ISSN 1347-6920

ANNUAL REPORT OF MEDICAL MYCOLOGY
RESEARCH CENTER, CHIBA UNIVERSITY 2018

FTRXE REEFMREYY— S

22

T304



H /e
Content

EL®IC
Preface for Annual Report for 2018
RSO RIS BB 70
Project for Immune Response in Infections Diseases oo 3
G IE S VAR YA A Ta T 2 b
Project for Cytokine Research - oo 5
BORRIESE RIS MY - SBERE 7T Y 2 )
Project for Host-Microbial Interactions in Symbiosis and Pathogenesis - 7
IRIERERE T HIbHEESE H VY ST 5= T ) —AT7aY s b
Candida glabrata Phenome Project - -r--sr-ererseeserremmreermmsnsee oo senacar sz nnscsonsoners 9
BRI G B BRERGYE 7Y = 7 b
Project of Clinical INVeStigation - - -----ssssrrreessssrrimems i 11
R B 5B ASHESOE RO ISy h T — 2 T a Y s b
Project for Host Response Network of Bacterial Infection e 16
IRGGERIEH T AR HAESRS RIHERE 7y = 7 &
Project for Infection Control and Prevention - 19
RNA g7t g Esds RNAGI#E ey =7 &
Project for RINA RegUIAtion -+ 24
BRI BAGIERIE B A 70 Y = s |
PijCCt for Systems Biology of MICTOOTganisms -~ 27
AW ERSE ROER N 4) v — AEMH=E
Management of Unit of Microbiological Resources ----------wssremesmmmmmemomeme e 29
SCHEES Y a F NS A )y —ATnY s b R
Ministry of Education, Culture, Sports, Science and Technology National
BioResource Project “Pathogenic Eukaryotic Microorganisms" ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 33
FMRF R 5 2y R A Se L R e s R M SE [ 7 7 ) A CHEL TV A EK
fiE - WO RE O JE R OILEE LIIEREF Y, EFER, 0 FAWF Tl 7
oy x 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 34

S - AR T A OV F ZFERIEANANT 72 PG - W - ImERE e Y 2 7 b
The project for prophylaxis, diagnosis, and treatment for aspergillosis and the other
mycoses in aged and neonate pPatients - 35



AMED/JICA # ERFBLERE 6 6 E SR8t 71 77 F 20 (SATREPS)
[ 77 V& HAROHERM % & & B IRASEZ I B3 2058 &
DAV TN - 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” 37

JEGEMFFEREST A = 77 1 7 (J-PRIDE)

Japanese Initiative for Progress of Research on Infectious Disease for Global Epidemic
(J-PRIDE) 39

TRERFEZB— V70 0 MFgEER - ) =T 1 Y TRFER T E ST A
[RMER OB D CRIAR [ e gL

Leading Research Promotion Program, Institute for Global Prominent Research

Advanced Research of Infection and Immunity Based on Integrative
Understanding of Host-Microbe Interactions 40

P29 B LRI - L FEPFFEERE

2017 Fiscal Year Cooperative Research Program Report -+ 41
JEGRE 7 T — NV ok y T — 2 7 % — T £2017

The 6th Global Network Forum on Infection and Immunity - 60
20184FFtE &

2018 Scientific Meetings & Seminars - 61



x L ® &

FAENLI T TIEES I SICZEA L, SEEES ARG EER IR L 72 B RI&GE R
I e B 6 & L ¢, B EGUERMIMO—@2llo TwE 4, FRFeE
D7 =N )ABIZHE ) A B R EASES, BEREX LD L T2 S F &F 2 EAHEDOE R
WOHOEHELTWET, 2TOX) 2ER2L, KPEME—OEREOMIZEMIT RO SN S
BZENILDRNC O L CEEEZ D T4, Lo TRE Y ¥ —Tld, RWEERE O % 3
#iLZ, RYYE, R, BISE ) BIAEGEIYEL SO LRI - EPFZERS E LT,
EINORFIE S & L0, Wisehkrs, R, 3% L QHE 2R 2 B L Tw»
ESr

Kt vy —TlE, FERZMIERBE & @ L CHRRES 2 2T -> CnE 3, A
EWOERERMISREZ T 5 & & 12, AERFE b L CONBIRYGYE O BRIRITZE &
fToTwEd, F/2KkE, FA >, FEE, RV NHv, hE, 75 D IVE0 B H G E
e L QI R FEIE T ER L CWE T, TO—&E LT, WREIIESTTIE, 77
VW E—F ARFERERFEIEEE LT, FR28E E O H A K T I 5 5 R
(AMED) |Z8F 2% HhER B R IS E SR 5 1 7 7' 1 775 2 (SATREPS) 1ZHRIR
S, B BT 2 FEANMEERIC £ 2 RYGEOERBMHEH L Hig LT, HEFEE O
b E ORI LR L HEAE L THEF,

WAE RS, RV NXVOBBEL AT H2WEERNNA )V —A2H L, WEE
WO, RAE, 535, & X v 7 ARITEEL 8 U C, SLFEFH - JLFEFRRAEIEE B L O
EEIE e X2 TV ET, FRB0EREICIE, IHTF V474 Y b—THEBREZ /N, + )
V—AEHREL LT Za—T VL, ER#EESXBIUONA T ) V= ZADE 5 7% 5 FEERTH
b HIEL T T3,

Kt vy —TlE, BRYYE, 0%, WEER, HiEaR 7S oSN b & Fuas
HUDISIE TSI AT I, RIEE D EBIICER SN2 L OMREREE S 2 N TEE
L7z THEREIYEZ 7 —<I2, 87 MEIYENZE 70— NV y VT =7 7+ —F A
2018% BAME L, ZORBEENOERFII 2 =74 —13b & X0, B/ EEIFZERLE & o
#Eb—ELmfbai, £ OEBEILFEMZES S B2 £ L7z,

REFE S, TEKRS, Kb r ¥y —ofeiaga A N — ) FHEHIR, #E80%, REH
%, 79 F7z0—300, BINNOEL < OLFENIZEHE 12 & 5 HIEE, #3318 LT
DL D EEHELE 3,

P 31 4FE 4 H



Preface for Annual Report for 2018

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 recognized as a key issue within the aging population. The Medical
Mycology Research Center (MMRC) at Chiba University has become increasingly important
because it serves two functions: as a research organization and as a promoter of educational activities
aimed at raising public awareness.

MMRC has been certified as a Joint Usage/Research Center by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT) since 2011. Since then, MMRC has been
actively engaged in medical mycology research and related fields, such as infection immunology,
infection biology, information biology, 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, which is the only outpatient clinic for such diseases in Japan.

We are also enthusiastic about promoting international collaborations with several outstanding
fungal research groups in the US, UK, China, Portugal, and Brazil. 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 led a
collaboration with the fungal research team in Campinaus University in Brazil aimed at
investigating the impact of drug resistance on fungal infectious diseases in Brazil.

Finally, we wish to highlight that in 2018, MMRC received high commendation by MEXT for
our research, as well as our collaborative research activities. Accordingly, 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, which will ultimately advance the field of medical

mycology.

April, 2019

Chihiro Sasakawa

Director of MMRC



KINP T (BPEE) 7avz s b

Project for Immune Response in Infections Diseases
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5.

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.

# %7 oRib b Professor Mitsutoshi Yoneyama

B B RE AT Assistant Professor KOji Onomoto

¥OoE B & N Assistant Professor Kazuhide Onoguchi

o W OB HE OEE Research Technician Michihiko Jogi

o itk B @ERAWY X Research Promotion Technician Miyuki Takizawa

1. LGP2 virus sensor regulates gene expression network enhancer of RNA silencing, and functions to recruit

mediated by TRBP-bound microRNAs.

Takahashi T', Nakano Y!, Onomoto K? Murakami F3,
Komori C!, Suzuki Y?, Yoneyama M?, Ui-Tei K%2.

! Department of Biological Sciences, Graduate School of
Science, The University of Tokyo

? Division of Molecular Immunology, Medical Mycology
Research Center, Chiba University

$Department of Computational Biology and Medical
Sciences, Graduate School of Frontier Sciences, The

University of Tokyo

We show that virus sensor protein, laboratory of genetics
and physiology 2 (LGP2), regulates gene expression network
of endogenous genes mediated by TAR-RNA binding protein
(TRBP)-bound microRNAs (miRNAs). TRBP is an

precursor-miRNAs (pre-miRNAs) to Dicer that processes
pre-miRNA into mature miRNA. Viral infection activates
the antiviral innate immune response in mammalian cells.
RLRs, including RIG-I, melanoma-differentiation-associated
gene 5 (MDA5), and LGP2, function as cytoplasmic virus
sensor proteins during viral infection. RIG-I and MDAS can
distinguish between different types of RNA viruses to produce
antiviral cytokines, including type I interferon. However, the
role of LGP2 is controversial. We found that LGP2 bound to
the double-stranded RNA binding sites of TRBP, resulting in
inhibition of pre-miRNA binding and recruitment by TRBP.
Furthermore, although it is unclear whether TRBP binds to
specific pre-miRNA, we found that TRBP bound to
particular pre-miRNAs with common structural
characteristics. Thus, LGP2 represses specific miRNA
activities by interacting with TRBP, resulting in selective

regulation of target genes. Our findings show that a novel

55227 2018



function of LGP2 is to modulate RNA silencing, indicating
the crosstalk between RNA silencing and RLR signaling in

mammalian cells.

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, Miyamoto E, Kuroki Y, Tsutsuba C,
Watanabe Y, Onoguchi K, and Yoneyama M.

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

approaches.

3. Recognition of viral ribonucleoprotein complex (RNP)

by RLRs.
Jogi M, and Yoneyama M.

It is unclear how RIG-I detects viral ribonucleoprotein
complex (RNP), which consists of viral genomic RNA and
viral proteins, in the virus-infected cells. As a model RNP,
we prepared artificial influenza A virus (IAV) RNP generated
in HEK293T cells, and examined whether the viral RNP can

be recognized by RIG-I in vitro. We are now trying to
identify a regulatory molecule(s) that can be involved in

RNP-recognition by RIG-I.

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

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

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

inducible signaling cascades.

These works were supported by JSPS KAKENHI, Grant-
in-Aid for Scientific Research (B) (18H02660) and for
Young Scientists (B) (17K15699).

Publications

1) Takahashi T, Nakano Y, Onomoto K, Murakami F,
Komori C, Suzuki Y, Yoneyama M, Ui-Tei K: LGP2
virus sensor regulates gene expression network mediated
by TRBP-bound microRNAs. Nucleic Acids Res, 46:
9134-9147, 2018.

2) Takahashi T, Nakano Y, Onomoto K, Yoneyama M,
Ui-Tei K: Virus sensor RIG-I represses RNA
interference by interacting with TRBP through LGP2 in
mammalian cells. Genes, 9: E511, 2018.
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Project for Cytokine Research

WIZEWE%E (Summary)
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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.

id ¥ % THIE 2 Associate Professor Shinobu Saijo
¥OE O & RIS Research Assistant Professor Rikio Yabe

E S T Vo = R S HF Research Promotion Technician Ryoko Mine
Bl ok B gAK FHH Research Promotion Technician Tomoaki Suzuki

1.

Dectin-1 and Dectin-2 in innate immunity against

fungal infection.
Shinobu Saijo and Rikio Yabe

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 Fec
receptor y chain. Upon ligand binding, spleen tyrosine kinase

is recruited to the ITAM and activates the caspase recruitment

domain family member 9 (CARD9) -nuclear factor-« B axis,
resulting in the activation of various genes including those
encoding pro-inflammatory cytokines. Both B-glucans and
a-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. In this review, we briefly revisit the
structures, ligands, signal transduction and functional roles of
Dectin-1 and Dectin-2 in host defense against fungal

infection.

2. Suppression of IL-17F, but not of IL-17A, provides
protection against colitis by inducing Treg cells through

modification of the intestinal microbiota

Ce Tang"?, Shigeru Kakuta?3, Kenji Shimizu'?4, Motohiko

55227 2018



Kadoki®#? Tomonori Kamiyal2¢, Tomoyuki Shimazu®7,

Sachiko Kubo®?, Shinobu Saijo®*, Harumichi Ishigame??,

Susumu Nakae? and Yoichiro Iwakura!

I Center for Animal Disease Models, Research Institute for
Biomedical Sciences, Tokyo University of Science, Noda-
shi, Chiba, Japan.

2 Center for Experimental Medicine and Systems Biology,
Institute of Medical Science, the University of Tokyo,
Minato-ku, Tokyo, Japan.

3 Department of Biomedical Science, Graduate School of
Agricultural and Life Sciences, the University of Tokyo,
Bunkyo-ku, Tokyo, Japan.

* Division of Immune Regulation, Institute for Genome
Research, Tokushima University, Tokushima-shi,
Tokushima, Japan.

> Center for Computational and Integrative Biology,
Massachusetts General Hospital, Boston, MA, USA.

8 Department of Pathophysiology, Graduate School of
Medicine, Osaka City University, Osaka-shi, Osaka, Japan.

7 Department of Food, Agriculture and Environment, Miyagi
University, Sendai-shi, Miyagi, Japan.

8 Medical Mycobiology Research Center, Chiba University,
Chiba-shi, Chiba, Japan.

YRIKEN Center for Integrative Medical Sciences,

Yokohama, Kanagawa, Japan.

The cytokines IL-17A and IL-17F have 50% amino-acid
identity and bind the same receptor; however, their functional
differences have remained obscure. Here we found that I/17f"
mice resisted chemically induced colitis, but I/774” mice did
not, and that I/77f" CD45RBMCD4* T cells induced milder

colitis in lymphocyte-deficient Rag2” mice, accompanied by

an increase in intestinal regulatory T cells (ng cells).
Clostridium cluster XIVa in colonic microbiota capable of
inducing T\, cells was increased in both I/ 7f" mice and mice
given transfer I/17f"'T cells, due to decreased expression of a
group of antimicrobial proteins. There was substantial
production of IL-17F, but not of IL-17A, not only by naive
T cells but also by various colon-resident cells under
physiological conditions. Furthermore, antibody to IL-17F
suppressed the development of colitis, but antibody to IL-
17A did not. These observations suggest that IL-17F is an

effective target for the treatment of colitis.

Publications

1) Tang C, Kakuta S, Shimizu K, Kadoki M, Kamiya T,
Shimazu T, Kubo S, Saijo S, Ishigame H, Nakae S,
Iwakura Y. Suppression of IL-17F, but not of IL-17A,
provides protection against colitis by inducing T (reg)
cells through modification of the intestinal microbiota.
Nat Immunol. 19: 755-765. 2018

2) Hashiguchi Y, Yabe R, Chung SH, Murayama MA,
Yoshida K, Matsuo K, Kubo S, Saijo S, Nakamura Y,
Matsue H, Iwakura Y. IL-360 from Skin-Resident
Cells Plays an Important Role in the Pathogenesis of
Imiquimod-Induced Psoriasiform Dermatitis by Forming
a Local Autoamplification Loop. ] Immunol. 201: 167-
182. 2018

3) Kamiya T, Tang C, Kadoki M, Oshima K, Hattori M,
Saijo S, Adachi Y, Ohno N, Iwakura Y. B-Glucans in
food modify colonic microflora by inducing antimicrobial
protein, calprotectin, in a Dectin-1-induced-IL-17F-
dependent manner. Mucosal Immunol. 11: 763-773.
2018
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Project for Host-Microbial Interactions in Symbiosis and Pathogenesis

WFZ7EE% (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 ¥ % 1REE e Associate Professor Yoshiyukj Goto

R % kK £ B i Graduate student Bei Bei Bi

X 5 K & BE 3 Graduate student Kenzo Matsuo

K % Bk & H T, Graduate student Akira Haku

X 5 K A& Fh TH Graduate student Chiaki Terayama

ol #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 Gotob2?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

Lry -t #5229 2018 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 al, 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!, Kenzo Matsuo!, Chiaki

Terayama!, Yoshiyuki Goto"?

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

? 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
cerevisiae 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. a/bicans 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.

Ly y -t #5229 2018
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Candida glabrata Phenome Project

WIZEWE%E (Summary)
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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.
# # - 1V OO Associate Professor Hiroji Chibana
S (R = B pe Research Technician Azusa Takahashi
BB R B fEREEEL JSPS Research Fellow Michiyo Sato
77y F7=u— g IR Grand Fellow Masashi Yamaguchi
E S (T V- = R 2/ N B Research Promotion Technician Kaname Sasamoto
ol w5 B BPATHEELA Research Promotion Technician ~ Yuriko Nomura
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1. A Method for Obtaining Serial Ultrathin Sections of

Microorganisms in Transmission Electron Microscopy
Yamaguchi M, Chibana H

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

Observing cells and cell components in three dimensions at
high magnification in transmission electron microscopy
requires preparing serial ultrathin sections of the specimen.
Although preparing serial ultrathin sections is considered to
be very difficult, it is rather easy if the proper method is used.
In this paper, we show a step-by-step procedure for safely
obtaining serial ultrathin sections of microorganisms. The key
points of this method are: 1) to use the large part of the
specimen and adjust the specimen surface and knife edge so
that they are parallel to each other; 2) to cut serial sections in

groups and avoid difficulty in separating sections using a pair

Research Promotion Technician
Research Promotion Technician

Research Promotion Technician

Mari Ohiwa
Keiko Nakano
Kazue Tsuda

of hair strands when retrieving a group of serial sections onto
the slit grids; 3) to use a ‘Section-holding loop’ and avoid
mixing up the order of the section groups; 4) to use a ‘Water-
surface-raising loop’ and make sure the sections are positioned
on the apex of the water and that they touch the grid first, in
order to place them in the desired position on the grids; 5) to
use the support film on an aluminum rack and make it easier
to recover the sections on the grids and to avoid wrinkling of
the support film; and 6) to use a staining tube and avoid
accidentally breaking the support films with tweezers. This
new method enables obtaining serial ultrathin sections without
difficulty. The method makes it possible to analyze cell
structures of microorganisms at high resolution in 3D, which
cannot be achieved by using the automatic tape-collecting
ultramicrotome method and serial block-face or focused ion

beam scanning electron microscopy.

Publications
1. Cavalheiro M, Costa C, Silva-Dias A, Miranda I,

Lry -t #5229 2018 9



10

Wang C, Pais P, Pinto S, Mil-Homens D, Sato-
Okamoto M, Takahashi-Nakaguchi A, Silva R, Mira
N, Fialho A, Chibana H, Rodrigues A, Butler G,
Teixeira M: A Transcriptomics Approach To Unveiling
the Mechanisms of In Vitro Evolution towards
Fluconazole Resistance of a Candida glabrata Clinical
Isolate. Antimicrobial Agents Chemother, 00995-18,
2018.

Hirao T, Yamaguchi M, Kikuya M, Chibana H, Ito K,
Aoki S: Altered intracellular signaling by imatinib
increases the anti-cancer effects of tyrosine kinase
inhibitors in CML cells. Cancer Science. 109(1): 121-
131, 2018.

Takahashi-Nakaguchi A, Sakai K, Takahashi H,
Hagiwara D, Toyotome T, Chibana H, Watanabe A,
Yaguchi T, Yamaguchi M, Kamei K, Gonoi T.
Aspergillus fumigatus adhesion factors in dormant
conidia revealed through comparative phenotypic and
transcriptomic analyses. Cell Microbiol. 20(3): e12802,
2018.

Stepanova A, Vasilyeva N, Yamaguchi M, Chibana H,
Bosak, Filippova L: Ultrastructural patterns of
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1. Detection of mutation cyp514 of Azole drug-resistant
Aspergillus fumigatus using Surveyor Nuclease

Teppei Arai, Hidetaka Majima, Akira Watanabe, Katsuhiko

Kamei

Azole-resistant Aspergillus fumigatus has been detected
throughout the world. Two types of Azole-resistant strain
have been reported. Azole-resistant strain is thought to be a
major cause of the decrease in drug affinity due to an amino
acid mutation in CYP51A of the drug target molecule. And it
is known that the azole-resistant pattern shows different due
to the difference of mutated amino acids. For this reason,
detection of the mutation pattern of CYP51A is considered to
be important data for early treatment of aspergillosis and
elucidation of the mechanism provided azole resistance. In
addition, in order to prepare epidemiological data including
the detection frequency of azole-resistant strains, screening
work to select strains having a mutation in CYP51A from
many environmental and clinical isolates is necessary. There
are many mutation sites conferred azole resistance in
CYP51A, and the existence of an unknown mutation is also
conceivable.

In this study, we tried a detection method of cyp514
mutation using Surveyor Nuclease which is an endonuclease.
Surveyor Nuclease recognizes and cleaves mismatches due to
the presence of single nucleotide polymorphisms (SNPs) or
small insertions or deletions. Detection of mutant ¢yp514 by
Surveyor Nuclease could be used as a screening method. By
this method, the time required to obtain mutation
information on azole resistance could be shortened. In
addition, because multiple mutations can be detected with
one primer set, it is fit for primary screening in which
mutation is detected from a large amount of sample.
Furthermore, new mutations within the targeted region could

be detected.
2. Study on the relationship between the causative
Fusarium species of human fusariosis and

environmental fungal flora

Yutaro Hino, Yasunori Muraosa, Maki Yahiro, Kyoko Yarita,

12 TIHRF HREFHTE

Akira Watanabe, Katsuhiko Kamei

Fusarium is a large genus of filamentous fungi, widely
distributed in soils and plants. Currently, the genus Fusarium
comprises at least 300 phylogenetically distinct species and 20
species complexes. Human fusariosis has mainly two types of
infection, invasive fusariosis (IF) and superficial fusariosis
(SF). IF occurs mostly in immunocompromised patients.
The infection route of IF is suspected to be the airborne
infection in the patient’s room but remains unclear. SF occurs
mainly in immunocompetent patients after injury of eye, skin
and nail, mostly if the injury was caused by plant material
such as branches of the tree. In our previous study of Fusarium
species causing IF and SF in Japan between 1998 and 2015.
Fusarium solani species complex (FSSC) was predominately
isolated from both patients with IF and SF (IF, 77.8% and
SE, 67.6%). Distribution of the species belonging to FSSC
isolated from patients with IF and SF exhibited different
spectra; specifically, F. keratoplasticum (25.0%) was the most
frequent isolate from patients with IF, whereas F. falciforme
(32.4%) was the most frequent isolate from patients with SF.
Fusarium sp. (FSSC 5) was the second most frequent isolate
from both patients with IF and SF (IF, 22.2% and SF,
24.3%). Notably, F. petroliphilum was isolated only from
patients with IF (Muraosa et al,, 2017). In the present study,
we investigated the relationship between the causative
Fusarium species of fusariosis and fungal flora in the
residential environments.

We isolated filamentous fungi from the indoor air and drain
ports at 6 medical institutions and 15 residences in Chiba
prefecture. Fungal isolates were pre-identified by
morphological observation and Fusarium- and FSSC-specific
real-time PCR (Muraosa et al., 2014). Fusarium isolates
were identified by the internal transcribed spacer (ITS) region
1 (EF1)-o gene

sequencing. Non-Fusarium isolates were identified by the ITS

of ribosomal RNA and elongation factor

sequencing.

A total of 142 and 108 filamentous fungi were isolated from
the air and drain ports, respectively. Two Fusarium were
isolated from in the air (2/142 isolates, 1.4%), whereas 29
Fusarium were isolated from in the drain ports (29/108

isolates, 27%). In the Fusarium isolates from the drain ports,
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F. petroliphilum (a member of the FSSC) was predominately
isolated following by F. keratoplasticum (a member of the
FSSC). Distribution of the Fusarium species isolated from
drain ports exhibited similar spectra of that isolated from
patients with IF, suggesting that the indoor drain ports are

critical infectious sources of IF.

3. Characterisation of novel-cell-wall LysM-domain
proteins LdpA and LdpB from the human pathogenic
fungus Aspergillus fumigatus

Yasunori Muraosa, Takahito Toyotomea (Obihiro University
of Agriculture and Veterinary Medicine, Japan), 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 the 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.
4. Metal transporter (Nramp/SMF1) is a major
determinant of cadmium-resistance in Cryptococcus

neoformans species complex and Cryptococcus gattii

Akio Toh-e, Misako Ohkusu, Naruhiko Ishiwada, Akira

Watanabe, Katsuhiko Kamei

A portion of the environmental and clinical isolates of
Cryptococcus neoformans and related species stored in Medical
Mycology Research Center, Chiba University were subjected
to examination for their response to cadmium (Cd**). We
found serotype A strains are generally more tolerant to Cd?*
than serotype D strains. The common highly conserved Cd?*
detoxification mechanism is operating in Cryprococcus.
Internalized Cd?* is detoxified by a series of steps including
formation of a conjugate with glutathione, followed by
sequestration in vacuole. Mutants in the detoxification
pathway displayed the Cd?*-sensitive phenotype. Cd?*
-resistant mutants were isolated from the wild type strain of
Cryptococcus neoformans (serotype D). Ten mutants were
randomly picked up and we found that they were independent
mutants and belonged to one and the same complementation
group. We identified SMF1 as the gene responsible for the
Cd?*-resistant phenotype of the mutants. Smfl, a metal
transporter, is a counterpart of Nrampl of mouse. We
analyzed the Cd?* -resistant trait of H99 and found that Smfl
of H99 is partially defective. We found that Cryptococcus gattii
R265, a Vancouver outbreak strain, possesses the partially
defective SMF1 gene. The tendency that virulent strains have
a defective allele of SMFI prompted us to examine whether
the SMFI gene may have some roles in expression of virulence
using the mouse infection model. We observed that mice tail
vein injected with the smfl mutant of the serotype D strain
began to express the disease symptoms earlier than those
injected with the wild-type strain, implying that the SMFI1
gene down-regulates the virulence of Cryprococcus at an early

stage of infection.

Publications

1. Oguma T, Taniguchi M, Shimoda T, Kamei K,
Matsuse H, Hebisawa A, Takayanagi N, Konno S,
Fukunaga K, Harada K, Tanaka ], Tomomatsu K,
Asano K: Allergic bronchopulmonary aspergillosis in
Japan: A nationwide survey. Allergol Int 67(1): 79-84,
2018.

2 . Ishiwada N, Kitajima H, Morioka I, Takeuchi N, Endo
N, Watanabe A, Kamei K: Nationwide survey of

Lry -t #5229 2018 13



10.

14

neonatal invasive fungal infection in Japan. Med Mycol

56 (6): 679-686, 2018.

. Toh-E A, Ohkusu M, Shimizu K, Ishiwada N,

Watanabe A, Kamei K: Novel biosynthetic pathway for

sulfur amino acids in Cryprococcus neoformans. Curr

Genet 64(3): 681-696, 2018.

. Takahashi-Nakaguchi A, Sakai K, Takahashi H,

Hagiwara D, Toyotome T, Chibana H, Watanabe A,
Yaguchi T, Yamaguchi M, Kamei K, Gonoi T:
Aspergillus fumigatus adhesion factors in dormant conidia
revealed through comparative phenotypic and
transcriptomic analyses. Cell Microbiol 20(3): 12802,
2018.

. Kohashi S, Toyama T, Hashimoto N, Sakurai M, Kato

J, KikuchiT, Koda Y, Sugita K, Hasegawa N, Yarita K,
Kamei K, Okamoto S, Mori T: Sinusitis caused by
Exserobilum rostratum after cord blood transplantation for
myelodysplastic syndrome: A case report and literature
review. Transpl Infect Dis 20(1): 12805, 2018.

. Toyotome T, Hagiwara D, Watanabe A, Kamei K: A

simple method to detect the tandem repeat of the cyp514
promoter in azole-resistant strains of Aspergillus

fumigatus. Med Mycol 56 (8): 1042-1044, 2018.

. Okada K, Endo T, Hashimoto D, Saga T, Ara T,

Ogasawara R, Yasumoto A, Ibata M, Takahata M,
Shigematsu A, Kondo T, Muraosa Y, Nomura T,
Kanno-Okada H, Hashino S, Tanaka S, Kamei K,
Teshima T: Disseminated fusariosis emerged from
prolonged local genital infection after cord blood
transplantation. ] Infect Chemother 24(8): 660-663,
2018.

. Moretti ML, Busso-Lopes AF, Tararam CA, Moraes R,

Muraosa Y, Mikami Y, Gonoi T, Taguchi H, Lyra L,
Reichert-Lima F, Trabasso P, de Hoog GS, Al-Hatmi
AMS, Schreiber AZ, Kamei K: Airborne transmission
of invasive fusariosis in patients with hematologic
malignancies. PLoS One 13(4): e0196426, 2018.

. Ishiguro T, Kawai S, Kojima A, Shimizu Y, Kamei K,

Takayanagi N: Occupational hypersensitivity
pneumonitis in a koji brewer. Clin Case Rep 6(3): 461-
464, 2018.

Mitomo H, Sakurada A, Matsuda Y, Notsuda H,

11.

12.

13.

14.

15.

16.

17.

oy —His

Wiatanabe T, Oishi H, Niikawa H, Maeda S, Noda M,
Sado T, Amemiya T, Yoshida Y, Kikuchi T, Kamei K,
Okada Y: Endobronchial topical amphotericin B
instillation for pulmonary chromomycosis after lung
transplantation: a case report. Transplant Proc 50(3):
939-942, 2018.

Sturaro LL, Gonoi T, Busso-Lopes AF, Tararam CA,
Levy CE, Lyra L, Trabasso P, Schreiber AZ, Kamei K,
Moretti ML: Visible DNA microarray system as an
adjunctive molecular test in identification of pathogenic
fungi directly from a blood culture bottle. J Clin
Microbiol 56 (5) : €01908-17, 2018.

Uemura S, Tamura A, Yamamoto N, Saito A, Nakamura
S, Fujiwara T, Tahara T, Kozaki A, Kishimoto K,
Ishida T, Hasegawa D, Muraosa Y, Kamei K, Kosaka Y:
Successful combination therapy of liposomal
amphotericin B and caspofungin for disseminated
fusariosis in a pediatric patient with acute lymphoblastic
leukemia. Pediatr Infect Dis J 37(10): e251-e253, 2018.
Kakeya H, Yamada K, KanekoY, Yanagihara K, Tateda
K, Maesaki S, Takesue Y, Tomono K7, Kadota ]I,
Kaku M, Miyazaki Y, Kamei K, Shibuya K, Niki Y,
Yoshida M, Sei Y: National trends in the distribution of
Candida Species causing candidemia in Japan from 2003
to 2014. Med Mycol ] 59(1): E19-E22, 2018.
Umeyama T, Hayashi Y, Shimosaka H, Inukai T,
Yamagoe S, Takatsuka S, Hoshino Y, Nagi M,
Nakamura S, Kamei K, Ogawa K, Miyazaki Y:
CRISPR/Cas9 genome editing to demonstrate the
contribution of Cyp51A Glyl138Ser to azole resistance in
Aspergillus fumigatus. Antimicrob Agents Chemother 62
(9):¢00894-18, 2018.

Hagiwara D, Arai T, Takahashi H, Kusuya Y,
Watanabe A, Kamei K: Non-¢yp514 azole-resistant
Aspergillus fumigatus isolates with mutation in HMG-
CoA reductase. Emerg Infect Dis 24(10): 1889-1897,
2018.

Watanabe A, Kamei K: International joint research on
antifungal resistant fungi: collaborative studies with the
University of Campinas, Brazil. JDR 13(4): 751-753,
2018.

Asano K, Kamei K, Hebisawa A: Allergic

552278 2018



18.

19.

20.

21.

bronchopulmonary mycosis - pathophysiology, histology,
diagnosis, and treatment. Asia Pac Allergy 16(3): e24,
2018.

Kurata K, Nishimura S, Ichikawa H, Sakai R, Mizutani
Y, Takenaka K, Kakiuchi S, Miyata Y, Kitao A,
Yakushijin K, Kawamoto S, Yamamoto K, Ito M,
Matsuoka H, Tokimatsu I, Kamei K, Minami H:
Invasive Scopulariopsis alboflavescens infection in patient
with acute myeloid leukemia. Int ] Hematol 108(6):
658-664, 2018.

Tashiro A, NeiT, Sugimoto R, Watanabe A, Hagiwara
J, Takiguchi T, Yokota H, Kamei K: Kodamaea ohmeri
fungemia in severe burn: case study and literature review.
Med Mycol Case Rep 20(22): 21-23, 2018.

Abe N, Fujieda Y, Nagaoka K, Ohkusu M, Yasuda S,
Kamei K, Atsumi T: Disseminated cryptococcosis with
bronchiolitis and cellulitis. Am J Respir Crit Care Med
199(2): 235-236, 2019.

Fujimoto M, Inaba Y, Takahashi T, Nakanishi G,
Muraosa Y, Yahiro M, Kamei K, Murata SI: Image

gallery: granulomatous dermatitis due to infection with

22.

23.

24.

25.

Ly y -k 22

the chlorophyllic green alga Desmodesmus. Br J
Dermatol 179(4): €167, 2018.

Onoue T, Tanaka Y, Hagiwara D, Ekino K, Watanabe
A, Ohta K, Kamei K, Shibata N, Goto M, Oka T:
Identification of two mannosyltransferases contributing
to biosynthesis of the fungal-type galactomannan a-core-
mannan structure in Aspergillus fumigatus. Sci Rep 8(1):
16918, 2018.

Ozawa K, Mochizuki K, Takagi D, Ishida K, Sunada A,
Ohkusu K, Kamei K, Hashimoto A, Tanaka K:
Identification and antifungal sensitivity of two new
species of Diaporthe isolated. J Infect Chemother 25(2):
96-103, 2019.

Toyotome T, Hamada S, Yamaguchi S, Takahashi H,
Kondoh D, Takino M, Kanesaki Y, Kamei K:
Comparative genome analysis of Aspergillus flavus
clinically isolated in Japan. DNA Res, in press.
Hagiwara D, Takahashi H, Takagi H, Watanabe A,
Kamei K: Heterogeneity in pathogenicity-related
properties and stress tolerance in Aspergillus fumigatus

clinical isolates. Med Mycol J 59(4): E63-E70, 2018.

2018 15



A (BREEEELRAY PT—2) Ty 2 b

Project for Host Response Network of Bacterial Infection

WM (Summary)

A7y zy bTRE, MEEGEEIED A = XL 251 LSOV TRY L, BEEBCR & &34 O 7B
EWRHAEVTHIEZHBELTWS . BEHLE, 22008524 OREALET) OBIIBKRS
NP7 EMBRTH L. MEERED A A = AL &3 FUNIVTIHREWNT I EISE Y, MR & R
DOHIZEM SN LR EGBR 2 WM EYIT I L2 HDETHHRL TV .

(BT — ]

(1) #VEAZBHMFEZET NV E Lz, SHIRNAF N2 A9 2 9 B 0 4 5 &G JERe B3 8 O

(HRERE R A BRRE O fiE ]

(I) AAA™ 717 7 — ¥ ClpXP DRI ZEWRIC D 728 PR G G 38 & 7% % anti-persister D ERR T

%

Research Focus

(1) 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.
¥OE OB O UK kKT Professor Tomoko Yamamoto
s (Ul = S O i e Research Promotion Technician Yuriko Nomura

1. Diminished nuclear RNA decay upon Salmonella

infection upregulates antibacterial noncoding RNAs

Imamura K!, Takaya A!, Ishida YI?, Fukuoka Y?, Taya T?
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Medical Mycology Research Center, Chiba University
8 Department of Molecular Biology and Genetics, Aarhus
University, Aarhus C, Denmark

Cytoplasmic mRNA degradation controls gene expression
to help eliminate pathogens during infection. However, it has
remained unclear whether such regulation also extends to
nuclear RNA decay. Here, we show that 145 unstable nuclear
RNAs, including enhancer RNAs (eRNAs) and long
noncoding RNAs (IncRNAs) such as NEAT1v2, are
stabilized upon Salmonella infection in HeLa cells. In
uninfected cells, the RNA exosome, aided by the Nuclear
EXosome Targeting (NEXT) complex, degrades these labile
transcripts. Upon infection, the levels of the exosome/NEXT
components, RRP6 and MTR4, dramatically decrease,
resulting in transcript stabilization. Depletion of IncRNAs,
NEAT1v2, or eRNA07573 in HeLa cells triggers increased
susceptibility to Sa/monella infection concomitant with the
deregulated expression of a distinct class of immunity-related
genes, indicating that the accumulation of unstable nuclear
RNAs contributes to antibacterial defense. Our results
highlight a fundamental role for regulated degradation of

nuclear RNA in the response to pathogenic infection.

2. Chaperone-mediated secretion switching from early to
middle substrates in the type II secretion system

encoded by Salmonella pathogenicity island 2
Tomoko Yamamoto!, Yuriko Nomura!, Akiko Takaya?

! 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

The bacterial type II secretion system (T3SS) 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 I
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 SiiE prevents an efficient humoral immune
response by interfering with IgG ™ plasma cell

persistence in the bone marrow

Akiko Takaya!, Christian Minne?, Tomoko Yamamoto®, Koji
Tokoyoda®

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

? Rheumatism Research Center Berlin, Germany

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

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
SiE of Salmonella is both required and sufficient to prevent an
efficient humoral immune responseagainst the pathogen by

selectively reducing the number of IgG-secreting plasma cells
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in the BM. Attenuated SiiE-deficient Sa/monella induces high
and lasting titers of specific and protective Salmonella-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 B1 as a novel component of niches
tor 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.

4. Identification and development of anti-persister

compounds as a new class of antibiotics

Tomoko Yamamoto!, Akiko Takaya? Yuriko Nomural,
Walid Houry*

! 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

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

18 THRY: HREEFNE

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
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. Imamura K, Takaya A, Ishida Y, Fukuoka Y, Taya T,
Nakaki R, Kakeda M, Imamachi N, Sato A, Yamada T,
Onoguchi-Mizutani R, Akizuki G, Tanu T, Tao K,
Miyao S, Suzuki Y, Nagahama M, Yamamoto T, Jensen
TH, Akimitsu N. Diminished nuclear RNA decay upon
Salmonella infection upregulates antibacterial noncoding
RNAs. EMBO . 37(13) 97723, 2018.

2. Xu ], Suita K, Okuno K, Takaya A, Yamamoto T,
Isogai E. Membrane vesicle protein PagC as a novel
biomarker for detecting pathogenic Salmonella in the
viable but not culturable state. J Ver Med Sci. 80(1):
133-137, 2018.
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Our research focuses on sero-epidemiology and pathogenesis of Haemophilus influenzae Streptococcus

pneumoniae and Streptococcus agalactiae. The pathogenic analysis of Staphylococcus aureus and the rapid

diagnosis of BCG infection are also our research theme. We organize several clinical researches for the

development of diagnostic and therapeutic methods for respiratory infectious diseases and also care for

patients in the clinic of the University Hospital.

. B B OgNHEEE Associate Professor Naruhiko Ishiwada
¥OoE D % N BF Assistant Professor Noriko Takeuchi
o B B KSRk Research Technician Misako Ohkusu

1. A nationwide population-based surveillance of invasive Dental Sciences

Haemophilus influenzae diseases in children after the
introduction of the Haemophilus influenzae type b

vaccine in Japan.

Suga S!, Ishiwada N2, Sasaki Y?, Akeda H*, Nishi J°, Okada
K¢, Fujieda M7, Oda M3, Asada K!, Nakano T? Saitoh A'°,
Hosoya MY, Togashi T*, Matsuoka M3, Kimura K3
Shibayama K3

! Infectious Disease Center and Department of Clinical
Research, National Hospital Organization Mie Hospital

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

3 Department of Bacteriology II, National Institute of
Infectious Diseases

+ Okinawa Prefectural Nanbu Medical Center & Children’s
Medical Center

5 Kagoshima University Graduate School of Medical and

¢ Fukuoka Nursing College

" Department of Pediatrics, Kochi Medical School, Kochi
University, Kochi, Japan.

8 Okayama University Graduate School of Health Sciences

¥ Department of Pediatrics, Kawasaki Medical School

1 Department of Pediatrics, Niigata University Graduate
School of Medical and Dental Sciences

" Department of Pediatrics, Fukushima Medical University
School of Medicine

12 Hokkaido Anti-Tuberculosis Association

Background

Haemophilus influenzae type b (Hib) vaccine was introduced
as a voluntary vaccine in December 2008 and was included in
the national routine immunization program in April 2013 in
Japan. Currently, no nationwide data are available to evaluate
the effectiveness of Hib vaccine in Japan.

Methods

=
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To evaluate the effectiveness of Hib vaccine in Japan,
nationwide active population-based surveillance of culture-
proven invasive infections caused by H. influenzae in children
was performed in 2008-2017 in 10 prefectures in Japan
(covering approximately 23% of the total Japanese
population). Clinical data were recorded on a standardized
case report form. Capsular type and antimicrobial
susceptibility of the H. influenzae isolates were examined. The
incidence rate ratio (IRR) and its confidence interval (CI)
were calculated to compare data from 5 years before and that
from after the introduction of the national routine Hib vaccine
immunization program.

Results

During the 10-year study period, 566 invasive H.
influenzae disease cases including 336 meningitis cases were
identified. The average number of invasive H. influenzae
disease cases among children <5 years of age during 2013-
2017 decreased by 93% (IRR: 0.07, 95%CI 0.05-0.10,
p < 0.001) compared with those occurring during 2008-2012.
Hib strains have not been isolated from invasive H. influenzae
discase cases since 2014; however, non-typeable H. influenzae
and H. influenzae type f isolates have been noted as causes of
invasive H. influenzae diseases among children <5 years in the
post-Hib vaccine era.

Conclusions

After the governmental subsidization of the Hib vaccine,
invasive Hib disease cases decreased dramatically in the study
population, as per our surveillance. Continuous surveillance
is necessary to monitor the effectiveness of Hib vaccine and

for detecting any emerging invasive capsular types.

2. Clinical and bacteriologic analysis of nontypeable
Haemophilus influenzae strains isolated from children

with invasive diseases in Japan from 2008 to 2015.

Naito S!, Takeuchi N2, Ohkusu M?, Takahashi-Nakaguchi
A? Takahashi H? Imuta N3 Nishi J°, Shibayama K¢,
Matsuoka M*, Sasaki Y*, Ishiwada N?

! Department of Pediatrics, Chiba University Graduate

School of Medicine
? Medical Mycology Research Center, Chiba University,
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Chiba, Japan
3 Department of Microbiology, Kagoshima University
Graduate School of Medical and Dental Sciences
*Department of Bacteriology II, National Institute of

Infectious Diseases

Haemophilus influenzae type b (Hib) conjugate vaccines
have led to dramatic reductions in Hib disease among young
children worldwide. Nontypeable H. influenzae (NTHi) is
now the major cause of invasive H. influenzae infections. We
investigated the clinical characteristics of invasive NTHi
diseases among children in Japan, to clarify the pathogenicity
of isolated NTHi strains. The mortality rate was 10.7%, with
deaths occurring mainly among children with underlying
comorbidities. Biotypes II and III were the most common,
and most strains (64.3%) had multiple amino acid
substitutions at the Asp-350, Ser-357, Ser-385, and/or Met-
377 sites of penicillin-binding protein 3. Two strains were
B-lactamase positive and ampicillin-clavulanate resistant.
Biofilm indices varied widely, and IS1016 was detected in
10.7% of the strains tested. Moreover, there was wide
variation in the characteristics of invasive NTHi strains.
NTHi strains, showing great genetic diversity, are responsible
for most invasive H. influenzae infections in children in the
postvaccine era. Continuous monitoring of NTHi strains
responsible for invasive diseases in children is important to
detect changes in the epidemiology of invasive H. influenzae

infections in the postvaccine era.

3. Capsular serotyping of Haemophilus influenzae by using
matrix-associated laser desorption ionization-time of

flight mass spectrometry.

Takeuchi NY, Segawa S% Ishiwada N* Ohkusu M}
Tsuchida S*, Satoh M*, Matsushita K?, Nomura F*

! Department of Infectious Diseases, Medical Mycology
Research Center

Z Division of Laboratory Medicine and Clinical Genetics

3 Department of Infectious Diseases, Medical Mycology
Research Center

* Division of Clinical Mass Spectrometry, Chiba University

Ly y -t #5229 2018



Hospital

Haemophilus influenzae is a major pathogenic bacteria
causing invasive disease, which is classified into six capsular
serotypes (a-f) and non-typeable (NT) strains. Capsular
serotyping of H. influenzae is traditionally determined by
serological methods and more recently by PCR methods.
However, these methods are time-consuming and expensive.
In the present study, matrix-associated laser desorption
ionization-time of flight mass spectrometry (MALDI-TOF
MS) was evaluated as an alternative method for capsular
serotyping of H. influenzae clinical strains. We created an in-
house database of all six serotypes and NT H. influenzae
strains using the main spectrum creation standard method set
to the default parameters in MADI-TOF MS. We evaluated
the performance of the in-house database using 79 clinical
strains already identified by PCR and 58 prospectively
collected clinical strains. Measurements were performed using
the Bruker MALDI BioTyper system. The peak list was
matched against the reference library using the integrated
pattern algorithm of the software. The best-matched spectrum
was considered the serotyping result. All 137 test strains were
correctly identified as H. influenzae using MALDI-TOF MS.
The sensitivity and specificity for identification for type b,
type e, and type f capsular serotypes and NT H. influenzae
using MALDI-TOF MS were 100%/94.3%, 94.7%/97.9%,
97.4%/97.9%, and 85.5%/99.2%, respectively. Our findings
indicate that MALDI-TOF MS is a useful alternative method
for capsular serotyping of H. influenzae strains. ‘This method
is faster and more cost-effective than traditional methods and
will therefore be useful for routine applications in clinical

laboratories.

4. Isolation rate of Neisseria meningitidis in Japanese

children with respiratory tract infections.

Takei H"2, Ishiwada N®, Takeuchi N3, Ohkusu M?, Hoshino
T*, Murata S°, Sato H®, Abe K7, Shizuno K3, Hishiki H!,
Shimojo N!

! Department of Pediatrics, Chiba University Graduate
School of Medicine

?Department of Emergency and General Paediatrics,
Shizuoka Children’s Hospital

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

* Division of Infectious Diseases, Chiba Children’s Hospital

% Division of Clinical Laboratory, Chiba University Hospital

% Division of Clinical Laboratory, Chiba Children’s Hospital

" Department of Pediatrics, Chiba Kaihin Municipal Hospital

8 Department of Clinical Laboratory, Chiba Kaihin Municipal
Hospital

Although invasive meningococcal disease is rare in Japan
(0.028 cases per 100,000 population), its incidence is 10
times greater in many other countries. Colonization is a
prerequisite for invasive meningococcal disease. However, no
study in Japan has involved specifically analyzing the carriage
rate of Neisseria meningitidis in children. During 5 months in
2015, the respiratory tract specimens of patients who
presented to 3 hospitals with respiratory symptoms were
cultured. The bacteria were identified in selective media using
a meningococcal detection kit and the serogroup was identified
using polymerase chain reaction analysis. In 389 patients aged
<15 years with respiratory symptoms, the N. meningitidis
isolation rate was 0.26% (1/389). The serogroup of the only
child who tested positive was Y. In this study, we detected a
low meningococcal isolation rate in pediatric patients. Due to
increasing globalization, the risk of invasive meningococcal
disease is likely increasing in Japan. Accordingly, invasive
meningococcal diseases should be continuously monitored in
Japan. Future large-scale studies should assess meningococcal

isolation rates and corresponding serogroups.

5. Nationwide survey of neonatal invasive fungal infection

in Japan.

Ishiwada N, Kitajima H2, Morioka I, Takeuchi N!, Endo
M?* Watanabe A!, Kamei K!

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

? Department of Neonatology, Osaka Medical Center and
Research Institute for Maternal and Child Health
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3 Department of Pediatrics, Kobe University Graduate School
of Medicine
* Department of Pediatrics, Chiba University Hospital

Invasive fungal infection (IFI) is a life-threating infectious
disease in high-risk neonates. Strategies for the treatment and
prevention of IFI in neonates in Japan remain unclear. We
conducted a nationwide retrospective survey to determine IFI
incidence between January 2014 and October 2015. Primary
survey questionnaires were submitted to 309 medical facilities
that regularly treat high-risk neonates. The questionnaire
assessed IFI incidence during the study period, methods for
preventing fungal infection in early delivery neonates, and
methods for preventing mother-to-child fungal transmission.
The secondary questionnaire was for facilities that had IFI
cases and replied to the primary questionnaire. In total, 128
medical facilities (41.4%) completed the primary
questionnaire, 17/128 facilities recorded 23 proven or
probable IFI cases. Estimated annual IFI incidence was
0.33/1000 live births of hospitalized neonates. Patient data at
IFT onset were available for all 23 patients. Birth weight was <
1000g in 18 patients. Causative microorganisms were
identified in 22 patients. Candida species (n = 21) were the
most common pathogens, and one patient had mucormycosis.
The mortality rate was 17.4%. Regarding neonatal fungal
prophylaxis, 55/128 facilities (43.0%) reported administering
therapy. The most frequently used prophylactic drugs were
fluconazole, then micafungin. Fungal prophylaxis for mothers
who showed fungal colonization was performed in 30/128
facilities (23.4%). Oxiconazole vaginal tablets were most
commonly used as prophylaxis for high-risk mothers. In
Japan, the diagnosis, treatment, and prevention of neonatal
IFT varied. Continuous surveillance and treatment regimen
for neonatal IFI are required to improve outcomes in high-

risk neonates.

Publications: original articles

1) Ishiwada N, Kitajima H, Morioka I, Takeuchi N, Endo
M, Watanabe A, Kamei K. Nationwide survey of
neonatal invasive fungal infection in Japan. Med Mycol
56: 679-686, 2018

2) Takei H, Ishiwada N, Takeuchi N, Ohkusu M,
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Gene regulatory networks in a cell 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; 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.

¥OE B R FE Rk Professor Hideo Iba

oA D B EO fia Research Assistant Professor Takeshi Haraguchi
MEME R R FIE Research Fellow Kazuyoshi Kobayashi
e S T Vo = R A SO R Research promotion Technician Noriko Sakurai
ol ook B AR e Research promotion Technician Naomi Aikawa

1. Establishment of RNA medicine for cancer therapy

using Super-S-TuD
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

24

been further improved as Super-S-TuD, which showed 3-7
folds enhancement in its specific activity of the target miRNA
inhibition. Importantly, we previously established basic
formulation for Lipid nanoparticle (LNP) preparation using
COATSOME-X. Such LNPs was used to encapsulate Super-
S-TuD 141/200c (suppresses the entire miR-200 family) and
was systemically administrated into nude mice bearing tumors
formed by a human mammary tumor cell line and was shown
to suppress the formed tumors efficiently.

For innovative therapy for epithelial 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 important

causative of cancer through inhibition of many important
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tumor suppressor genes such as PDCD4, PTEN, SPRY1/2,
FOXO1 and RECK, simultaneously. We will specifically
target such refractory cancers as pancreatic and lung cancer.
For this purpose, we encapsulate Super-S-TuD21 using a new
synthetic lipid, COATSOME-Y, developed by DDS
Research Institute of NOF very recently and introduce these
LNPs intravenously into tumor bearing nude mice. We have
been screening optimum formulations of LNP by evaluating
its disposition after introduction. We found a few LNP
formulations, which can deliver Super-S-TuD21 specifically
into tumor tissues with a limited delivery to liver, kidney and
spleen. We are now further optimizing the formulation by
changing particle diameter of LNP, the species and contents
of accessory lipids and PEGlylated lipids. Importantly, some
COATSOME-Y- based LNPs have shown to have much
superior properties such as lower toxicity and high targeting

activity to tumor tissues when compared with the previous

COATSOME-X.
2. TIsolation of small-molecular weight NF-kB inhibitors
Kazuyoshi Kobayashi, Takeshi Haraguchi, and Hideo Ibal2*

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. It
is also constitutively activated in many epithelial tumors can
be a promising target for cancer therapy. But most of the
currently available NF-«B inhibitors do indirectly target
NF-kB, such as IKKs. 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 full adaptor function and the
C-terminal regions include essential domains for NF-«B
activation, and further that the d4-family proteins are
promising targets that directly suppress trans-activation

activity of NF-kB.

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 using a compound library from
Takeda Pharmaceutical Company as an index, we have
already screened binding compounds to DPF1 and DPF3a
proteins, which were expressed and purified from E. co/i. By
monitoring the inhibitory effects of the obtained a hundred of
binding compounds on the induction of NF-«B target genes,
such as IL6 and IL-8 after stimulating A549 cells with
TNF-o, we have now isolated several compounds that
effectively inhibit NF-kB activity at the dosage of 1uM. Most
of them were shown to simultaneously inhibit anchorage
independent growth of several tumor cell lines. We will
continue the project by structural expansion of these
compounds to isolate compounds with higher specific activity

for useful medicine for inflammation and cancer.

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
glioblastoma primary cells originated from patients (TGS-O1)
strongly suppresses the neurosphere formation iz vitro, a good
marker of cancer stemness. In this project, we have

introduced the shDPF1 or shDPF3a expression unit into the
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third-generation oncolytic herpes virus, G47A to enhance its
anti-oncogenic activity.

This year, 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. We finally selected
shDPF1-3UTR#4 and shDPF3a-3'UTR#4, respectively,
and both were integrated into G47A in Todo lab. We have
further analyzed basic virological properties of these armed
G47A, T-h7SK-shDPF1 and T-h7SK-shDPF3a and found
no difference in cell-killing activity and induction kinetics
viral protein synthesis after infection into TGSO1, between
parental G47A and these two viruses. These results indicate

that insertion of these sShRNA expression units never affects
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its oncolytic activity of the parental G47A. We expect these
shDPF1 and DPF3a efficiently function to prevent survival of
cancer stem cells that are escaped from lytic infection by the
immunological response induced by oncolytic virus infection.
To obtain in vitro proof that siDPF1 or DPF3a can suppress
tumors formed by TGS01 inoculation into nude mice
independent of G47A infection. We have now successfully
designed siDPF1 and siDPF3a by modification of several
nucleotides in the sequence of the corresponding shRNAs to
give resistance to RNase in vivo without affecting their
original knockdown efficiency. These synthesized siRNA will
be used to introduce into the tumor bearing nude mice

subcutaneously after encapsulating into lipid nanoparticles

using a newly developed non-cationic lipid, COATSOME-X.
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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.
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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.

2. Development for genome analysis tools and

bioinformatic analysis for collaborative projects.
Mohammad Vahed, Jun-ichi Ishihara, Hiroki Takahashi

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 novel tools to help us
more deeply understand and more efficiently extract biological
meanings from the data. Dlpartite is able to detect de novo

transcription factor binding motifs.

Publications

1) Hara S, Hara Y, Arai AM, Kusuya Y, Takahashi H,
Yaguchi T, Ishibashi M. Isolation of nabscessin C from
Nocardia abscessus IFM10029T and a study on
biosynthetic pathway for nabscessins. Chem Pharm Bull
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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.
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1. Antifungal susceptibility of the Aspergillus viridinutans

complex: comparison of two in vitro methods.

Lyskova P12 Hubka V** Svobodova L!, Barrs V5,
Dhand N° Yaguchi T¢, Matsuzawa T7, Horie Y, Kolarik
M34 Dobias R, Hamal P!

! Department of Microbiology, Faculty of Medicine and
Dentistry, Palacky University, Olomouc, Czech Republic
?Laboratory of Medical Mycology, Department of
Parasitology, Mycology and Mycobacteriology Prague,
Public Health Institute in Usti and Labem, Prague, Czech

Republic

3Department of Botany, Faculty of Science, Charles
University, Prague, Czech Republic

* Laboratory of Fungal Genetics and Metabolism, Institute of
Microbiology of the CAS, Prague, Czech Republic

5 Sydney School of Veterinary Science and Marie Bashir
Institute of Infectious Diseases and Biosecurity, University
of Sydney, Camperdown, NSW, Australia

6 Medical Mycology Research Center, Chiba University,
Chiba, Japan

" University of Nagasaki, Nagasaki, Japan
8 Laboratory of Clinical Mycology, Institute of Public
Health, Ostrava, Czech Republic

Cryptic species of Aspergillus fumigatus, including the
Aspergillus viridinutans species complex, are increasingly
reported to be causes of invasive aspergillosis. Their
identification is clinically relevant, as these species frequently
have intrinsic resistance to common antifungals. We evaluated
the susceptibilities of 90 environmental and clinical isolates
from the 4. wiridinutans species complex, identified by DNA
sequencing of the calmodulin gene, to seven antifungals
(voriconazole, posaconazole, itraconazole, amphotericin B,
anidulafungin, micafungin, and caspofungin) using the
reference European Committee on Antimicrobial
Susceptibility Testing (EUCAST) method. The majority of
species demonstrated elevated MICs of voriconazole
(geometric mean [GM] MIC, 4.46 mg/liter) and
itraconazole (GM MIC, 9.85 mg/liter) and had variable
susceptibility to amphotericin B (GM MIC, 2.5 mg/liter).
Overall, the MICs of posaconazole and the minimum

effective concentrations of echinocandins were low. The results
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obtained by the EUCAST method were compared with the
results obtained with Sensititre Yeast One (YO) panels.
Overall, there was 67% agreement (95% confidence interval
[CI], 62 to 72%) between the results obtained by the
EUCAST method and those obtained with YO panels when
the results were read at 48 h and 82% agreement (95% CI, 78
to 86%) when the results were read at 72 h. There was a
significant difference in agreement between antifungals;
agreement was high for amphotericin B, voriconazole, and
posaconazole (70 to 86% at 48 h and 88 to 93% at 72 h) but
was very low for itraconazole (37% at 48 h and 57% at 72 h).
The agreement was also variable between species, with the
maximum agreement being observed for 4. fefis isolates (85
and 93% at 48 and 72 h, respectively). Elevated MICs of
voriconazole and itraconazole were cross-correlated, but there

was no correlation between the other azoles tested.

2. Unravelling species boundaries in the Aspergillus
viridinutans complex (section Fumigati) : opportunistic
human and animal pathogens capable of interspecific

hybridization.

Hubka V123, Barrs V4, Dudovd Z3, Sklenai F-2, Kubétovd
Al, Matsuzawa T, Yaguchi T¢ Horie Y, Novikovd A?
Frisvad JC7, Talbot JJ*, Kolafik M?

'Department of Botany, Faculty of Science, Charles
University, Prague, Czech Republic

2 Laboratory of Fungal Genetics and Metabolism, Institute of
Microbiology of the CAS, Prague, Czech Republic

3 First Faculty of Medicine, Charles University, Prague,
Czech Republic

* Sydney School of Veterinary Science, Faculty of Science,
and Marie Bashir Institute of Infectious Diseases &
Biosecurity, University of Sydney, Camperdown, NSW,
Australia

5 University of Nagasaki, Nagasaki, Japan

6 Medical Mycology Research Center, Chiba University,
Chiba, Japan

7 Department of Biotechnology and Biomedicine, Technical

University of Denmark, Kongens Lyngby, Denmark
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Aspergillus is a speciose genus with almost 400 species
classified into six subgenera and approximately 25 sections
(Samson et al. 2014, Jurjevi¢ et al. 2015, Hubka et al. 2016,
2017, Chen et al. 2016, 2017, Kocsubé et al. 2016, Sklenai
et al. 2017, Tanney et al. 2017). The species are widely
distributed in nature and have a significant economic impact
in human and animalhealth (causative agents of aspergillosis;
allergies and respiratory problems associated with presence of
fungi in the indoor environment), the food industry (source
of enzymes and organic acids for fermentation, food and feed
spoilage, production of hazardous mycotoxins),
biotechnology and pharmacology (production of bioactive
substances, heterologous proteins) (Pitt & Hocking 2009,
Meyer et al. 2011, Frisvad & Larsen 2015, Sugui et al.
2015, Gautier et al. 2016). Aspergillus sect. Fumigati
includes approximately 60 species occurring predominantly in
soil (Hubka et al. 2017). Many are of considerable medical
importance as they cause human and animal infections
(Balajee et al. 2005, 2009, Katz et al. 2005, Yaguchi et al.
2007, Hubka et al. 2012, Talbot & Barrs 2018). Aspergillus
fumigatus is usually reported as both the most common
member of the section in soil worldwide and the most
common cause of aspergillosis (Klich 2002, Domsch et al.
2007, Mayr & Lass-F16r] 2011). A series of recent studies
highlighted the high prevalence (11-19%) of so-called cryptic
Aspergillus species in clinical samples (Balajee et al. 2009,
Alastruey-Izquierdo et al. 2013, Negri et al. 2014, Sabino et
al. 2014). Their identification is clinically relevant since many
demonstrate drug resistance to commonly used antifungals,
thus their recognition influences therapeutic management.
Reliable identification of clinical isolates to the species level
and susceptibility testing by reference methods is thus
warranted (Lyskova et al. 2018). Many of these less common
pathogens belong to sect. Fumigati and the highest numbers
of infections are attributed to 4. lentulus, A. thermomutatus
(syn. Neosartorya pseudofischeri) and species from A.
viridinutans species complex (AVSC) (Balajee et al. 2005,
2006, Sugui et al. 2010, 2014, Barrs et al. 2013, Talbot &
Barrs 2018).
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3. Moniliella sojae sp. nov., a species of black yeasts
isolated from Vietnamese soy paste (tuong), and
reassignment of Moniliella suaveolens strains to
Moniliella pyrgileucina sp. nov., Moniliella casei sp.

nov., and Moniliella macrospora emend. comb. nov.

Thanh VN!, HienDD?!, Yaguchi T? Sampaio JP?, Lachance
M-A*

! Center for Industrial Microbiology, Food Industries
Research Institute, 301-Nguyen Trai, Thanh Xuan, Hanoi,
Vietnam

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

3 UCIBIO-REQUIMTE, Departamento de Ciéncias da
Vida, Faculdade de Ciéncias e Tecnologia, Universidade
Nova de Lisboa, Caparica, Portugal

t Department of Biology, University of Western Ontario,
London, Canada

The presence of yeasts at different steps of Vietnamese soy
paste production was studied. Yeast growth occurred during
primary soybean fermentation, with the cell density reaching
4.106 cfu/ml and terminated during brine fermentation. The
dominant species were Pichia kudriavzevii and Millerozyma
farinosa. Over the span of 14 years, nine strains of Moniliella
were isolated. The strains had identical PCR fingerprints
generated with primer (GAC) 5 and identical D1/D2 and
internal transcribed spacer (ITS) sequences. A D1/D2-based
phylogeny indicated that the strains were closest to a group of
four previously assigned as Moniliella suaveolens strains.
Together they form a new lineage that is well separated from
all known species, including M. suaveolens (over 12.7%
divergence). ITS sequences indicated the presence of four
species differing from each other by 9-57 nt. The name
Moniliella sojae sp. nov. is proposed to accommodate the
strains isolated from Vietnamese soy paste, Monilie/la
pyrgileucina sp. nov. is proposed for PYCC 6800 and
Moniliella casei sp. nov. is proposed for CBS 157.58. An
emended combination Moniliella macrospora is proposed for
CBS 221.32 and CBS 223.32. The type strains and
MycoBank numbers are: M. sgjae sp. nov., SS 4.27=CBS

126448"=-NRRL Y-48680" and MB 822871; M. pyrgileucina
sp. nov., PYCC 6800T=CBS 15203T and MB 823030; M.
casei sp. nov., CBS 157.58"=IFM 60348" and MB 822872;
M. macrospora emend. comb. nov., CBS 221.32" (=MUCL
115277) and MB 822874.
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Ministry of Education, Culture, Sports, Science and Technology

National BioResource Project “Pathogenic Eukaryotic Microorganisms”
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In FY2002, the Ministry of Education, Culture, Sports,
Science and Technology (MEXT) implemented the National

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
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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. A new project for
epidemiological study of Cryptococcus in HIV-infected patients
wss launched in collaboration with Kenya Medical Res.
Institute (KEMRI) and doctors from UCSF, USA.
Furthermore, we have examinated the resistance properties
agaist antifungals and resistance mechanism on the isolates

causative aspergillosis in the environment.

2274 2018



BN - TTER T ARV F IV AERIE AT 72

- B

- WBRIE T Y = 7 b

'The project for prophylaxis, diagnosis, and treatment for aspergillosis

and the other mycoses in aged and neonate patients
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We found a novel antifungal-resistant mechanism (due to a
mutation of HMG-CoA reductase) of Aspergillus fumigatus
last year. We additionally analyzed the production of ergosterol
of resistant and susceptible 4. fumigatus strains and published a
paper regarding this antifungal-resistant mechanism in
Emerging Infectious Diseases. Furthermore, we are
investigating an unknown resistant mechanism using the fungal
strains stored in MMRC. Collaborative studies with other
domestic hospitals such as Keio University Hospital, we
enrolled the cases with non-tuberculous mycobacteriosis in
addition to the cases with COPD. We found in almost all cases
isolated antifungal-resistant strains had a history of antifungal
exposure. We also found that the spectrum of causative fungi
of chronic pulmonary aspergillosis in Japan is distinct from the
ones in European countries or US; i. e., Aspergillus section
Nigri is comparatively major as a responsible pathogen in our

countr Y.
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For the study of deep-seated mycoeis among neonates, we
conducted a nationwide retrospective survey in order to
determine numbers of invasive fungal infections (IFI) in Japan
(Medical Mycology 56: 679-686, 2018). 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. In this
year, we experienced the case of a 2 month-old boy with
chronic granulomatous disease which was diagnosed fungal

pneumonia using gastric aspirate culture. Rasamsonia piperina

36 THRY: HREEFNE

was isolated from gastric aspirate. The patient was treated with
micafungin based on the drug susceptibility test and clinically
improved. We also experienced 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. 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”
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SATREPS is a Japanese government program that promotes
international joint research. The program is structured as a
collaboration between the Japan Agency for Medical Research
and Development (AMED) which provides competitive
research funds for science and technology projects, and the
Japan International Cooperation Agency (JICA) which
provides development assistance (ODA) . Based on the needs
of developing countries, the program aims to address global
issues and lead to research outcomes of practical benefit to both
local and global society. Our proposal was selected in 2016, and
the project started in 2017FY.

The incidence of fungal infections is increasing worldwide.
The fungi’s drug resistance has strengthened along with the
increased frequency, and the mortality rate of the patients
having contracted drug-resistant fungal infections is high. The
mechanism how fungi gain drug resistance has not been
clarified. For example, it could be through the exposure to
pesticides containing ingredients similar to medical antifungal
drugs in the fields (fungicides) , or in the body of a patient
with chronic fungal infection who has undergone a treatment
using azole-based drugs for a long time. Moreover, there are
few public data within Brazil that shows the frequency of
identification regarding fungal strains that cause drug resistance.

In this situation, we planned our project in collaboration with
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the State University of Campinas in Brazil (UNICAMP).
Aims of our project are to clarify the epidemiology of drug-
resistant fungi causing drug resistance in Campinas
Metropolitan area, develop a new detection method for the
drug-resistant fungi and establish an optimum treatment system
and research network regarding the drug-fungi centered in
UNICAMP.

The research network between UNICAMP and several

medical institutes in Sao Paulo State has already established and

enrolling clinical cases of fungal infection and collecting clinical

fungal strains were started using RedCap database. In March
2018, 1+ Joint Coordinating Committee was held at
UNICAMP. Six Brazilian researchers visited and stayed in
Japan for about 1 month to receive lectures and training on
fungal research (from August to September and from
November to December). During their stay in Japan, on 7%
Global Network Forum in Infection and Immunity, 2 Brazilian
researchers gave poster presentations and Prof. Moretti ML,
the project manager of this program, delivered an invited

lecture.
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Japanese Initiative for Progress of Research on

Infectious Disease for Global Epidemic (J-PRIDE)

93 5L B Aspergillus fumigatus\Z X % 7 A~V F )b A
VG 2 rpU O S INME TS B 5 . BEAFOPIE RSO
WE T2 I3EATHRO THIRTH 5720, HrHEH#E
HHIEIRD LN TVD . FxlZINETIT, BRI
PRE KA — 7 % — (NGS) HEfliZiGHL T, 4
Sfumigatus DIEF N HFNHED A 2% 53, i ERE %
BT 5 &) BELEICELE D) RSHLEP S H»
WKWLTCE&. A7y =7 bTIE, HREEEHTORY
ZALEETMET A L TR L BET 2 TREOME
HIET. [ED LX) RIBAZNED L) REERT
KXo ThEREINE D] ZHOLPIL T, WEMEE R
BN T2 85 L &M LT 5.

Aspergillus fumigatus is a major cause of aspergillosis from

allergic bronchopulmonary aspergillosis (ABPA) to invasive

pulmonary aspergillosis (IPA), particularly in
immunocompromised 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. fumigatus.In this
project, we propose the elucidation of the quantitative effect of
environmental conditions related with adaptation in
A. fumigatus. 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 Prominet Research

Advanced Research of Infection and Immunity Based on

Integrative Understanding of Host-Microbe Interactions

THRFATE, FNTOWNEORK L 2 B Hi7- 0587
V—=T7DRIMZ T [Fa— 7o 3 4 v Mgk
Bl ERELTBY, Yk vy —oHEN L ERo T
Wi 7ay =7 b [EEE Of AR D kil
OB [ G 27 ] AF et ni] 25, v —7 1 ¥ 70k
RHER 7T 7T MRS, B EERL Tn5b . R
T 7T AT, EGRIEET R OA ) G5 53 5 D
BASHLE ) REWTGERE, SEERTFZERE, FHE RO
fffges & U<, AMEY &6 ETh ko hE
VAT AEOMENEM, FIANREAT HHEMRICL ZHHE
FPEOWGE & RYIE D FHERET 72 &12 D0\ T O ILRENE
%, BERE, WEIRRR, LSRR &R E TOE T IVER
REMOTHENL, 220580 N 2 BREEHAIICHE
H3 22 LT, BYYE - RIEHHOG T2 A=A 1852 H
LMCT B RIEAR O [EGAmlEE] 281l L, xo
TEREMERE & R 72 EDOIRAND B S5 8 HA /) R —
Ta vVAEZHIBL TV,

F KR

1) Otsubo R, Mimuro H, Ashida H, Hamazaki ], Murata S,
Sasakawa C. Shigella effector IpaH4.5 targets 265
proteasome subunit RPN13 to dampen cytotoxic T
lymphocyte activation. Cell Microbiol, ¢12974, 2018.

2) Tanaka S, Suto A, Iwamoto T, Kageyama T, Tamachi T,
Takatori H, Suzuki K, Hirose K, Ohara O, Lefebvre V,
Nakajima H. Sox12 promotes T reg differentiation in the
periphery during colitis. J Exp Med, 217, 2509-2519,
2018.

3) Tang C, Kakuta S, Shimizu K, Kadoki M, Kamiya T,
Shimazu T, Kubo S, Saijo S, Ishigame H, Nakae S,
Iwakura Y. Suppression of IL-17F, but not of IL-17A,

40

provides protection against colitis by inducing Treg cells
through modification of the intestinal microbiota. Nat
Immunol, 19, 755-765, 2018.

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. In this program, the
members focus on the understanding of molecular interactions
between hosts and microbes, especially commensal fungi and
bacteria, using the model assay systems targeting 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 the

infectious diseases and lead to the improvement of human

health.

5 22 %

2018



PRR29GEEE LA

- LA FE

2017 Fiscal Year Cooperative Research Program Report

MREE 17— 1
HEREMER Cryptococcus gattii D ERIER
T DR EFRIBENR

JIEAIEE - AFRLY
(ALK AR B 2 R 7E )
BIFWE - A
(TERFEREA L > 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)
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19994E\2 71 F & DN > 7 — 3 — BT Cryptococcus gattii
LAV T NAy T AFEDT 7 N T LA THRFEEL,
ZOHRT A A ERE QIR FEHIE IR Lo
DB 5. 2007FI1E, bPETHENEREEEZOND
Cgattiil>k %207 by s ZfEGBEESN, 20
B OIEBIDHIN L TW5 . 5 D C. neoformans\Z & % 7
U7 b3y s ZAEE B Y REE TS AR R GE
TEIEL, TOMCEFLRI L EWEMLES ) S hay o
AIEE BIFINTE Y, SERFEEGE L L CEERM
BICHEET L2 EPBEEIND. KR T, C gartii
(CG) &cC negformans (CN) (x5 sy in & % s
52 LT, REGHEDWEMPO TP 2552 &
ZHE L7,

CNFETIZFKA X, Cryprococcus spp. AT B LHE LT
#E L T & %98kDa manno protein (MP98) % F2ak 5
LIEZHEREETREAL NI VA 2=y 7 <Y
A (CnT-T) OFERICEDI L TWwa ., KIFETIE, 20
YTUATHWBEZETUTOZERHLNE R 5

7. 1) CoT-I =7 ADMIMNICARER 2 Qs g7 L 2
%, CGTIECNIZI_AFERIGIZZ L <, WA
fa N & Feii L T\ 7z, 2) CG TS % O Thl1fiE
IBEPRT L7z, 3) CGORBKT DI RERFFEN 2
Th1AHIE D53 LaFE 2 0 L 72 .

— 5T, REREOFEMEICEE 23 EL S 5 CTAB
e A 5T 2 R L, & 512 ConA-sepharose 4B 71 7 4
WZHEE T A0 % FE3 L Dectin-2& OJSEE % AT L 72
LA, UTOZENFPELPIZ%R 572, 1) CNHRET
13 Dectin-2~ D #E A4, Dectin-2L R — & — g o1& 14
b, & 8RB KA O AL 2 R L7202k L
T,CCHETIEHEVWTNLOWMELHE T LW, 2)
ConA IZ#5 &3 % 2L B4 & L T galactoxylomannan
(GalXM), mannoprotein (MP) 2541 5 1L T\ % 2%, #i
GalXM P, 5 GalXM % FH\ 72 f#dT 20 6 B O
P GalXM & (3887 2 Mgk R S iz, 3) AER
D FF7 MP TH 5 chtin deacetylase I & - T Dectin-2 L
R—F — gl LA g S .

DLED#ERN S, C. gattii & C. neoformans 3 Dectin-2-
DT HZREIEE R R T 2 & T, ZDH%O ThlIRESE
WELY, 2O EDPMEROIREEDENIZIET 2
TREEAVRIE S M7z, MERE T8 7% % Dectin-20 1) 77
¥ PR & LTMP O REMEA S 2 b, 41213 T O
HEDE & QBRI OWT E S IZHIT 2 D 2 FET
HD. TNHOFEIL, F460 H AR GEFSFMERIC
THE L7z,
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Study of fungal pathogenicity and host innate
immune responses

Shoichiro Kurata
(Graduate School of Pharmaceutical Sciences)

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

A

HF REGHE ISR EN D EIUEL 5| 3 2 3 RIEE
W ORREEFEBRER L, KRS LTARHATH Y, R&%
B E o Twah . EWEFNIE Y v ¥ — AiedERI%
\&, Candida glabrata % F\ > T, 515058 {2 & MLt 2 7222
BARTATI7) =% LTWE, 2D V=A% H»
LE REMEORBICE D L@EETE27 ) 574 RIS
BTEDL. LDLENS, 7 A EOWHLEI % 51
ELTHW TSN 2 2 &1, BIFEMICATRE
THb. — N, BRGEMEICL I TWS v 3
vV a yNTL, ANEERDE HERENRITICENLTWY
L. FIT, KR TIE, vy —DAETAEEDY
V—2A%FHLT, ¥ a vy auNTTOMRTIS, Ik
JRELTR ORI FE BB OFFRH & | 7 P W EE O
RoREL HigL7-.

ZDI=DIT, FEEEICHE. L2 a Y a T
HERE R G BRR 2 F VT (BRI 514-11) |, “FR274E
FEVZ B OB AR TIIAEF LTI 2 WEIE T2 K
LU ERAR2026 R/ 2 T L, ¥ a v P awNTiIxt
T BMWEEDME T L 72 Rkt & 57T R R E L 72 (BRIRE S
15-13). P28 1L, 1o D, 15 FARHN T O Xl
REAYMILT LTV 72 1R & AT L, fif AN T OBEG#IC
VR BIET 2 FE L7z (BRIREG16-6). £ 2T, &4
R, YavYaunNzraHnTRELZINS O#ET
TA3, ¥ AEREEE LB, KN TOREEIZE b
LHOME) ST AL, YayTay e v
TAEEORRENE BN L2, a7 T a NN T
i, BRICHT A 0ZI0E 1L, NF-«BEK TH 5 Toll #£
BEASHIE LT\ % URFZEE T, I @ Toll #&i#% % il i
T AHMZEEREFEL TWEA, G0, ZOFHIE
PRITER 0T 2 PO FEHIIZ B D & 2 WS &
mE o7z,
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Innate immune responses against pathogen
infection

Takashi Fujita

(Institute for Virus Research, Kyoto University)
Hiroki Kato

(Institute for Virus Research, Kyoto University)
Mitsutoshi Yoneyama

(Medical Mycology Research Center, Chiba University)
Koji Onomoto

(Medical Mycology Research Center, Chiba University)

A

AIEFFE T, SETHEWICBIT A7 AV AH
RIZIZ BV CEE KB 2D 7 4 VA et v —
TH 5 RIG-T-ike 21K (RLR) IZEHL, bl &
%7 A )b A RNABHIO 75 FH8HE & AEFRBRRE 12D v TRk
e L CREIT 24T > T\ AL FRISEFE, MIlRAA P LA
Wikr (SG) DIERL % 4 L 72 RLRIGMEAL 0 45 74t 1o
WCATLCTB D, T4 F T2 Pumilio D FEREMAT 72 &
B D % AT o T & 72 (PLoS Pathogens, 2016, 2014;
Curr Opin Immunol, 2015). ZRAEFEIL, FEAEELIZIA & L 72
SGIZRIET AHBRNAK & > /X7 H (RBP) 122w
TOBBEMITZERBL. CNTTORTL2S, 20
RBP @ # = WA 12 BV CRNA 7 A b A EGL 26
L7 1H A v % —7 xu >y (IFN) BET3HE T b
LT A VA BIRGIEISE DS G L TwioZ e
5, ZOFTOPT A NVARE % EICHIET 2K TH
HZEDNHRLIRIBENT W2, EHIZZDHTIE, 74
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1, ZhUZiER Lf:éﬂi%ﬂ’ﬂttﬁﬂ‘frioi C&EELTw5
RNAO R Ex &GOz EKEL Wb, —F
'@CMWWQ@¥%mwt‘ STy TNV
7 AZAEHR L, in vivo IZBIT APLT A )V R EEND B 5
Lowfmﬁﬁhﬁ¢1%5.
MREE "17—4
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Activation of secondary metabolism in Aspergillus
Jfumigatus strains with resistance to ribosome-
targeting chemicals

Teigo Asai

(Graduate School of Arts and Sciences, The University

of Tokyo)
Katsuhiko Kamei

(Medical Mycology Research Center, Chiba University)
Tetsu Watanabe

(Medical Mycology Research Center, Chiba University)
Daisuke Hagiwara

(Medical Mycology Research Center, Chiba University)
Takashi Yaguchi

(Medical Mycology Research Center, Chiba University)
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FEEE, fbF B %2 v C Aspergillus fumigatus O 7™
A r7a<A Bk EFR L, ZRAEHEELL

EREKRE R L. SEEE, (LEERFEORE, L
MR, EIRFFONA Z7u~ A 2 VBOBEEZ{LS
&, N Tax A T Y B 2 200 IR L 72, £
NENHEET 5 L, ZREHFHOE ALK W < 2oh
DINY = VIZHEESNT TRTh, Bk o€y »
77 LT, Rt =7 v = TR R R
RN 2T o7z, EOMRTH T OERPFA ST
720, B E DB ZIRARBHE AL L“Cb\
PIIRFET 2 2L o7 b Do, it EFRE 12388
FTHERLWCOPRELTEY, BUEZLHIZOWT
MR AT 2 AT o T B F 7z, MO AspergillusJ& T# 12
DWTHNA T A 2w BIHERO i Z RACHTTE T
etk z R LT o, %I 5 OROLEBN 217

, MR THEOZERE AT LT, N ru~

1 //BﬂﬁTL&JE& (Mﬁﬁf«ﬁléﬂ: W A LR NE
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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)
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Candida glabrata\3 7 " — MREZNETH % 7290 |2 4F
BEBDEINL T2 2%, IiERFI2B W T, *ﬁ#ﬁﬂ&
H% ., 2 2 THBIRRETIE, v A7) T b=
LIENTIZ & > T C. glabrata\Z 3B % 7 7 — VIR B A
HEZXLOEEE HIWIZ LTV 5. C. glabrata WiIR 55 B
ZHWT, B¥a+v—, yab)<xy =, 7
IFV =, K a3F = VIZ20-45H M RETH &
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LT, FT7 V=V L CENENEZHEPMELT L
TRk GEALER) 2T 5 2 & ST & 72, AR LS iENT
OFEFR, WEFN/RD TV T AT 0 — VAREIZIZZELD
%<, T VOMBNERREISBAPHER SN 7
J DR ST VA7) TN — LRI OREE, 40
T = VISR LTI 2 /R L 72k T, SRSk R
YT ERGIMEKE T Tdh SHRDRIZIEAREE PR S 1L
7. R aF =,/ rua b))y = Vi sk T
Epa3fii& W7 D@ FEBIAMERE S 1172 . Epa3idNA 4 7 1
VAN E R BIEFTH Y, 7V — VIR S3
HEEEINETIE R FTLvERAE o7, ko
fik% £ £ ®, Antimicrobial Agents and Chemotherapy ™~
efa L7z, BFE, revice version  /E A CTdH 5 .
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1) Mafalda Cavalheiro, Catarina Costa, Ana Silva-Dias,
Isabel M. Miranda, Can Wang, Pedro Pais, Sandra N.
Pinto, Dalila Mil-Homens, Sato-Okamoto Michiyo,
Takahashi-Nakaguchi Azusa, Raquel M. Silva, Nuno P.
Mira, Arsénio Fialhol, Hiroji Chibana, Acécio R.
Gongalves, Geraldine Butler, Miguel C. Teixeira:
Unveiling the mechanisms of in vitro evolution towards
fluconazole resistance of a Candida glabrata clinical
isolate: a transcriptomics approach. Submitted to
Antimicrobial Agents and Chemotherapy.

2) Romio D, Cavalheiro M, Mil-Homens D, Santos R,
Pais P, Costa C, Takahashi-Nakaguchi A, Fialho AM,
Chibana H, Teixeira MC. A New Determinant of
Candida glabrata Virulence: The Acetate Exporter
CgDtrl. Front Cell Infect Microbiol. 2017 Nov 14; 7:
473. doi:10.3389/fcimb.2017.00473. eCollection 2017.
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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)
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Deletion effect of genes related to the cell wall
architecture of Candida glabrata

Nobuyuki Shibata, Masato Sasaki, Fumie Ito,
Yutaka Tanaka

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

(Medical Mycology Research Center, Chiba University)
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1) Yutaka Tanaka, Masato Sasaki, Fumie Ito, Toshio
Aoyama, Michiyo Sato-Okamoto, Azusa Takahashi-
Nakaguchi, Hiroji Chibana, Nobuyuki Shibata:
Cooperation between ER stress and calcineurin signaling
requires maintaining the cell wall integrity in Candida
glabrata, Fungal Biology, 122(1):19-33

2 ) Fumie Itoh, Shizuka Takahashi, Yutaka Tanaka, Atsushi
Kudoh, Masato Sasaki, Michiyo Okamoto, Azusa
Takahashi-Nakaguchi, Masashi Yamaguchi, Kazuyoshi
Kawakami, Hiroji Chibana and Nobuyuki Shibata:
Glycosyltransferase Algb is required for cell wall integrity
and virulence of Candida glabrata, FEBS Journal(Under

revision)
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Metabolome analysis based on fungal metabolites
of drug-resistant mutant Aspergillus fumigatus

Tomoo Hosoe

(Department of Organic chemistry, Hoshi University)
Hisashi Takeda

(Department of Organic chemistry, Hoshi University)
Daigo Wakana

(Department of Organic chemistry, Hoshi University)
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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)
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720, WIENOBIER D EFORT 277§ b OHERET
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Enantioselective synthesis of new antibacterial
and antifungal agents and evaluation of its
activity
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Analysis of azole-resistant 4. fumigatus clones
selected with a fungicide, tebuconazole

Takahito Toyotome
(Department of Veterinary Medicine, Obihiro
University of Agriculture and Veterinary Medicine)
Katsuhiko Kamei
(Medical Mycology Research Center, Chiba University)
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Development of antifungal seeds from chemical
compound library owned by Chiba University
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(Medical Mycology Research Center, Chiba University)

AT S

THERFPRAET HL000EFE O 4 ) T F VERILE
Yo BAAFEEOILEWIZOVTIE, —kRAZ ) —=
YT RMT LI, TR, 6 BEOLAEWIZ oW T
R T H S (FFI2016-058951) . S 15284F 13 5% %
550H 4 DAL G W2 D\~ T, Candida albicans, C. glabrata,
Aspergillus fumigatus, Cryptococcus neoﬁrmam%@@I%‘% 7RI
BRI L CABHEEE RSN, KiIZZhes0
fLEWIZOWT, ~ 7 X OFFEMINE 2 F v T RS
Prfafe LoMlamk e Lz 25, 1 EEO{L
AW EEEDHERR S Y, PLEWEE [ — XA ]
&L, BEMER R OB &2 #ED TN 5 .

Ly y -t #5229 2018



seRE " 17—13
Aging associated tissues dysfunction through
regulation of micbrobiota and metabolites

BT
(Genetics Department, Harvard Medical School)
Ly Fiea
(FERFEREEIEL > ¥ —)
Motoshi Hayano
(Genetics Department, Harvard Medical School)
Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)

e E S

e R 3 & IS, SA, RIER EIZOWTIEEFE
FRMEDVDHN > TETWLEH, — T L BT
FOBRIEIAHETH 5. AWFRISHNMEIC X 25ES
MR 7% R~ OB & [ L] flHo T ReE %
Y, AR X 7 KT A4 b ORIEE A L7 s tkbe
OMExRFT A5 & HEEE L7,

I-Ppol LI B ¥ FX 7 L — A % 7 DNA$H
HBFET Oy ) LB L 2R EREE TV, ICE
(Inducible changed in Epigenome) ~ 7 A (% Harvard Medical
School @ David A. SinclairWF 72 =12 B W THEEE S LT W
% (unpublished data). ICE~ 7 A TIZE AR O EL~
ARBICEERSHAICB T LK T 2EBE S
1, FOXO %> CTCF ## & sHIsF 2219 7 H3K27ac, H3K56ac
% L T DNA methylation DZS{L 2SI S 5 . 4l +
ERFEREEFNEL ¥ —I12BWT, ICE~Y Y AR
EROELTY ADWIZBWT, REY—T—THiHT
frar7 )77 A a4 Mo kA, Z L TFluoro
Jade C staining {2 & % Neuronal Degeneration 25 fif 72 & 41
72, IS DOFEREDSICE~ 7 A2 B\ C o abEE 3 5
WHRIEREENL TV I EFHALRI 572 &
%, COREEROZERIZDOWT, BN & A HE
WZOWTIEIT 5 & & B2, BEOKIGIEICE D 5
al, 2-7 32— 5Bl & £ NIk 5 S, Typhimurium %
Citrobactor rodentium J& 445 & & 5 12 L T %
MEGEREMETT 5. FRCEIZ B CTRBNTR S
LB HEM DR EEODNAR L A b Y Bfi% &0 &
HIHIE L, B EZFFEST 2 00 % H T, LE

FEEEIED.

MEEE "17—14
ITAMEZRSEE Trem2D B > 3 5 g5
IZH T B1RE| DA

JEUf - Rk ]

(B R R EEBE B sk AR A i JE R
[lER

(TERFHEREFMIEL Y 5 —)

Studies on the role of the ITAM-coupled

receptor Trem2 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)
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Molecular interaction between gene silencing
and innate immune responses in mammalian
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Terbinafine resistance of Trichophyton clinical
isolates caused by specific point mutations in the
squalene epoxidase gene.
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Effect of cyclic peptides produced by pathogenic
Aspergillus species on host immune response

Maiko Umemura
(Bioproduction Research Institute, National Institute of
Advanced Industrial Science and Technology)
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(Diagnostic Center for Animal Health and Food Safety,
Obihiro University of Agriculture and Veterinary
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1) Hagiwara, D., Sakai, K., Umemura, M., Nogawa, T,
Kato, N., Osada, H., Watanabe, A., Kawamoto, S.,
Gonoi, T., Kamei, K., Temperature during conidiation
affects stress tolerance, pigmentation, and trypacidin
accumulation in the conidia of the airborne pathogen
Aspergillus fumigatus, PLoS One, 12, ¢0177050, 2017
(doi: 10.1371/journal.pone.0177050) .
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Functional analysis of galactofuranose-
containing oligosaccharides in the pathogenicity
of Aspergillus fumigatus

Takuji Oka
(Department of Applied Microbial Technology, Sojo
University)
Katsuhiko Kamei, Akira Watanabe
(Medical Mycology Research Center, Chiba University)
Daisuke Hagiwara
(Laboratory of Fungal Interaction and Molecular
Biology, Faculty of Life and Environmental Sciences,
University of Tsukuba)
Yutaka Tanaka, Nobuyuki Shibata
(Department of Infection and Host Defense, Tohoku
Medical and Pharmaceutical University)
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UDP-Gal, »* 5 UDP-Gal, & 6§ 2 #E Th % Glf O
B2 k%8 L, UDP-Gal, 2 S EA W L72b 0%
HPLCIZ L > THRE L THEH L T\, 2078, UDP-
Galy & #Efi3 2 2 & SWISRHEE IS BT 2 HEHKA T & % o
TWwiz, TORREIHES 2572012, KIS FHIZUDP-
Galyx AL 5 b 0 1ZUDP-Gal, & GIf % IS 5 4 i
BRI RIBEMrRELLICE A, TOEKK
IR %5 2 & TUDP-Gal & #1495 2 & 72 < Galy
ERBRIGEOMBSTREE o 72 S ORISR T
T, GfsAB & O GfsC D Gal 4z B R IGTE 2 e L
7ol 2 A, MR HAOBES TGalik i KT 5l F
TEHEBT MM E2ET 22 LN IR o7z, F72,
AgfiC, AghACH & ' ZN 6 OMHMHICE R E L TT
FTGM O fg#7 % "H-NMRf#AT 8B £ U8 2 F )V AL 4547 12
Ko THER L. ZORR, AghCHRTIZBL, 5-GalFklE
E L WA L, AghACHR TI, BL, 5-GalFkHk A3 42 <
RSN b T ENHL R o7z, PLEORERED
5, Aspergillus fumigatus D4 T 0 Bl, 5-GalHE$H13 GfsA &
GECAHHMIc@ 2 & THEERENLZ L ZHS 2
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PA14 domain-containing galactofuranose-specific B-D-

galactofuranosidase from Streptomyces sp. Biosci.
Biotechnol. Biochem. (2017)81, 1314-1319.
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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)
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Search for new antifungal drug seeds from
unutilized microorganism.
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Takaaki Kubota
(Showa Pharmaceutical University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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Rapid diagnosis and pathogenicity of the
infection caused by BCG Tokyo strain.
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Kiyofumi Ohkusu
(Department of microbiology. Tokyo Medical University)
Naruhiko Ishiwada, Misako Ohkusu, Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)
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RISt & LT Y oEEIR R G RE, MillE Ry
JKIYEDIE E 72 5 IR EE LA I2IE, & M
K & O %17 - 72 BT, PuHERIC X 50N E R
ENDBAY, B, MATE CHlE FEM L T\ % PCRIETIR
 MEEBE EBCGoEMITH k2w, A D
i3, BCGHER T 54 ~—I12 X 5PCRB X O H A THH
ENTWv 2 BCGHIEHIEA OIEELIA KB H 5 Z &
HEI SN T W5 RDIGHHIR D ¥ — 7 .0 AEKT 24T &
&ET,BCG & v MAERE Z AUz R k%
WL L7z, FEBRIZ, U v oSO B, IR, 58
KOG & OBAED S EHBCGH AT 5 2
ENTRETH o 72, BARE AL, PR R 5 B
G, B R & —F L Tz, RN 3k A
SEIEMN T 2 2 LI XD, BRI & 5 H DL &
BT 5 72012, BRSO KEE R REEE %
o7z,
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1) Otsuka T, Hosokai R, Watanabe T, Ishiwada N, Saitoh
A. Subcutaneous chest wall abscess as a complication of
BCG vaccination. Pediatr Int. 2017 Oct 3. doi: 10.
1111/ped. 13382.
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The analysis of serotype specific IgG antibody,
opsophagocytic activity of Streptococcus
pneumoniae and anti polyribosyl ribitol
phosphate antibody of Haemphilus influenzae
among children with asplenia

Tadashi Hoshino, Kenichi Takeshita
(Chiba Children’s Hospital)
Naruhiko Ishiwada, Noriko Takeuchi
(Medical Mycology Research Center, Chiba University)
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PIZ BT B IEMESERED ) A7 LT 7 F iR
T 2Rl 2 5 % B 89T/ RIUE B 2344 O il S BRI I
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HL3BIERD Sz, S OICiL, EREER R IE o s
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G L7 mEREREBO/NNL (BPVEET) 12T 2
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1) Takeshita K, Ishiwada N, Takeuchi N, Takahashi Y,
Naito S, Nagasawa K, Hishiki H, Hoshino T, Shimojo
N. Pneumococcal IgG levels against 13-valent
pneumococcal conjugate vaccine serotypes in Japanese
children with a medical history of hematopoietic
neoplasms and solid tumors. 71: 13-21, 2018
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Towards development of novel therapeutic
strategies targeting the unique mechanism of
genome maintenance in Cryptococcus neoformans

Akira Matsuura

(Graduate School of Science, Chiba University)
Shunsuke Kubota

(Graduate School of Advanced Integration Science,

Chiba University)

Hiroki Takahashi, Katsuhiko Kamei, Susumu Kawamoto,
Akio Toh-e

(Medical Mycology Research Center, Chiba University)
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Cryptococcus neoformans \$EIF\ZHAE S HF WL T
HY, FICRERBEORT LA NCERE LEER )T
Fav s AEZFISETHMRLEEERE LTHoN
TWwa, KL, WIRT 7 A3 PSR C & 2w, #in
T =T T4 TOREBEHPE, BN S NEHIK
DNA With o Kb\ 2SS4 E T 7 1 A 7 AR Y A3 &
N5, % EDNABEICHES 21— 7 2 EEHz b >
ZEDPBHSPIZEN TV S (Edman, 1992). K78 T
\&, C. neoformans R BARK UG E TD 7/ L Z240ICTEH
L, 70 X7 KB L ODNAEGXm CTERT %4071
DOHRE L 7 DAL, BB A 7V E DR EZ S I
T eI, TNEFENE LGOS E
HigL w5,

Z M E TIZ, DNA Ko & #EFF - 13H 3 5 BRI
% C. neoformans T H OB R & T L L TRIZFH, 04
WA TFEE A CCTHENZ LT\ b. JifEEE TIZ,
Fea HEE LK e MET 2R TH LT O A
7 — X Ot 721 = v+ CnEST20 RIBAINEAS, — 15
ETHFM AR T L2 A L7, oS { DAY T
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Transcriptome analysis of Salmonella
Typhimurium during infection of mouse

Akiko Takaya
(Graduate School of Pharmaceutical Sciences, Chiba
University)
Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)
Tomoko Yamamoto
(Medical Mycology Research Center, Chiba University)
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Understanding the intestinal immune responses
orchestrating by gut microbiota and
mycobacteria

Teruyuki Sano
(New York University, School of Medicine Skirball
Institute of Biomolecular Medicine)

Yoshiyuki Goto
(Medical Mycology Research Center, Chiba University)
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FE P EME THAMEZSBELS S & C albicans
WHGEICERT A &EHR S, FFE OB MR 2
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Measurement of mitophagic activity in Candida
glabrata

Minoru Nagi
(National Institute of Infectious Diseases)
Hiroji Chibana
(Medical Mycology Research Center, Chiba University)
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DOMEFFIZEG L TV B EDH S NIz S 7208, WMk
B BEM R EEIDr o T v, 72, C glabrata
TIE~A b7 7 V=GO ARADPRIELTH Y, €D
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Regulation of inflammatory response with
sivelestat and thrombomodulin in murine
bacterial pneumonia model

Eizo Watanabe, Rui Kawaguchi
(Department of Emergency and Critical Care Medicine,
Chiba University)
Naruhiko Ishiwada
(Medical Mycology Research Center, Chiba University)
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SMICTHHT, ¥ AHIiSERE 2 [ EPICEAL
Migee TV LIRE 217 o 72, iET IV~ 7 12
xF LS 3 MBI TM 2 BEEAN G- L, Wik
HARMBZIEIE ST A2BWT, (TMES0f
(2> &, M7 cytokine i £, HMGBI, syndecan-1, fifilfi

BEWE, bR, EGRAIBEEC 81 5 cytokine FE B %
TERERYIC MGG L7z, T ofs R, MiREREEAREICE

T, TM#Z 512 & o THiE TNE IL-10i# B i3 v 941
AT & 7 > 72 HMGBLIZ TM#% 5 TH Z 12K
T, syndecan-1H \TM 2 5- T TN 2 B0 72, — 7,
Jily 0L PN B AR L2 wfiﬁ&k%ﬂhﬁfﬂJW%ﬁ
FITLT L, IM#EZSICE o TEA L (p<0.05) .
TRV A 24FE R 2Tl BB N B & Zﬁmiﬂ?;ﬁﬁ’tﬂﬂﬂﬁ
WM T, rTM# 512 X » TTINF#EIHZFIE T, IL-10
FEHFIMEWNEO AT EAMER 2R L7z, Dk
ZENS YT AN RIRENG 58T T IV B TM O
FIEVERDSROONTz. 72 TM#EG2 L 5T, glycocalyx
layer B 55 25888 S AL 2 W EB IR b /RIZ S 7z,
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Investigation of distribution on the related
species of Aspergillus fumigatus in Japan

Dai Hirose
(School of Pharmacy, Nihon University)
Takashi Yaguchi
(Medical Mycology Research Center, Chiba University)
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Aspergillus JEAH & W1 5 A2 L 72 20174E10 H (2 Al B 07
BT 5-10 m I BE T126 Fr, 5H84®ATIZ B W T
TIEFR R BRI L 72, & I EURH ’O\/"C‘{/ﬂll L7za—
YW A NS X0 Aspergillus & D 53 BERE #E &
otz %45 %Iﬁkowfﬁ%ﬁﬂbivﬁ»%/l
) BIE T ORI RO S E 217V, K
MICBT A ZRHEOHBEEZREH L. TN 50K
A, 3 Hi 9 f# (sect. Fumigati: 4. fumigatus, A. felis; sec.
Flavi: 4. nomius; sect. Nigri: 4. neoniger, A. brasiliensis,
A. tubingensis, A.japonicus, A. welwitschiae,
D Gy A S FE RS W Tz Aspergillus
Sfumigatus B TEIE D A. felis |, BRI AR BBE
BUAHBHEDE L {&d o/, REIEKIZO W
T, 4 M7 aF V= VIR %R EZME % Etest |2 &
0 R L 724k R, 36% 12 d 72 B 4 #k TMIC 2512 pg/mL
D EZRRS ZEWW S0 Lo Tz dspergillus felis % I <
SAHIZEY L TITARMIREZIZ BT 2 MBUHEAYE <, sect.
Nigri D (2D TN A TEAE 5 0 #3s T B EE S
B EIF] A3 A B L7z sect. Nigri DEFEIZBILTH A b
T 3G = VTR S B SR I B L 7oA, A
neoniger & A. tubingensis\Z B\ T L N E 154 % £53% D
B TMIC 2% pug/mL UL 2 iRd &SN E R o7,

A. brunneoviolaceus)
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Pathogenesis of non-encapsulated Streprococcus
pneumoniae isolated from nursery school

Noriyuki Wada
(Wada Pediatric Clinic)
Satoko Kurosawa

(Kurosawa Children’s and Internal Medicine Clinic)

Naruhiko Ishiwada, Noriko Takeuchi, Misako Ohkusu
(Medical Mycology Research Center, Chiba University)
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KW R B EEMED S ) | T 72, ¥HELICBS 5 5158
PEASRIG S 7z ke L CORE BEEA 5 2 S 15 5
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1. REWEAT (BIEFREAKEEE AR AL
“Stratum corneum as niche to control skin microbiota”
JE R ¢ VUK

60

. Dr. Gordon Brown (University of Aberdeen, UK)

“MelLec: A new player in antifungal immunity”

. Dr. Glen N. Barber (University of Miami, USA)
“The STING controlled innate immune signaling

pathway, infectious disease, inflammation and cancer”

[’F#®#8] (International forum)
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1. BEHFEKR (LR EESEAR SR

“Comparative genomics with strain-level resolution”

- RARAESE (THERFERAERE R £ FE B R G B
“Cutaneous acquisition of Staphylococcus quorum-
sensing agr mutations protects against atopic dermatitis

development”

. B RET GTEBRAEE =5 I8 5 e B RS )
“Candida albicans skin colonization exacerbates the
inflammation of imiquimod induced psoriasis-like

dermatitis in mice”

JER ke
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. HHEE (University of Michigan, USA)

“The mouth-gut axis in gastrointestinal diseases”
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“Comprehensive analysis of intestinal virome”

CEH R GREURSEERARTTEAT JOAE oI5 00 BF)
“Gut Multi-ecosystem of Epithelial Cells, Immune Cells
and Commensal Microbiota for Symbiosis and

Inflammation”
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[International Speakers]

Alistair Brown (University of Aberdeen, UK)

[ Adaptation to specific host signals triggers immune evasion

in Candida albicans, a major fungal pathogen of humans” |

Matthew C. Fisher (Imperial College, UK)
[ Emergence of antifungal resistance — challenges to human

health |

Ruoyu Li (Peking University, China)
[CARD9 deficiency and dematiaceous fungal infections

Maria Luiza Moretti (University of Campinas, Brazil)

[ Neglected endemic mycoses in Brazil |

Mihai G. Netea (Radboud University Medical Center, the
Netherlands)
[Functional genomics identification of novel pathways of

human antifungal immune responsesJ

Uapanese Speakers]
Daisuke Hagiwara (Tsukuba University)
[ Discovery of a novel regulator of azole drug response in

Aspergillus fumigﬂiuﬂ

T

Daigo Hashimoto (Hokkaido University)
[ Crosstalk between microbiota and host immune system
affects the outcomes of hematopoietic stem cell

transplantation ]
P

Koichi Hirose (International Health and Welfare University )

[ Roles of Dectin-1 in allergic airway inflammation |

Taiga Miyazaki (Nagasaki University)

[ Translational research on invasive candidiasis |

Kiminori Shimizu (Tokyo University of Science)
[Involvement of PMT2 gene of the human pathogen

Cryptococcus neoformans in fungal taxonomyJ

Takahito Toyotome (Obihiro University of Agriculture and
Veterinary Medicine)
[ Biofilm formation by Aspergillus fumigatuﬂ

Keigo Ueno (National Institute of Infectious Diseases)
['A dendritic cell-based systemic vaccine induces long-lived
lung-resident memory Th17 cells and ameliorates pulmonary

cryptococcosis
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Mounira Chelbi-Alix

(Université Paris Descartes, Paris, France)

16 :00~17:00

[ Role of PML nuclear bodies in protein degradation and
antiviral defense |
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Eggi Arguni

16:30~17:30

(Eliminate Dengue Project Yogyakarta, Faculty of
Medicine, Universitas Gadjah Mada)
[ Wolbachia Aedes aegypti: an alternative strategy in

dengue elimination
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Gabriel Nufiez
(Department of Pathology and Comprehensive Cancer
Center, University of Michigan, Ann Arbor, MI,
USA)

[Role of the Microbiota in Intestinal Pathogen

17:00~18:30
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Colonization and Inflammatory Disease |
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Nobuhiko Kamada
(Division of Gastroenterology, Department of Internal
Medicine, The University of Michigan Medical School

[ The Gut Microbiota and IBD: Moving from Correlation
to Causation |
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Glen N. Barber
(Department of Cell Biology, University of Miami
School of Medicine, USA)

[STING: Innate immune signal, inflammation and

17:00~18:00
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