
Tada, H., Sato, N., Masaki, A., Yokoyama, R.,
Kawamura, K., Kitai, Y., Takagi, N., Yamaguchi, K.,
Yamaguchi, N., Kyo, Y., Ishii, K., Imai, Y., Saijo, S.,
Iwakura, Y., Tachi, M. (2019). Dectin-2-Mediated
Signaling Leads to Delayed Skin Wound Healing
through Enhanced Neutrophilic Inflammatory Response
and Neutrophil Extracellular Trap Formation. J Invest
Dermatol. 139(3), 702-711.

2) Suematsu, R., Miyamoto, T., Saijo, S., Yamasaki, S.,
Tada, Y., Yoshida, H., Miyake, Y. (2019).
Identification of lipophilic ligands of Siglecb and -14 that
modulate innate immune responses. ] Biol Chem. 294
(45), 16776-16788.

3) Matsuo, K., Haku, A., Bi, B., Takahashi, H,,
Kamada, N., Yaguchi, T., Saijo, S., Yoneyama, M.,
Goto, Y. (2019). Fecal microbiota transplantation
prevents Candida albicans from colonizing the
gastrointestinal tract. Microbiol Immunol. 2019 63(5),
155-163.
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Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

WFZ7EME% (Summary)
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Gastrointestinal tract is a unique organ which is constitutively exposed by various antigens including
dietary materials and commensal bacteria and fungi. In order to exclude pathogens and create symbiotic
environment to non-pahogenic microorganisms, intestinal epithelial cells (ECs) and immune cells
contribute to establish homeostasis of intestinal microenvironment. Disruption of symbiotic relationship
between host and commensals predispose to the development of inflammatory bowel diseases and systemic
disorders such as obesity and diabetes. Therefore, it is important to understand the mechanism of symbiotic
and homeostatic condition regulated by intestinal ECs and immune cells. In this project, we aim to uncover
the symbiotic system with commensal micro- and mycobiota mediated by epithelial al, 2-fucose. We further
investigate the role of commensal microbes in the establishment of intestinal homeostasis and develop novel
therapeutic approaches for the treatment of diseases such as infection and metabolic syndrome caused by the

disruption of intestinal homeostasis.

e ¥ % RiE e Associate Professor Yoshiyukj Goto

K % kK £ B g Graduate Student Bei Bei Bi

K% k& £ JIE Fh Graduate Student Shusuke Kawashima

K % K & H T, Graduate Student Akira Haku

X 5 kK A& Fh TH Graduate Student Chiaki Terayama

ool #oE B OpEAR T Research Promotion Technician Kyoko Fuj imoto

1. Innate and acquired immune system regulates intestinal Mycology Research Center, Chiba University
epithelial al, 2-fucosylation 2 Division of Mucosal symbiosis

Yoshiyuki Gotob%3, and Hiroshi Kiyono®*

! Project for Host-Microbial Interactions in Symbiosis and

Pathogenesis, Division of Molecular Immunology, Medical

3 International Research and Development Center for
Mucosal Vaccine, Institute for Medical Science, The
University of Tokyo

*Division of Mucosal Immunology, Department of

Microbiology and Immunology, The Institute of Medical

Ly =i 5 23% 2019 7



Science, The University of Tokyo

al, 2-fucosyl linkages located to terminal carbohydrate
moiety expressed on intestinal epithelial cells is catalyzed by
fucosyltransferase 2(Fut2). Epithelial a1, 2-fucose is one of
symbiotic factors which mediate host-microbiota interaction.
For example, epithelial al, 2-fucose is utilized as a dietary
carbohydrate by various symbiotic bacteria such as
Bacteroides. Therefore, disruption of Fut2 leads to dysbiosis
both in mice and human and predisposed to the development
of inflammatory diseases such as Crohn’s disease. Despite of
the importance for intestinal and systemic homeostasis, the
molecular and cellular mechanisms of the induction of
epithelial Fut2 and subsequent al, 2-fucosylation remain
unknown. We found that group 3 innate lymphoid cells
(ILC3) are critical inducers of intestinal epithelial Fut2
expression and fucosylation that is mediated by the production
of interleukin 22 and lymphotoxin from ILC3 in a commensal
bacteria-dependent and -independent manner, respectively.
In addition, IL-10-producing CD4* T cells negatively
regulate intestinal epithelial al, 2-fucosylation. These data
unveil a novel function of innate and acquired immune cells in
creating the appropriate symbiotic environment through

regulating the epithelial al, 2-fucosylation.

2. Commensal bacteria and host immune system regulate

fungi colonization in the gut

Haku Akira! , Bei bei Bi', Chiaki Terayama!, Yoshiyuki
Gotoh?

! Project for Host-Microbial Interactions in Symbiosis and
Pathogenesis, Division of Molecular Immunology, Medical
Mycology Research Center, Chiba University

2 Division of Mucosal symbiosis, International Research and

Development Center for Mucosal Vaccine, Institute for

Medical Science, The University of Tokyo.

Tremendous numbers of microorganisms colonize in the
gut of their host. Several specific fungi including Saccharomyces
cerevisine and Candida albicans have been reported to reside in

the human gut. Although commensal bacteria are known to

modulate gut homeostasis and dysbiosis triggers various kinds
of host diseases including infection and inflammatory bowel
diseases, it is unclear how these commensal fungi colonize
and affect host physiology. In addition, C. albicans are also
known to exert pathogenic effects in the immunocompromised
host and expand to the systemic compartments, which is
called invasive candidiasis, one of the serious infectious
diseases in the world. Importantly, colonization of C. albicans
in the gut trigger invasive candidiasis. Therefore, it is
important to identify how C. albicans colonize in the gut. In
this study, we aim to uncover the mechanism by which
commensal fungi colonize in the gut and affect the
development of host diseases. We examine the role of
commensal bacteria and gut immune system in the regulation
of fungi colonization and develop novel therapeutic

approaches for the treatment of host diseases.

Publications

1) Ichikawa, T., Hirahara, K., Kokubo, K., Kiuchi, M.,
Aoki, A., Morimoto, Y., Kumagai, J., Onodera, A.,
Mato, N., Tumes, D, Goto, Y., Hagiwara, K,
Inagaki, Y., Sparwasser, T., Tobe, K., Nakayama, T.
(2019). CD103hi Treg cells constrain lung fibrosis
induced by CD103low tissue-resident pathogenic CD4 T
cells. Nat Immunol. 20, 1469-1480.

2) Fujimoto, K., Kawaguchi, Y., Shimohigoshi, M,
Gotoh, Y., Nakano, Y., Usui, Y., Hayashi, T,
Kimura, Y., Uematsu, M., Yamamoto, T., Akeda, Y.,
Rhee, JH., Yuki, Y., Ishii, KJ., Crowe, SE., Ernst,
PB., Kiyono, H., Uematsu, S. (2019). Antigen-
specific Mucosal Immunity Regulates Development of
Intestinal Bacteria-mediated Diseases. Gastroenterology.
157, 1530-1543. e4.

3) Goto, Y. (2019). Epithelial Cells as a Transmitter of
Signals From Commensal Bacteria and Host Immune
Cells. Front Immunol. 10, 2057.

4) Saku, A., Hirose, K., Ito, T., Iwata, A., Sato, T,
Kaji, H., Tamachi, T., Suto, A, Goto, Y., Domino,
SE., Narimatsu, H., Kiyono, H., Nakajima, H.
(2019). Fucosyltransferase 2 induces lung epithelial
fucosylation and exacerbates house dust mite-induced

airway inflammation. ] Allergy Clin Immunol. 144,

Ly =it 8 23% 2019



698-709. €9. Goto, Y. (2019). Fecal microbiota transplantation
5) Matsuo, K., Haku, A., Bi, B., Takahashi, H., prevents Candida albicans from colonizing the
Kamada, N., Yaguchi, T., Saijo, S., Yoneyama, M., gastrointestinal tract. Microbiol Immunol. 63, 155-163.
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Candida glabrata Phenome Project

WIZEWE%E (Summary)
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B9 % 815 7 OFF R & BRAERIT 2 DT W5 .

Using the systematically constructed full genome mutant library in pathogenic yeast Candida glabrata, we

are performing development of anti-fungal drugs, gene identification and functional analyses involved in

pathogenicity.
i # % oA S Associate Professor Hiroji Chibana
S (N = B pe Research Technician Azusa Takahashi
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Role of major facilitator superfamily transporter Qdr2p in

biofilm formation by Candida glabrata

Widiasth Widiyanto T!, Chen X!, Iwatani S!, Chibana H?,

Kajiwara S.

! School of Life Sience and Technology, Tokyo Institute of
Technology, Yokohama, Japan.

?Medical Mycology Research Center, Chiba University,
Chiba, Chiba, Japan.

Candida glabrata represents the second-most frequent cause
of candidiasis infections of the mucosa, bloodstream and
genito-urinary tract in immunocompromised individuals. The
incidence of C. glabrata infection has increased significantly in
the last two decades, mainly due to this species’ abilities to
resist various antifungal drugs and to form biofilms. We
focused on the relationship between biofilm formation and the
product of QDR2, a C. glabrata member of the major
facilitator superfamily (MFS) gene family, given that fungal
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biofilm formation limits drug penetration and is associated
with persistent infection. The fungal cells in biofilms were
compared between a C. glabrata AqdrZ2 mutant and its wild-
type strain. Cells were analysed for metabolism activity and
drug susceptibility (using tetrazolium assay), adhesion
activity, growth assay and intracellular pH (using flow
cytometry). Compared to the wild type, the C. glabrata
Aqdr2 showed lower adhesion activity and higher fluconazole
susceptibility when assessed as a biofilm. The mutant also
showed decreased metabolic activity during biofilm formation.
Furthermore, the mutant grew more slowly under neutral-
basic pH conditions. The qdr2 deletion in C. glabrata resulted
in an impaired ability to maintain pH homeostasis, which led
in turn to a reduction of cell growth and of adherence to an
artificial matrix. These results suggested that the Qdr2p
function is needed for proper biofilm formation and biofilm
maintenance in C. glabrata as well as biofilm drug resistance
towards fluconazole. Qdr2p may play an important role in C
glabrata’s ability to form biofilms on implanted medical

devices in human bodies.
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We have been doing basic and clinical research primarily on fungal infections along with seeing patients in
the Specialty Clinic for Fungal Infections at the University Hospital. Working as the Reference Center for
fungal infections, we were designate as an Advanced Progressive Laboratory by JSID and JSCM, taking
consulting services on fungal diseases from all over the country (ca. 400-500 cases/year). With regard to
research activities, we are investigating the mechanisms of infection of intractable fungal diseases and the
development of their diagnostic and therapeutic methods in collaboration with various universities/
pharmaceutical companies. The epidemiology and mechanisms of antifungal resistance also hold a prominent
part of our research, and a collaborative study with Sao Paulo State University of Campinas, Brazil
(SATREPS), which has started in 2016, has made this topic as its main target.
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1. Characterisation of novel-cell-wall LysM-domain
proteins LdpA and LdpB from the human pathogenic
fungus Aspergillus fumigatus.

Yasunori Muraosa, Takahito Toyotome, Maki Yahiro and
Katsuhiko Kamei

Aspergillus fumigatus, a filamentous fungus that is
ubiquitous in the environment, causes several human
pulmonary disorders, including chronic and acute invasive
infections and allergic diseases. Lysin motif (LysM) is a
small protein domain that binds chitin, a major component of
tungal cell wall polysaccharides. Several secreted LysM-
domain proteins without catalytic function (LysM effectors)
have been identified. They act as virulence factors in plant
pathogenic fungi by preventing the immune response induced
by chitin; however, LysM proteins in mammalian pathogenic
fungi remain largely unexplored. We describe two novel
LysM-domain proteins, LdpA and LdpB, in 4. fumigatus.
Functional analyses of single and double knockouts revealed
no significant effects on cell wall chitin content, cell wall
integrity, fungal morphology and fungal growth. Fluorescent
signals from LdpA-green fluorescent protein (GFP) and
LdpB-GFP were observed in cell wall and extracellular
matrix. In a mouse model of invasive pulmonary aspergillosis,
survival did not differ between AldpA/B and wild-type
infection; however, further studies are required to reveal their

functions in fungal-host interactions.

2. Schizophyllum commune induces IL-17-mediated
neutrophilic airway inflammation in OVA-induced

asthma model mice.

Jun Hanashiro, Yasunori Muraosa, Takahito Toyotome,

Koichi Hirose, Akira Watanabe, Katsuhiko Kamei

Schizophyllum commune is a ubiquitous basidiomycetous
fungus typically found across the world, which has been
detected in indoor and outdoor air. Some studies indicated
that sensitization to S. commune is correlated with asthma
severity in patients. Patients with chronic severe or acute fatal

asthma have neutrophil-dominant airway inflammation. We

hypothesized that S. commune can exacerbate asthma. To test
this hypothesis, we evaluated the direct immunomodulatory
activities of §. commune in allergic airway inflammation
induced by non-fungal sensitization. Ovalbumin (OVA)
-induced asthma model mice were generated using wild-type
(WT) and 11-17a-/-11-17f-/- mice that were intratracheally
exposed to 8. commune, then immune responses in the lungs
were assessed after 24 h. Intratracheal administration of §.
commune in OVA-induced asthma model mice enhanced
neutrophilic airway inflammation, increased the mRNA
expression of CXCL1 and CXCLZ in the lungs, and provoked
IL-17A, and IL-17F production in BAL fluid. In addition,
neutrophilic airway inflammation was significantly inhibited
in I1-17a-/-11-17f-/- mice compared with those found in WT
mice. We demonstrated that S. commune induces neutrophilic
airway inflammation in OVA-induced asthma model mice,
and IL-17A and IL-17F had central roles in this activity. As
S. commune inhabits the general environment, including
indoor and outdoor air, our results suggested that S. commune
is a causative agent of asthma exacerbation. This study has
provided clues regarding the mechanisms behind fungi and

asthma exacerbation.

3. A simple method to detect point mutations in
Aspergillus fumigatus cyp514 gene using a Surveyor

Nuclease assay.

Teppei Arai, Hidetaka Majima, Akira Watanabe and
Katsuhiko Kamei

One of the main mechanisms of azole-resistance of
Aspergillus fumigatus is thought to be a reduction in the drug
affinity to the drug target molecule Cyp51A due to its amino
acid mutation (s). It is known that the azole-resistance
pattern is closely related to the mutation site(s) of the
molecule. In this study, we tried to develop a simple and
rapid detection method for cyp574 mutation(s) using the
endonuclease Surveyor Nuclease. Surveyor Nuclease assay was
verified using several azole-resistant strains of 4. fumigatus
that possesses point mutations in Cyp51A. For validation of
Surveyor Nuclease assay, blind tests were conducted using 48

strains of 4. fumigatus (17 azole-resistant and 31 azole-
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susceptible strains). Surveyor Nuclease assay could rapidly
detect cyp514 mutations with one primer set. Also, all the
tested strains harboring different cyp514 single point
mutations could be clearly distinguished from wild type.
Surveyor Nuclease assay is a simple method that can detect

cyp51A mutations rapidly.

4. 'The genetic basis of C. glabrata resistance to azole and

echinocandins antifungal agents.

Hazim O. Abdelgalil Kahlifa, Teppei Arai, Yasunori
Muraosa, Akira Watanabe and Katsuhiko Kamei

The genetic basis of azole and echinocandins resistance in
clinical C. glabrata isolates in Japan was investigated along
with the genetic relationship between the isolates by
multilocus sequence typing (MLST). The isolates were
checked phenotypically for resistance to different classes of
antifungal agents, and genotypically to detect the mutations
in PDR1, ERG11, and hot spot 1 (HS1), hot spot 2
(HS2), and hot spot 3 (HS3), of FKS1, and HS1 and HS2
of FKS§2. Through the analysis the phenotypic/genotypic
patterns of antifungal resistance was clearly demonstrated,
and MLSTT genotyping revealed 13 different sequence types
(ST), with three new STs. This result is expected to clarify
the molecular mechanisms underlying fungal resistance

leading to new strategies to prevent their epidemic spread.
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Tanaka, K. (2019). Identification and antifungal
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Research Focus

(I )Dissecting the molecular mechanisms of systemic infection and persistent infection by facultative

intracellular bacteria through the study of Salmonella-host interplay: We focus on the Salmonella

effectors, which we have identified through a meta-analytic approach to the accurate prediction of

effectors, to elucidate the dynamic interplay with their host targets and bacterial strategies for

withstanding the host innate- and acquired-immune systems.

(1) Identification and development of anti-persister compounds as a new class of antibiotics to treat chronic

infection: Our previous studies on the AAA™ protease, ClpXP allowed us to hypothesize that the

dysregulation of proteolysis by activation of ClpP core in the absence of the regulatory ClpX ATPase may
lead to corruption of bacterial physiology and eventually death of dormant cells. The compounds leading
such uncontrolled proteolysis could be potential as a new class of antibiotics to treat chronic infection.

oL OB OB IR KF Professor
By M 1E B BRATARER T

1. Humoral Immunity vs. Salmonella
Akiko Takaya!, Tomoko Yamamoto? and Koji Tokoyoda®

! Laboratory of Microbiology and Immunology, Graduate
School of Pharmaceutical Sciences, Chiba University

2 Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University

3 Deutsches Rheuma-Forschungszentrum (DRFZ) Berlin,

Germany
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In primary infection with Salmonella, it has been reported
—without consideration of Salmonella’s functions— that
humoral immunity plays no role in the clearance of bacteria.
In fact, Salmonella targets and suppresses several aspects of
humoral immunity, including B cell lymphopoiesis, B cell
activation, and IgG production. In particular, the suppression
of IgG-secreting plasma cell maintenance allows the
persistence of Salmonella in tissues. Therefore, the critical
role(s) of humoral immunity in the response to Salmonella
infection, especially at the late phase, should be re-
investigated. The suppression of IgG plasma cell memory
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strongly hinders vaccine development against non-typhoidal
Salmonella (NTS) because Salmonella can also reduce
humoral immune memory against other bacteria and viruses,
obtained from previous vaccination or infection. We propose
a new vaccine against Sa/monella that would not impair
humoral immunity, and which could also be used as a
treatment for antibody-dependent autoimmune diseases to
deplete pathogenic long-lived plasma cells, by utilizing the
Salmonella’s own suppression mechanism of humoral

immunity.

2. Secretion switching from early to middle substrates in
the type Il secretion system encoded by Salmonella
pathogenicity island 2

Tomoko Yamamoto!, Yuriko Nomura® and Akiko Takaya®

! Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University
? Laboratory of Microbiology and Immunology, Graduate

School of Pharmaceutical Sciences, Chiba University

The bacterial type II secretion system (T'3SS) delivers
virulence proteins, called effectors, into eukaryotic cells.
T3SS comprises a transmembrane secretion apparatus and a
complex network of specialized chaperones that target protein
substrates to this secretion apparatus. However, the regulation
of secretion switching from early (needle and inner rod) to
middle (tip/filament and translocators) substrates is
incompletely understood. Here, we investigated chaperone-
mediated secretion switching from early to middle substrates
in the T3SS encoded by Salmonella pathogenicity island 2
(SPI2), essential for systemic infection. Our findings
revealed that the protein encoded by ssaH regulates the
secretion of an inner rod and early substrate, Ssal. Structural
modeling revealed that SsaH is structurally similar to class II
chaperones, known to associate with proteins in various
pathogenic bacteria. The SPI2 protein SsaE was identified as
a class V chaperone homolog and partner of SsaH. A
pulldown analysis disclosed that SsaH and SsaE form a
heterodimer, which interacted with another early substrate,

the needle protein SsaG. Moreover, SsaE also helped

stabilize SsaH and a middle substrate, SseB. We also found
that SsaE regulates cellular SsaH levels to translocate the early
substrates SsaG and Ssal and then promotes the translocation
of SseB by stabilizing it. In summary, our results indicate that
the class Il chaperone SsaH facilitates Ssal secretion, and a
heterodimer of SsaH and the type V chaperone SsaE then
switches secretion to SsaG. This is the first report of a
chaperone system that regulates both early and middle

substrates during substrate switching for T3SS assembly.

3. Salmonella infection prevents an efficient humoral
immune response by interfering with IgG™ plasma cell

persistence in the bone marrow
Akiko Takaya' Tomoko Yamamoto? and Koji Tokoyoda®

! Laboratory of Microbiology and Immunology, Graduate
School of Pharmaceutical Sciences, Chiba University

% Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University

3 Deutsches Rheuma-Forschungszentrum (DRFZ) Berlin,

Germany

Serum IgG, which is mainly generated from IgG-secreting
plasma cells in the bone marrow (BM), protects our body
against various pathogens. We show here that the protein
SiiE of Salmonella is both required and sufficient to prevent an
efficient humoral immune response against the pathogen by
selectively reducing the number of IgG-secreting plasma cells
in the BM. Attenuated SiiE-deficient Salmonella induces high
and lasting titers of specific and protective Sa/monella-specific
IgG, and qualifies as a novel efficient vaccine against
Salmonella. A SiiE-derived peptide with homology to laminin
B1 is sufficient to ablate IgG-secreting plasma cells from the
BM, identifying laminin Bl as a novel component of niches
for IgG-secreting plasma cells in the BM, and furthermore,
qualifies it as a unique therapeutic option to selectively ablate
IgG-secreting plasma cells in autoimmune diseases and

multiple myeloma.
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4. Identification and development of anti-persister

compounds as a new class of antibiotics

Tomoko Yamamoto!, Akiko Takaya?, Yuriko Nomura!, and
Walid Houry?

! Project for Host Response Network of Bacterial Infection,
Medical Mycology Research Center, Chiba University

2 Laboratory of Microbiology and Immunology, Graduate
School of Pharmaceutical Sciences, Chiba University

3 Department of Biochemistry, University of Toronto, Canada

Chronic infections are difficult to treat with antibiotics,
which kill bacteria by corrupting their targets but these are
inactive in dormant persisters, leading to tolerance. We
reasoned that a compound capable of corrupting a target in
dormant, energy-deprived cells could kill persisters. Our
previous studies on the energy-dependent ClpXP-protease
allowed us to hypothesize that the dysregulation of proteolysis
by activation of ClpP core in the absence of the regulatory
ClpX ATPase may lead to corruption of bacterial physiology
and eventually death of dormant cells. The compounds
leading such uncontrolled proteolysis could be potential as a

new class of antibiotics to treat chronic infection. To identify

18 THRY: HREESFNE

those compounds, we established a system for evaluating
ClpP proteolysis in vitro. Then, we have been conducting a
high-through-put screening by exploiting various chemical
libraries. Very recently, we have found that one of such
compounds, ACPbl (ACP: Activators of Self-
Compartmentalizing Protease) originally showing no anti-
microbial activity can kill a variety of bacteria under certain

condition.

Publications

1) Minne, C., Takaya, A., Yamasaki, Y., Mursell, M.,
Hojyo, S., Wu, TY., Sarkander, J.,, McGrath, MA.,,
Cornelis, R., Hahne, S., Cheng, Q., Kawamoto, T.,
Hiepe, F., Kaufmann, SHE., Yamamoto, T,
Radbruch, A., Tokoyoda, K. (2019). Sa/monella SiiE
prevents an efficient humoral immune memory by
interfering with IgG™* plasma cell persistence in the bone
marrow. Proc Natl Acad Sci USA. 116(15), 7425-7430.

2) Takaya, A., Takeda, H., Tashiro, S., Kawashima, H.,
Yamamoto, T. (2019). Chaperone-mediated secretion
switching from early to middle substrates in the type I
secretion system encoded by Sa/monella pathogenicity
island 2. J Biol Chem. 294(10), 3783-3793.
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Our research focuses on epidemiology and pathogenesis of Haemophilus influenzae, Streptococcus

pneumoniae and Streptococcus agalactiae. We organize several clinical researches for development of diagnostic

and therapeutic methods of intractable respiratory infectious diseases collaborating with clinicians and care

for the patients in Chiba University Hospital. We also recently conduct the research on risk education for

vaccination.
% B OAHEEE Associate Professor Naruhiko Ishiwada
BOoE M % N iy Assistant Professor Noriko Takeuchi
o B B KSRk Research Technician Misako Ohkusu
IEWEHMME KA SER T Adjunct Research Technician Mihoko Ohhata

1. Two pediatric cases of Pneumocystis jirovecii pneumonia
diagnosed by polymerase chain reaction of gastric

lavage.

Takei H!, Ishiwada N?, Hishiki H', Takeshita K!, Naito S!,
Endo M!, Shimojo N!

! Department of Pediatrics, Chiba University Graduate
School of Medicine

? Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

Detecting Pneumocystis jirovecii by bronchoalveolar lavage
or lung biopsy is the gold standard for diagnosis of P. jirovecii
pneumonia (PJP); however, these techniques are not always
applicable in children because of their high invasiveness. We
report two pediatric cases of PJP diagnosed by polymerase
chain reaction (PCR) of gastric lavage that were successfully

treated. To date, there are no reported cases of using PCR of
gastric lavage to diagnose PJP. On the day of PJP onset, both
the infants required respiratory support and infiltrative
shadows were observed in both lung fields on chest
radiography. Furthermore, their (1—3)-B-D glucan levels
were elevated. P. jirovecii was detected by PCR of gastric
lavage and trimethoprim-sulfamethoxazole was administered
for 3 weeks, following which their condition improved. They
were long-term steroid users, but without any prophylaxis.
PCR of gastric lavage in cases of suspected PJP may help in
confirming the diagnosis in children who have mild to
moderate airway symptoms, or have difficulty with invasive

examination like bronchoscopy.
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2. Usefulness of gastric aspirate culture for diagnosing
congenital immunodeficiency in an infant with fungal

pneumonia caused by Rasamsonia piperina.

Fujita Y12, Ishiwada N3, Takei H!, Suwabe S? Yarita K3
Ohkusu M3, Muraosa Y3, Kamei K3, Shimojo N

! Department of Pediatrics, Chiba University Graduate
School of Medicine.

? Department of Pediatrics, Kimitsu Chuo Hospital.

3 Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University.

Chronic granulomatous disease (CGD) is a type of
primary immunodeficiency disease, which increases
susceptibility to recurrent bacterial and fungal infections.
Sputum and bronchoalveolar lavage fluid are often obtained
using bronchoscopy from adult patients for pathogenic
diagnosis, although this approach is much more invasive for
infants. We report the case of a 2-month-old boy with CGD,
in which gastric aspirate culture was used to diagnose fungal
pneumonia. Rasamsonia piperina was isolated from the gastric
aspirate, and the patient was successfully treated with
micafungin based on the drug susceptibility test results for the
fungal isolate. The acid tolerance test revealed that R. piperina
could grow at pH 2, indicating high acid resistance. Although
we can only report our experience with a single case, gastric
aspirate culture may be a useful tool for detecting fungal
respiratory pathogens in children with primary
immunodeficiency. Detecting these pathogens may help
improve outcomes, as early diagnosis and appropriate
treatment are extremely important for immunocompromised

patients with respiratory infections.
3. Molecular typing, antibiotic susceptibility, and biofilm
production in nonencapsulated Streptococcus pneumoniae

isolated from children in Japan

Takeuchi N!, Ohkusu M!, Wada N Kurosawa S°, Miyabe
A, Yamaguchi M°, Nahm MH?, Ishiwada N

! Department of Infectious Diseases, Medical Mycology
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Research Center, Chiba University

2 Wada Pediatric Clinic.

3 Kurosawa Children’s and Internal Medicine Clinic

* Division of Laboratory Medicine and Clinical Genetics,
Chiba University Hospital

5 Medical Mycology Research Center, Chiba University

% Division of Pulmonary, Allergy & Critical Care Medicine,
Department of Medicine, The University of Alabama at

Birmingham

'The prevalence of nonencapsulated Streptococcus pneumoniae
(NESp) has increased with the introduction of pneumococcal
conjugate vaccines in children; however, the bacteriological
characteristics of NESp have not been sufficiently clarified. In
this study, NESp strains isolated from the nasopharyngeal
carriage of children from four nursery schools in Japan were
analyzed for molecular type, antibiotic susceptibility, and
biofilm productivity. A total of 152 putative S. pneumoniae
strains were identified by optochin-susceptibility analysis, of
which 21 were not serotypeable by slide agglutination,
quellung reaction, or multiplex PCR. Among these 21
strains, three were /yz4-negative and, therefore, not §.
pneumoniae. The remaining 18 strains were positive for lytd,
ply, pspK, and bile solubility and were confirmed as NESp.
Therefore, the isolation rate of NESp in the §. pneumoniae
strains in this study was 12.0% (18/149). Molecular-typing
analyses classified five strains as two existing sequence types
(STs; ST7502 and ST7786), and 13 strains formed four
novel STs. Horizontal spread was suspected, because strains
with the same ST were often isolated from the same nursery
school. The NESp isolates were generally susceptible to most
antimicrobials, with the exception of macrolides; however, all
isolates possessed more than one abnormal penicillin-binding
protein gene. Furthermore, NESp strains were more effective
than encapsulated counterparts at forming biofilms, which
showed obvious differences in morphology. These data
indicated that NESp strains should be continuously monitored

as emerging respiratory pathogens.
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4. Clonal spread of serotype 12F ST4846 Streprococcus

pneumoniae
Ohkusu M, Takeuchi N', Ishiwada N!, Ohkusu K?

! Department of Infectious Diseases, Medical Mycology
Research Center Chiba University
? Department of Microbiology, Tokyo Medical University

Introduction. In 2016-2017, there was an increase in the
number of paediatric invasive pneumococcal disease (IPD)
cases caused by Streprococcus pneumoniae serotype 12F in Chiba
Prefecture, Japan. Serotype 12F is one of the major causative
serotypes of IPD following the introduction of pneumococcal
conjugate vaccine 13 (PCV13), and outbreaks of IPD caused
by serotype 12F have recently been reported in several
countries.

Aim. Our goal here was to clarify the relationship among
local outbreak strains and the outbreak strains in other
countries, and for this we analysed clinical isolates of serotype
12F using several genetic identification methods.

Methodology. All reported IPD cases caused by serotype
12F were reviewed and bacterial strains were collected and
analysed. We also analysed S. pneumoniae serotype 12F
strains isolated from other time periods, geographical areas,
cases of adult IPD and respiratory specimens as control
strains. Multi-locus sequence typing, PFGE and multi-locus
variable number tandem repeat analysis (MLVA) were
conducted on all isolates.

Results. All 26 §. pneumoniae serotype 12F isolates,
including control strains, belonged to a single sequence type
(ST4846) that was the specific ST in Japan. All tested strains
demonstrated five MLVA patterns and two PFGE patterns.

Conclusion. We determined that the 2016-2017 outbreak
of IPD in Chiba Prefecture was caused by clonally related
isolates of serotype 12F. The continuous monitoring of IPD
caused by serotype 12F is important for evaluating the impact
of re-emerging pneumococcal serotypes following the PCV13
introduction era, and MLVA could be a useful tool for

identification of outbreak strains.

5. Identification of Haemophilus influenzae serotype e

strains missing the fucK gene in clinical isolates from

Japan.

Hoshino T%, Takeuchi N2, Ohkusu M?, Hachisu Y3, Hirose
St4 Fukasawa C!, Kubota T®, Ishida MS, Watanabe H7,
Oishi K8, Ishiwada N?

! Division of Infectious Diseases, Chiba Children’s Hospital

2 Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

% Chiba Prefectural Institute of Public Health

*Department of Pediatrics, Tokyo Women’s Medical
University Yachiyo Medical Center

’ Department of Hematology and Respiratory Medicine,
Kochi Medical School, Kochi University

% Department of Infectious Diseases, Chikamori Hospital

" Department of Infectious Control and Prevention, Kurume
University School of Medicine

8 Toyama Institute of Health

Abstract

Introduction. Certain nontypeable Haemophilus influenzae
cannot be assigned a sequence type (ST) by Multilocus
Sequence Typing (MLST) due to the lack of the fucK gene,
one of seven MLST loci in H. influenzae, which encodes a
fucose-operon enzyme.

Aims. To confirm whether the loss of fucK is also found in
the encapsulated strains, we analysed clinical isolates of H.
influenzae serotype e (Hie).

Methodology. We conducted MLST, PFGE, and
antimicrobial susceptibility tests of 45 Hie strains; the majority
(n=43) were derived from respiratory samples of pediatric
patients at Chiba Children’s Hospital between 2000 and
2016. The two remaining strains were obtained from the
blood of elderly patients with invasive H. influenzae diseases
(IHiDs) between 2015 and 2016 at general hospitals. For the
fucK-negative strains, PCR analysis for fucose operon was also
performed.

Results. Four STs (ST18, 122, 621 and 1758) were
assigned to 13 strains, and remaining 32 (including one

associated with IHiD) were fucK-negative, completely
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missing the fucose operon. The allelic profiles of six other loci
were identical among 31 strains and to that of ST18, 122 and
621, and these strains were genetically closely related. Forty
of 45 isolates were ampicillin-sensitive.

Conclusions. The loss of fucK was frequently observed in
clinical isolates of Hie from children. Moreover, fucK-
negative Hie may be the cause of IHiD in adult patients. The
majority of Hie, including fucK-negative strains, were shown
to be clonally related and were ampicillin sensitive. This
represents the first report examining fucK losses in

encapsulated H. influenzae.

6. Total synthesis and antimicrobial evaluation of
23-demethyleushearilide and extensive antimicrobial
evaluation of all synthetic stereoisomers of (16Z, 20E)
-Eushearilide and (16E, 20E) -Eushearilide.

Tonoi T', Inohana T, Sato T, Noda Y', Tkeda M!, Akutsu
MY Murata T', Maekawa Y!, Tanaka A!, Seki R?, Ohkusu
M? Kamei K?, Ishiwada N?, Shiina I'.

! Department of Applied Chemistry, Faculty of Science,
Tokyo University of Science

? Department of Infectious Diseases, Medical Mycology
Research Center, Chiba University

A novel stereoisomer of eushearilide, 23-demethyleushearilide,
was synthesized, and the structure-activity relationships of
this compound along with known eushearilide stereoisomers
were investigated in order to design novel lead compounds for
the treatment of fungal infections. It was discovered that all
of these congeners, together with the natural product,
exhibited a wide range of antimicrobial activity against not
only fungi but also against bacteria, including methicillin-
resistant Staphylococcus aureus (MRSA) and vancomycin-

resistant enterococci (VRE).

Publications: original articles

1) Yamazaki, S., Fujiwara, M., Inoue, C., Watanabe, M.,
Takayanagi, S., Taniguchi, T., Watanabe, A,
Ishiwada, N., Igari, H. (2019). Adverse events after

the introduction of quadrivalent influenza vaccine in
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N. (2019). Molecular typing, antibiotic susceptibility,
and biofilm production in nonencapsulated Streptococcus
pneumoniae isolated from children in Japan. J Infect
Chemother. 25, 750-7.

Komatsu, K., Kinai, E., Sakamoto, M., Taniguchi, T.,
Nakao, A., Sakata, T., lizuka, A., Koyama, T., Ogata,
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208-20.
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Med Microbiol. 68, 1534-9.
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Seki, R., Ohkusu, M., Kamei, K., Ishiwada, N,
Shiina, I. (2019). Total and antimicrobial evaluation of
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evaluation of all synthetic stereoisomers of (16Z, 20E)
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24(19). pii: E3437.

Takei, H., Ishiwada, N., Hishiki, H., Takeshita, K.,
Naito, S., Endo, M., Shimojo, N. (2019). Two
pediatric cases of Pneumocystis jirovecii pneumonia
diagnosed by polymerase chain reaction of gastric lavage.
J Infect Chemother. 25, 477-9.
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Gene regulatory networks determine not only cellular specificity of development, differentiation, and
proliferation but also cellular response or competency to virus, bacterial, and mycete. Whereas gene
expression patterns are regulated by many factors, this project, which has started in April 2016, concentrate
on the following three factors that are closely related; 1) transcriptional factors, which operate on the
promoter region of their target genes, 2) chromatin remodeling factors that modulate epigenetical states of

these genes, 3) miRNA, which suppresses expression of many genes at the post-transcriptional level, to

develop translational research of new therapeutic strategies for human infectious diseases and cancer.

BOE B O fE Rk Professor Hideo Iba

AR HE B E fiat Research Associate Professor Takeshi Haraguchi
OoE B # R fiEE Research Assistant Professor Kazuyoshi Kobayashi
E S T Vo = /A = S i R Research Promotion Technician Noriko Sakurai
o fioE 5 AB)I EE Research Promotion Technician Naomi Aikawa

1. Development of drug delivery system (DDS) of Super-

S-TuD to establish RNA medicine for cancer therapy.
Takeshi Haraguchi, Kazuyoshi Kobayashi and Hideo Iba

Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba 260-8673, Japan

We previously developed the RNA decoy suppressing
specific miRNA activity very efficiently, which was designated
TuD (Tough Decoy) and expressed from viral vectors. S-TuD
(Synthetic TuD), which mimics the unique secondary
structure of TuD was also developed as RNA medicine. It has
been further improved as Super-S-TuD, which showed 3-7

24

folds enhancement in its specific activity of the target miRNA
inhibition. For the efficient delivery of systemically
administrated Super-S-TuD into tumor tissues is the major
challenge at present. We previously established basic
formulation for Lipid nanoparticle (LNP) preparation using
COATSOME-X (developed by NOF) and Super-S-TuD
141/200c (hybrid type Super-S-TuD that suppresses the
entire miR-200 family) encapsulated by such LNPs was
shown to suppress the formed tumors efficiently when
intravenously administrated into nude mice bearing tumors
formed by a human tumor cell line.

For innovative therapy for broad spectrum of tumors, we
now target miR-21, which is expressed in almost all the

epithelial tumors at very high levels and has been shown to be
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strong causative of cancer through the inhibition of many
important tumor suppressor genes simultaneously. Since miR-
21 is one of the most abundant miRNA species in cancer
cells, both high dosage of Super-S-TuD21 (targeting miR-
21) and efficient DDS would be required. However, high
dosage of Super-S-TuD encapsulated by COATSOME-X was
toxic to nude mice. We therefore used newly developed
COATSOME-Y instead, which shows very effective
instracellular delivery and much lower toxicity in mice. By
optimizing other LNP components such as accessory lipids
and PEGlylated lipids as well as the formulation of LNP, we
can now fully suppress miR-21 activity in cancer cell lines by
adding Super-S-TuD21 encapsulated by COATSOME-Y
into the culture at the dosage of 300pM (Nucleic acids).
Such LNP showed high retentivity in blood and good
pharmacokinetics with specific accumulation of LNP into
tumor tissues, when administrated into tail vain of tumor

bearing mice.

2. TIsolation of small-molecular weight compounds that

inhibit NF-«B activity
Kazuyoshi Kobayashi, Takeshi Haraguchi, and Hideo Iba"2*

Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba 260-8673, Japan

The transcription factor NF-kB is involved in many
inflammatory responses and replication of microorganisms.
Since it is constitutively activated in many solid tumors,
leukemias and myelomas, NF-kB can be a promising target
for cancer therapy. But most of the currently available NF-xB
inhibitors do indirectly target NF-xB by suppressing the
upstream key molecules in the NF-«B activating pathways.
Since these molecules often locate at the cross-road of signal
transduction pathway, their biological effects are inevitably
broad and not specific. We previously reported that the d4-
family proteins (DPF1, DPF2, DPF3a/b) function as
adaptor proteins linking NF-«xB with the SWI/SNF complex.
We have demonstrated that their N-terminal regions retain
tull adaptor function and the C-terminal regions include

essential domains for NF-«xB activation and maintenance of

tumor proliferation, indicating that the d4-family proteins are
promising targets cancer therapy.

In this project, we address the isolation of low-molecular
weight inhibitors of NF-«xB. In collaboration with
SEEDSUPPLY INC., which can perform high-throughput
screening based on the binding of low molecular weight
compounds to a certain protein using a compound library, we

have now screening binding compounds to d4-family proteins.

3. Development of armed Oncolytic Virus by introducing
shRNA expression unit

Takeshi Haraguchi!, Kazuyoshi Kobayashi!, Tomoki Todo?
and Hideo Iba!

! Division of RNA Therapy, Medical Mycology Research
Center, Chiba University, Chiba 260-8673, Japan
2 Division of Innovative Cancer Therapy, and Department of

Surgical Neuro-Oncology, The Institute of Medical Science,
'The University of Tokyo, Tokyo 108-8639, Japan

Glioblastoma is a highly malignant tumor and new
therapeutic approach has been needed. We have previously
shown that (1) in glioblastoma cells, a chromatin remodeling
factor, the SWI/SNF complex associates with a novel
corepressor complex including TLX and LSD1 forming a
larger complex, (2) DPF1 or DPF3a (d4-family members)
functions as an adaptor protein linking these two complexes,
and (3) knockdown of either DPF1 or DPF3a in primary
cells originated from glioblastoma patients (TGSO1) strongly
suppresses the neurosphere formation in vitro, a good marker
of cancer stemness. In this project, we have introduced the
shDPF1 or shDPF3a expression unit into the third-generation
oncolytic herpes virus, G47A to enhance its anti-oncogenic
activity.

We designed several sequences of shDPF1 and shDPF3a,
respectively and evaluated each knockdown efficiency without
affecting expression levels of other d4-family members using
lentivrus vectors carrying the corresponding shRNA
expression unit. To obtain in vitro proof that knockdown of
DPF1 or DPF3a can suppress tumors formed by TGS01

inoculation into nude mice, independent of G47A infection.
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We have now successfully designed siDPF1 and siDPF3a by synthesized siRNA is now introduced into the tumor bearing
modification of several nucleotides in the sequence of the nude mice intravenously after encapsulating siRNA into lipid

corresponding shRNAs to give resistance to RNase in vivo nanoparticles using a newly developed non-cationic lipid,

without affecting their original knockdown efficiency. These COATSOME-Y.
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Ovur research areas are Bioinformatics and Systems Biology. Our Bioinformatics approach aims to deeply

and clearly understand massive biological experiment data, e.g., sequence data by next generation

sequencers. Systems Biology aims to understand how biological systems work and help the experimental

design mainly by mathematical modelling approach.

s ¥ % 5 oLE= Associate Professor Hiroki Takahashi

¥oE D B RE BT Research Assistant Professor Yoko Kusuya

¥OoE O & OHE O E— Research Assistant Professor Jun-ichi Ishihara

E S T V= R T Research Promotion Technician Ryoko Mori (~ 2019.6)
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1. Investigation of the relationships between heterogeneity
against environmental stresses and pathogenicity in

pathogenic fungi Aspergillus fumigatus
Yoko Kusuya, Cai Bian, Jun-ichi Ishihara, Hiroki Takahashi

Stress responses and pathogenicity have been extensively
studied in Aspergillus fumigatus, the main causative pathogen
of life-threatening aspergillosis. The heterogeneity in this
pathogen has recently attracted increasing attention. In this
project, we used more than 100 clinically isolated strains to
investigate several properties relevant to the pathogenicity of
A. fumigatus, namely, hypoxia growth, adaptation to
nutrients such as copper, mimicking human lung. We
compared these strains in whole genome level and tried to
uncover genomic variations. In addition, we conducted
comparative transcriptome analysis to uncover the genes

underpin the heterogeneity.

Research Promotion Technician

Machiko Zen

2. Systems biology for understanding the stress responses

in bacteria
Kengo Itadera, Jun-ichi Ishihara, Hiroki Takahashi

It is conceivable that the heterogeneity could be one of the
adaptation mechanisms to a diverse of environments in
bacteria. We address the heterogeneity of bacteria by two
approaches; one is the systems biology approach where we
derive the mathematical model and conduct the simulation of
transcriptional regulation in metal response, and second is the
microfluidic device to directly measure the single cell behavior
of bacteria. We launched the assembling of device and
succeeded the microfluidic device which could be useful to

detect the single cell behavior.

3. Development for genome analysis tools and bioinformatic

analysis for collaborative projects.

Mohammad Vahed, Jun-ichi Ishihara, Hiroki Takahashi
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Since NGS development, genome and omics data are
rapidly accumulating. We collaborate with several researchers
to analyze their own genome and omics data, and give the
overview of the data by using multivariate and statistical
analysis. In addition, we developed software DIpartite.
Dlpartite enables ab initio prediction of conserved motifs
based on not only PWM, but also DWM. We evaluated the
performance of DIpartite by comparing it with freely available
tools, such as MEME, BioProspector, BiPad, and AMD.
Taken the obtained findings together, DlIpartite performs
equivalently to or better than these other tools, especially for
detecting bipartite motifs with variable gaps. Dlpartite
requires users to specify the motif lengths, gap length, and
PWM or DWM. Dlpartite is available for use at https://
github.com/Mohammad-Vahed/Dlpartite.

Publications

1) Vahed, M., Ishihara, J.I., Takahashi, H. (2019).
Dlpartite: A tool for detecting bipartite motifs by
considering base interdependencies. PLoS One 14,
€0220207.

2) Ries, L., Steenwyk, J. L., de Castro, P, de Lima, P,
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Almeida, F., de Assis, L., Manfiolli, A., Takahashi-
Nakaguchi, A., Kusuya, Y., Hagiwara, D., Takahashi,
H., Wang, X., Obar, J., Rokas, A., Goldman, G.
(2019). Nutritional Heterogeneity Among Aspergillus
fumigatus Strains Has Consequences for Virulence in a
Strain- and Host-Dependent Manner. Front.
Microbiol. 10, 854.

Matsuo, K., Haku, A. Bi, B., Takahashi, H.,
Kamada, N., Yaguchi, T., Saijo, S., Yoneyama, M.,
Goto, Y. (2019). Fecal microbiota transplantation
prevents Candida albicans from colonizing the
gastrointestinal tract. Microbiol. Immunol. 63, 155-
163.

Shimizu, M., Kusuya, Y., Alimu, Y., Bian, C,
Takahashi, H., Yaguchi, T. (2019). Draft Genome
Sequence of Aspergillus awamori IFM 58123NT.
Microbiol. Resour. Announc. 8, e01453-18.
Toyotome, T., Hamada, S., Yamaguchi, S., Takahashi,
H., Kondoh, D., Takino, M., Kanesaki, Y., Kamei,
K. (2019). Comparative genome analysis of Aspergillus
flavus clinically isolated in Japan. DNA Res. 26, 95-
103.
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We are developing a system for preservation, management and distribution of pathogenic fungi and
actinomycetes. We support the base of research and education of mycoses and their pathogens in order to
supply reliable strains that are added new information.

. B ¥ k0 BE Associate Professor Takashi Yaguchi
B o OHEb BT Assistant Professor Reiko Tanaka
Jis) BoOPE X, Assistant Professor Sayaka Ban
ol B B {HpE T Research Technician Junko Ito

ol M2 B BAF HEE Research Promotion Technician ~ Yumi Osamura
Bl Wtk B ROk Research Promotion Technician Kaomi Higuchi

1. Aspergillus takadae, a novel heterothallic species of
Aspergillus section Fumigati isolated from soil in China.

Matsuzawa T, Abliz P2, Yaguchi T? Gonoi T%, Horie Y.

! University of Nagasaki, Siebold Campus, 1-1-1 Manabino,
Nagayo-cho, Nishi-Sonogi-gun, Nagasaki, 851-2195,
Japan

? Department of Dermatology, The First Affiliated Hospital
of Xinjiang Medical University, No.l Liyushan Road,
Urumgi, Xinjang Uygur Autonomous Region, 830053,
China

% Medical Mycology Research Center, Chiba University, 1-8-
1, Inohana, Chuo-ku, Chiba 260-8673, Japan

t Former Natural History Museum and Institute, Chiba,
955-2 Aoba-cho, Chuo-ku, Chiba-shi, China, 260-86,
Japan

Aspergillus takadaeis characterized by its heterothallic
reproduction, pale yellow cleistothecia, broadly lenticular
ascospores with two short equatorial crests and smooth convex

surfaces, and broadly ellip-soidal to ovate conidia with a

smooth wall. The validation of these novel species is supported
further by the analyses of the b-tubulin, calmodulin, actin,
and RPB2 sequences. In addition, the phylogenetic tree and
DDB]J accession numbers of all the species of Aspergillus
section Fumigati are presented. We report on the crossing of
A. takadae species and the result of crossing 4. takadae with a
closely related species, 4. spathulatus.

2. Genes encoding proteolytic enzymes fungalysin and
subtilisin in dermatophytes of human and animal

origin: A comparative study

Kaplan E% Gonca S!, Kandemir H*? Dégen AS,
Hilmioglu-Polat S°, Ilkit M®, Tanaka R’, Yaguchi T7, Uhrlaf
S8, Nenoff P8

'Advanced Technology Education, Research, and
Application Center, Mersin University, Mersin, Turkey

2 Department of Pharmaceutical Microbiology, Faculty of
Pharmacy, University of Zonguldak Bilent Ecevit,
Zonguldak, Turkey

3 Division of Mycology, Department of Microbiology, Faculty
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of Medicine, University of Cukurova, Adana, Turkey

t Centre of Expertise in Mycology, Radboud University
Medical Centre/Canisius Wilhelmina Hospital, Nijmegen,
The Netherlands

5 Department of Pharmaceutical Microbiology, Faculty of
Pharmacy, University of Mersin, Mersin, Turkey

8 Department of Microbiology, Faculty of Medicine,
University of Ege, Izmir, Turkey

" Medical Mycology Research Center, Chiba University, 1-8-
1 Inohana, Chuo-ku, Chiba 260-8673, Japan

8 Laboratory for Medical Microbiology, Mélbis, Germany

Dermatophytes are among the most successful fungal
pathogens in humans, but their virulence mechanisms have
not yet been fully characterized. Dermatophytic fungi secrete
proteases in vivo, which are responsible for fungal
colonization and degradation of the keratinized tissue during
infection. In the present study, we used PCR to investigate
the presence of genes encoding fungalysins (MEP) and
subtilisins (SUB) in three dermatophyte species whose
incidence is increasing in Europe: the anthropophilic
Trichophyton rubrum (n = 58), zoophilic Microsporum canis
(n = 33), and Trichophyton benhamiae (n = 6). MEP2 and
SUB4 genes were significantly correlated with T. rubrum;
MEP3 and SUB1 were mostly frequently harbored by M.
canis; and MEP1, 2, and 4 and SUB3-7 were most frequently
harbored by T. benhamiae isolates (p < 0.05). Furthermore,
MEP1-5 and SUB1-3 genes were significantly more prevalent
among human clinical isolates of M. canis (n = 17) than
among asymptomatic cat isolates of M. canis (n = 16; p <
0.05). Unidentified MEP and/or SUB genes in some isolates
in the current study may suggest that other gene repertoires
may be involved in the degradation of keratin. The presented
analysis of the incidence of MEP and SUB virulence genes in
three dermatophyte species of diverse origins provides an
insight into the host—fungus interaction and dermatophyte

pathogenesis.

3. Draft genome sequence of Aspergillus awamori IFM
58123™",

Shimizu M, Kusuya Y, Alimu Y, Bian C, Takahashi H,
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Yaguchi T.

Faculty of Science, Chiba University, 1-33, Yayoi-cho,
Inage-ku, Chiba 263-8522, Japan

Medical Mycology Research Center, Chiba University, 1-8-
1, Inohana, Chuo-ku, Chiba 260-8673, Japan

Molecular Chirality Research Center, Chiba University,
1-33, Yayoi-cho, Inage-ku, Chiba, Japan

Species of the Aspergillus section Nigri are taxonomically
very complex. The taxonomic assignment of Aspergillus
awamori is unclear. Here, we present the draft genome
sequence of 4. awamori strain IFM 58123V,
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Eukaryotic Microorganisms”

SCEREFEE TIE20024E N HF v a FIUNL F ) Y —
Z27uY =7 b (NBRP) % Bl L, [l 2Sukms iy |2 2% i
T2 EDEERAEWEIFICO W THRRIDUE, #
5, Wt &2 475 2o 0kHl 2 B L C& /2. 20k
SAETEDORE L 24T\, 20174 X ) 45 4 MI2SFRMG S
nrs-.

AW LD IR &R - R BUE R 4 1B
% k&7 ) NBRPHHEEALMAED X TR W
RAERITEY >~ 7 — OREER - BORE, PR & &
W R B R AEF FE BT (R IRV ) 1) M. ORI
HIEZ Y, NS OIFEMAEW RO DUE - A7 - et
il % 34 L C, BEE#ME RS LB T & 20 EM
AR UCIRBE L, BYYE LR EROHKE - BF%EE T
BANAERZIREL TS,

RKIavzr ML, 5HODP5R L BYIERFEL T
BT E LIWEEGMAE L7 > a v 2 HIELTWA.

In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) implemented the National

32

BioResource Project (NBRP) to construct the framework for
systematic collection, preservation, and distribution of
bioresources, with a focus on those that required strategic
development by the national government. After the reviewing
the NBRP every five years, in FY2017, the forth phase has
started.

This project is carried out by Chiba University’s Medical
Mycology Research Center (pathogenic fungi/actinomycetes),
and Nagasaki University’s Institute of Tropical Medicine
(pathogenic protozoa). Together, they cooperate in various
efforts to support education and research pertaining to infectious
diseases and pathogens. Specifically, they are developing
a system for collection, preservation, and distribution of
pathogenic microorganisms, and they supply reliable strains
of pathogenic microorganisms that are backed by high-level
information.

Even if any infection develops, the project aims at the

pathogenic microorganism collection to deal with it.
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Cooperative Research of Priority Areas with NEKKEN, Nagasaki University

Project for Collections, and morphological, physiological and molecular biological analysis

of human pathogenic fungi and actinomycetes in Africa

FWF KA R A 5e i or = T Wi oW 1 2 1%C, 7
=T EEBOERD A CEERERLE PEREICHET ST
Uy VERBBHLTWS . BAEFTCICr=742toE
HEW (hyEuad M) RINVI e ExHERT S
HEHE BBAET 75 MFRY M) EFOLFER O
Wik, JhEY DL 25, RO E K&
CEMZHEHBTHERENRTVEIEZHSPICLTE
72 o RRE, Hibo~ A3 I Y Riysh, K&k
NEZFFNSEE Lz, EHIZEETOT AV F N A
SRR A O PLE R H 3 BT, THEERAL 7 & oA
biT-oTWV5,

AT ORFZEIR, B REBEET L 0
TR ELE ) 2R %4 OREE UL 20
WIRHERE T E 2w, L L, BIHOEHBICEHIRL, A4
OAFFOY (QOL) oI xR Y |, & 5ICHA L ORI

ZRDLIZOIE /L TS,

Under assistance of Kenya Research Station, Inst. NEKKEN,
Nagasaki univ., we are analyzing toxins contaminating major
local grains (maze, wheat) and milks, and also producer fungi.
We found the local foods were contaminated by the toxins at
concentrations far above the international standards. The result
has been announced in newspapers, and received large attention.
Furthermore, we have examinated the resistance properties agaist
antifungals and resistance mechanism on the isolates causative
aspergillosis in the environment.

We are building develop trusting relationships with Kenyan
researchers and regulatory agencies, and promoting

collaborative research project while solving the problems.
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'The project for prophylaxis, diagnosis, and treatment for aspergillosis

and the other mycoses in aged and neonate patients

SoE A E & FRRIC, FASE Tl b I T EHE DS WIRTENE
PRAE (WIBERE) X7 ARVELVAFETH Y, 0
W b RIS L o1 Mk B ZE RN B R (COPD) %o
PR IR BB MR 7 A XV F NV ZRENEETH
L. K7V NMIINSORBEOHES BER T
BERLHHILHE T T 2 EAIME (& ATENEHFTH
BT V= VEIIWT AME) (BT A%, & HICHE
ACH AR R 2 vl & U 72 97 A VR A5 o0 BLRE O T I &
0, FEESNE R, FRIEORM & U AR
DOflEEZHIFLTE 7.

INEFTHL Uy —IZEREY 77 Ly ALy y—L
L CEEOEHEZ%? S ORELRRE L &Z 25 L
DIEH E LT E 228, 72l HAREGSE SR K O H A
IR A2 XY [ R | (230 E &
n, e mBIED 720D X Vet y VT —2 %
S5 2 AR L 2o 72, NI BERE R S0 B N
B L ORRGLHIEE - EAeh 2~ & — K O'NHO H
Wb DN A 72 L FEFFESFE 2 A LT, 7 AV FI AGE
R fbo—KNTH % Aspergillus fumigatus it AL DI FE % i
FTW5. CypS1ALR D 7V — VIS B 2 058
EAAT L C COypS1AV B R 2 7z 70 T — VI PRI
DWTHIZEZ EDHTE Y, BEIZ HMG-CoA reductase D%
RICX 27 V= VIO W FE: 2 # S TR L7248, R4E
EopSIABIR T OERL hmgliRIZTOEREOW %A
B RV E S By, CRISPR/Cas9y A 7 A2 X B
ZEFAE A RROMEINC X 0 hmg AR T- O R LT
7=V E A S35 2 2 FFE L7 GasgiEfih).
X SICHELZ RS B 20057 Ta—F & LTH
BRI N T- ORI 24T - 72, T ORER, Bz 2w
KT ORI T & LTT AV F N AHNaRE 5 » o878
TH5H2HFHD Lysin motif (LysM) - domain proteins % %€
F U, Scientific Reports (IF 4.525) (238 L7-. HlfE, &
LICHRIEFNT 7a—F 2L, 2h o OWERET-&
L COEENOWTIT DTV 5 |
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72, BIERYHREES & o EPNIEFEREATE T, 1
IEFTOWNRT, TAE O 7T R~V F)V ZHE T
Pk B b Aspergillus section Nigri \ X % JEBIAZ 2
EERWOMIL72A, Gl SEF OFM 2R EATIC LD,
section Nigri DT & EHHBE I SN D A. tubingensis |2
BOWTT V= VREEZEIME N &, S HITEHB &
0 HBRISEBIN L W L 2R L, FEBEOHRILICEE
G LTwaZ L 2R L7z, BRI L 72 38 H0 14 T ik
IZOWTEBIZFM AT 2 DTV 5 .

AR EEIC BT AR LT, Bk R E
BBRAEFIE R ER A2 L, ENOEELIH S
I L7228, KA TRIREDHES OME X R, 2D
T LTHAR - 2UBICBUT A9 EZ R o L X5
BiZdhbEERT. 22T, AR TIEH RO pH A I
WEd, 72, WP ES L LIZKEBL, BROIHE
I X 2R RHBIHEZ M 2 AL 2 A, B
BGE A IR & TH S B 18 A 3 E O 2L R A %
FEBI 2 & SRR D O & DT @ % Rasamsonia piperina D55
HECCHII L, @l DL L7z, 7z, i IR Aspergillus
Sfumigatus \Z X B HERESE - S SREFNA LT, M &
WHORY) I F YV — VR ZRRICHIEST 5 2 & T,
WY)W EAT ) T RIS 2 BB L . G AR
L7z, 512, ¥ vy —1CoEOEREE»S T
TaAvHNT—3a r&zT, WRORBH 217 - 72/h 2
HERSR IR O FRIR T 5, WRIEHRICOWTOT—% %455
ML, #RXERYAITo 7. ZoM, FraAREPHRER
(NICU) OBEHOBERIIBET 2HELITo72. Thb
OBERERZ, BERT AV ZFEOBW - B
REIZBVWTHO TEELERERMETL50THS.

This project aims to cope with the intractable fungal disease,
aspergillosis in elderly and neonates by investigating the
epidemiology, exacerbating factors and obstacles for treatment

such as drug resistance. Fungal infections in neonates have been
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an unexplored field of investigation.

We developed a rapid detecting system of cypS1A mutation,
which is a major factor of azole resistance, in Aspergillus
fumigatus using surveyor nuclease (published in Antimicrobial
Agents and Chemotherapy, in press. IF 4.715). For the
azole-resistant aspergilli without Cyp51A mutations, we
already proposed a hypothesis that mutations in HMG-CoA
reductase could be another cause of resistance. Recently we
found clinical isolates possessing both cyp51A gene mutation
and hmgl gene mutation. Using the CRISPR / Cas9 system,
we demonstrated that mutations in the hmgl gene
independently confer azole-resistance. (paper in preparation).
In the search for the exacerbating factors of aspergilli, we found
two Lysin motif (LysM) -domain proteins in cell walls of the
fungus, which could be new candidates for exacerbation
(published in Scientific Reports: IF 4.525).

In the collaborative studies with other domestic hospitals
such as Keio University Hospital, we previously found that
Aspergillus section Nigri is a major pathogen through an
analysis of chronic pulmonary aspergillosis in Japan. This year
we investigated the lower respiratory tract specimens of these
patients. We found that, among section Nigri, A. tubingensis

had a tendency to cause pulmonary infection rather than

colonization, and was less susceptible to azoles. Detailed
analysis of antifungal-resistant strains collected is in progress.
For the study of deep-seated mycosis among neonates, we
conducted a nationwide retrospective survey in order to
determine numbers of invasive fungal infections (IFI) in Japan.
Through this surveillance, the situation of neonatal IFI in Japan
was clarified. However, no neonatal mold infection was
reported in this survey because of the difficulty of pathogenic
diagnosis. Based on this background, we reported the utilize of
gastric aspirate fungal culture for the diagnosis of infantile
fungal pneumonia caused by Rasamsonia piperina. We also
reported neonatal meningitis and ventriculitis caused by
Aspergillus fumigatus. 'The continuous monitoring of serum and
cerebral fluid voriconazole concentration was useful for the
appropriate treatment of this severe case. We also performed
epidemiological study of pediatric mycoses using database of
clinical consultations to Medical Mycology Research Center.
Furthermore, environmental fungal survey in neonatal intensive
care unit was performed in this year. Above study results gave
us the important information for the establishment of
diagnosis, and treatment for aspergillosis and the other mycoses

in neonate patients.
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AMED/JICA Science and Technology Research Partnership for
Sustainable Development (SATREPS)

“The establishment of a research and reference collaborative system for the diagnoses of

fungal infections including drug-resistant ones in Brazil and Japan”

HREGHE B A BT R Ao —@E2 Lo TWnab.
ZOFERELT, REMHEEOR S &R
EIEIEZ B 2 TW B I X 52 &5 I R
H, FB MR (RE R IS 2 &) & B
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D, TRICHEBBORBEE 2) 20 5 . HHNFMEE
WO mBL, BT O HER L, BUEFRO EAICER T
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BIEEAEHEINTBLT, AHOFTETH L7720,
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REFFETIE, 79IV aliyih v ¥E—F R
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Ay MU= oWHEEHIgET.
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CNEFETIT, 77V NVTOHEERBRE» SIS
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FERAN OB BEAR T O LD 71 € — & — ISR
AR R LS AR LTV I ERHALNERS7.
DY A TOBLTERIHINIELAONEHDOTH S
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F—=UBRMB T T INEIKRES R R EETT
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S A LFERHITIC X o TR ZWREMAURIZ S L, i
PR R TFRINEEZ T 5 9 2 CHIEZ ZETXETH
5 Z RS Tz,

YD X)) %77 I VoK ElF z2, WEEE T
WEORSEZRIG L. 77 VIV Tl S TR
5 A 7 Ok % Fvy, LAMP (Loop-Mediated Isothermal
Amplification) £ & MOV THRE 2 fla, Fikz
ML L7z, SOOI BE R SR CTH % .
% 72, Surveyor Nuclease & K13 5, 2 A DNAHND 3
Ay FHEPRERN T FX 7 LT —¥x2inH L, i
PEBAZ T D FIZEIRZE R (point mutation) % M3 % i1
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SHERRICIN 2, BREE (R, 2B, MW, K& &) 25
DIHER L EOLTETHS.

'The number of fungal infections has been increasing in recent
years because of the advances in clinical practice such as
hematopoietic stem cell transplantation, solid organ transplan-
tation. Also, patients with chronic lung disease (pulmonary
tuberculosis, COPD, etc.) are generally susceptible to
pulmonary fungal infection. In general, fungal infections are
refractory diseases and their mortality is high. In these aspects,
the impact of fungal infections is extremely high, not only in
the medical field but also in society.

Recently, various fungi possessing resistance to antifungals
have become a serious problem. Recently, CDC in the US has
listed drug-resistant fungi as one of the five “urgent threats.”
'The emergence and increase of drug-resistant fungi are expected
to directly lead to refractory disease and increased mortality. In
fact, it has been reported that infections caused by drug-re-
sistant fungi have a higher mortality rate than the ones caused
by drug-sensitive fungi. However, the situation in South
America, particularly in Brazil, has been little investigated and
remains unclear. Given these situations, this project was started
between Medical Mycology Research Center, Chiba University
and the University of Campinas.

Among clinical strains of Aspergillus fumigatus isolated in
Brazil, we found azole-resistant strains. These strains have a
tandem repeat in the promoter region upstream of the
antifungal target gene. This type of mutation is known to be
common in Europe. We have published the first paper in Brazil
on this finding.

On the other hand, we have already found that mutation
patterns of drug target genes in Japan are significantly different
from those in Europe and Brazil. In other words, it was

suggested that the mechanism of antifungal drug resistance

might differ depending on the region/country, and it was
confirmed that each situation should be considered when
developing a method for detecting a resistance gene.

We are developing some resistance gene detection methods.
Using several resistant strains, we partially established the
detection method by LAMP (Loop-Mediated Isothermal
Amplification). A manuscript regarding this study is in
preparation. We also established a simple and rapid method to
detect point mutations in resistance genes using Surveyor
Nuclease, a mismatch site-specific endonuclease in double-
stranded DNA, and published a paper. This assay has already
been implemented in Brazil for clinical strains.

As a research network tool in Brazil, REDCap®, a system
for data collection and management developed by Vanderbilt
University, was introduced to the University of Campinas.
Four medical institutions in Brazil have participated in a
multi-center database of mycosis cases, and more than 160 cases
have been already enrolled.

In addition, using this consortium, a bio-resource bank for
fungal strain has been established, and the fungal preservation
was already started. The strains to be preserved will include not
only clinical isolates but also environmental isolates (from the

soil, air, plants, water).
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Japanese Initiative for Progress of Research on

Infectious Disease for Global Epidemic

95 5L L Aspergillus fumigatus\Z X % 7 A~V F )b A
VG [ A FRL O I IE AN B 5 . B oYL H OB
W5 REATHROTHIETDH H720, Hilibw
RN RD LN TS, KR7u Y7 MTld, HARE
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Aspergillus fumigatus is a major cause of aspergillosis from
allergic bronchopulmonary aspergillosis (ABPA) to invasive
pulmonary aspergillosis (IPA), particularly in immunocom-
promised individuals. The efficacy of antifungal therapy is,
however, incomplete, because of emergence of resistance strains
worldwide. Besides, the molecular mechanisms of
pathogenicity in 4. fumigatus has not been fully elucidated yet.
Of critical importance is further understanding of the
mechanisms behind infections with 4. fumigarus. In this
project, we propose the elucidation of the quantitative effect of
environmental conditions related with adaptation in 4.
Jumigatus. Toward this goal, we explore the statistical
modelling framework to decipher the phenotypic heterogeneity
of A. fumigatus. We utilize both clinical isolates and strains
obtained by experimental evolution to derive and validate the
model, where phenotypic heterogeneity can be explained by

transcriptome data.
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Leading Research Promotion Program, Institute for Global Prominent Research

Advanced Research of Infection and Immunity Based on

Integrative Understanding of Host-Microbe Interactions

TRRFATE, FNTOWEORK L 2 B Hi7- 0587
V—=T7DRIMZ T [Fu— b7 3 & v Mgk
W RRELTBEY, Yk ry —HAILE R o 2
ge7uy s b [SRMEKR OIS R
R [ el 5 ] BEgededednri] A5, U —7 1 ¥ 7%t
FR70 7T MRS, L2 ERL 5. K7
O 77 AT, BRERIESTFOHRBIHLERDY, KBS
Frgeke, SEAmigelt, KBt Omises & L, 4
MAEWEEETHLMEDORIEY 25 4 L MBI,
ZZANBAT BIHEFARIC X B EFE O & RYE D5
SERERE 7 E12 D W C ORENITE A | B2, MR, 1AL
W EEMRE COETIVERREHOTHEIIL, 22
POBONDEEZMAINCERS S & T, BYE -
RIERHOG T X H = XL Z2 WO HI2T 5 KIEAT D
MEGetll s ] Z a1 L, Fer O & EGYE 2% & D

SIRNDRDIBHFBIA / N—2 a3 YAEZHIEL TV 5.

'The research group, composed of the researchers in MMRC,
School of Medicine, Faculty of Pharmaceutical Sciences, and
University Hospital, was selected as the Leading Research
Promotion Program of Chiba University. The members focus
on the understanding of molecular interactions between hosts
and microbes, especially commensal fungi and bacteria, using
the model assay systems targeting the skin, respiratory, and
digestive organs. The members aim to reveal the molecular
machinery underlying the disruption of homeostatic balance in
the hosts by invasive pathogens, which induce infectious
diseases. The findings obtained from the project will help to
create innovative achievements in therapeutics of infectious

diseases and lead to the improvement of human health.
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MEEE 18— 1
Clostridium difficile BZIRInHICH T3 EE
FHIEPE SIS DRE]

SeMfEE
(Division of Gastroenterology, University of Michigan
Medical School)

Teikder

(THERFHEREFMIEL > 5 —)

The role of host glycosylation in the prevention
of Clostridium difficile infection

Nobuhiko Kamada
(Division of Gastroenterology, University of Michigan
Medical School)

Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)

AT S

v NN OE A B # (& Clostridium difficile B A HRITE
ICEZEEEZ R/ L TEB Y, PR OFLH A A
W2 &Y ERSINDBEMER D) X7 LBEICES L
TWw5. HiEE L ORIV — 713, BHEENEL v
5 — SRR O 7OV — T L 3RS M O RS
12 X 0 iEHAL & 114 15 F Interleukin (IL)-22723F 32 4 5
bRz - KR ORESEAE i & S U C Clostridium difficile F&SEHK
PUEICEZE TH L Z L2 Bl L7z, IL-22030 X 578
SRS i | B A R DR 2 2L S, C. difficile D
BV E R aNT BT I /BB E v o 72 E IR
WREZ R S DL DG otz TORE, C
difficile \ZEN TR & (Bl - BAE TS T, A2
VERLTENTE V. RIEFPFERAIBE, EE
FICEFW L L TR Th L. $72, & OB
SR LSMCER S HIEL TB Y, FICHARADBENIZ
\& Candida albicans %> Saccharomyces cerevisiae FAES % Z &

40 THRY: HREESFNE

VSN T WD, REFFET, Fut2/RE~ 7 A2 C. albicans
ERECHR G- L CH BRI~ Y A & R E 2 S HER &
n7z. 2o s, BE FRMEICBT 2 H#Hal, 2-
73— 2% C. albicans D EEAIITHE L LW EE L
7z, —J5, HEEE LRI & LF T, BN
M C. albicans DWFE BT HEH T HET HEEEZ A L
TWhZ xR,

R

1) Matsuo, K, Haku, A, Bi, B, Takahashi, H., Kamada, N,
Yaguchi, T, Saijo, S., Yoneyama, M., Goto, Y. (2019).
Fecal microbiota transplantation prevents Candida albicans
from colonizing the gastrointestinal tract. Microbiol
Immunol. 63(5), 155-163.
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Innate immune responses against pathogen
infection

Takashi Fujita, Hiroki Kato
(Institute for Frontier Life and Medical Science, Kyoto
University)

Mitsutoshi Yoneyama, Koji Onomoto
(Medical Mycology Research Center, Chiba University)

A

REFEFIETIE, BETHEWICBI 2507 1V AH
RBIEIC BV CEERZH 2D 7 AV AEGet v —
Td 5 RIG-I-like %k (RLR) 12 HL, #1612 &
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%7 A ) A RNABHIO 75Tk & AEBRERE 1S D v TRk
WL CRT 247> T\ b 20184 EFE121E, 2 E TfT»
TE7MBAA ML AR (SG) DK % A L 72 RLR
AL D > FHEREIC OV T, WEEE F TICREE L 72 SG
WCRETAHHRNARE A Y ~ 7828 (RBP) 1220\ T
DOFEFESAAT % 8D 72 . CRISPR/Cas9% % IV 72 2 D451
DT T ARER L, in vive (2B T HPLT A
WABENOBEGIZOW TR Lz& 25 ARl » 7
WL T ANV AEGNBE L1 vy —Tza
(IFN) #IZFFEFA RIS L TV 2 & 2RIET
DRERESONIZZEND, SOFTHHT AV AR
ZIEICHIHT 2 A ThH A 2 &t R S 7z, BUE
WATLC,RBPCTH % M5 T4, LDOLI) Rt Lsa
ELTWDEDONIZDONTOEAL 2 RIT B L OFE &
LRNADHREN T2 &0, EO LI A VA
BB T F VIS LTV B PIC DWW TR 2 556 L T
Wb, =T, FHERRFEOTNV— T &0 HFEFE
T, RIROTFHRDOY 7 F VT ¥ 7% —45FTd 5IPS-1
B, 7 AN AIRREGRE  IANE SR CHERE S LD 720124
BRGTHNE AL Y ORELRIT, M5 T 0555 T HH
HEM %A L CHEHEE LR Z1T) &) 5Tk
IS 2L, FSCHEAR ATV, 20194F N C DR S0k
HEEHBELTVS,

MREE 18—3

BB ER Cryptococcus gattii DEiRIE
i3y I ADL b =geal: o) 8 vy

JNEAIEE - AT
(RALRFIEEBE B R FE R

BIEZ - IIA
(THERFHEREFMIEL Y 5 —)

Immunological analysis of a mechanism for high
pathogenicity of Cryptococcus gattii

Kazuyoshi Kawakami, Keiko Ishii
(Tohoku University Graduate School of Medicine)
Katsuhiko Kamei, Susumu Kawamoto

(Medical Mycology Research Center, Chiba University)

e ES

199942 71 F ¥ DN 7 — 2N — 55 T Cryptococcus gattii
XD 20T a9 s DT N T LA 2R L,
ZO%T A A ERE OV HIR 2 L IIER LD
DH 5. 2007421E, bSETHERNERGELEEZ LN
C gattiill\Z X %27 7) 7'~ ay 7 ZIEBID i S, €O
BOFEFDPHML TV L. #HD C. neoformans\Z & 5 7
Va7 AREE B EEE T b AR GE
EEIEL, TOBWEILEILEWEMLS ) T hay o
AIEE BIFINTE Y, SHRIEEGYE L L CEE M
BICHERYT D Z LRSI NDL . KR TIE, C gartii &
C. neoformans T ARELELEE KT L2 T, R
JEGYEDOREMRIHO T2 ) 2L 2 HIY L L7z,

INFETICFK AL, REH ORI B 2 KR HE
ECHIL 7 F ¥ Z%4K D Dectin-2 & OISE % AT L,
DToZ 2ol L7z, 1) C. neoformans H12£ Tl
Dectin-2~®#E A1, Dectin-2L R — ¥ —H{llg D& VEAL,
B REH SRR O AL Z IR L 72D LT, C. gattii
HETIZWITNOEEDMMT LTz, 2) ConAllH:
G B RIELHER S & L C galactoxylomannan (GalXM),
mannoprotein (MP) 2351 5 LT\ % 23, i GalXM B ifiL
i, F3GalXM & FH 7247 20 5 B 19 O iFPEIE GalXM
B ZTREMEDRIE S N7z, 3) REROFE 7 MP
T % chitin deacetylase IZ & o C Dectin-2L K — & — i
JoDTEHAL D BIER S L. IS DFERNS,, KEH O
M EEZHE & Dectin-2 & OF AR ARG 1% 0 E 12 B
G4 B RekEAVRIE S L7z

BERAE L, PURZRRT 52 L THA— T THllE %
WAL L, BGeB 12 B2 2 ThififE~ O 5 b & FE S
5. ZDOHE—AT v 7L LT, BHRMIIC X 2 RKEFH O
FAEPEREL 5. £ 2 TABIE T, WERE O
PEDE NS, BRI & 5 ARER O & EN® Dectin-2
OB N2 LI L7z, B (WT) v A2
X Dectin-2i# = R 8 (KO), CARDIKO ~ 7 A Hi 3k
D REHRBHRMINEIC X % C. neoformans DEEIZHF T
N L7z, £72, C neoformans & 1) F 8 S 17z Dectin-2
DAY FRFNT A ETEEIFIH SN, ¥ 7P
{235 F D Syk % BH#E$ % & Dectin-2F1E N TOAE £
DDA S, PIBK & FHE T 2 & B A 5E L I HIH]
SN BECEELRT 7 F v EGETA M AT 0D
WX o THET S &, C neoformans D H LI 4IZH0H]
SN, BARICALND T 7 F Y ESGEIWT Y A
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A Dectin-2KO Y7 A THEIZIK T L7,

PLE@#E R & 0, Dectin-213 C. neoformans (2% L T A
R T —ZFRO L) I EHWICEEZFHET 51
REMEDRIE S N7z, & 512, Dectin-2287 7 F » EAE M
CEAELZFET LB Syk-PIBK 2/ L 72 7 F VR #
RERDEE 2 2 & bIORIE S, C. neoformans R PG
EZ BT D Dectin-20 172 RARBESH O 0 & T o 7.
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Functional analysis of secondary metabolism in
dermatophytic fungi

Daisuke Hagiwara
(Faculty of Life and Environmental Sciences, University
of Tsukuba)

Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

AT S

JEEE OK®) 7 EDJER & 7 % B A IRE Trichophyton
B AT B ZRAEMLEICBE L T, BIE L TIZizE
A EHIRDNE ) B2 G BT B AR R O 5 A
DIZENIE AW TH 5. KIFRIEZ Okt = 0 < i
Bk ftfts2 2 Ex BHWE L, 1) MATREZ B O
TrichophytonJ&W 7~/ L b, “IRAHEREF 2 FEL,
LW, T 5. 2) Bl SHPRIGME 2 G2 R
TWEOHBEAITH . 3) /L, VTV ATZ) T F—1A
Ty LG LTS T HEGNEETORER HiET .

70 LIEHRBF YRR TH o 72, T rubrum, T.
mentagrophytes, I. tonsurans, Microsporum canis, M. gypseum
O 5 WO KA a7 # (s (NRPS, PKS, PKS-
NRPS) #FE L7z, ZO#E%R, £ ZhiEt29, 32, 28,
44, 36 DO TR S 7z, fn <, FERFERE

42 TIHRY HREFTE

FHiE Y & — P O & B OWRIR R T 70 — %8R
BeHhCREAE LB AR ML & B ORI 3 2 iAW
B2 B L 72, DR, M. canis @ Bk S BRRO RG22
PG TEDSTRD SN2 T rubrum |2 B\ TR %
AT R L, R E R & OB, &
5 RALE W 73 viomellein T 5 Z £ S 5 D2 % o 7z
Viomellein IZ R FZALEW TH 0, FFEHME, PLr 7
ARG, BB E R SN TwE . ThE
T2, Aspergillus ochraceus X° Penicillium cireoviride 7% & 75> &
ELEDOBE D D 0, HEER I X 2 A0 THERR S
iz F70, MERIOEEZR LMo 3/TY, Mk
(2R H 2 viomellein D EEED TR H L7z

T rubrum ¥ 7 0 —JERFEHIHEZ T, =V Ty v —
L oS T L7, RMCEMOEEIIE STz,
T/, 70—l AR TOREEIZBWTY , viomellein
DEEIFRO LN B ol Z2T, THHDREESEME
BLOIRELSEMIC BT 85 E A S5 RNAZHIH L,
RNA-sequencing fI# T % 17 \», viomellein 4= & B & 15 1 O
g 2 sz, ZOfR, 290 ZIRKH 3 7 #IZT O
35 5 OPMLEMOEARITHE L2 R8B Sy — v &R
L, 25D ) HREERIITREMEO R PKS#ER T % 2
ORI LTWE. &%, 202 20&{EF % viomellein D
EEBIZES L TO AP HGEES A FETH 5.
M7%RE 18—5
Antifungal drug resistance in Candida glabrata
from transcriptional control to drug extrusion:
aiming improved diagnosis and therapeutics

Miguel C Teixeira
(Institute for Bioengineering and Biosciences, Instituto
Superior Técnico/Bioengineering Department)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)

e E S

In order to new molecular mechanisms behind azole
resistance, a transcriptomics analysis of the evolution of a
Candida glabrata clinical isolate (isolate 044) from azole
susceptibility to posaconazole resistance (21st day), clotrimazole

resistance (31st day), and fluconazole and voriconazole
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resistance (45th day), induced by longstanding incubation
with fluconazole, was carried out. All the evolved strains
were found to accumulate lower concentrations of azole drugs
than the parental strain, while the ergosterol concentration
remained mostly constant. However, only the population
displaying resistance to all azoles was found to have a gain-of-
function mutation in the C. labrata PDRI gene, leading to
the upregulation of genes encoding multidrug resistance
transporters. Intermediate strains, exhibiting posaconazole/
clotrimazole resistance and increased fluconazole/voriconazole
MIC levels, were found to display alternative ways to resist
azole drugs. Particularly, posaconazole/clotrimazole
resistance after 31 days was correlated with increased
expression of adhesin genes. This finding led us to identify
the Epa3 adhesin as a new determinant of azole resistance.

Besides being required for biofilm formation, Epa3 expression
was found to decrease the intracellular accumulation of azole
antifungal drugs. Altogether, this work provides a glimpse of
the transcriptomics evolution of a C. glabrata population
toward multiazole resistance, highlighting the multifactorial
nature of the acquisition of azole resistance and pointing out a

new player in azole resistance.

FFRERX

1) Cavalheiro, M., Costa, C., Silva-Dias, A., Miranda,
IM., Wang, C., Pais, P, Pinto, SN., Mil-Homens,
D., Sato-Okamoto, M., Takahashi-Nakaguchi, A.,
Silva, RM., Mira, NP, Fialho, AM., Chibana, H.,
Rodrigues, AG., Butler, G., Teixeira, MC. (2018). A
Transcriptomics Approach To Unveiling the Mechanisms
of In Vitro Evolution towards Fluconazole Resistance of

a Candida glabrata Clinical Isolate. Antimicrob Agents
Chemother. 63(1).
H7E:EE "18—6
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Development of a simple method to differentiate
the type of azole-resistant Aspergillus fumigatus

Takahito Toyotome
(Department of Veterinary Medicine, Obihiro
University of Agriculture and Veterinary Medicine)
Katsuhiko Kamei, Akira Watanabe, Teppei Arai
(Medical Mycology Research Center, Chiba University)

e ES

AR, cppSIABIGF D 70 E— & — FHIUIZHE Y K LI
F (B0 R UEEBIZL D WL DD s 4 TSI
%) ®HERF L 72T — Wi Aspergillus fumigatus 73 5%
DN CIifx il <B 0, HREANTH 2o
PRI & 2 BRGSEIE Bl G 2SI L T b . 7 ARV F
N ZSEDERE AT = VIS 2 M b 2 &30
HROFFEFNEEZ B E 2 508, BUIER W REZ
T - 2 A TSR 5 T % L Toyotome 5 14 Z
NETITHYELEN A ¥ —7 v b & Ltk x g
L T &7 (Med. Mycol,, 2018) . A2 L o THED R L
BEHIOFHIZ L) &5 4 TOMER 2325 2 & 25
K%, —HTEDIA T THLINERET S L3R
T, FTTARWIGETIRE Y A T L CTHAET A3
WLEWREZ YA 7)) vy Tu—Tdr ATl 5 5k
R L7z,

SIS D R LELAI & & DICHFAET 2 LOSH A
L < 134630 4 ) R LEE & & b IR A YI21F B
FUOT2AZEZENE LT, 794~ -ty B &
CT7u—7%Ei L. TS T I/ —ty PBLD
T — 7 MR XSS N ENELE) 2 W TE RO
Wt & a7z & 2 A BRI Ta - v o
C—HBTHmIET 5 e TH- 72, T/, Btk
B & O RO 7 7 2 DNA % W 72BEficBnTd
P RECHN NS 2 PRI 35 2 E ST RETH o 7.
COEIIREERCDL ZEI2L 0 &0 R LUEH 5 A
TEEBITHN D ER RSB T 2 2 LA RET
otz FIZEEEROME Y & LR & Bt 3 5 )7k & LA
GhELT LI, LDHEERMERREE EDY A
TTHENERETELENV) DDA v FEHELN
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Cryptococcus neoformans D1 —=—— 7 &4/
LEFRBETENE L -HRAEBIERORRE
ZmFT (D 2)

(NTTIE 7
(TR R EE B AR e )

iS22 N
(T-ZEREFHEEER)
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(TERFEREA L > 5 —)

Towards development of novel therapeutic
strategies targeting the unique mechanism of
genome maintenance in Cryptococcus neoformans

Akira Matsuura
(Graduate School of Science, Chiba University)
Ryoto Watanabe
(Faculty of Science, Chiba University)
Hiroki Takahashi, Katsuhiko Kamei, Susumu Kawamoto,
Akio Toh-e
(Medical Mycology Research Center, Chiba University)

AR S

Cryptococcus neoformans \$BR5E 12 WIS AT RHERT
HY, FICREREOIT L2 ANCEKGLEER ) 7
Fav s AEEXISEITHAREEER S LCHLN
TWh . AR, REEREIHFES 570 2 TEFO
HEFRICBE T 2= — 7 B EH T 5 2 & S
T\ % (Edman, 1992), A Hf 32 T, C. neoformans O Z
OUWEOF T ML, TNEENE L2 HBlinE
GO HIgL T\ 5.

INET, BEFW, STFEWFHTEIILY S A
DNA % #E¥F - AE1H T % @42 2 AT L, C. neoformans D
gett ok OMEFF - IBRICLHZ T u X T — EOfilE
Y72z bCrES2EBIETZFAELTWD. 512,
CnEST2 D /RIEMNEAY, — AR TEIE 2 R T & w9,
22— UG ERRL L. oS oEWETIE,

44 TIHRY HREFTE

TURAT—EORBIZEHIIIEIEL T2 LW E
M, ZDEND C. neoformans K S 72 G HEHENE & LT
FMHATE2REMESSH 5 .

BErio e bruax g —XHER 2 B D C. neoformans
W5 Lo 2A, ChEST2 M mT O a ¥ —5 e MHE L
THIEDE T A SNz, L L, Z O EREL
HRICHW I3 T3 Tl h o /2720, REEIZLIT
D DODHEMETHIFE & D 72 .

O TEXT7-EROBELHET H2RNA T Y F—%
Y MOFSE : Fu X T —YOREBENE®ICIE, 7O
A Z —fillt 7 2= v & (C. neoformans T3 CnEst2)
WMZTRNAIZ Y HR—% ¥ MW THAH. RNA T ~
R=F v Mo a— FIL8ETEZHEEL, I g
B S (B 2 A ZFEERE S, cerevisiae) THLIR
AP SED 2 LT, C neoformans 7T A A T — ¥
RO REEFNDOA ) — =V FReWET LI L%
HigL 7. $FBURCH) & L CARSE S 5 TR O
FIBRICIZT ) DR A7) == 7 L7282 h, ¥ 0%
JBICHER SN WIEBEY * 02— N9 5, BEORE
W fm TR o7z, 209 b O 3 #IET OBEE
ZE L7200, BB TId 7 1 X 7SO R
BHFEEN Lo/, RNAI v E—F v b %
I—FLTWaEHmTAILETE Lo,

@  C. neoformans 7 1 A 7 — L IHEMEMN E E O C.
neoformans \IIEWFPEE FF L, mw T 0T 7 — EiENE
*HLTWa . Zo7-oMMladiig i oG 1
ETLDIIFESHTIERL, AIEEEFTETOAT—FE
EEDOWMEIHI) LT\ e dro 7. fliankigh 2 &
L, SHICHEENZICHWS ) IX 7 L4 F PO
3WH AT RT A &T, MEMRETOT O 2
T —VPENEZAET A LMD TR L.

Sk, @QTHESL L7 P2 XD, B SNG4 % J8
\ZHBE L 72 C. neoformans 71 A Z — X IHER 4 O A
5, LY HEEEOSVILEM ZIRETHTETH 5.

zeRE "18—8

Candida glabrata ¥ESEE R EEFREKRDH
RpER EDRICTHEDER

SHIEZ - A RN - GHESCE - P R
(AL EE AL SRR A RS AR B 1 2 32

Ly =it 8 23% 2019



e - I
(TERFEREA L > 5 —)

Reactivity of an innate immune system with
carbohydrate transferase deletion mutant of
Candida glabrata

Nobuyuki Shibata, Masato Sasaki, Fumie Ito,
Yutaka Tanaka

(Tohoku Medical and Pharmaceutical University)
Hiroji Chibana, Masahi Yamaguchi

(Medical Mycology Research Center, Chiba University)

AT S

WIEEROMEEE L, fEE3 L O ETH D REISEE
K& %8 % NAES . Candida glabrata Ol I BERE S8 4=
GBS % SR O BT RABRR IS D W Rl BE O
BB X OHEEONT 2 2 E TRl T& 72, 4RI
K& SEALD R STz algs AR & mnn2 A BRIZ D W THE
NBBEZ G- 2 5 5558 % AT L 72 . alg6 A ¥R 13 SDS,
Calcofluor white 55 @ 3 H| &2 14, B-1,3-7 )V 71 - — B &
WA AL, TEM T~ vV EHH CREEFIC 2 o
Tw7z. LA L, micafungin B L OF 7 — M F T L 1Th
T AHEZETSIET L, FF v EmidBAatko 2 /52
FAZHIM L T 7z algs ARRIZ~ > > ORI IZ2ALD
RoNho72h5 19 A4 ZIIET LTz, mnn2 AR
3~ v ORI LD I a-1,6- A O E G ICEL
LTw/z, L, #EARZMEICE LA S
ol A % HCTRRERORER ) algs AKITET
R E L CRE CIEEDIRT LT b 2 LS
e ol TN ORI algs AR TILAEE &
LR OEEFRIG 1 DT A U, M EE integrity DAL A
SO TIZORA > TnE I EaREL TV,
BDINE OIS e = G ST N
WSO =75 =7y NERDWREHAZRIEL T\ 5.

H7REE "18—9
Aspergillus fumigatus DIRIEMEICH T B HZ
I 875/ —AEBEEHDEERIT

7 -
(SIS A A
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(LR F A A B R )
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M K- SRHfEZ
CRALEE R R SR A0 e )

Functional analysis of galactofuranose-
containing oligosaccharides in the pathogenicity
of Aspergillus fumigatus

Takuji Oka
(Department of Applied Microbial Technology, Sojo
University)
Daisuke Hagiwara
(Faculty of Life and Environmental Sciences, University
of Tsukuba)
Katsuhiko Kamei, Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Yutaka Tanaka, Nobuyuki Shibata
(Department of Infection and Host Defense, Tohoku
Medical and Pharmaceutical University)

e E S

SRIREOMIaREL 7 ) WA Z 7 b~ F > (FTGM)
D~y F v EHEOAGE A BEORE LM/, H
HEDLIE, SINFEFTICGHEADRFTIGM AP OH T 7 75
CHSEO AR EE D B15- T T 7 N T T ) — AR
FEThrZEEHLNIILTCEZ. L2L, FTIGMHF D
YU F U EHOEGH R ) BRIIAHTSH 72, FiE
VAR Aspergillus fumigatus\ZB\F B~ > 5 LEAE LK
DR EAL T emsA T O emsB O BT L ) FTGM
A L, NMRIZ X &I B L vaE o< b
7774 =W T ROEREIT12E A, omsA K
O emsB D BALFBEIEMRHIR O FTGM Tl ~ > 4 » E$H
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DOREERR DN T DL ZEDVHE NI o7z, T2, 4
2 %% CmsA 1 GDP-~ » / — A ZfEfit 54k & LTIk
WICKIGD~ v ) — ARFED 2 DRI~ Y ) — A
BT AMEEEEZ AL T CmsAlZ/sg = b
Tz /)= V-%r/)—A, 0-(122)-%¥ v /EF—AB &
Wo-(1—-6)-v > ) EF — A% ZHRELTHILNT
&, oa-(126)-~7 > B4 — AT 2 EEIZa-(1-2)- <
YA =2 B IEED3IMETH o7z LLEo Z
EDD, CmsAB LU CmsBIZFTGM O~ > F » EEHO
EEHREH) a-(172)-~v > /) — AEBHRERTHLH 2 L
EHLPIZT LT EDTET2. omsdA N O emsB D B R TR
Rk, BORMERE B X OV E TN L KT
LTwi. $72, BATBIET 5 L RARDBE L 72
DNEHEEICEHESN. o2 kit FIGMO~ v+~
FEHASRIRE O I 2 M BET R0 43 L A S e AN T] R
SHETHDHIERRLTVS,

R

1) Ota, R., Okamoto, Y., Vavricka, CJ., Oka, T,
Matsunaga, E., Takegawa, K., Kiyota, H., Izumi, M.
(2019). Chemo-enzymatic synthesis of p-nitrophenyl
B-D-galactofuranosyl disaccharides from Aspergillus sp.
tungal-type galactomannan. Carbohydr Res. 473, 99-103.

2) Onoue, T., Tanaka, Y., Hagiwara, D., Ekino, K.,
Watanabe, A., Ohta, K., Kamei, K., Shibata, N.,
Goto, M., Oka, T. (2018). Identification of two
mannosyltransferases contributing to biosynthesis of the
fungal-type galactomannan o-core-mannan structure in
Aspergillus fumigatus. Sci Rep. 8, 16918.
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Candida glabrata\_$\135~< 1 b7 72 —F&E
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Identification of promotor regions of CgATG32
in Candida glabrata.

46 THRY: HREESFNE

Minoru Nagi
(National Institute of Infectious Diseases)

Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)

A

I I B Candida glabrata® 3 b3 2 R 7 EIREY A —
b7 7P = (A b7 7T —) &, BRZEMHIZBNT
EHALT 2 DG SN TV BDS, ZF OiE T it 1L
RHTH L. PRZFMHFIIBNTYA b7 7V —IZWH
GBIRT ThDATCR2OEHENREINT 2 2 L hb
PoTHBY, ATG320 BIRTFBIMEIIC L > T~ A1 b
77V OGRS R T o TV A I ERTREENS . 30
FREL, ATG32D S BTSRRI 2 By & L, ATG32
DEBEHALIC L E R EEORE KA. 7, 5-
RACE#:IC &Y | ATG320 955596 55 5%1st ATG 25199
bp LI TH D Z L AW ST L7z, KIS, ATG32 1
T A V2L R—=5 =7 v A BT\ ATG320 8k
KA YRR G A TS AR A FE L7z, SHICZ O/
EACTE VY 7 M T vk 2470, SIKEFENIZZ o
BINAEET B8 8 HOFEEMR L, WEE O
JEHAE A ER T A LD TE L. B, BRSO 21T
W, COBEBICEST A Y EORIERRAATE
D, i L CHIZES AT CTH S .
f7eiEE " 18—11
BRABELEPRNAYAL D TICLBE
ZFxy NT—7 &HEY 2 B0/

BAFET - wfE+
CREUREFREE BB AR TR

Ktk - A ]
(TERFEREA L > 5 —)

Analysis of mechanism for regulating RNA
silencing-mediated gene expression network by
innate immune response

Kumiko Ui-Tei, Tomoko Takahashi
(Graduate School of Science, The University of Tokyo)
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Mitsutoshi Yoneyama, Koji Onomoto
(Medical Mycology Research Center, Chiba University)

AT S

Laboratory of genetics and physiology 2 (LGP2) &, #f
JARNREA L7274 IV A 24RO RNA & [XBI) L TR
THMPINT A VA =5 VS0 ED—DTHY
TANANIK T H2OSE Y AT AL LCEER, AR
BEIZBWTHETLIEHEESNTE/. L2L,
LGP2IE T F DY T FMEZEN AL Y &b 72w
ZEhS, TOHIBIIARHETH - 72, Fox ik, LGP22S
RNAY A L > ¥ v ZE#E R Td % TAR-RNA binding
protein (TRBP) &AM HAERA L, RNAY A1 L > > 7k
Wz s 2 2 & T, EREEEICSTHERRT 2 2
LRV L.

TRBPIZRNAY A L > v 712D 5 Dicer ¥ » 737
BHEMEAEH T2 ZAERNAK &Y V3V -ETH D
7%, TRBP S Z ARG RNA & 4563 28070 & [/ DAL & A
LCLGP2LMEEHT A EPHLN o7z, T4
HH, LGP2IZTRBP L M EAEH 952 LT, ZNE T
TRBP 234 A L T \» 72 microRNA (miRNA) % i Bt X &
%.TRBP & #% & L T\ 72miRNA %, TRBP % H \» /2
RNAGEREY — 27 20 A VB L EZ A,
TRBPIZFFE 72 Z kS 2 T2 9 5 miRNA &5 & L
TV EPDbroTz. TNH D miRNA X TRBP 2 5 i#
HE i &5 2 & T, BiEEA miRNA 2 5 B miRNA
NDOEAEDPHESINL . T2, 215 O miRNA
HEIE S B EE T L, LGP20OFESIC L - T, 53
DYENT 52 L% 5. 2O &) REBIENT %86 T
e A FICHEE L, EBRICZEBIA EA L8R T
BEAEETLE, TRV AICHEST 2 EETHTDH
LT ENbhrol. TkbE LGP2iE, TRBP & OFfH
EHZNL T, VA NVABERREIIBIFLT7 R b= 2L W0
) AR A W L Cu oA VAL v —ThH D
LEZLNL.

R

1) Takahashi, T., Nakano, Y., Onomoto, K., Yoneyama,
M., Ui-Tei, K. (2018). Virus sensor RIG-I represses
RNA interference by interacting with TRBP through
LGP2 in mammalian cells. Genes (Basel) 9, 511.

2 ) Takahashi, T*., Nakano, Y*., Onomoto, K., Murakami,

F, Komori, C.,, Suzuki, Y., Yoneyama, M., Ui-Tei, K.

(2018). LGP2 virus sensor regulates gene expression

network mediated by TRBP-bound microRNAs. Nucleic

Acids Res. 46, 9134-9147. (*same contribution)
MREE 18—12
RKRIEEMSATZ)—2RVEHEEED
BRI

Tt
(B LA FEAT 56 2 A PR 723
S AL IR S S X AT A
(THERFERESA L > 5 —)

Development of antifungal drugs from natural
chemical compound library

Masayuki Igarashi
(IMC, Lab. Head, Microbial Chemistry)

Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)

AT S

ARALFEWFZE I FR294FE B & ) BgA L, 4 el 2 4EBEH o
5L A ARBZEETE T, AL AT SR
T 5B EE RO RKILEM 7 4 7 7)) — %55
L, TERFEREFNTEL V¥ — 2B\, SLEREN
HWEE AT ) — =7, BN HEREED RIS
Wb MERESHIE & H 7o s & AR 5T & [
ETAIERHE LT, SFER29F 1L, 1,0005H 44
DALEWD ) HLOMFEFIZOWT, = kA7) == T
&, BT T T T — 5 OSEHIEE R SEHIHE
AR TR F R % W CAEREESEZ T
L7zt 8, 1404 > 7OV I A B S (IC50<100pM)
PRS2, ZRA 7 ) — =2 7 TlE, 8 HH O
HEREICOWT, AFHAEGHELZEIEL, TNETILOR
FIZOWTAEFHEFEEZREL, 629 > 7V 2 &k L
72 B ZAXBIRIE NI E D — D2, Aspergillus fumigatus |2
OREEZFE725, TOMOERE IZIEEH W IEEL RT Y
YTV EINTEY, TNIIA fumigatus P FELS %
FVE MFY L Th oz, FHM0FEEL, 1,00085H 1L
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EYD ) BHEDLIB6T L TINVD—KAT ) — = T b
WICZRAZ ) — = 7 a gt L, 41~ 7V & #HK
L, BI4ERED 2 &b T1034 » 7V O E R iE WY
ERWEFTIENTE. ZN5H103 » T IIZD T
BEAEINE % F o 7 I B 0 2 A B2 L, AR B33
U TN EPERIE D — D& LBk L 72, HUTE,
T TR EEE & R TR 2 VR OHKE
HEDTWD .
f7iEE " 18—13
REMERDPEET 2RI BENNTFFD
S EHEE(C B (T 2 HEERER

MY 31
GESERAT A A IIZEAT A2 7' 0 & AWFZERR M)
IEK A
(FLRFEMERTER)
LA
G NN A )
B - L
(FERFEFEEFIEL Y ¥ —)

Survival strategy using secreted peptides in
infectious fungi

Maiko Umemura
(Bioproduction Research Institute, National Institute of
Advanced Industrial Science and Technology)
Daisuke Hagiwara
(Faculty of Life and Environmental Sciences, University
of Tsukuba)
Takahito Toyotome
(Department of Veterinary Medicine, Obihiro
University of Agriculture and Veterinary Medicine)
Katsuhiko Kamei, Akira Watanabe
(Medical Mycology Research Center, Chiba University)

MFEBR

Lo HHLEHN ETHOTRB L) RV — L RTF K
A BB E, DWIEDBIRRTF 2 EEGH T 25D
T, TOLEW O FEMEE L 2 2 ETRMENTF R (ust-
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RiPSH ) 13 Fungi AL < SRRICTRAE ST B
CEWIr o TEI RKERFOH EDELFEIEIZ BT 5
HE R A 720, RWSE T, TEIFE 220587 K7
A FERTICEED < BRREHEE &, BRREZEHL L TV B RKEF D
BEOFFIZ L 2HREIT-7-.

BT — & = 2 b TH T RE 72 857k @ Fungi 7t 7
J AEHRICH LT, A NI AT NI XN ERESE LR
RNTZER LA, IZITETORICELEL, —HF
Y28, A ET2 423 M S 7z LB OE KRS &
7 A ECANZ1,500FEHE DL FIC s S, F o 3 EIXEEE)
BAERT EHREIMEL F o Tz BRSO AT S
5, REF2H & O E DR & FoMIa 05t % 558
T LU REMED RIS 7z,

REFMUAY R L CHRET 2R 2 2, 27
ORI T (rpsiads & Wrps2a) % F52 A, fumigatus % b
O 2HHDORIKE L IHRE L, KR FEETFRIAEOL
b B72L 25, rps1a TIIEH SIS U CTHBE
O¥EAR N7z, —J, e M LM~ R AR
L ORI~ 7 ANDEEMEIC B THEREAREH 2R
L7zrps2alZ oW TIE, T = BEFEP R O N o
72 WD rpsla & rps2a 3 T HHERE T A S W RETE
V5.

FARRTPEROWEIEAERAT 2% 2,
A. flavus IR 5 BERRLI0RR 12 B 1T 2 KR F-# 5 7 O
xR Lh, 1EELIBRTORNERE, 200
RIBRLMER L OENEH D S DD, 210 THRAF S
nNCwi. I 1RICBWTEBHEZRR LA, 7
D) B 52 L THY, KETF DA flavus
FERIRIC BT A EEMEATRIE SNz, 5%, oREE
WIS R AL, REF O CEFERIEIZ B 2%
AL LTV FETHS.

FRFWX

1) Ye, Y., Ozaki, T, Umemura, M., Liu, C., Minami,
A., Oikawa, H. (2018). Heterologous production of
asperipin-2a: proposal for sequential oxidative
macrocyclization by a fungi-specific DUF3328 oxidase.
Org Biomol Chem. 17, 39-43.
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Kilerz
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Search for innate immune receptors for the
fungal cell wall component

Taro Kawai
(Graduate School of Science and Technology, Nara
Institute of Science and Technology)

Mitsutoshi Yoneyama
(Medical Mycology Research Center, Chiba University)

e E S

T LI F =R R 5| S T B ORMM T ¥ T
2R3 2 BRI IO W TIHNT 21T o 72, Mo *
FUZHEARO—2 L LTSN A CERKIZERD ¥ 5
~ @k E 7 — 7 Lysine motif (LysM) &M% R$ &
MR ZOEAE T — 5 N— ZEH S 6 M
(LysM1-6& 5 %) oUW L. 209 H421%, B
FAAL UHEEXFETAHIE0nbING 4012358 LT
MaATo7z. 288 (LysM2,4) 2 /RE$ 5 “HRE~
7 AN DT F T v Fe G- O Rl B - i ot
(GFrp 3k, AFERER, ~27 07 7 — V%) OERER KIAEH
IR T (IL-658) OFBUIOWTIEEER L HXEE
LEFRD LN o7z. T2, 5413 CRISPR/Cas9
VAT ARG AREICEK Y, 4 (Lyle—4)
ETNTCRIETH277 K0/ v 779 b3y AOBLIC
B L7z, 5, 2O 7 ARMEOEIM, MR 21TV,
FF UG HRO BRIEILE & LI 217 ) .

H7RE " 18—15

X ZHR0O— LBRITICK 2 EREOERME L
LR OHRE

MIVLA S - KH o - AR

(IR SALHE)
%DE\IL‘\
(THAFHEREAEL > 5 —)

Correlation between drug resistance and
secondary metabolites of fungi by metabolomics

Tomoo Hosoe, Hisashi Takeda, Daigo Wakana
(Department of Organic chemistry, Hoshi University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

e ES

Ferd, SHNEE Aspergillus fumigatus % , AL DER
B EZ R E T 5 ZEFMETIE W E X,
FoWEI 2 RA TS, 2N F T2, AMPH {14 2 OV
VA fumigatus % PDBRG %2 v, 256CH L <1E5 %
COZMTITC D 2D EMETOREE TV, O
FEWOH-NMR AT b V& v A & Ra— A f#HT %
Tolzl 27, BRI EL T 2 HEBRILE
WK Y — 7 2 & RS R & TR PERR 0 738 AT 0] BE & kT
L7z, REEEX, 7V — VARILERE L EHT 5
A. fumigatus DFEHHE T 5 A. udagawae 2 V¥ A. viridinutans
DEEEENOBET 21T o 72

A. udagawae L O A. viridinutans % 8 Wk % PDB X5 # K
U¥ Czapek-Dox yeast extract (CDY) H5#h% 2mL 3024 well
plate DFwell IZ73E L, W RA LR, 5, 8,11, 14, 18
BLU2IHMEERE L, o N2 L ¥ 2 OHPLCS
MEAT- 72,

PDA, CDY W5 & & 554 1 MM T Ho 4R OEF
AR S 7z PDB R bR #E T 8 H THE L
BRI S, EOICERHBAERT 512060
ARG =, FMEOMMABIN S, £ Ok TR E
WIHI4E B CIRIZEEIREBISEL Wz, £72, MIC2®
Bug/mL DM E R TIEEZ R E { 65X, Sl DR
FEWIH & 08 L AR S A e WETA S R S 7z
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VLEDS | oy = Bl 5 72012135210
MI14H B2 ECH D 2 LB L7, %72, MIC8ug/
mL DL O TR AR Tl Rk & Tl L BRI AR
TV RN WE EALFER S OBEN S ETE S
TTREMEDSR R E N7z, 4 f(ﬁi*ﬂﬂ@’?i*%*ﬁﬁﬂ
EDITHETR, A RO — LA EIT) 2 212X D
bk & Bz AR % 3 F T BE 7 B DR R %Eﬁ&é?%“(“
Hb.
MEEE "18—16
Aspergillus fumigatus & U7 QDEEHR % X
RELVLEMEREY —XDKRER

Prrpfd—
(L ER AL BLA: dr BB 78 RT)
%DE\IL

(THERFERESEL Y ¥ —)

Search for anti-fungal seeds against Aspergillus
Sfumigatus and related species

Kenichi Nonaka

(Kitasato Institute for Life Sciences, Kitasato University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)

AR S
WL T B Aspergillus fumigatus 3 X Zf%@ﬁ@i_i
HHNEZ VDR 5720, BROBIO A7z &3 A%

BWTHIERGHEISROONL . 2070, EEE%
Wit v ¥ — - N4 F ) v — AEHE T, S L7205
A &0 BT S N BRIR 3 BEA. fumigatus B & Y
ZORMMR 3 A xR, JLEAGRETITERT - BISE S
V— T3 1%5?‘57{:U(i3 477 =% HTH7z% bt
BRI — MLaEWoRRL HIyE L7z,

AAREL, B BB KON RSB IRF 6004 % 4 fE o
B M TRE A L 7R IR B 212,400 >~ v = I L,
N8 —= T A7 EIC TN ol FEHE CHUL R IE 1)
BHOWREIT-72.

ClRAZ ) — = v Tk
10uL/disc TAEBHEZ /RS

it - A fumigatus |2 L
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C2RA ) — = Tl - ATED Aspergillus |\ R L
10uL, 50uL/disc TSI AEFHE /R
2IRA L) — =¥ 7@k O N Hypomyces sp. FKI-9008
¥R, Penicillium sp. FKI-9132%%, R[] 7€ 4 IR FKI-8979%k
DFEF 3R S B Ol - ST 21772, 2D
fEA, FrBULEY S 1 85, BEALEW A 4 Bis 2 &k
WEELTHRBL.
FHRBALEM T A T 7Y Il THh AT Y —=
T FER L7z SMLA W TRHE L 7245 5%, 10k & oS 1k
A7) ==y T %@L, SALEMR2KA ) —=
T xl L7z, £ DWND 1 DD Trickoderma sp. FKI-6626
WRASHERE T % Hr#l cytosporone JHIRIAE Td o 7.

MREE '18—17
ITAMEZRSEE Trem2D H > o 4 BgBh#H
(ZH T B1%E|DAEBH

JEU i - Sk &
(BB AR R B B4R A

[lEF2 S
(THERFERESA L > 5 —)

Ergerh)

Studies on the role of the ITAM-coupled receptor
Trem?2 in anti-fungal defense

Hiromitsu Hara, Kenji Toyonaga
(Kagoshima University Graduate School of Medical and
Dental Sciences)

Shinobu Saijo
(Medical Mycology Research Center, Chiba University)

e E S

DAPL2& & RITTAM % 2B TH 5 Trem2D 71 » ¥
FIRRGEF BN BT 2 %F A HS 2129 5729, Trem27-
~ 7 R % A\ 72 Candida albicans (SCH314%%) &G ilER %
Filti L7z, ZOGR, BT, BRYEaANR B L0
A b VHEEIZOWTHENaY bao— )< 7 X L]
O 2R EIEFRD BN o 72, In vitro I2 BT B IRES T,
Trem2KI~ 27 07 7 — Vd Dectin-2') 4 > NH##Z O
A M A VEAITIEET 525, Dectin-1) 4 > NIl
TOIREIEHEE L 2\ 2 & H 5 Trem21d Dectin-212 4K
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A5 L 72 LR A I B O BN EEECH 2 TTREED ®
L. INEBHLNCT A 728, kENE Dectin-13EKE 7
V7B (ATCCI18804) % M7zl a 17> T2 D
HE AR T A TETHS.

Tf7eiERE ' 18—18

RABELUOFEREFRIT AL PEES O
DEENELET D2 _RNABED OB

TERATE - SR - APREAER
CRETHR A2 SERE T 2441

e - wiff K
(TERFEREA L > 5 —)

Analysis of secondary metabolites produced by
the filamentous fungi isolated from the scallops
collected at Oshamanbe and Suttu

Kiminori Shimizu, Keijyu Harada, Masahiro Kubota
(Department of Biological Science and Technology,
Tokyo University of Science)

Hiroji Chibana, Azusa Takahashi

(Medical Mycology Research Center, Chiba University)

AT S

WFEIGEAERE, AFEORS T4 (KH) BLOHLHE
EHEORY T A (R FE/IHME) 2O, B, ILM
@30@@@%%n%nmbﬁbt®%%ﬂhﬁﬁt,EE
ERAE - L7z, 43 BE L 72RO DNABCHI T # 2 HUE: L
BLAST #TIC LV WIEFE 24T 072, TORER, AFIRES
5T IA D EOIX, Geotrichum &, Galactomyces &, Candida
J& , Wickerbamomyces & , Pichia)& , Ttichoderma & W 7%, i
W2 5%, Penicillium B A5, WL D H1%, Penicillium & &
Wickerhamomyces &R, AGHEERERSY 7774 (H) O)EF’H’%H%
V&, Penicillium &, Trichodermali , Pichia EE DS, W7
Penicillium &, Cladosporium &, Trichoderma &, R/aodoz‘oru[a):' E=
CystobasidiumJ& , Pichia )& , Debaryomyces & , Candida )&
Rhodos poridium &, Trichos poron BB, NLF7p5I2, Penicillium
&, Pichial& , Candida|BW )%, ACHEEELRY 774 (HEH)
DGR D 51, Penicillium )& , Pichia & Debaryomytes)z' ,
Cutaneotrichosporon J& , Trichosporon J& ] E WA, B 5,

Penicillium g , Cutaneotrichosporon )&, Trichosporon &,
Debaryomyces EWIH*, LI A 51, Trichoderma &
I&, Cladosporium &, Trichosporon )& , Cutaneotrichosporon &
WIS N, SNOEOFER LY H
LB S S N DRI RIS Ny 2 79 v FEB L
URH - #ERIZ X 27213380 6T, IR W EETE)E
B35 epERsnse.

, Hypocrea

Debaryomyces J& 7%

H7RE " 18—19

FRER OHABRER O KEFFMH

i A
CRGUBLRF RS B2 5 58 — B IC FAL -2 7))

BIE - AfHRE
(TERFEREA L > 5 —)

Pharmacokinetics-phrarmacodynamics (PK/
PD) analysis of a newly developed antibicerial/
antimicrobial agent

Isamu Shiina
(Department of Applied Chemistry, Faculty of Science,
Tokyo University of Science)

Katsuhiko Kamei, Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)

AR S

FOR BB R S AR 8 — En AL # R A T gE = Tl
201647\ Eupenicillium shearii & V) HLHE - HEE g S 7z
=27 )T RRKY 4B~ 70I 4 F) O
GRS LT, 72, A OARFTEREMIZ LD
2= =7 ) T4 FERE OEEREERB LY T AT
LA<—=) DIA4TF)—%REELTWE. 72, 20174

CIZEHIEE RO S O 5 2 7M1 L 723K
?)‘?Zﬂ@l~ D7) T4 FEBEEOERIZH Y A,
BAEEH O NTALEW O BE % 17 7% - 72, 2016-20174F 1%
FCOWENETIE, h o IFRr )T ay ALY
DIW & MRSA % ED L HI 17 7 2B R IZx T
T— 2T )T A FARREE (8 FHEH) oIEH &
ABRICInZ, FEIERKRFM -2 =27 I 4 FE w7z
LI & MR 03 2 S sz 1 B & FE e L 72 . 20184F:
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FEDQILFEMFFETIX, KM & 1) & BB G E & YUl RS
b ilmuEmftaheEEL, Thezall, Mk
TG VEAH B AT 2 FElt L 72, £ 72, TH A 2 PKEAER % i)

mBL, ~ v ARG RO RN R 2 B L7z

HRER

1) Tonoi, T, Inohana, T., Sato, T., Yoshida, T., Shiina,
L. (2018). Total Synthesis and Antimicrobial Activities
of All Stereoisomers of (16Z, 20E)-Eushearilide and
(16E, 20E)-Eushearilide. The Journal of Organic
Chemistry. 83(15), 7886-7899.
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V) AREEFICEC AREMEEGFRED

HEFERY R
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R
(THERE - REEBEHEAMRIERE)
TRk - WAGIAE - DA

(THERFHEREFMIEL > 5 —)

Transcriptome analysis of Salmonella
Typhimurium during infection of mouse

Akiko Takaya
(Graduate School of Pharmaceutical Sciences, Chiba
University)

Yoshiyuki Goto, Hiroki Takahashi, Tomoko Yamamoto
(Medical Mycology Research Center, Chiba University)

AT S

KB ZE AR TH AT IVE T 1365 11 B8 MEH:
BT H 2 ENH LD, FIVE ST ORBERIZELED D
DR 2DV TR S LT w4 A3
L7z VE A T Lon KABMIF R G~ 7 AT &
DELERIEMEEIRE AR A, FVELRTIZLD
BHElgG a3 77 X~ MIE % FRER N I B3 5 B 2 37
TR L7z BIVERTHGWT 58 /X7 B SHE IE
laminin Bl & @WHRIEEZ H 3 5@z b 5, 2 O
A RiIgG 5 77 A< Mg D integrin BlE A b1 —<
FHE - laminin Bl & OFAFEAEH Z 558092 HE T 5 2

52

&, MREEEZFES LI LRI NZ. B
12, SHE X VEAR TR 2 gGELEZERT S5 2
IR T F U RE RS L LR R L. DL
L&D, FVELS T IIREREINE I T 5 & TR
BelE e & L S DD D D 2 & SR (RIB S Tz
FVEF T OFRIEGTIE, WIS~ 077 -2
NTHEFGETL. Co~xvrna 77— VNEEICSET S
ECSHEDEBMMET L. 22 EHhs, Y IVERT
ESHE DM b BRI E 2 T 2R TF263 5%
EEZOND. BUE, FIVESR T Lon RIS O <
AN FRLIEG T A 55 & I CRL IR SR s 2 AL 2 Y
b HHRT-OREE L FTHEBIZOVTHIE RO TEB Y,
B, FrftEge 2 WH 4 218 ERFIIOWTOHRET L T
W5,

FFRER X

1) Minne, C., Takaya, A., Yamasaki, Y., Mursell, M.,
Hojyo, S., Wu, TY., Sarkander, J., McGrath, MA.,
Cornelis, R., Hahne, S., Cheng, Q., Kawamoto, T,
Hiepe, F.,, Kaufmann, SHE., Yamamoto, T., Radbruch,
A, Tokoyoda, K. (2019). Salmonella SiiE prevents an
efficient humoral immune memory by interfering with
IgG™ plasma cell persistence in the bone marrow. Proc
Natl Acad Sci USA. 116(15), 7425-7430.

Takaya, A., Takeda, H., Tashiro, S., Kawashima, H.,
Yamamoto, T. (2019). Chaperone-mediated secretion
switching from early to middle substrates in the type III
secretion system encoded by Sal/monella pathogenicity
island 2. J Biol Chem. 8 ;294(10), 3783-3793.
Imamura, K., Takaya, A., Ishida, Y., Fukuoka, Y.,
Taya, T., Nakaki, R., Kakeda, M., Imamachi, N,
Sato, A., Yamada, T., Mizutani, R., Akizumi, G.,
Tanu, T., Tao, K., Miyao, S., Suauki, Y., Nagahama,
M., Yamamoto, T., Jensen, T., Akimitsu, N. (2018).
Diminished nuclear RNA decay upon Salmonella

3)

infection upregulates antibacterial noncoding RNAs.

EMBOJ. 37(13).
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Search for new antifungal drug seeds from
unutilized microorganism

Takaaki Kubota
(Showa Pharmaceutical University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

e E S

HEREN 72 5135 < OAWTEER IR S HEE, ff ko
EINTBY, TNo%2d LI RERLDBEEI N
TWa . AtdE, A7 7 MRS, S s A sk
RID OED A REZ (TR BN e A= 9 2 EEER 28 A
WMTHDLZEDPPLDI > TETWD ., — )7, Wl
HO—HTH L IMIMEREL, MoEMEN S IIHELNE
WIER LD~ 7 0) REAFET HI2H b 6T,
EHN Y — MEEMIRROFME L THEDIEHENT
Wpv, A PR TERI L 72 5 o W B B X O
W & R RS, TR E R O JR B 20k L CHUE
W2 RS F 72 2 TR OB FE 217572

ZOfER, Amphimedon B2 5 1 HOFHE ) 2 >
T HaA R Theonella & #EE 2> & 1 EOFHAR) 75
K%, Symbiodinium J&if#EEH25 1 HOHH ~ 70 F
%, Stylissa B2 5 1O BRI TF F% | Plakortis
BRSPS 1 OFHAR) - F F %, Amphidinium & i
EHED O AHOFHLIRY - F N %, Suberea & HERH 2> 5 2 18
OFHTHEFOL T IVHBA RE, Agelas & 7
51MOFH Y 7 vy T I)VAhu A K% Halichondria
B S 1V EOFMA T4 Fa& | T, %
mHE L7z,

B, o ofBUbaws L K ICHE S 72 BEA
LEW O, BRAEPEERAE R RN E R 3 2 PIE RGO

AEAT ST CHEff 2 D T B

eiEE " 18—22
TANIVXIVADINAF T 1 IVLERE LV
MEREMMYICEHET 2 IR B FEHDOESR

Mgl B - ISRk
(FEI S A E R 72T )

EAEILE - IR
(TERFEREANEL Y 5 —)

Screening of novel genes involved in biofilm
formation and antifungal resistance in Aspergillus

fumigatus

Takashi Umeyama, Yoshitsugu Miyazaki
(National Institute of Infectious Diseases)
Hiroki Takahashi, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

A

FEEVEEFEEOT T Aspergillus fumigatus % B IR
BWET 57 A FE N ZREFBEINMEMICH Y, THEIIE
TAZHE N, T T ARVENVADINA F T 4V AT
WT AN TN ZEGEICB G- 5 EARB ST
L BRICT AV F O — v OH AR R S S W R
IIEE G~ M) 7 ARSI TWDE ., 2D L)
BNA T T 4 VAEEET HIRETIE, WDDOHE
W T 2 B2 IR T T 2 BR DR S, #iEHED
JHD 1 DI > TWnhEEZLNL. LALEAS,
INAF 7 4 ATEEL, B XY, FUC & B PIE RS
DFMB DT A B = X LNIARP LR EL . RIfET
&, NAF T4V ATREICED L ER T2 FE L,
PLERSEMT 4 & OS2 A S M5 2 2 HIE T
% . FE304E T ld, Cas9/CRISPR 7/ A fm&EFiAiT 12 &
LERBROREE FITH720DTFTAI KRy F—%
BlSE L 7.

WEAERE ST, Cas9/CRISPR 7/ AWt Bii & A. fumigatus
TIH L, Ry —47 4 — LA A HE7- CRISPR
AP =V T RTHZEIE T, MEFEETFTOET
IZWE & FREN D BIET OIS Z A TV i27s, ik
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MIZEGEETONRIZIZEST, ZOHEHAL1IDEL
T, BEBLOREMME N EBEZ LN, £ T,
TIAIRNRY I —DOYREIT, BEEADOERFE(L
w7z KD T T A I FRY ¥ — Tldsingle-guided
RNA (sgRNA) #%Bl$ 572007 0E—4 & LTl
1) SNR527 1 € — & % i L TV 727%, sgRNA D
FEHEE 572012, (RNA % sgRNA L@l &5 S, #2
B#o7Tuty vy 7I2E ) sgRNA & AR S & 72, 47
AT OB O EFEEFE 2 H ) phsPHRAR T ~OEFEA
WL ABEOHIEIREE LT, LBNY ¥ — Dk HE
ARFERB L2, ERONRNT & —TD83%IZ
XL, BARY % —TIl393% 2 F CREEMIZMH L Tw
72, COfERD S, sgRNA D FE8l i A%, CRISPR/Cas9!l2
K BERE NI TH D I LATRBEE N2,

L% Cas9/CRISPRIZ & 2 Z5 B A %) % 11T 7
TIAI RN =%, HLLBIEFTIATTY
ZVEH L, CRISPRA V) —= v FERMHILTAH 2 LI
X0, MEEHEIISE T 5 v 7P EEREO B % H
fad.

RRE

1) Umeyama, T., Hayashi, Y., Shimosaka, H., Inukai, T,
Yamagoe, S., Takatsuka, S., Hoshino, Y., Nagi, M.,
Nakamura, S., Kamei, K., Ogawa, K., Miyazaki, Y.
(2018). CRISPR/Cas9 genome editing to demonstrate
the contribution of Cyp51A Glyl38Ser to azole

resistance in Aspergillus fumigatus. Antimicrob Agents
Chemother. 62(9), ¢00894-18.
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Species identification and antifungal
susceptibility of Aspergillus species from the
lower respiratory tract

54 THRY: HREESFNE

T

Keita Takeda, Junko Suzuki
(National Hospital Organization Tokyo National
Hospital)

Akira Watanabe, Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)

e ES

[B ) FREMAAEIC X 2 BB 42 T Aspergillus section
Nigri & TEREF AR 58 S 72 REBI O MR 19, BRIRAY
T EBETT 5.

kb5 & J5:] 201248 2 A -20174F 1 HIZHEURBEC T 4L
TERRAR D> S Aspergillus section Nigri S S 7z44kufk (43
FEBI) 12D\ Tlnternal transcribed spacer 735, Domeinl/
Domein2 #818;, p-tubulin {51 % AT L CHEAEZ [EE L,
Clinical and Laboratory Standards Institute M38 3 edition
[ZHE T 7V — VR PUE IR S O SEFNE B 1T\,
BRIRY S e at L7z,

[ 5] WAEIE SE Tl 4. welwitschiae H¥50% % (58, IRWT
A. tubingensis7°38.6%, A. niger °9.1%, A. uvarum%2.3%
Td - 7z. MIC 7 epidemiologic cutoff values % # 2. T\ 7z
DIFA. tubingensis 70.6%, A. welwitschiae 5% T, 3 b
T = WA OB LFRO T dp o 7 A4A3REFI O FE T
1% colonization 5241, & P:Ali 7 A~V F )L A i (CPA)
1780, T LV F —ERAE SN 7 A SOV FOV ASEDS 2 Bl
T& - 7z. Colonization \¥ A. welwitschiae H372.7% , CPA 1%
A. tubingensis 7°58.8% & HEIZ % S S 7z,

[#a] WALz X D Aspergillus section Nigri@fﬁ%ﬂ/a\iﬁ
R T LHURENTZ. CPATT V= VAIMEREICS
PMRIEZETH B A tubingensis DEEDREH N L ITE
FOERIFEBDPLETH L L2 RIBL TR 5.
HRFEE "18—24

YT AMEMRBRETIVICHETEIIANLZ
Ay FEMOCERED 12U DICLDRIERD
il

W=
(THERFER B e BeAe & R )
=G
(THERFER BRI 7E e S SR HBIREE )
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Regulation of inflammatory response with
sivelestat and thrombomodulin in murine
bacterial pneumonia model

Eizo Watanabe

(General Medical Science, Chiba University)
Rui Kawaguchi

(Emergency and Critical Care Medicine, Chiba University)
Naruhiko Ishiwada

(Medical Mycology Research Center, Chiba University)

e E S

<~ AMRERAEM T T VICBITA) T EF U b
fa Y REY 2 Y (TM) OBUMAERENDOR)R & 1]
SMCTBHIT, v 7 ARERE 2 S ENICEAL
g€ 7V A LIRET 247 - 72 i e 7 v~ 7 A2
A U ((MEA19A) 2% 10°CFU) #45- 3 B %12
TM (10mg/kg BW) % JERER 5 L, W% 5-241k [H]
BRICBIE S /27T 22B W T, [ IM#ES O F 12D
&, BTSRRIV TS Y B I 2T O glycocalyx
layer DIZREFHYEFA %2 1T o 72 BRI 6 LT, AHik
T v EABERIC & B RETLREE %, B EE % i
L, Wik - B el MALE 2 88 TR L 7Y &, Ik
Wy 7 =V CTEFRELTBSE L. TOMKR, TM#x
GAZ & o T, BRI G2 o i s N Bz iR Rz B L
% glycocalyx layer 14, G- DMK L Y LA S5 1MHE
Mz o7z, ML TOMRDPS, FAliETVICE
VT, glycocalyx layer Z HE L 3 2 HESH DO O & DT H 5
Syndecan-1D MHEEIL, FTM#Z 512 & o THEIZIKT
LTWwaZEbHBILTHE Y, SREIEREAMIZTOHER
DEMITBES Nz, E 512, (TM#ES 12 X » Tl
TNE, IL- 1032 W R T EAE T 0, filiiE A
B LU MERANEE D Flow Cytometry f##T Tl , rTM#%
B2 & o TTINFEEHFIRT, IL-10%E3 313 F [
ERL TV, L72A o T, FETZET VIS 4 TM
DHRFEVER 1, glycocalyx layer i E DRI b F 5 L
TWAIREEARIE S 7z,

H7RE " 18—25

FEXREPRETIA U FIMEEHTM1T
ZV—RAVHREREY — A0
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Development of antifungal seeds from chemical
compound library owned by Chiba University

Takayoshi Arai
(Graduate School of Science, Chiba University)

Hiroji Chibana, Michiyo Sato, Azusa Takahashi
(Medical Mycology Research Center, Chiba University)

e ES

AFFRFREL, BRSO BWMAVE U727 OTHHRBR
FIHEHIR LIS T 5.

TERFEDVPRA T 56 B G W620% >~ 7V o 9
5, 12% ¥ FWIZ DT, Candida albicans, C. glabrara,
Cryptococuss neoformans, Aspergillus fumigatus WX A PLER
i (IC50<50puM) ASRBH Sz, T o v TIVd )
L5427V TiE, HepG2 (b MFHEMIL) (12xtd 2%
% (IC50>400puM) 2SHERR ST, 45 2 7 Tidggwn
#M (IC50=100-400pM), 3 > 7 Tl FH kA
57z (IC50<80pM). M5 F RAaRE LI & o THE
HaFa@iLi-e2s, 2MLEaWIconTIiE, £ 4
RNAKRY 2T —EIE )RS = L8 280 RRET DR
RPBENT. ZNLSO 3ILEWIT OV TIL, BEr5
TERET LFERPEON LD o2 REEE LT, a—
FEIZFPEFLHTIE 20D, H250iEy /37 B
NDFFTHDIENEZONL. &k, BEIFEROE
ZFRRICR L CEBIFEBIR 2 FRL L | T L 2 #ERE T 2
CEIENENERAET S . RNAK Y 2 7 —ETIZDoWn
T, © MEEF & OMEEDE 720, HUE R S5
ELTHELTWRWDYS, UK =A% X7 3D
K<, MBERHEY — XEME L TET 22 S 5 .
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INBERRAFERE(CH T B A REMEFERISE
IgGHifE - ATV iEM, 1 7V YHE
b B EMMAMERERLICEBE Y 5153
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(FHER &b Bk SEF)
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(T-IERFREEBEE AW 7E be /N RN g
ARHEEE - L1
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The analysis of serotype specific IgG antibody,
opsophagocytic activity of Streptococcus pneumoniae
and anti polyribosyl ribitol phosphate antibody
of Haemophilus influenzae among children with
asplenia

Tadashi Hoshino
(Division of Infectious Diseases, Chiba Children’s
Hospital)
Kenichi Takeshika
(Department of Pediatrics, Chiba University Graduate
School of Medicine)
Naruhiko Ishiwada, Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)

A

20164F 2 A 7 520174F 4 H OB FZER 2 & 4wkt
Al be v oo /N VR BERE B 184412 DT, il JeBRE I
TR IgG btk & ELISA i ClllsE L 72 13fifilifi 4¢3k
fEEMT 2 F> (PCVI3) I2& T2 6 1MiER! (1, 3,5, 6A,
7F, 19A) ™, 4 M5 R Cxt G O R P B A 23w
INEOMPEHE L VERIURMETH L 2 &b h o7z,
23l S BRI LB R ~ F > % 1 [mlgEAE L, PCV13
WRBEETH LIWIZRET 2 &, 61HEEEIDH © 5 I
MTHBZIRMETSH ), PPSV H a4 TIX B0 2 bt
RHEEEDS CE R WIREME S RIE S L. A 7V v
Wb RUEEPUAICE L Tid, E /NSl CEELR
BETIEFED e h o 72, MSEREICE L Cid, BIFE, 1%
RUSER ;T 7 = Y EHEOMNEZ ATV D, N Y A

56 THRY: HREESFNE

WRIZBUT BRI - 4 >~ 7 )V o bRl o0 e 4%
RS AL LT, INSDBICBITLY 7 F UMD
VEWEEZFRT LT,

HRE-E " 18—27

ERERBRDH B/ NMNEBEEFICH T HFREMMR
R ERIRZYE T B & D 514

HA S
(BB EHIIE Y >~ & — EGSERH
AFHEEE - i+

(THERFHEREFMIEL Y 5 —)

Evaluation of Preventable Measures Against
Invasive Pneumococcal Disease in Children with
Underlying Disease

Isao Miyairi
(Division of Infectious Diseases, National Center for
Child Health and Development)
Naruhiko Ishiwada, Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)

AR S

i KRB AT Y 7 5 > (PCV) ol L IR,
PCVI133E & A ML B O it 98 3R 12 & 5 B G%IE O B8
(serotype replacement) 2SHIRE & %2 o TV 5 . RIEFILR
R PRl 9% BRI G BAE 4 8] O 43 BERR 1 D W TTRAT 2 1 2
72, 3ONIIEREREAE Y, EBNIEERE 7 7 7 »
MDD 72000, T2 F IFEHMHBER O 5k E
WX BEBHERFIE L, BUTOTFHAELETIEIA TS5 TH
LED RS Nz,

BB O v 1AL, BN TSRS O 2w IiiE A
10A sequence type (ST) 11189D =) i1t 5Bk &
(PRSP) |2 X 2 BB TH o7z, ARMHE LR LT
PCV13iZ 4 HEfEFEATH -7z, 1% 52 HEFIZRS Y
ANV ANZIEG L, EIRDUGED 2 W72 O [EHRFEE & 85K
%% L7202, MEsds CilmmEkid, CRP&1H,
OGO Tl B 15 & BN T % 52, IR - 4l
WD S, =) ¥ GOMIC =4pg/mL @ PRSP #*
BEEENT. kT A XTI A, Ny T TR
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Bt L7228, BB 2 ORICIER T IRE, MEE OB
OWUMEREZ R L, HRRIOFEENL F— V52 E T 5%
LRI L7 BRICAT o 2 WA CUE, =Y
) v iEa#EP (PBPIA, 2X, 2B) IZZAEZ B TWwiz,
I0ABIZPCVISICEHE E N2 WIMER TH ), KFETH
PCVI13#E A 1%, serotype replacement (& & V) 43 Bl £ 23 B4
LT 525, MLST f##T Tl STI1189 & ENTid 2 %
TGO R W TH o7z, I0ARITHEE =2 G
2R 9 2 MIC KR WRD S < B RIRIW DO B-T 7 5 4
RIEMPEICEEZZPBPICBIL T, 1 ~2000LR
THELLDONETHDLEENTWED, SHIE3O2DT
NCIEREFRO L gPRSPTH o 722 & 25, IHHIZHE
ELEBERO—DTHo IR 5 . SHOBIEH)
MICHEEPLETH L EEZ LN REMICEL T
&, FRER, WXERERETTH S .

Ti#iRE 18—28

REER DS 3B S h B REEKRORENH
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CRTH/INERHEE B )
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(KAEDFELKARZ ) = )
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Pathogenesis of Streptococcus pneumoniae isolated
from children in nursery school

Noriyuki Wada
(Wada Shounikaiin)

Satoko Kurosawa
(Kurosawa Kodomo & Naika Clinic)

Naruhiko Ishiwada, Noriko Takeuchi, Misako Ohkusu
(Medical Mycology Research Center, Chiba University)

MR

2018451, BN BTIE 4 Bl A L7 0 ~ 1 ARE
(X L C IO BRI S 171, 57 S A SR
B FELLI AT & A W72 % 7 - 72 W43k

BIET0RR B S v, 23 & CTI3Mlfi 2Bk 7 7 F
(PCV13) & HEHRTH 72, KERBITHD &, 15A7°
15k, 23B 4% 9 #k, 34 £ 23A %3 % 7 #k, 15C %% 6 #k, 35B 7%
5#k, 15B £ 210%% 4 8k, 10A 7% 2 ¥k, 11A L 22F 3% 1 Bk
Th o Tz, BB 8 MRS L7z, FRIERZMICD
Wi, PCG MIC <0.06ug/ml ® PSSP#k157.1% (40/70),
MIC 0.12~1pg/ml @ PISP#1£35.7% (25/70), MIC 2ug/
ml <® PRSP#137.1% (5/70) T& - 7. PRSP #RIFF i
BI5A CEFRIERR T - 72, T 72, ST Tk L 72 4%
DS cpsAMInT CRIEZHER) %A S 3 5k
EFE SN RIZD VT, MLST 8T, — &0 M3 H Ik
DHOL SN ERMEH TH % pspK BIZT OH I, N
A% 7 4 v LEARE, FEAIN MBS T RE RIS OWT
BEt L7282, BRI S 508 S 7zl S Bk 56
BkRIE, SRS D B b OO, & CppKilET %4 LT
BY, F—ORERTHUSTRAGHE SN2 &5,
BB OACHRIED TR S L7z, F 70, BERBRRIE
BEEFEE L, NA F 7 4 v 2 FEAEREDSE <, SEHITH 1
BT R RE T HHMBE N & DS S RITIR IR D
JFHRWE L CORZEESE T ENRESINS.

FFRERX

1) Takeuchi, N., Ohkusu, M., Wada, N., Kurosawa, S.,
Miyabe, A., Yamaguchi, M., Moon, H., Nahm, MH.,,
Ishiwada, N. (2019). Molecular typing, antibiotic
susceptibility, and biofilm production in nonencapsulated

Streptococcus pneumoniae isolated from children in Japan.

J Infect Chemother. 25(10), 750-757.

REE "18—29
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Investigation of distribution on the related
species of Aspergillus fumigatus in Japan
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Dai Hirose
(School of Pharmacy, Nihon University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)

AR S
FAEFEIFER = EROEREEENIZ BT % Aspergillus
Sfumigatus BERE DT LRI & O AR IS 2212 L
7o ZERBIXR O N HFEO I E % 5 E BB Y
AOND T ENG, 20184FE 6 HIZARB DR % BRER
EECIMAICBNTHER RN, £ Tldom
Do TI5d L 131680 (GEH16730E) BRACL ,
FEERBI\FE BT o 7o LIESE D S D Aspergillus I8 H O
EEREFRIE, W M BT O VR R W ANA bR

FEE - 35C, KM 7-10H M) 12X 0 fro 7z &
DEERMRIC OV TS B L O VEY 2 Y #ElET
DR IRFELRAINCFED X TEFEE 21T\, KM s 81T
LEWHOMBBHELZRIL L7z, Z2NHO/R, 471
(4. pseudoviridinutans, A. parafelis, A. felis, A. udagawae) D
SAHTER S NIz, ATED D B A pseudoviridinutans LA+
OFE O BB T BB Z IR ISR o 72 4
pseua’wiridinutam@ﬁfﬁﬁﬁﬂi, EBREMOFMKRLD LE
B OB REIBWTE L@ o7z 2054
FEIIHEMR THRBIERDE N A, fumigatus & TR TH 5 .
WEAEEEFR A L 7o WS Tl AL felis O MBI ASTRIEIC B
WTELLKENP 2722 D5, A pseudoviridinutans R A.
felis % & T A. viridinutans complex D HIREREZ BT % 75
A DOHMI BRI ORISR T 5 EHEN S 7z,
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[ T-3ERFEGGEZE R v b T — 7 | IZEGIE 72D
2y M= HEEEHIEL, Uty —APLE ko T
SPRRAFEEN SRR SN2 TH Y, FRIEETHET
BHZMZ LI E &R o7, RPN, B EGERT T
OB IF ek oA 1 c Ik A2 BV L, FRAENFZEZ
Lok L-EWNAOFER LWIFRE 231 L $ T oiiE %
WERCHEMT 2 &) [EBE7+r—741 & LTHEL
7o F, Wil AL LT, B HICET S %
Fuhb T ARAY -ty g v aRfEL.

FIHIZR A =57 O3EAY, Z H HIXAFr#E12H
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EARIE (FH#ERFFE)

e ARG
(TERFEREEANEL Y 5 —)

[ ENCI A3 VNN
“Crosstalk between microbiota and host immune system
affects the outcomes of hematopoietic stem cell
transplantation”

. Alistair J. P. Brown (University of Aberdeen, UK)
“Adaptation to specific host signals triggers immune

evasion in Candida albicans, a major fungal pathogen of

humans”
R mEAETLE
(FERFERESEL S 5 —)

3. Matthew C. Fisher (Imperial College, UK)
“Emergence of antifungal resistance — challenges to
human health”

4. Ruoyu Li (Peking University, China)

“CARD?9 deficiency and dematiaceous fungal infections”

Ur o]

JEE L Ta A

(TERFEREFIEL Y 5 —)

5. Maria Luiza Moretti (University of Campinas, Brazil)
“Neglected endemic mycoses in Brazil”

6. Mihai G. Netea (Radboud University Medical Center,

the Netherlands)
“Functional genomics identification of novel pathways of

human antifungal immune responses”

B i

(THERFEFE LI Y 5 —)
7. FBEKHM (FUERF)

“Discovery of a novel regulator of azole drug response in
y gu g resp
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Aspergillus fumigatus” 11. &F20 GRLSERS)

8. B — (EFSEARARALK IR “Biofilm formation by Aspergillus fumigatus’
“Roles of Dectin-1 in allergic airway inflammation” 12. E¥EE (ENLEAGEDTFERT)

9. EIFEFR (BIFKFKFRE) “A dendritic cell-based systemic vaccine induces long-
“Translational research on invasive candidiasis” lived lung-resident memory Th17 cells and ameliorates

pulmonary cryptococcosis”

B

(THERFEFESIEL Y 5 —) (GIENQEZr)
10. HARAHE RUHEAIRS) EIGFERE (L EGET7EnT)

“Involvement of PMT2 gene of the human pathogen

Cryptococcus neoformans in fungal taxonomy”
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Elaine Y. Hsiao (UCLA, USA)
[ Host microbiome interactions through the gut serotonergic
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KEptdia] (EYLEIFZERT)
[ Gut microbiota and host diseases, especially autoimmune

diseases |

Noah Palm (Yale University, USA)
[Tlluminating the ‘dark matter’ of the gut microbiota

metabolome ]

Andreas Diefenbach (Charite-Berlin University of Medicine,
Germany)

[ Microbiota induced tonic type I interferons instruct a
transcriptional, epigenetic and metabolic program that

defines the basal state of conventional dendritic cells |

Jakob von Moltke (University of Washington, USA)
[ Intestinal tuft cells : Sentinels and effectors of the type 2

immune responsej

fle e RAd e (BEIESEEARSE)
[ The study of epithelial crosstalk at the host microbes

interface using organoidJ
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[ Multi layered symbiotic system in the termite gutJ

AREEL (7 27 v s e g2 i)
[ Key genetic factors for human milk oligosaccharides

utilization affect infant gut microbiota developmentJ
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FHEA RERE)
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[ Bacterial lipids promote deleterious inflammation through

e

C-type lectin receptors
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