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Strategies in Industry-Academia-Government
Collaboration for Japanese Society for
Bacteriology

Conveners: Ken Kikuchi (Tokyo Women’s Medical Univ.)
Hiroshi Tamura (Japan Bio-venture Development
Association/LPS Consulting Office)
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Present Situation and Future Prospects of Liaison between
Industries, Academies and Governments

(OTatsuro Shirai (Industries-Academies Liaison System Research Institute)
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Industry-government-academia collaboration to overcome the
issues for the R&D of new antibacterials

(OYoshinori Yamano (Pharmaceutical Research Division, Shionogi & Co.,
Ltd.)
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A new method for detecting and measuring bacteria
OHiroshi Shiigi (Dept. Applied Chem. Sch. Eng., Osaka Pref. Univ.)

To understand the biological functions of microorganism is required
to reduce their threats and increase their usefulness. In order to
understand the biological function of the target bacteria, it is
necessary to confirm their presence in the sample, and to isolate and
recover them from the sample. Moreover, an importance of real-time
evaluation of bacterial activity increase for various purposes such as
hygiene management, development of antibacterial agents, and
effective utilization of bacterial resources. This necessitates a
quantitative assessment of metabolic processes, including growth and
respiration. Here we would like to introduce the development of
optical and electrochemical methods for detecting the target cell and
assessing bacterial activity.
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An Innovation which is NOT ONLY come from science and
technology
(OvYasushi Hara (Dept. Econ., Hitotsubashi Univ.)

Hiclsfla by A2 LT, BEND L TtS s R ey
BT w A ) N—y g v EIEDE 9, Innovation &\~ 5 SIE
DR Sl THRffiEsT ) ERShicegwh, BATIRLIELIE,
BN RN A TR L B e e ) ~NERET L L 2
I R—va VERZIDNTEE L, AT, B8l 70
Lol A/ _R=vav| LHL, 417 X=va VORFERZDONT,
ARGl R L OT — 2 T OfER Y REL T, #ifC, 735
o b e 725487 EHRDEFRH T v v 2 N2 2 —FEIRF O
BAFEFL BT 5 HORHE ST OB RCOVWTHRALET, Thbo
r— AT, WNREBOTHEMESRNHENLTH D, - ORFAY el
B AHED IR T, KFER L ORZEN Y R 7 2800 JeBRA 7o 8B 5%
{152 &TC, BELHOLHXFER L CFd, Feglcir, B
BREZIL LD ETHHRERFEBCBE L T, RHFNERORR,
TR LS OHEE « ATIRRCOWTHEIET 2 2 &C, EEYNE
DISCHEEEL Tz ar AT A (EE-RFEBE) ZEVHE5 LT
WHENRBR L E T, ~v ) — e F = A7 u v 2003 FIciRE L TLL
B, A—7Fv A/ N—vavinwsFEN, BATREEXHHEDOY
RCIEKHWOBNRD LS5 D L, LI LA—Tv A/ _—v g
VL, BREEL 7 2 =iy — AT dWMb 2 &, BAHVIE, *
SLIEHMA Y AL 7 2 =D EHTHLCEELT, ThboR
T =7 mNE—MOBENRFEOSE LN EETHDH Z LT ET
HH0OTT, MEFEOEHE Lbic, EEEEEDOED HizonT
FRrEDLRTEEZ T ET,

S03

[ & D5y 4]
—BAMEFERLE - IFSERIEE—

are—1—FR & FRKE - BAMEYSR)
E 3 (ESRRAENTZERT - BAV A L RS
NL #ngg GRAEKRZ: - BARRRAEFS - BARERDY

fHF2)

Molecular Mechanism of Infection and
Immunity

Conveners: Yutaka Terao (Niigata Univ.)
Makoto Takeda (NIID)
Kazuyoshi Kawakami (Tohoku Univ.)
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Co-hosts: The Federation Microbiological Society of Japan, The Japanese
Society for Virology, The Japanese Association for Infectious

Diseases, Japanese Society for Host Defence Research

S03-1

Xenophagy induction mechanism during Group A
Streptococcus infection
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(OTakashi Nozawa, Ichiro Nakagawa (Dept. Microbiol., Grad Sch. Med.,
Kyoto Univ.)

Xenophagy is one of intracellular antimicrobial membrane trafficking
pathway. Xenophagy is induced in response to bacterial invasion into
host cytosol and selectively eliminates intracellular bacteria through
lysosomal degradation. During Group A Streptococcus (GAS), a major
human pathogen, infection in epithelial cells, various host danger
sensors recognize the cytosolic bacteria and TBK1 directs xenophagy
induction. We previously reported that endosome-resident RAB35 is
critical for xenophagy induction by recruiting autophagy receptor
NDP52 and this RAB35-NDP52 axis is activated by TBK1 kinase
(Minowa-Nozawa et al., 2017). Our recent advances revealed that
Ca2?* levels elevated by bacterial infection activate TBK1 for
xenophagy in a process mediated by the Ca?*-binding Rab regulator
protein TBC1D9. We observed TBC1D9 recruitment to ubiquitin-
positive bacteria via its ubiquitin-binding region and Ca®*-binding
motif, and that TBC1D9 knockout suppressed TBK1 activation and
subsequent recruitment of ULKl complex for xenophagy.
Additionally, treatment with a Ca2?* chelator impaired TBC1D9-
ubiquitin interactions and TBK1 activation during xenophagy. These
results indicated that TBC1D9 controls TBK1 activation during
xenophagy through a Ca2*-dependent ubiquitin-recognition
mechanism.
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MxA functions as an inflammation sensor against influenza
virus infection in respiratory epithelium
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(OAtsushi Kawaguchi (Dept. Inf. Biol., Fac. Med, Univ. Tsukuba)

Respiratory epithelium is required for the physical segregation of
hosts from a vast array of antigens and pollutions. The respiratory
epithelial cells also function as a sensor of infectious agents to initiate
innate immune responses mediated by pro-inflammatory cytokines
such as IL-1beta. The pro-inflammatory response stimulates innate
immune cells such as neutrophils and macrophages to eliminate
infectious agents. Thus, the pro-inflammatory response of the
respiratory epithelium is crucial for understanding the pathogenesis
of respiratory infectious diseases including influenza A virus. Here we
focus on the IL-1beta secretion mediated by cytoplasmic multiprotein
complexes called inflammasome, which consists of ASC adaptor
protein, caspase-1, and a pathogen sensor protein such as NLRP3. By
using a proteomics approach and a high-content screening (HCS)
system with shRNA-encoding lentivirus library, we identified that
MxA large GTPase functions as a novel inflammasome sensor protein
in respiratory epithelium. The detail molecular mechanism of MxA
inflammasome will be discussed in this presentation.
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New insights for pathogenesis of pulmonary NTM disease
obtained from clinical studies

(OMakoto Ishii (Div. of Pulm. Med., Dept. Med., Keio Univ. Sch. Med.)
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Characterization and function of intestinal eosinophil subsets

OJun Kasamatsu'2, Satoru Joshita*, Ko Sato', Kazuyoshi Kawakami®-3,
Marco Colonna? ('Dept. Intell. Netw. Infect. Control., Sch. Med., Tohoku
Univ., 2Dept. Pathol. Immunol., Sch. Med., Washington Univ., 3Dept. Med.
Microbiol. Mycol. Immunol., Sch. Med., Tohoku Univ., 4Dept. Gastroenterol.
Nephrol. Hematol., Sch. Med., Shinshu Univ.)
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Beyond antibiotics—Biology toward the
control of infectious diseases

Conveners: Tetsuya lida (Osaka Univ.)
Yukako Fujinaga (Kanazawa Univ.)
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Development of therapeutic agents against EHEC infections
based on the biology of Shiga toxin

OKiyotaka Nishikawa (Facul. Life Med. Sci., Doshisha Univ.)
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Structural basis for bacterial colonization towards the
development of an anti-adhesion agent

(OShota Nakamura (Res. Inst. for Microb. Dis., Osaka Univ.)
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Virulence regulatory systems in pathogenic bacteria

(OTomoe Kitao, Tomoko Kubori, Hiroki Nagai (Dept. Microbiol., Grad. Sch.
Med., Gifu Univ.)

Antibiotics target essential bacterial cellular functions, thereby
applying selective pressure for antibiotic resistance. Therefore,
different ways such as anti-virulence approaches, which attenuate
bacterial virulence without perturbing their viability, are ideal
alternatives to overcome issues raised by antibiotic resistance. Here,
we focus on two bacterial systems that regulate their virulence; one is
a quorum sensing system as a successful model target for anti-
virulence strategy, and another is a bacterial secretion system that
delivers virulence factors into host cells. In the former case, we will
introduce the function of a transcriptional regulation system widely
controlling Pseudomonas aeruginosa virulence, and will explain why
it could be a great target to develop anti-virulence compounds, which
can disrupt P. aeruginosa virulence. In the latter case, we will
introduce the Legionella pneumophila type IV secretion system
(T4SS) as a potential target to control Legionellosis by inhibiting
delivery of virulence factors. We will discuss why this approach can be
useful as well as challenging. Through the topics regarding two
different bacterial systems to regulate virulence, we would like to
discuss the importance of basic research on bacterial pathogenicity in
consideration of anti-virulence therapeutics.
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Investigation of the protector(s) in gut against intestinal
infection of Clostridium botulinum

(OVYukako Fujinaga (Dept. Bacteriology. Grad. Sch. Med., Kanazawa Univ.)
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Resistance to bacterial infection induced by microbiota

OKiyoshi Takeda'-2 ('IFReC, Osaka Univ., 2Dept. Microbiol. Immunol.,
Grad. Sch. Med., Osaka Univ.)
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Nontuberculous mycobacteria and remarkable
increse of refractory NTM diseases

Conveners: Manabu Ato (NIID)
Yoshitaka Tateishi (Niigata Univ.)

s E O IEREMEPIR A O M1 2014 2 A0 10 7% 14
NEHB L7cob b, 52 890 L, ARid: EREIRYYE & 7o -
T &7, KN EM L Mycobacterium avium, Mycobacterium
intracellulare, Mycobacteroides abscessus % (% U 70 B#EH
D&, SBEKTHL, L Lanb, fikE®Exd, NIM O
AERBE AR 7o i 2 <, BRIRADIC b 3ERIAREN: E R X b &
WL 2REANE N, Ko v R w A TlE, NTM OBFE[IZER (7
7 A EERME, BERERY Y 2 3 2 A) b e EEMERN (B EiE
PEE), B2, BIR A &I, b OWE I Y L, MY
HBLE A D D NTM ORJER & SEDORBEEICOWTE L T\ E e
(AN

S05-1
FEREARIE B BIE DIESE L ERERIZ
OEA/ Bl (BEX - E - B

Epidemiology and Clinical Features of Nontuberculous
Mycobacteriosis

(ONaoki Hasegawa (Dept. Infect., Dis., Sch. Med., Keio Univ.)

Nontuberculous mycobacteria (NTM) are ubiquitous environmental
organisms with broad virulence spectrum to human. While infection
between human beings is rare in ordinary settings they could cause a
variety of infectious diseases. It is reported primary and secondary
immunodeficiency including Mendelian susceptibility and HIV
infection could cause disseminated infections. On the other hands
the increase of pulmonary NTM disease (NTM-PD) among
immunocompetent individuals has been reported. Recent domestic
examinations has revealed the incident rate is 14.7/ 10, more than
culture-confirmed tuberculosis. While various factors such as advance
of diagnostic measures and aging of population are considered for
these trends, it remains to be known. Approximately 90% of NTM-PD
patients are due to M. avium complex (MAC). Clinical managements
of NTM-PD have several difficult aspects including the lacks of
effective medicine and hence appropriate criteria for treatment
indication and its duration. In addition, culture conversion rate of
currently recommended standard regimen for NTM-PD by MAC,
combination of macrolide, ethambutol, and rifampin, and
aminoglycoside for refractory case, is not satisfactory. Better
understanding about clinical features of the NTM-PD drive us to
keenly feel an urgent and absolute needs for developing effective
biomarker and new therapeutic strategies.
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Nontuberculous Mycobacterial Disease Caused by Anti-
Interferon-y Autoantibody

(OTakuro Sakagami (Dept. Resp. Med., Fac. Life Sci., Kumamoto Univ.)
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Genome-wide identification of essential genes in
nontuberculous mycobacteria

Oif &, WA HEH GeX - & - #iF)

OYoshitaka Tateishi, Sohkichi Matsumoto (Dept. Bacteriol. Sch. Med.,
Niigata Univ.)

The incidence of the human nontuberculous mycobacteria (NTM)
disease is rapidly and globally increasing. However, the knowledge of
gene essentiality under optimal growth conditions and conditions
relevant to the natural ecology of NTM, such as hypoxia, is lacking.
In this study, we utilized transposon sequencing (TnSeq) to
comprehensively identify genes essential for growth in M.
intracellulare. About 9.9% of genes were identified as essential
genes. These essential genes shared with M. tuberculosis and M.
marinum contained target genes of existing antituberculous drugs
including SQ109. From the list of genes showing decreased fitness as
conditionally essential under hypoxia, preferential carbohydrate
metabolism including gluconeogenesis, glyoxylate cycle and succinate
production was suggested under hypoxia. Virulence-associated genes
including proteasome system and mycothiol redox system were also
identified as conditionally essential under hypoxia, which was further
supported by the higher effective suppression of bacterial growth
under hypoxia compared to in aerobic conditions in the presence of
these inhibitors. This study has comprehensively identified functions
essential for growth of M. intracellulare under conditions relevant to
the host environment. These findings provide critical functional
genomic information for drug discovery.
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Development of gene manipulating tools for Non-Tuberculous
Mycobacteria

OFE & (EXLBZHT - /N> B - BEEHIAED
(OManabu Ato (Dept. Mycobacteriol, Lepr. Res. Cntr. Nat, Inst. Infect. Dis.)

Non-tuberculous mycobacteria (NTM) is defined as mycobacteria
species other than tuberculosis groups and Mycobacterium leprae, in
which more than 150 species of Mycobacteria are involved. The
prevalence of diseases due to NTM has been increasing in the world
wide, especially in East Asia including Japan. Incidence of pulmonary
diseases due to NTM is higher than that of pulmonary TB in Japan
since 2014 at latest. However, in contrast to Mycobacterium
tuberculosis, molecular biological tools for exploring gene function of
NTM is utterly limited. Therefore, to establish genetic and molecular
biological tools for NTM is desperately needed for bacteriological
understanding of them. In contrast to tools developed for homologous
recombination for Mycobacterium tuberculosis and Mycobacterium
smegmatis, those tools are not always working for NTM to allow the
study of NTM virulence, escape mechanisms from the host immunity,
and adaptation to the environment. We will discuss on development
of molecular tools which enable to install gene modification to NTM
strains through our studies to explore NTM gene functions.
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Local diversification of MAC lung disease agent
Mycobacterium avium

(OHirokazu Yano', Fumito MaruyamaZ, Yukiko Nishiuchi®, Tomotada
Iwamoto* ('Grad. Sch. Life Sci., Tohoku Univ., 2Microb. Genom. Ecol.,
Hiroshima Univ., 3Grad. Sch. Med., Osaka City Univ., “Kobe Inst. Health,
Kobe City)

Mycobacterium avium subsp. hominissuis (MAH) is a causative agent
of MAC lung disease. Currently, its infection source and the
mechanisms behind its persistent infection are unclear. Therefore, it
is of utmost importance to build a foundation of population genomics
study of MAH. As a first step toward understanding the MAH-
associated disease, we aim to identify unique genomic feature of MAH
clinical population in Japan. We found that global MAH population
consists of six lineages and two of them (EA1 and EA2) cause lung
infection in Japan. EA2 strains have relatively few imported
chromosomal segments while EA1 strains have many. This suggest
that EA2 spread over Asia via clonal expansion while EA1 spread
undergoing sexual reproduction events in the history. Gene content
analysis revealed that East Asia-specific alleles are present in a
trehalose synthesis operon and in a MCE operon (Yano et al., Genome
Biol. Evol. 2017). As recombination takes place chromosome-wide,
lineage inference of clinical/environmental MAH isolates is no easy
task. We found that allelic variation of one locus in a recombination-
cold region can be used to discriminate five major lineages (Yano et
al., BMC Genomics 2019). Currently, we are determining complete
genome sequences using long-read sequencing technology to identify
the units of extrachromosomal DNA and epigenetic marks in the
EA1/EA2 lineages.
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The fluctuation of infection and symbiosis
—How bacteria determine their destiny in the
wavering between infection and symbiosis?

Conveners: Hitomi Mimuro (Osaka Univ.)
Yasufumi Hikichi (Kochi Univ.)
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Persistence strategies of chronic Helicobacter pyloriinfection
(OHitomi Mimuro (Dept. Infect. Microbiol., RIMD, Osaka Univ.)
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A study of Legionella focused on the diversity in relationship
with natural hosts

OKenta Watanabe', Masato Tachibana?, Takashi Shimizu', Masahisa
Watarai' ('Joint Faculty of Vet Med., Yamaguchi Univ., 2Grad. Sch., Med,
Dent, Pharmaceut, Sci., Okayama Univ.)
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The current knowledges about molecules that are involved in
outcome of M. tuberculosis infection

(OSohkichi Matsumoto (Dept. Bacteriol. Nligata Univ. Med.)
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[$c#k] 1. Hakamata , Takihara, Iwamoto, Tamaru et al #F&,

2. Inoue et al. Sci Rep 2018

3. Osada-Oka et al. Int Immunol 2019
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Being a mutualistic symbiont
OYoshitomo Kikuchi (BPRI, AIST)
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Rhizobial type Il effector controls leguminous symbiosis
signaling
(OShin Okazaki (Tokyo Univ. Agr. Tech.)

Rhizobia is a group of soil bacteria that induce the formation of
nitrogen-fixing nodules on the roots of legumes. Key components for
the establishment of symbiosis are rhizobium-derived Nod factors
(NFs) and their leguminous receptors (NFRs) that initiate nodule
development and bacterial entry. Previously, we demonstrated that
soybean rhizobium Bradyrhizobium elkanii uses the type III
secretion system (T3SS), which functions in virulence-protein
(effector) delivery by pathogenic bacteria, to hijack leguminous
nodulation signaling in the absence of NFs/NFRs. Recently, we
discovered that B. elkanii effector Bel2-5 triggers nodule formation in
the absence of NFs/NFRs. Wild-type B. elkanii, but not a Bel2-5-
deficient mutant, formed nitrogen-fixing nodules on soybean nfr
mutant. Bel2-5 resembles XopD effector of the plant pathogen
Xanthomonas campestris and possesses a nuclear-localisation signal
and a ubiquitin-like protease (ULP)-like domain and Bel2-5 is
secreted by the T3SS and targeted to plant-cell nuclei. ULP1-domain
deletion in Bel2-5 resulted in the loss of nodulation in En1282, which
suggests that ULP1 activity is critical for triggering nodulation. These
revealed a common molecular mechanism underlying both plant-
pathogen and plant-symbiont interactions and suggest that rhizobia
have evolved a pathogenic effector for activating leguminous
symbiosis signaling.
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IAS LY TIE, HEYEEME Ralstonia solanacearum
DIFRBE N %FETICHET S

O=Rtth fEshY, REER? A MER, M ME", KB =&, K&
T (BEK - BWEE - @Y IE, PRFAR - £HR5E)

The quorum sensing elaborately regulates virulence of
Ralstonia solanacearum

OvYasufumi Hikichi', Keniji Kai2, Wakana Senuma, Chika Takemura',
Akinori Kiba', Kouhei Ohnishi' (Fac. Agric. and Marine Sci., Kochi Univ.,
2Sch. Life and Environmental Sci., Osaka Pref. Univ.)
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Research on highly pathogenic microbes in
Japan

Conveners: Takuhiro Matsumura (Kanazawa Univ.)
Takeshi Noda (Kyoto Univ.)
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Symbiotic relationships with Francisella tularensis in natural
reservoir host

(OMasahisa Watarai (Lab. Vet. Pub. Heal., Joint Fac. Vet. Med., Yamaguchi
Univ.)

Francisella tularensis, the causative agent of tularemia, is a
facultative intracellular pathogen found in a wide range of animals,
including arthropods. It is thought that interactions between F.
tularensis and arthropods play major roles in the ecology of this
bacterium and its maintenance in the environment, but the lifestyle of
F. tularensis in natural reservoirs remains largely unknown. We
established a novel natural host model for F. tularensis using the
silkworms. Silkworms were infected with F. tularensis, Escherichia
coli, or Staphylococcus aureus via injection into the hemocoel. F.
tularensis established a symbiosis with silkworms, and bacteria were
observed in the hemolymph. By contrast, E. coli was immediately
removed. S. aureus exhibited slight growth in silkworms and host
mortality within 3 days. Melanization and nodulation known as
typical cellular immunity were significantly suppressed in silkworm
infected with F. tularensis. Pre-inoculation of silkworms with F.
tularensis enhanced the expression of antimicrobial peptides and
resistance to infection by pathogenic bacteria. F. tularensis pre-
inoculated silkworms exhibited extension of survival period after S.
aureus infection. Silkworms may acquire host resistance via their
symbiosis with F. tularensis, meanwhile F. tularensis may obtain
proper habitat to establish stable life cycle in environment.
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Bacteriological study of strains isolated from patients with
streptococcal toxic shock syndrome

(OTadayoshi Ikebe (Dept. Bacteriol. |, Natl Inst Infect Dis.)
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Control of anthrax in human and animals
(OHideaki Higashi (Res. Ctr. Zoonosis Ctrl., Hokkaido Univ.)
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Investigation of potential Lassa virus entry inhibitors
(OTakeshi Noda (Lab. Ultrastruct. Virol., INFRONT, Kyoto Univ.)

Lassa virus (LASV), a member of the Arenaviridae family, causes
Lassa hemorrhagic fever in humans. There are more than 300,000
human infections and about 5,000 deaths reported per year in West
Africa. However, there are no FDA-approved LASV-specific vaccines
or antivirals available. Accordingly, LASV is classified as a Category A
agent which must be handled in biosafety level 4 (BSL-4) laboratories.
To overcome these restrictions, we employed replication-competent
pseudotyped vesicular stomatitis virus harboring LASV glycoprotein
(GP), which can be handled in BSL-3 laboratories. By using this
modified vesicular stomatitis virus, we investigated small compounds
which block the LASV GP-mediated entry and identified a potential
LASV entry inhibitor. I will discuss our recent work on the LASV
inhibitor.
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Working with deadly viruses: battling Ebola and influenza
OVYoshihiro Kawaoka (IMST)
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The structure of bacterial cell surfaces: its
assembly and functional mechanism

Conveners: Seiji Kojima (Nagoya Univ.)
Daisuke Shiomi (Rikkyo Univ.)
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Only one flagellum at the cell pole: regulation of the flagellar
biogenesis in Vibrio alginolyticus
OSeiji Kojima (Div. Biol. Sci., Grad. Sch. Sci., Nagoya Univ.)

Vibrio alginolyticus has a single polar flagellum to swim in marine
environment. Two regulators, FIhF and FlhG, function
antagonistically to generate only one flagellum at the old cell pole.
FlhF, the SRP-type GTPase, works as the positive regulator for
flagellar biogenesis and determine the location of flagellar assembly at
the pole, and FlhG, the MinD-type ATPase, works as the negative
regulator that inhibits the flagellar biogenesis. FIhF intrinsically
localizes at the cell pole and its GTP binding is critical for the polar
localization. FIhG also can weakly localize at the cell pole via the polar
landmark protein HubP and this localization depends on the ATP
binding to FIhG. Both the polar localization and the ATPase activity of
FlhG are important for its function. However, how the biochemical
properties of FIhG is related to its function is unknown. Recently we
found that purified FIhG aggregated after exposure to low NaCl
conditions, and its aggregation was suppressed in the presence of ADP
or ATP. This finding allows us to perform size exclusion
chromatography of purified FIhG or Vibrio cell lysates, and revealed
that FIhG exists as a monomer and ATP did not induce FlhG
dimerization. We propose that Vibrio FIhG can work as a monomer,
whose active conformation aggregates easily. The updated model will
be discussed in the conference.
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Molecular machinery for subcellular positioning of bacterial
magnetic organelle

OAzuma Taoka'-2 ('Facl. of Biol. Sci. and Tech., Inst. of Sci. and Eng.,
Kanazawa Univ., 2WPI-NanoLSI, Kanazawa Univ.)

Magnetosome is a membrane invaginated bacterial organelle used for
magnetic navigation of bacterial cell. Magnetosomes associate with
inner surface of cytoplasmic membrane and are arranged into a chain-
like configuration running along the length of cell. Here, I introduce
progresses in studies on mechanism for magnetosome positioning
using microscopic techniques, including high-speed atomic force
microscopy (AFM) and live-cell fluorescence imaging. We observed
dynamic localization of magnetosomes in growing cells and found that
actin-like MamK cytoskeleton anchors magnetosomes to prevent
physical disturbance of magnetosomes and tethers the magnetosomes
into a static chain-like arrangement which generates a magnetic
dipole. Next, we addressed in vitro dynamic property of MamK
cytoskeletal filament. High-speed AFM observation showed that
monomeric MamK proteins polymerized dynamically into double
helical filaments. MamK filament had polarity similar with eukaryotic
actin. We propose that MamK filaments dynamics deriven by its
polarity is essential for positioning of magnetosomes. Finally, I will
introduce a live-cell imaging technique for bacterial cell surface using
high-speed AFM. High-speed AFM can image structural dynamics of
molecules in living bacterial surface and is meaningful to understand
biological processes occurring outer surface of bacterial cell.
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Screening for novel substrates of an Escherichia coli
intramembrane protease RseP

OYohei Hizukuri, Tatsuhiko Yokoyama, Yoshinori Akiyama (Inst. Front. Life
Med. Sci., Kyoto Univ.)
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New tool to analyze the bacterial outer membrane protein
assembly "EMM assembly assay"

(OTakuya Shiota, Edward Germany (OPPT, Univ. of Miyazaki)

In Gram-negative bacteria, pbarrel membrane proteins are involved
in a nutrition transport, toxin-export, and host-pathogen interaction.
The Bbarrel assembly machinery (BAM) complex is responsible for
the assembly of fbarrel membrane proteins into the outer membrane.
This highly sophisticated nanomachine integrates and assembles
proteins into the outer membrane and is composed of five subunits:
the integral membrane protein BamA, and four lipoproteins called
BamB, BamC, BamD and BamE. Recently, X-lay crystal and cryoEM
structures of the BAM complex were reported. While these structural
snapshots provide crucial clues as to how the BAM complex functions,
the exact functions of each subunit remains unclear. In order to
further understand these individual roles, we developed a new
procedure termed the E.coli microsome membrane (EMM) assembly
assay that is reminiscent of the mitochondrial protein import assay.
EMM assembly assay can analyze the assembly efficiency of OMPs
into the bacterial outer membrane via the BAM complex at the high-
time resolution. Moreover, this method can be adapted to inhibitor
screening. We are going to report the function of each subunit of the
BAM complex and the inhibitor of assembly of Bbarrel membrane
proteins.
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Evolution of cell surface during cyanobacterium-chloroplast
conversion and its application

OsSeiji Kojima (Technology Innovation Division, Panasonic Corporation)
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[1]Kojima et al., 2011, J. Bacteriol. 193:2347

[2]Kowata et al., 2017, J. Bacteriol. 199:e00371-17

[3]Kojima et al., 2016, J. Bio. Chem. 291:20198
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Outer membrane is required for proliferation of Escherichia
coli L-form.
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(ODaisuke Shiomi', Taiki Chikada', Taku Oshima? ('Dept. Life Science,
Col. Science, Rikkyo Univ., 2Dept. Biotech., Appl. Bioinfo., Toyama Pref.
Univ.)

Peptidoglycan (PG) and outer membrane (OM) in Gram-negative
bacteria are important for their viability. If cells are treated with
antibiotics such as penicillin G (PenG) and fosphomycin (Fos) that
inhibit peptidoglycan synthesis, cells are eventually lysed. Although
the cell surface structure is important for the viability, many bacterial
cells are known to be able to survive in the presence of PenG or Fos in
hypertonic medium by switching into a cell wall deficient state, called
L-form. However, mechanism underlying transition to L-form state is
still largely unknown. Most of studies to uncover the mechanism have
been done in Gram-positive bacterium Bacillus subtilis. We have been
investigating the mechanism in Gram-negative bacterium E. coli. We
first set up the experiment to observe the transition process and could
successfully observe it. We found that magnesium required for
integrity of OM is required for proliferation of L-form and that
Polymyxin B nonapeptide which breaks up OM inhibits growth of L-
form. We isolated transposon insertion mutants which promote L-
form transition and the mutations were mapped in factors involved in
biogenesis of OM. These results suggest that biogenesis and
maintenance of OM are required for proliferation of L-form.
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Bacterial infections and membranes

Conveners: Tomoko Kubori (Gifu Univ.)
Kohei Arasaki (Tokyo Univ. Pharmacy and Life
Sciences)
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Vacuole manipulation by Legionella deubiquitinases
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(OTomoko Kubori, Tomoe Kitao, Hiroki Nagai (Dept. Microbiol., Grad. Sch.
Med., Gifu Univ.)

The intracellular bacterial pathogen Legionella pneumophila hijacks
the early secretory pathway to establish its replicative niche, known as
the Legionella-containing vacuole (LCV). Many effector proteins
delivered via the bacterial type IV secretion system (T4SS) are
expected to be involved in biogenesis and regulation of the LCV that is
highly decorated with ubiquitin. By carrying out a genome analysis,
we identify two L. pneumophila proteins resembling eukaryotic
ovarian tumor (OTU) superfamily of cysteine proteases. We designate
these proteins LotA and LotB. LotA exhibits a dual ability to cleave
ubiquitin chains and removes ubiquitin from the LCV. We show that
the deubiquitinase (DUB) activity of LotA contributes to intracellular
bacterial growth through functional interaction with another bacterial
ubiquitin ligases. LotB reveals a DUB activity specific to K63-linked
ubiquitin chains. We show that LotB targets Sec22b, the ER v-
SNARE, which is known to localize on the LCV and plays a crucial role
in membrane fusion by forming a non-canonical pairing with plasma
membrane-derived t-SNAREs. The DUB activity of LotB against
Sec22b results in dissociation of a t-SNARE syntaxin 3 from the LCV
by disrupting the non-canonical SNARE pairing. Our results highlight
bacterial strategies to manipulate the process of the wvacuole
maturation by utilizing DUBs.
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A genome-wide CRISPR screen for bacterial glycan-binding
toxins

(OToshiyuki Yamaiji (Dept. Biochem. Cell Biol., NIID)
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Hierarchical autophagy induction during pneumococcal
infection

(OMichinaga Ogawa, Makoto Ohnishi (Bacteriol. I, Nat. Inst. Infect. Dis.)
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Application of Legionella effector for biochemical tools
OKohei Arasaki (Sch. Life Sci, Tokyo Univ. Pharm. and Life Sci.)

MR FFERME TH B v o+ % 713, BEMENC Tvorxsx
T x—] EMTRBEL DR V7 BRI, AP EEssE
ENANA Ty v 2T HTENHLNT S, VIFEITHNLA T v v 7
5 A PR R A R RS, A — b 7 > O —, TR —v
A, R A N v ARE T E S LY, e OEBREA N P v
IJFHLVIOARTTT = 7 Z—NRIEINDOHDH, Thbl T *
FIT7 =7 B =D REREEAEKEY M Oy v 7 TEHEEREL
T, HFROVIFR T T 7 =7 2 —DRRRNRMNRFEIZET LR
B BBRZENZ LT, W OnDERTEM L oA 2527 = 7 X —i%
HAEFRBICIEERA N A A v EBL TR D, 88 & DERIEE
BENLTEED ‘B wRHIE L +DiEx» R %, DrrA i LCV
EwrH\ T Rabl #iEH LT 2V x 5272272 —-ThHYH, BY
D LCV ~D HEEALIZ C RIFICHFFEST S PIAPFEA N A 4 v (PAM
A4 V) AR LT %, Bic/c), DrrA © PAM F x 1 v MEH
Fo—7 L UTHIH I A, NIH © Balla f#i+4: (J Cell Biol. 2015)
% Yale K% ® De Camilli i+ (Cell. 2016) » 7 DrrA-P4M % PI4P
DIFE7 e —7 L LTHH LTV, Ky v HLOY ATIEA—+7 >
Ty — 2 E Ty 7T HVOARTTT =7 X—"ThDH RavZ ®
IR — 3 b a3 v R Y 7 MBI RTES 5 syntaxin 17 &5 f# 35
Lpgl137 DSR2 IR LiclBE v — 7 & L TOMEER %
T 5,

S09-5

Analysis of mycobacterial protein PE_PGRS62 and
PE_PGRS30

Ot 088", #L50E°, 9% R (EUERERART - mEHEH 2F
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OKazunori Matsumura, Hiroki lwai?, Teruo Kirikae® ('Dept. Disease Cont.,
Inst., NCGM, 2Dept. Infect. Dis., Inst., NCGM, 3Dept. Microbiol., Sch. Med.,
Juntendo Univ.)

Mycobacterium tuberculosis have functions to escape from host
defenses. Proline-glutamic acid polymorphic GC-rich repetitive
sequence (PE_PGRS) proteins, a major protein family of PE proteins
consisting almost 10% of the M. tuberculosis genome, have unknown
functions. We have been analyzed the functions of PE_PGRS62 and
PE_PGRS30, those are homologs of MAG 24, a virulence factor of M.
marinum. PE_PGRS62 gene-deletion strain had less virulence in
mice, compared to wild-type strain Erdman, although the compliment
strain had almost the same virulence as wild-type strain. PE_PGRS62
protein localized cell surface of mycobacterium. Autophagy is an
intracellular recycling system of cells. Lipidation of LC3 in
PE_PGRS62-expressing macrophages slower than those in GFP-
expressing macrophages. Atg5-knockdown J774 cells revealed that
PE_PGRS62 inhibits autophagy via ATG5. On the other hand,
PE_PGRS30 induces apoptosis in murine macrophage-like
RAW264.7 cells via interacting prohibitin (PHB) 2, a host protein
having multiple functions including the maintenance of mitochondrial
morphogenesis. Ectopic expression of PE_PGRS30 induced apoptosis
in RAW264.7 cells. A pull down assay, immunoprecipitations, in vitro
binding assays revealed that the PGRS domain of PE_PGRS30
interacted with PHB2 via a region including a putative mitochondria
localization signal.
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Regulation of xenophagy in group A Streptococcus infection
Olchiro Nakagawa (Dept. Microbiol., Sch. Med., Kyoto Univ.)

JRIEVEMEE D% <1k, WIERT & Byl Pic w5 & & CE M
D RRGBTTRERS 2 AL U e 2 F 5, AREY v ERESI, 15
MBANCRA LRI, A— b7 > o—DkiHETHEEY ) 7 5
T ko THIA X v RS h B 2 LB R Tw5, Lo, A
BV v R RS\ T, ¥ 7y O — DA o EE-1E E B A E
FAZOWTIHEEAEWHLNCERT VIR, ATEL v 9 BRE O &Y
CXoTHEINBE, 77 v—TIY, BIKIRETHEEINS A —
7y =R DHRL L, WEOA— T 7 TV — 2T EHD
BEIRME N 7o, MIE 2 BRI H RT Hicdiciy, MEE+— b
T TV =R EBRORSTRTE—2 R ERLE LY, ThFE
T, p62/SQSTM1, NDP52 isER7 X 72 —x2 v A7 BE LTH
EEINTVWBEDR, Th XN OREOECHEREICIE Ceffivgd
Mz CTHE A = X 2DV TEARHATH D, £ T2, MEN
DX DO FHEHATFCTHS Rab 2 v X7 HE, FOHMERAFTH S
RabGAP, RabGEF 7 GeAV sk & DBIHic i H U T 2D T X
720 BLAREEIH IS Rab & v % 7 B AMZ, GeAV DL D 2
WHEE) T 5 8D Rab % v S 7B, TOHIBER LB LNrE > TE
TWb, Thbb, €/ 75 0—TIkAEENRt—r7 > o—L30@
T5HDD, FOERDOEEDPERIIIIFA D 2 H =X 212 X - THIHE
ENTVABIEDPHONER-TE, TOVYHEYY ATITAR
VYRR BT X 7 -k h s — 2 A A h =
RACEDWTIRPTIOT — 2 H I #HEiwm D T E i,

18

RBICHIE T 5 EM D EFHEE

are—7F— HHEE (KBRAZ)
= AE (B3 - RMERKATESTZEEE)

Microbial strategies for survival in response
to environmental factors

Conveners: Masanobu Nakata (Osaka Univ.)
Daisuke Takamatsu (National Agriculture and Food
Research Organization)
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Thermosensitive pilus production by Streptococcus pyogenes
via mRNA thermosensor

(OMasanobu Nakata (Dept. Oral and Mol. Microbiol., Grad. Sch. Dent.,
Osaka Univ.)

Bacteria utilize intricate mechanisms for prompt responses to changes
in environmental conditions. Environmental temperature shifts
sensed by pathogenic bacteria result in modulation of transcriptional
and translational efficiency. Such thermosensing capability arises
from the structural lability of a wide variety of molecules, including
RNA. Streptococcus pyogenes is a mesophilic human pathogen
associated with diverse clinical manifestations. The bacterium
produces a wide variety of pili in a serotype-dependent manner, with
their remarkable genetic and antigenic variability emphasized by the
fact that the main subunit is responsible for T serotyping antigenicity.
Pilus expression analysis of clinical isolates revealed thermosensitive
pilus production only in strains possessing the transcriptional
regulator Ralp2 and that production by this distinct subset of strains
was shown to be dependent on post-transcriptional regulation of
ralp2, as a putative stem loop structure within the coding region of
ralp2 mRNA was found to function as a thermosensor to modulate its
translational efficiency via potential interactions with the translation
initiation complex. This novel thermoregulation of adhesin
production via an mRNA thermosensor highlights the underlying
mechanism used by this pathogen to establish infection and
colonization in human tissues.
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Environmental sensing in chemotaxis of Vibrio cholerae

Olkuro Kawagishi', So-ichiro Nishiyama?, Hirotaka Tajima’ ('Dept. Frontier
Biosci., Hosei Univ., 2Dept. Appl. Life Sci., Niigata Univ. Pharm. Appl. Life
Sci.)

Vibrio cholerae, the etiological agent of cholera, swims in aqueous
environments with a single polar flagellum. In a spatial gradient of
amino acids or other chemicals, the bacterium migrates in "favorable"
directions. This property termed chemotaxis is not only critical for
survival of V. cholerae in various environments and but also is
implicated in its pathogenicity. One remarkable feature of the
chemotaxis of V. cholerae is that it has three sets of chemotaxis-
related signaling systems, among which only System II is directly
involved in chemotaxis, and more than 40 receptor-like proteins
termed MLPs, most of which have not been characterized for their
physiological roles. In this talk, we will discuss on chemoreceptors for
amino acids and taurine that have PAS-like sensor domains in the
periplasmic region, with the emphasis on their structure-function
relations as well as the regulation of their expression.
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Survival strategies of a honey bee pathogen, Melissococcus
plutonius, in bee colonies

(ODaisuke Takamatsu'2 ("Natl. Inst. Anim. Hith., NARO, 2Utd. Grad. Sch.
Vet. Sci., Gifu Univ.)
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Expression of antibiotic resistance genes by self-genome
editing and fluctuation

(OHideaki Maseda (Dept. Life Sci. & Biotec., Adv. Indust. Sci. & Tec.)
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efflux system 3% %, BRELTTEME O RYHE O JRRE TH 2 wrIRE 1%
D X 575 efflux system Z@H 12 v b7/ ACAFLTNHZ LD
MO TW5HD, FHEFHLTW5E Dk, MexAB-OprM © 1 & »
FDBTH B, FNREINE, DO LORBICIEEL T, &
BERCHEAYFEL T 5, HEMO efflux system D—>Th %
MexEF-OprN & ¥ 7¢, #5705 Ofluc X b BELFEI NS, kb
v IR, MELEE T mexS Ein T ORI X 5 mexEF-
oprN LT DFETHHD, Thlstich, BRTORHOPHLE
X7 7 A0HCHE X BBETHEA M - 7R Sk 2 Toikig ©
MexEF-OprN % #8l X U EWBE KIS T 5, ABETIL, BEHELH
L2 LT &\ 222D MexEF-OprN O FHL o~ 2 7 2412\ THR
PO
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Phylogenetic analysis and environmental adaption of
multidrug efflux pumps

OMartijn Zwama', Akihito Yamaguchi2, Kunihiko Nishino® ('Dept.
Biomolecular Science and Regulation, Inst. Scientific and Industrial Res.,
Osaka Univ., 2Lab. Cell Membrane Biology, Inst. Scientific and Industrial
Res., Osaka Univ.)

Multidrug-resistant (MDR) pathogens have become a major threat to
global health. One of the main reasons for MDR is the over-expression
of RND-type multidrug efflux pumps. Besides being drug efflux
pumps able to expel a wide range of antibiotics, these pumps have a
physiological function for cell survival. We were interested in the
evolutionary relationship between these RND-type efflux pumps and
functionally characterized an ancient and an evolved efflux pump, and
checked for intrinsic differences and similarities. We found that the
ancient efflux AcrB from Haemophilus influenzae (AcrB-Hi) expels
the same antibiotics as its evolved colleague from Escherichia coli
(AcrB-Ec). However, we also found that AcrB-Hi was unable to expel
bile salts, which are substrates of AcrB-Ec. It makes sense for AcrB-Ec
to expel bile salts, as the natural environment for E. coli is the gut.
AcrB-Hi was also not inhibited by an efflux pump inhibitor (EPI)
which inhibits AcrB-Ec. AcrB-Ec and other evolved pumps have a
Phe-rich pit, which binds the EPI. We hypothesize that the pit is
acquired by evolution. The inhibition by EPIs might be an unwanted
evolutionary result for these pumps. We also hypothesize that RND
efflux pumps have adapted to fit their environmental needs, however,
multidrug recognition may not be an evolutionarily acquired ability,
but has been present since ancient transporters.
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Mathematical modelling for understanding the environmental
stress response in Aspergillus fumigatus

(OHiroki Takahashi'?3 ("Med. Mycol. Res. Cent., Chiba Univ., 2Mol. Chiral.
Res. Cent., Chiba Univ., 3Plant. Mol. Sci. Cent., Chiba Univ.)

BREE RS T 5 EEE T, EREMOESICLD, HIEXROF
WEBEEOHMOAEKRLMBE L > TWb, RERNTDH -
Aspergillus fumigatus % F 70 JFEE & 3 D0l 7 A 0 F v 2 E IR
DTHIETH D Z b, RN REFREOHIELRD BN T 5,
TELTHCORS T V—A Rkt LTh, MEERSAHEEL T
5T EDD, ZOERBIIIE R L 7t T %, B3, A fumigatus
DIEGREREDS, T OTRILBREINERE L BIECR L T 5 2 L
HLUTC, BRELEIGHEZ & RIS U CHic G om0
B AL S, TRETIE, KD RO RN & NGS
X Hdr s ARNTERE LIc TR T, BYshicy 7 2 DL ER
WEIEALT 2 2 E 2B LMT LT E e, F, x5 L e
WHEMCTAE MBI, BRS ez R ENR 2
T, £ THER BT ARZERD ART, BREEEDT
T BB T B 2 L RRLTWB, KFEEKTIL, HFrriEDd T
FEFTAE BT D\ THRRAN L7\,
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Mission of Japanese Society for Microbiology
to control emergent pathogenic
microorganisms due to expansion of
international exchange

Convener: Ken Kikuchi (Tokyo Women’s Medical Univ.)

2019 4 4 A IE AL T S, #HchAE A7 E8E 02
BB oA T %, R 5 75 A5S, 5 4F[HT 34.5 77
ADZFANRDTFEEINT VS, T, 20204EDF ) v E v 7«
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DAEMERLBED Y 7 5 v BRI L X 5 A EEEAEE B 1 33%
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CENEE D, FrxIhE CEMLE I &EDRRWRREAN DX}
BEESND L b, Ay ROU A TS HE, HASHEIE
T H 2 EYERIEH OB e, BAMESEELTEDL S
XL, EDX 5 fTEEIAERED, B2 THhicL,
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Bacterial diarrhea and infectious diseases control in Tokyo

(ONoriko Konishi, Maho Kawamura (Tokyo Met. Inst. of Pub HLTH., Dept.
Microbiol.)

HHREBE A A 1,390 TADOKIEE TH 5 2 Lichnz, SMEARITH
4 2012 4ELISKR A L Tk D, 2017 F12ik#y 1,377 FACE Lic EEE
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Bl & REHE KB 1 [ CH AR DR Se I 0N 5 ey, Gk Fo
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Consideration for strengthening prevention of
Enterohemorrhagic Escherichia coli related to the increment
of Inbound

(OToshio Sato (Manager of Quality Control Department, JAPAN
BIOSCIENCES CO., LTD.)

BRSO TEEFE L LTA v 3y v RTINS ¥ 5 /4t
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Zolal, AR R R R A X B BRI 2 D 15 B b T R
?ﬁm%wﬁﬁmmﬁﬁ%%ﬁmﬁ%#Bﬁ*@%@ﬁﬁ&%%%%
BHRLE LI,
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MEEDNFREIC K E KBS LTV 5 2 LG ARN E T, Lovh @
%?%m%®@&$m$v%mLf%bﬁ%ﬁ&@%ﬁ%%ﬁﬁ?h
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WA 3510 % 8 tH Mtk RIBH o1, KEBOME e KB
OB L7 udie b i e d IR Il L WA T, BICIER
KELBEGELTCWABMNERT (A vF3v) OFECHIERLTED
¥4, APmoORA L, BEREE ORI IEMCIEL TF
B Db DG It IE AR D B E T,

N, BAEYEE S WHO 7o £ DRI L T % S AR E o » T
b, BERAL S L CHRo—# Nk e » OBREFETER OmE IR
IRt D 7 — 2 NEETH D EE 2, SHREL DO LITELS
oo TnEIWEEZTEY £7,
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Immigrants; Impact on tuberculosis, especially in multidrug-
resistance

OfIF % B8 (BTt HEREED)

(OSatoshi Mitarai (Dept. Mycobacterium Reference and Research, the
Research Institute of Tuberculosis, Japan Anti-Tuberculosis association)

The incidence of tuberculosis (TB) in Japan keeps clear decreasing in
recent decades, while its composition is changing from domestic
transmissions to afferent infections. In fact, the majority,
approximately 2/3 of TB is composed of elderly population. The TB
cases in 80s and 90s started decreasing in Japan, while the increasing
number of foreign born TB patients is reaching to approximately 11%
of the total incidence in Japan. The statistics of TB in Japan 2019
actually reports >70% of TB patients in 20s are foreign born already.
In this regard, the proportion of modern Beijing is increasing in
metropolitan area though the others keep ancient lineage. In addition,
though the statistics also reports the proportion of multidrug-
resistant TB (MDR-TB) is relatively stable in Japan in these seven
years, the actual number of foreign born MDR-TB cases are increasing
while the Japanese cases are decreasing. Actually, the proportion of
anti-TB drug resistances in foreign born TB patients are higher than
those of Japanese patients. The overall phenomena occurring in
Japan in these years suggest this country is heading to the similar
situation observed in many industrialised countries; relatively low
incidence of TB and high drug resistances in specific population. If the
control of MDR-TB in neighbouring countries fails, it will affect the
resurgence of drug resistant TB in Japan.
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Increasing number of inbound tourists and trends in
bacterial infections

(OMakoto Ohnishi (National Institute of Infectious Diseases)

BEEAROEBEEANLRE I [BOCLHERE] » B L o sk#:in
A TS, 2013 Ficih HAME AKX 1,000 5 AZi#Ez, 2015 i
#2000 HAE ot b, Bk TBHHDOHARY 2 586
o vIEESE] (2016 H)ick\WT, HilehBte Y o vERETEL
too BUEEEE X LT 2020 i, 4000 /7 A, 2030 4Fi2iE 6000 J5
ADHBEABINE A ZTAND 2 ERBF TS, BYSEDILID D
Blh Dk, FASEAOEINIEL S [RYUEOIA | 2P
FCERF TR, ENOADOBE AL, RYSEORKS =1
T ERLENL I ENTHEIRE, BRBMERC X 5&k
X5 &, 2018 F 05 HAEARITHE R OHEFHE XK 3,119 FF A (i
BaERhc S E, SMEALERAEED 5 Hh D HARCKECEE
THNEATRE, —FEEERE N2 g Linot, o
WEBAAS 1,895 A GEBAEAEFTRK, HA O BEH
B o175 LT s, SAEBRRAEL D, SHHAEAKTERD
T4 0 250 R RGUE O B0 ARV K 7e S 1B L T SR T AR
BT LR, LU D, 20194EDF 77— — A Fh v 7
ik DD ICE H LI SHE A D REEME M B RRGE B (BN FAE)
DEAE LT, REBRRECE SV Z DML BN NETH S
5, AARMIEYSELThY, ENOREE)AAREN & 1R ->TL %
TEEME S BETE e\ e®d, X0 — Bt O RRYFET) A & R L T
SREND D, BN TIERERENRD T, HEEH-TcE LT
LT B - 7B R 15 U T BRI R PR3 5 S 7l
WD H TR THLEDLD 5,
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AMR research and antibitotics research from
Japan

Conveners: Kouji Kimura (Nagoya Univ.)
Jun-ichi Wachino (Nagoya Univ.)

SRF 4 4% (AMR, Antimicrobial resistance) (%, AT
T vavy Ty NREINSRE, fEMBELECRIETSH
%o FHNMHEEE, e b, £/ hEXNLTHATEREL S 5
2, IR L0 M RTZ ESHLCR> T 5,
AT, R CHEIC RIS T AL 23 A T 5 3RF I P B
COWTHIZE S, HALHFICERZFE LT 5047,
HAFEDRIFEMIIE 21T 7 > T Z bRt ot e % BV LT
W5,

b DSEHIE, HROKE TR, HEEOE WL
BRI, HAPDLHRCREEL WD E0D, £ D¥EE
DRI D EEZ B b,
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Antimicrobial resistance in Helicobacter cinaedi

OMR fas=+', HJXKED, £ X", HALCA% KUBEE (ELrE
AEBTFCRT - MBS 80, ELERAEMIRAT - R R 5 —)

OEmiko Rimbara', Shigetarou Mori', Hyun Kim', Masato Suzuki?, Keigo
Shibayama’ ('Dept. Bacteriology I, Nat. Inst. Infect. Dis., 2AMR Centr.,
Nat. Inst. Infect. Dis.)

Helicobacter cinaedi, the most prevalent enterohepatic Helicobacter
in humans, inhabits the intestine and causes bacteremia and cellulitis
mainly in immunocompromised patients. H. cinaedi infections
frequently relapse, requiring long-term treatment. The prevalence of
antimicrobial resistance in H. cinaedi markedly differs from that of H.
pylori. Most H. cinaedi isolated in Japan are resistant to
clarithromycin (CAM) and levofloxacin (LVFX), although 30-40% of
H. pylori are resistant to CAM and LVFX. In addition, the MICs of {3-
lactams for H. cinaedi are much higher than those for H. pylori. Here,
we investigated the mechanism underlying H. cinaedi antimicrobial
resistance. CAM and LVFX resistance were mainly caused by
mutations in the 23S rRNA and DNA gyrase genes, respectively. -
Lactam resistance was found to be caused by mutations in penicillin-
binding proteins, particularly PBPA. Knockout of cmeB and cmeD
genes encoding RND-type efflux pump components in H. cinaedi
decreased the amoxicillin MIC by 8- and 64-fold, respectively, similar
to that in H. pylori isolates. Differences in f-lactam susceptibility of
H. cinaedi and H. pylori could be associated with efflux pump
activity.

22

S$12-2
B-5 7 2 LR EEBZM B BEL > IKF (GBS-RBS)

OA# F7!, RF A2 T ER (&KX E- 27FRRMEEY, %5
MK - B - RERMEE)

Group B Streptococcus with reduced B-lactam susceptibility
(GBS-RBS)

OKouiji Kimura', Noriyuki Nagano?, Yoshichika Arakawa' ('Det. Bacteriol.,
Nagoya Univ. Grad. Sch. Med., 2Dept. Health and Med. Sci., Shinshu Univ.
Grad. Sch. Med.)

Streptococcus agalactiae (Group B Streptococcus, GBS) 1%, #4:2
OWUIE, BIEROEHIFEHRE CTH Y, T, @i, HERNEE R
ECREMNIBISEL G ZR T2 ENAMBR T2, RGBS
%5 GBSIY, ThFTIRTR=v) vaEL -7 7 % 2 RFICEM
ThoTotzd, GBS EYSEDTFE, HROHE—EIRF L, <=+ v
BELB-T 7 2 ARETHB, tDOX S, ek, =vIvo
FNEBIEE MIC) AERLic~t=v ) VIKEZEBRHL vy
ERE (Group B streptococci with reduced penicillin susceptibility,
PRGBS) DfF{E%x#H 2 L7, PRGBS i%, Penicillin-binding protein
(PBP) 127 3 /VBEMAHL, *=v ) vR¥E —oxr7 > w2k
)V RIBCAEEZ M L o> T b, F7e, FARIC~ 2 v 51 FRIE,
Tatax s ey RECETH S Z L% L, SHRIEEINRD
bhbd, Fl, =y ) v RIFEWEHETIIH D2, PBPICT I 7 BiE
BrehL, v7 7y mAR) VERZUEOKRNAEEL TETED

PRGBS % &, ZhnbOkkD B-7 7 & 2 RARIERZH: B BEL v Bk
B (GBS-RBS) LA TW5, ZhE T, PRGBSIL, FEif DA
DL R D IHEIND Z ENE Doy, EFVE—2 XD
B IR R EERY GBS BEYHE ok @ PRGBS OB Shtc, i,
EWN Tk, PBPIZ7 3/ BIEWMRIZED b hicitikEhk D GBS-RBS
D5 R EEI T %, KFEE TUE, GBS-RBS i oW TR T %,
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International spreading of ceftriaxone resistant Neisseria
gonorrhoeae

(OMakoto Ohnishi (Dept. Bacteriol., National Institute of Infectious Diseases)

B REGHE R RO I PRI ML AR R T Hh B, WREE Dt tAL 25
LA, BETIEE7 P Y 7F Y v (CRO) ED R\ BIEED
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Measures against antimicrobial resistance bacteria in
environment using genomics

(OTsuyoshi Sekizuka, Koji Yatsu, Kentaro Itokawa, Masanori Hashino,
Makoto Kuroda (Pathogen Genomics Center, Nat. Inst. Infect. Dis.)

SR ATERG B RATE (CRE) o B, CTX-M MILE i
B B-7 7 x v—+ (ESBL) PEER OEFRI L OBES B 55 O
W, FKEBIHEM x5 o) VS A T Ny REOHMBE S X Y,
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HER RS, WS AENTIC X D F ORI L LT E R, &
NETIT, FRKAIPEKD B 75 8 X it blagpeo tRA M RARE RO
Aeromonas JE M E O L AT - CE 122, #H 1o blaypys X O
blacrx-ss RAKGEDS, TRAMBEK X b S e, weky /
AFFIRGE I X O 7 7 2T OFER, blaypy-s (%, IncX3 75 2
SN RBEEL, BT 27 DK & Klebsiella Ji& M O R K 2 #Erk
PMEETH 75 A I NCEBT AW EoTe, F,
blacrxss %, flOR, fosA3 KO qnrS2 L #:12 IncX1 75 2 I NicHf
L T\ie, CTX-M-55 EEE KB, 7 vr 7 = =a— it KB E
BOMRBE L, FEICR T, BKREROE b OB A8 L <
B, B ARF 7 —X N OESBL i & £ 3 % CRE DK K O
R AN L, WRMIEADNER SRS, i, FE#o T
B D 2 2 577 AT X O resistome AT b £ L, R
WCHBEZ R T EDELE >, TRAEHEKOE =41 v
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Development of antifungals using a mutant collection
covering 99.9% of genes in Candida glabrata

OHiroji Chibana (Med. Mycol. Res. Ctr. Chiba Univ.)

VEAEVE ELBAE VA RRIRITIT 4 28 L IEAER S, THF T o B hn 23 TR 2L
ECL MR L e TR, FLUWEF 2RO EREOMFE
DEB ETe> T b, YsEE T, HENE R Candida glabrata
Dy s A (5,200 BIET) & 99.9% H N —F sz fkav sy a v
ZREFEL, Kav 2z v g v&HWTinvitro 3 X OV in vivo T HE5E M
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LT\W5b,
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Mechanisms of antibiotic resistance and development of
agents for controlling antibiotic resistance

(OJun-ichi Wachino, Yoshichika Arakawa (Dept. Bacteriol., Nagoya Univ.,
Grad. Sch. Med.)

20 AT, &2 & BUEIRBATE & Pt A ThE 2 Te3RFI M NS L
Too 21 HEATIC A - Th, PIEEBRE OB AR 25— T, KR EL
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WrHETs 22 0-B-5 27 2 v—EBIEFT 37 70 2y FEE
it % £ 5-9- % 16S rRNA methyltransferase & a1 75 £, #2 7e¥iL
WEFII M SEE T DR IR T 5, 2D X 5 AR, S
TMEEMELRT E, 7723 2N LEARESETF 2N ¥
BYWEND, EROBLTOHCERIh W5, Av v ROy AT
VX, FEFEE D SENELEEEE TOHES N BRI 2 5 ABREE D
Fe R U 7 SEF A R 2 b i+ 5,

¥, REREVFBTHWE 7 A — 7T, SR A SR
K, bl U e EF RS A A3 2 7o oo D BHEFIBHFS I D ML A
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L— T DD M A EZ DERFECO TP TR LI,
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Discovery and development of cefiderocol, a novel
siderophore cephalosporin antibiotic

(OYoshinori Yamano (Pharmaceutical Research Division, Shionogi & Co.,
Ltd.)
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EMEEETHECL T, TNHDH AN F ATMERF 2Rk L
T, 7 7 A et LTI N A B C & B 2 L, s
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T m— RN CBAgE D T % cefiderocol DR & BFZEBAFE DI,
PRIZOWTHBAN Lz,
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Is new drug discovery possible for Infectious
diseases? Application of small componds and
biopharmaceuticals

Conveners: Ichiro Nakagawa (Kyoto Univ.)
Tomohiro Sawa (Kumamoto Univ.)

RYHE I B A3, TOEBEEMEH IR WA 00, #H
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Development of a small-molecule inhibitor of the bacterial type
lll secretion system

(OAkio Abe (Lab. Bact. Infect., Kitasato Insti. LiSci., Kitasato Univ.)

The type III secretion system (T3SS) is highly conserved in many
Gram-negative pathogenic bacteria and functions as an injector of
bacterial proteins (effectors) into host cells. T3SSs are involved in
establishing disease processes, but this machinery is not essential for
bacterial growth or homeostasis. Thus, T3SS is expected to be a
candidate therapeutic target, and inhibitors of T3SSs could potentially
reduce virulence without causing bacterial death, thereby avoiding
any subsequent development of resistance. We identified a linear
polyketide compound, aurodox, as a specific T3SS inhibitor from the
culture broth of Streptomyces sp. using a screening system for the
T3SS-mediated hemolysis of enteropathogenic Escherichia coli
(EPEC). Aurodox strongly inhibited T3SS-mediated hemolysis with an
IC50 value of 1.5 pg/ml without affecting bacterial growth in liquid
media. We also demonstrated that aurodox specifically inhibits the
secretion of type Ill-secreted proteins such as EspB, EspF and Map.
Furthermore, an in vivo infection study using mice clearly indicated
that the administration of aurodox allowed the mice to survive a lethal
dose of Citrobactor rodentium, a model bacterium for human
pathogens such as EPEC. Thus, our in vivo study directly
demonstrated for the first time that this putative T3SS inhibitor can
be applied as a novel class of anti-infective agents.
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Novel strategies to find new targets for anti-tubercular drugs.
OYusuke Minato (Dept. Microbiol., Sch. Med., Fujita Health Univ.)
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Bacterial cysteine synthase inhibitors and their antibacterial
actions

(OTomohiro Sawa (Dept. Microbiol., Grad. Sch. Med. Sci., Kumamoto Univ.)
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Strategy to develop small molecule and antibody-based
inhibitors relying on biophysical techniques

(OMakoto Nakakido'2, Chihiro Aikawa®, Satoru Nagatoishi4, Akinobu
Senoo?, Miyu Takeuchi', Masato Hoshino', Takuya Shimomura?, Jose M.
M. Caaveiro®, Ichiro Nakagawa?®, Kouhei Tsumoto'24 ('Dept. Bioeng., Sch.
Eng., Univ. of Tokyo, 2Dept. Chem. Biotech., Sch. Eng., Univ. of Tokyo, 3Sch.
Med., Univ. of Kyoto, 4Inst. of Med. Sci., Univ. of Tokyo, °Dept. Global
Healthcare, Faculty of Pharm. Sci., Kyusyu Univ.)
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Inhibitory mechanisms of virus cellular entry: structure-
guided drug development

(OTakao Hashiguchi (Dept. Virology, Fac. Medicine, Kyushu Univ.)
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Progress of current studies to unravel fungal
strategies for adapting to environmental
stress

Conveners: Shigeki Nakamura (Tokyo Medical Univ.)
Hironobu Nakayama (Suzuka Univ. Medical Science)
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The growth of Aspergillus fumigatus in the presence of serum

(OTatsuya Inukai, Takashi Umeyama, Satoshi Yamagoe, Yoshitsugu
Miyazaki (Dept. Chemotherapy and Mycoses, NIID.)
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Interaction of Aspergillus fumigatus biofilm with host factors
or pathogenic bacteria

(OTakahito Toyotome'2 ('Dept. Vet. Med., Obihiro Univ. Agric. Vet. Med.,
2Div. Clin. Res., MMRC, Chiba Univ.)
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Mechanisms of biofilm formation and screening for anti-
biofilm agents in Candida albicans

O&fM BaE, MHEE BPAEKX - MEM
(OSanae Kurakado, Takashi Sugita (Dept. Microbiol., Meiji Pharm. Univ.)

Biofilms are high-dimensional structures composed of microbes. The
pathogenic fungus Candida albicans is one of the most common
causative agents of catheter-related bloodstream infections due to its
ability to form biofilms. It is a dimorphic fungus, with yeast and
hyphal forms. C. albicans biofilms have a complex structure including
both yeast and hyphal cells embedded in a matrix of extracellular
polymeric substances. To better understand C. albicans biofilms, we
identified biofilm-related genes and conducted a functional analysis of
these genes using deletion mutants; screened for inhibitors of hyphal
formation, which is an essential ability for biofilm formation; and
screened for anti-biofilm agents by drug repurposing. We extracted
PRA1 and ZRT1, which were overexpressed under biofilm conditions.
Both genes are associated with zinc transport. Deletion mutants
showed decreased biofilm formation compared to wild type. In the
next part of the experiment we found that 17f-estradiol had an
inhibitory effect on hyphal formation. This effect was mediated by
estrogen-binding protein, which represents a new yeast-to-hyphae
transition pathway. Finally, we found that minocycline had the ability
to inhibit biofilm formation. Minocycline inhibited hyphal formation,
adherence, and matrix production. These findings may contribute to
the treatment of biofilm infection by C. albicans.
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Plant-derived signal sensing for infection-related
morphogenesis of Colletotrichum orbiculare.

(OSayo Kodama, Yasuyuki Kubo (Grad. Sch. Life & Env. Sci., Kyoto Pref.
Univ.)

Many phytopathogenic fungi including Colletotrichum species form a
specialized infection structure, called an appressorium to breach the
intact cuticles of their host plants. Appressorium differentiation relies
on fungal sensing and transduction of physical and biochemical
signals at the plant surface. In cucumber anthracnose fungus C.
orbiculare, we demonstrated that the morphogenesis-related NDR
(nuclear Dbf2-related) kinase pathway (MOR) regulates the plant-
derived signal transduction involved in appressorium development.
The cutin monomer n-octadecanal released from cucumber leaves by
conidial esterases has a role in the NDR kinase CoCbk1 activation.
Genome-wide transcriptional profiling during appressorium
development revealed that MOR is responsible for the expression of a
subset of the plant-signal-induced genes including fungal
transcription factors and secreted proteins that potentially facilitate
infection. We also focused on identifying transcriptional regulators
downstream of MOR. Based on whole genome transcript profiling, we
identified the transcription factor CoMtf4 that is regulated
downstream of MOR to mediate appressorium development in
response to plant signals. Conclusively, C. orbiculare utilizes the
widely conserved MOR and its downstream factor CoMtf4 to translate
plant surface signals for infection-related morphogenesis and
pathogenesis.
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Current status and future of drug-resistant Aspergillus

(OMasato Tashiro'? ('Dept. Infect. Dis., Nagasaki Univ. Grad. Sch.
Biomedical Sci., 2Nagasaki Univ. Hosp. Infect. Cont. and Edu. Cent.)
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Development of research for normal
microflola and asymptomatic carriage

Conveners: Ken Kikuchi (Tokyo Women’s Medical Univ.)
Tohru Miyoshi-Akiyama (NCGM)
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Nasopharyngeal pneumococcal transmission, colonization,
and infection

(OMuneki Hotomi (Dept. Otorhinolaryngology Head and Neck Surgery,
Wakayama Medical Univ.)
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Considering asymptomatic carriers of enteropathogenic
pathogens and food poisoning

OKeniji Sadamasu (Dept. Microbiol., Tokyo Metr. Inst. Pub. Health)
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Mechanism of pathogenicity of Streptococcus pyogenes and
Streptococcus dysgalactiae

OTohru Miyoshi-Akiyama (Dept. Infect. Dis., Med. Nat. Cent. Glob. Helth.
Med.)
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Characterization of Streptococcus suis isolated from porcine
infectious endocarditis

(OTsutomu Sekizaki (Res. Center for Food Safety, Grad. Sch. Agr. Life Sci.,
Univ. of Tokyo)

Streptococcus suis is carried in saliva of 100% healthy pigs and
occasionally causes infectious endocarditis. This bacterium has
capsule (cap) which confers an ability to resist phagocytosis in the
course of infection. Therefore, cap-negative cells are believed to be
avirulent. However, we have found that both cap-positive and
-negative S. suis isolates were found in porcine endocarditis. The cap-
negative isolates showed a high degree of ability to adhere to porcine
and human platelets. As adherence to platelets is one of the key
factors to evoke endocarditis, the cap-negative cells were thought to
play an important role in developing endocarditis. We compared
genome sequences of cap-positive and -negative isolates from each
endocarditis. Cap-positive and -negative isolates from the same pig
were the closest compared with those from other pigs. Some of the
cap-negative isolates from the same pig showed different mutations in
capsular polysaccharide synthesis (cps) genes, suggesting that cap-
negative isolates arose in pig bodies after the infection. Different
mutations in whole genomes were also found among the isolates
whose mutations in cps genes were identical, indicating that the
mutations in cps genes and whole genomes occurred independently.
These results suggest that the endocarditis lesions are the niches to
preserve mutants that generally be eliminated by phagocytosis.
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Change of virulence by mutation in S. aureus from
asymptomatic carriage to severe infection

OKen Kikuchi (Dept. Infect. Dis., Tokyo Women’s Med. Univ.)
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The latest research for realization of phage
therapy in the postantibiotic era

Conveners: Satoshi Tsuneda (Waseda Univ.)
Mitsuoki Kawano (Chugokugakuen Univ.)
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What is necessary to apply bacteriophage therapy?

(OHidetomo Iwano (Lab. Vet. Biochem. Dept. Vet. Med., Rakuno Gakuen
Univ.)
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Characterization of Staphylococcus aureus phages and their
possible application in phage therapy

OYasunori Tanji, Azam Aa Haeruman, Chanthol Peng, Kazuhiko
Miyanaga (Sch. Life Science and Technol., Tokyo Inst. of Technol.)

Methicillin-resistant Staphylococcus aureus (MRSA) is a major
human pathogen and multi-drug resistant bacterium widely found in
healthcare and community settings worldwide. The World Health
Organization has declared the accelerated development of antibiotic-
resistant bacteria as one of the top ten threats to public health (WHO
2019). Healthcare-associated (HA) MRSA often infects patients in
intensive care units or patients who have stayed for long periods in
hospitals. The number of community-associated (CA) MRSA clones is
increasing and the ratio of these clones is more than 50% . The
widespread use of antibiotics has generated selective pressures that
have driven the emergence of resistant strains, and has consequently
limited treatment options for MRSA infections. Therefore, the use of
bacteriophages (phages) has been suggested as an alternative therapy.
In this study, we describe the isolation of phage, which has a broad
host range against clinical MRSA. The whole genome of phage was
determined by next-generation sequencing. The host receptor was
identified using an adsorption assay. In silico analysis was conducted
to identify the putative receptor binding proteins (RBPs) of the host
cell. Moreover, the synergistic effects of phage with antibiotics were
investigated.
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Toward practical application of bacteriophage therapy
(OHiroki Ando (Dept. Microbiol., Grad. Sch. Med., Gifu Univ.)
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Development of a novel gene-targeted bactericidal technology
using bacteriophage
OKaotaro Kiga, Longzhu Cui (Div. Bacteriol, Sch. Med., Jichi Med. Univ.)
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Path of phage therapy from experimental animal model to
clinical study

OTomoko Hanawa', Takeaki Matsuda? ('Dept. Infect. Dis., Kyorin Univ.
Sch. Med., 2Dept. TCC, Kyorin Univ. Sch. Med.)
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Development of phage therapy using recombinant and natural
phages and establishment of Phagebank

(OMitsuoki Kawano (Dept. Human Nutrition, Facl. Contemp. Life Sci.,
Chugokugakuen Univ.)
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Structural analysis by electron microscopy for
bacteria

Conveners: Michio Homma (Nagoya Univ.)
Makoto Miyata (Osaka City Univ.)
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Supramolecular motility machineries of class Mollicute
bacteria

(OMakoto Miyata'2, Takuma Toyonaga', Yuya Sasajima’, Takayuki Kato3?,
Akihiro Kawamoto®?, Tomoko Miyata3, Keiichi Namba®#¢ ('Grad. Sch. Sci.
Osaka City Univ., 20CARINA Osaka City Univ., 3Grad. Sch. Frontier
Biosciences, Osaka Univ., “Riken QBIC, ®Inst. Prot. Res. Osaka Univ.,
6JOEL Yokogushi Res. Alliance. Lab. Osaka Univ.)

Class Mollicutes, known as Mycoplasma and Spiroplasma, is a small
group that evolved through the parasitic of phylum Firmicutes
bacteria on animals and plants. Interestingly, the class Mollicutes
bacteria have acquired three unique motility mechanisms. To date, we
have shown that the gliding motility of Mycoplasma mobile has
evolved from a combination of ATP synthase and an adhesin, and that
the swimming motility of Spiroplasma has evolved from a
combination of bacterial actin proteins MreB and Fibril. This time, we
will discuss the structure and mechanism of supramolecular
machinery for force generation in these two mechanisms, based on
the latest analysis by electron cryomicroscopy.
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Cryo-EM Structure of polymerized Type V pilus of P. gingivalis
reveals assembly mechanism

O%l B8, EF #8802 K BT, Melissa Matthews!, $H B3,
AL SER2, Matthias Wolf! (UhiEF s fii KEBEK - Mol. Cryo-EM unit,
RIBX - BRERE - OYREMEMFEERE, SKIRX - BRE)

(OSatoshi Shibata', Mikio Shoji2, Hideyuki Matsunami’, Melissa Matthews?,
Katsumi Imada®, Koji Nakayama?, Matthias Wolf' (Mol. Cryo-EM Unit,
OIST, 2Div. Oral Infect., Dept. Mol. Microbiol. Immunol., Sch. Biomedi. Sci.,
Nagasaki Univ., 3Grad. Sch. Sci., Osaka Univ.)

Adhesive pili are important for bacterial colonization, biofilm
formation, and virulence. The periodontal pathogen Porphyromonas
gingivalis, which belong to the class Bacteroidia, has a newly
discovered type V pili. However, the native polymerized pilus
structure and its molecular mechanism of assembly are unknown.
Using cryo-electron microscopy and single-particle image processing,
we have generated a 3.6 A resolution structure of polymerized FimA
stalk pilin. The atomic model of assembled FimA shows that the C-
terminal strand of a donor subunit is released from the C-terminal
domain and inserted into a groove in the (-sheet of an acceptor
subunit after N-terminal cleavage by the protease, RgpB. Our results
reveal the mechanism of polymerization of type V pili involving
protease-mediated strand exchange and provide the distribution of
functional surfaces related to the pathogenic properties of
polymerized FimA. We will discuss the detailed assembly mechanism
of Type V pili.
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Structural analysis of the flagellar motor by CryoEM

(OTakayuki Kato?, Fumiaki Makino2, Tomoko Miyata3, Akihiro Kawamoto',
Tomoko Yamaguchi®#, Peter Horvath3, Keiichi Namba®#*5 ('IPR, Osaka
Univ., 2JEOL, 3Grad. Front. Biosci., Osaka Univ., “BDR, RIKEN, SJEOL
YOKOGUSHI RAL, Osaka Univ.)

Bacteria swim in viscous liquid environments by using the flagellum.
The flagellum is composed of about 30 different proteins and can be
roughly divided into three parts: the basal body acts as a rotary motor,
the hook acts as a universal joint and the filament acts as a helical
propeller. Additionally, flagella basal body composed of LP-ring, MS-
ring and C-ring and rod, which have the function of the bushing, a
torque generation and switching the rotation direction and a driving
shaft, respectively. This complex structure achieves a high-
performance motor function with energy conversion efficiency close
to 100% despite the high-speed rotation as 300 rpm. To know the
function of the flagella motor, we solved the structure of the flagella
motor. Finally, we solved the structure of a complex of MS-ring and C-
ring, a complex of MS-ring and rod, MS-ring, LP-ring, coiled hook
and filament at the resolution of 7.3A, 4.84A, 3.8A, 3.8A, 3.6A and 4.2
A, respectively. All atomic models were built from the EM map except
the complex of MS-ring and C-ring. Since the complex of Ms-ring and
C-ring was not ehough high resolution to build the atomic model, the
atomic model was built by fitting the FliM, FliN and FliG solved by X-
ray crystallography. In this symposium, we will discuss the structure
and mechanism of flagellar motor, based on the latest analysis by
cryoEM.
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Structural and functional comparison between actin filament
and ParM filaments

OAKihiro Narita (Dept. Sci, Nagoya Univ.)
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Cryo-EM network in Japan. How to access cryo-EM.
OToshiya Senda (SBRC, IMSS, KEK)

Cryo-EM has opened a new era in structural biology. Because of
innovative improvements of direct detection cameras, biochemical
methods, and software for single particle analysis, cryo-EM has
become one of the main tools for the 3D structural determination of
biological macromolecules (and their complexes) at (near) atomic
resolution. Although many high-end cryo-EMs have been installed in
US, China, and Europa, Japan has only a limited numbers of high-end
machines. While we have gradually increased cryo-EM, it is not
enough to push the field forward. To use the cryo-EMs in an effective
manner and to achieve an easy access to the cryo-EMs, we established
the cryo-EM network by the support of the BINDS project of AMED.
We have organized cryo-EMs in Japan and categorized them into two
types, E1/F1 and E2. E1/F1 machines are not suitable for high
resolution structure analysis, but they can be used for grid screening.
Users who want to use high-end cryo-EMs need to find an optimal
condition to prepare a grid of their sample using E1/F1 machines.
After obtaining a good grid, the users need to submit their 2D class
average to the web site of the cryo-EM network to obtain machine-
time for high-end machines. While this is a system in the BINDS
project, any researchers can use this system. In the symposium, I will
introduce some examples of cryo-EM uses.
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Regulating with RNA in Bacteria

Conveners: Teppei Morita (Suzuka Univ. Medical Science)
Masatoshi Miyakoshi (Univ. Tsukuba)
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The role of transcription termination in sRNA biogenesis
O H g @REERZEX - )

(OTeppei Morita (Fac. Pharm. Sci., Suzuka Univ. Med. Sci.)

Regulation at post-transcriptional steps allows new pathways to cross-
regulate genes independently of the transcriptional signals for those
genes. The regulatory small RNAs (sRNAs) are well-studied molecules
acting on mRNAs under specific stress conditions. The sSRNAs interact
mRNAs by base pairing, resulting in changes in the stability and
translation of the target mRNAs. The base pairing is facilitated by the
RNA chaperon Hfq. A polyU tail of seven or more, resulting from
Rho-independent termination, is necessary for the binding of sSRNAs
to Hfq. The 3’-extended transcripts resulting from read-through at the
terminator are inactive as SRNAs. Read-through at sRNA terminators
occurs less frequently under stress conditions, suggesting that the
readthrough is modulated under stress conditions in order to produce
efficiently sSRNAs. We have performed a genetic screen to identify
factors that affect transcription readthrough at an sRNA terminator.
Several genes were isolated as multi-copy attenuators of the Rho-
independent terminator for SgrS, which is one of the well-
characterized sRNAs. Cellular sRNAs including SgrS were decreased
when the factors were overexpressed. Discussion will be focused on
new insight into the termination regulation in bacteria.
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Intrinsic Ribosome Destabilization Underlies Translation and
Provides a Strategy of Mg?* Sensing

QOYuhei Chadani', Tatsuya Niwa', Takashi Izumi', Nobuyuki Sugata’,
Asuteka Nagao?, Tsutomu Suzuki2, Shinobu Chiba?, Koreaki Ito3, Hideki
Taguchi’ ("Inst. of Innovative Res., Tokyo Inst. of Tech., 2Grad. Sch. Eng.,
The Univ. of Tokyo, 3Fac. of Life Sci., Kyoto Sangyo Univ.)
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Destabilization) &% AH L7, —R YV Ay —20&kfaicd Rz 5
IRD LR 727, AW o nAaT2aciEH L, Mg Mg2+iRE e
HFRCFIH L T A Z WDt Tnote, LR ORI HED
PRI IS BRI R TW» 5032y, Flo Mgt B (T ic ks
TH [ABC IRD 1@ X 2 REHEMIT B2 LB WAL ETR T,
DL EDFEEDE, BiAEE ) A Y — 2 ORI L 5 ST RE T
MR OEFE VMR, S DR REL s S S5-+ 5 EE Ao
RLEZBLNSD,
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Structural and functional studies of the ribosomal stalk protein

OKosuke Ito'2, Kei Maruyama?, Hirotatsu Imai2, Uchiumi Toshio'2 ('Dept.
Biol., Fac. Sci, Niigata Univ., 2Grad. Sch. Sci. Technol., Niigata Univ.)

BIZEREERE, B, MR, & V9120 v 704 BE»bT
BEMIIGTH Y, ThEZNOBMCEI < BERRTF2Y Ay —a b
BEEMICHBEER T2 2 L CH#fT 35, Ab—2 2 v 7 HlE, £&C
DEMED ) Ry —a Ry T 2=y NMCBEa C—FfET DY) £y —
LR VRNIHTHY, u+/~A&%&@ﬁ@%&@WEW%Lkw
TEEABE PRI LT b, A —2 2V A28}, 7 37 BES]
%4%%LﬁwaHW$ﬁ@m&M%£@2@v@f%héﬁ
BREMICIIRTH v, MSTICNEEL Lcd D L F 2 b T\ 5,

ﬁwu:hifvjﬂHWEﬂ%&Xb—ﬁﬂ/ﬁy HEMkte LT
MIEE T> TEl, TORR, Ar—272v27H% 1) £DOCK
Vi & /- L C—# > GTPase #aRAT (BALAAT IF5B, ffRAT EF2
L EF1A, #4577 RF3) $ X ' ATPase V &Y — &V %A 7 L HT
ABCEl LEEET AL, LT, (2 FASERRATE ) AV —
QY I A= THIE, DKL, (3) HHEFRKNT ORERIICY

WHTHHZ LR L TE I, FhBriy, Ab—2z2v7HELE
TEFRNIRUA T ORRERIM BIEH OREEIRB oM~ BIR L, ThbEA
RO X ffS SIS I A CTE e, T DORER, Xh—?ﬂ/
N 7BL, HEERT ERRAT ORI A TEHEICHES

X5 KRN 2 //\7E135Za LB DT T 5 T, ﬂi%

i, ArN—27xvRIBEDD ®i$)\f£%fiél’fb&ﬁéﬂﬁ%@%ﬁg§éﬁ
L DE§HIC oW T, }jafz DIRFTOFERTH % EF1A OF % h.O B
thoitgﬂ%ﬂ@ﬁ%%ﬂ&%%ﬂxrﬁaﬂvﬂaﬁ®ﬁﬁ
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Regulatory functions hidden in bacterial mMRNAs
OMasatoshi Miyakoshi (Dept. Infect. Biol., Sch. Med., Univ. Tsukuba)

BRFRBLD 2 7 = X 2 X BN LAY TR E S Re s, Ml
TRRE EFRAEFEL T DD, REERFHKNT CTH % non-
coding small RNA (sRNA) (2F i mRNA © 5'UTR < CDS & ¥aFExf
LT, RO S L <1k mRNA OLZEEAHIEHT 5, —ik
AYIC sSRNA 12k Hfq % ProQ 7c £ @ RNA + + < v v 2MES L,
mRNA & DEIEHTEHIMEEI N D EEZ DR T 5, — T, MW
TiX mRNA © 3'UTR 7 sRNA OEERNICIs 2 2 Lk ThH 52, i
mRNA © 3'UTR O—i#2% Hfq % ProQ 1254 L C, sSRNA & [[@#E 0tz
GHRAHMNTF & UCHIET 5 2 E0EFRE SN TE T B, ARH
TiY, ThE TS TE 7% mRNA O 3'UTR OATRZAHAE
The mechanism of gene expression differs between eukaryotes and
prokaryotes. In bacteria where transcription and translation are
coupled, non-coding small RNAs (sRNAs) base-pairs with the 5°UTR
or CDS of mRNAs to post-transcriptionally regulate translation
initiation and/or mRNA stability. This class of SRNAs bind with RNA
chaperones such as Hfq and ProQ, which facilitate RNA-RNA base
pairing. Since the properties of conventional sSRNAs are applicable to
the 3’UTR of mRNAs, it was anticipated that the 3’UTR of mRNAs
could function as post-transcriptional regulators. Here, I will
introduce some examples which have been characterized so far.
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sRNA regulates pathogenicity during persistent infection of
Helicobacter

OAT &2 FEIEAR, AF A2 MR HAES, BHEAEA? EF

mEY A BZY W EES, MEhS == CX'? (KIRKEMED
TRITTRRR - BRAMENNY, *RRAFEFLHAERN - BRAEERRT
5 — - BERIER - MEENE, SAMKE - B2 - MEFENH, ‘BER
EREFIAY - EHFRAMER - MERRAHEENE, SKOKE - EE
B - IR - PREESEE)

ORYyo Kinoshita-Daitoku'-2, Kotaro Kiga', Ryota Otsubo?, Yoshitoshi
Ogura3, Takahito Sanada'2, Tokuju Okano®, Toshihiko Suzuki*, Yoshio
Yamaoka®, Tetsuya Hayashi®, Hitomi Mimuro2 ('Dept. Infect. Microbiol.,
RIMD, Osaka Univ., 2Div. Bacteriol., Int. Res. Ctr. Infct. Dis., Inst. Med. Sci.,
Univ. Tokyo, 3Dept. Bacteriol., Sch. Med. Sci., Kyushu Univ., “Dept. Bact.
Pathogen., Infect. Host Resp. Sch. Med. Dent., TMDU, 5Dept. Environmental
Prevent. Med., Oita Univ.)

voa ), S hcRE O R AL, BRI BRI RIS b o7 B R
BRA L8, FROLEDARF &SR T, Tof, ¥ o) ExEEE
CHBETERARITIET, £4F 3 v 7 CBRENEH T 5 T = »
FIEIGEL TN AB Z EDNBRT W5, UL, ¥©r Y ENEREY A )
VLRED AN = R ADFEIEH ST T 5 T g, F TR Tk
vu ) B ORI R W D Avie B i, ¥ ou ) B ARG
OB CHEE T HBIETERCOWT, BB e 7 A B AV
FRIT) I fRAT L7,

B2y AR 0 ) R AF 2 X I B L7 ABHENL S Lic
BRD 4y 7 AFSI N Ulc, RGP X b HE15 S h e A R 2 iR
it U, S CERNRA SN B BT ERRE Lic, RG-S
L, BREBRNE L, REALESKE VEIZT & LT, /&7 RNA
(small RNA; sSRNA) T» % HPncedl160 H[FE X iz, HPned160 KABZE
RO Z7 v A7) T — AR E T 0T — AT X D, HPnedl60
PIEEMRET THD cagA P2 v Ry Br—FicHfLTwso &
NS5 7, X B~ 1, HPnedl160 782 b OB FEEOFR
MHEZEERHEL TS 2 L2 L, Eio, BAABRED B
TNt o ) HOFBKSEE TS &, RREDHEITIZIE U C HPned160
DREANEFICELL Tt ShbHOFEREMD, © o ) ik HPne4160
CAERAEAT S - ECRHREMERTORBREELS ¥, WOoEExE
ﬂm@&bm b ENPELT S T,
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MS2 affinity purification revealed the post-transcriptional
regulation of EHEC virulence genes

(ONaoki Sudo (Lab. Microbiol. Sch. Pharm. Kitasato Univ.)

RNA T L %8 {5 FRBHENLIRIA WA R A S i@ ) 7o 6l
HWRTHY, FDI L A EWLHIE RNA & RNA RS & v 7 BOBEE
%M&%ﬁbt%%m;b@ﬁ?éom@ﬂWA@MM)@,ﬁ%%
YL X T I E G BEEO MBI W THERE T 5 AR FR Y 7o I 1)
RNA TH%, sRNAIL, RNA v +r<uvx v 7B Ths Hfq & ¥
HBHREME LBHET 5 LT, #19 mRNA EERXAE L, #1
mRNA DB A HIH 3 2,

Bcbix, MS2 2 712k %5 RNA KR X v, BEH MM KR
Esr4l sRNA EHREHEETHOvAZ —LVF a2 b —X —Fa—FT
% ler mRNA DOEIERA B 5o Lic, MS2 &% 7 X A RNA Kl
Wik, "727 9% 7 75—V MS2HKDOMS2 a—r 2 v R7HE, £
NERRINCHE ST 2 RNA LY (MS2 % 7)) oMAEFRZFIHA LR
KETETH D, M&ﬂﬁ%ﬁMLtEmu%ﬁ@ﬁ5ﬁ§LM\

BPEME R LIc & & A, mmu%uiM&Ewuk%kwr
mmmﬁﬁiwmﬁﬁéh,5vN7E@%KmHmﬂﬁméhto
ZOFERE, MS2 £ 71 X A RNAKEEED, 2 v X7BDO7 7 4 =
74 — k58 L FERIC, RNA-2 v R 7 BESEBITCER cFETH
% EERT, iz, sRNA FIHIC I T, sSRNA/EZER mRNA iz
R Eh AR L 0 BERBIGRARE I W B, Hfq Tik7e<
SRNAZ~ 1 b & LT TE L HIIRERAESTH S,

Ky v Aoy ATy, BEHLMEXERCRT % sRNA & Hiqic X %
955 JE M FE BB & RN B 7o 1t AT o 7o MS2 2 271z & 5 RNA K%
LEDREREENTHE L BIT, MS2 % 712 X 5 RNA L & itk
v—7 T VA % % A do ¥ 7 MAPS (MS2 affinity purification
coupled with RNA sequencing) O EHH fFN3 5

S$18-7
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Global characterization of RNA-binding protein targetome

(OKaotaro Chihara, Satoshi Tsuneda (Dept. Life Sci. Med. Biosci., Grad.
Sch. Adv. Sci. Eng., Waseda Univ.)

RNA f&& 4 v 2878 (RNA-binding proteins; RBPs) (% RNA ® &k
2l AR M DHERF, RNA [l D Mg BB BN 70 & 2 o7
HAH=ANKHHTDH, LhZho RBPs (LHI#I % & 705 RNA ©
EFlefE T F— 7 BT A ETREL, 2 v X7 BHEa—-FL
7\~ small non-coding RNAs (sRNAs) t3LFTHEI< = & T, fMiEo
BETHRAYEEHECHB L T 5, Wz, MEOKREEHIHE
AN = ANEIRET S i, &8 RBPs D% — 7 » b & @HENIC
RET D ENHETH D, chFCcicTkre i, BRPIEY L Chil
& 1% Pseudomonas aeruginosa O fXZFEH) 72 RBPs D 1 2 TH 5%
Hiqic#& H L, ThickiH 3% RNA % in vivo UV crosslinking
immunoprecipitation followed by high-throughput sequencing (CLIP-
seq) I X DB HE Lice FORER, A1 47 4 4 ABRE Tk
DOFIF % #0135 sRNAs PrrF1/2 78 Hfq it % < i L, #fx —
7 v & RNAs OZLEMNS L OBREE 2 HE L T2 2 L aW b
L7, X BIC CLIP-seq DGR & RNA-RNA HAFH @ in silico 7
SR & O LB & b PrrFl OF Bl & — 7 » » 2FE L, K
%@f@ﬁ&%%&RN&mq%ﬂALtcupqumzf 7
v — LSy i 2 RNA Ligation 7 & & RNA-seq Zh& L 72 H
77 E"**iﬁ”}l L7z,

33



MR A ER W & CHEEEERTF R D up to date

arve—+—: Hin Bz (ESKF)
&M Ty (IEREKREH)

Up-to-date of the functional peptides around
the bacterial world

Conveners: Atsushi Tabata (Tokushima Univ.)
Isao Nagaoka (Juntendo Univ.)

Ky v EOT AT, MEERD & EWREX7F N ¥ —
7—RF&L, 0O ‘K75 K o TRz i s 5
DI OFEEREE AT O S LR H LT 5, MEE, HHWHER
B Ind AR O—FB L LT, BAPELETHIFE
ST EMERD 2 =7 —va VRS SREEEN T OESEED
FebDYy —A L LTHMAL TV, 7, BENTORE Y
T H7coic, EEMIBCIT EER <75 PO, o
ORI AR FT A A7 7V Ao v R ELELEL T B, —F T,
TEEMTIMEORRED AF T s EE Y — L L LT,
Bex i =7 N REAL TRHLL T b, Ky v HEDY AT
1k, ZOX 5 HEEMED 5\ TR & 1EHE O B L7
B 7e “BEBEME= 7 N7 OB EORFORECINZ, £D
WFFERER D=~ DR ITCIC A T LA TFFE=e, Hifcebilm <75
N DOBAF R & ORBFIEHREREET 5L Licw,
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Study of survival system using peptide in bacteria
(OHidenobu Senpuku (Dept. Microbiol. I, Nat. Inst. Infect. Dis.)

Streptococcus mutans (¥, A+ 7 4 A AWEBE T —F A v
7 2 —¥% —TH % Competence stimulating peptide (CSP) #E ks
L, o CSP DREZ#HERMICH 5 ComD Mifak L T2 4+ 7 4
vV IZERIT, ZOQSEFIMALT, MIEWEOA—F T 1 v
v (BEZBE) 7704y (A HE) ©kthd 25, +—
FSA Y VERZ TV FUYNEEEINS L, B X DNA
RNA i &b, 2 b DNA < RNA %, EEEHRE L THHX
NHO TR L, Wk WHEANCRANCATE I8 2T RANE-Tw 5.
ZDXHICHEILE ORETHEERDLIDIC A A 7 4 L ATEEERE
TEE % I tEiEME L Z B, S. mutans @ CSP BHEEFILma21T
BB NTIE > T\, £ 2T, AED B 58 U 7B 2 #ERE 2 FIL A
L C, CSPBIHBEET & Ao B M5 tT - o HRIRSBER D 735
BReEik X b & MBEBREE P ic )k X huie CSP BIRLEE T 24> T\ %
AIREVE N BRI 20 BERR 2 o Bk 2 TR OFE IR, CSPIc X b %
W3 5B %K T (SMU482, SMUS33, SMU834, SMU940,
SMU1035, fl) B Lic, Th b OERKAER TS L, T
ROBERKL B L D BERNEED Z L WD ot Lo
T, A F7 4 M ATBBRICH T, CSPIC X ) —EmDBEE LI %
HT ENUDLAWEERM CESELFRICRD 5D EFE 2T, TUL
BENMEZRE T, B LAHPNCT LB HESIDTH b, W
B Aot E s AT Ay oy ZEFIRL ORI, BREIE A
L, BELIFREDO T v AR, SAF7 4 L aififi LT
WAHDTIER W EEZ BT,
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Characteristics of Streptolysin S secreted from Anginosus
group streptococci and their cytotoxicity

OAtsushi Tabata (Grad. Sch. Tech., Indust. & Soc. Sci., Tokushima Univ.)

v b OENEIEEO HRRRIRE TH L7 v ¥ 7 —y AR L v B
iy, WIMRTZEAT 5 LT X - THIR R BRI 2 /R38R0
BT %, Feix, Lo BEMEDOTIERT OLRFR LTV, LR Y v~
GERERENELET 5T F P ORI HR CTH % Streptolysin S
(SLS) DAEw 7 ThHhnHI EHWPBLIC LI, 0 SLS DL D
5EEFEE (sag operon) (%, BHEMMED T v ¥/ —9 ABEL v ER
Btk Claflil L O CIACIREI R TS 2 Enh, AFERE
B & UGB S T 2 DS BUTIR E M DFEMI 2N 5 23T T o Tl Tl
TYE =AY VG RHOBEBRIGEERTO—2oTHDLEELD
nTwb, SLS % BMmAT & LCEETLT vF ) — ARV v
+ERE O T Streptococcus anginosus subsp. anginosus ® B ¥ Ifil
¥k (B-SAA) 13 TH D, sag operon PIIC SLS D 2 — FiE{ET T
BB sagA & 252 v T ATRAL, ThbORGEFREN® T
FBMAEF & UTHIEL T 5, oz, EIRM v vy R EEE
+ % Ay 75 SLS L3 F 7 B B-SAA O IEMARY 7 SLS iwhiciE R L
TR HAED TR D, B-SAA WPEAET 5 SLS & BHIMAT & LTDA
mhd, MfEEAET L LTHERL TS Z &% invitro THERL
Too AW TIZ, B-SAA H2K D SLS O E-CHMIBEfEERED £ h = X A
O tctk 2 727 7o —F I X AIRFTOEREHREE L,
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Protective action of host defense peptide LL-37 on a murine
sepsis model

QOlsao Nagaoka', Yumi Kumagai', Hiroshi Hosoda?, Taisuke Murakami®,
Kaori Suzuki' ("Dept. Host Defense & Biochem. Res., Sch. Med., Juntendo
Univ., 2Dept. Mol. Microbiol., Fac. Life Sci., Tokyo Univ. Agri.)

LL-37 is a member of cathelicidin family of antimicrobial peptides in
humans. In addition to its broad spectrum of antimicrobial activity,
LL-37 can modulate various inflammatory reactions. We previously
revealed that LL-37 improves the survival of a murine cecal ligation
and puncture (CLP) sepsis model by reducing bacterial burden and
inflammatory cytokine production. In the present study, we
elucidated the mechanism for the protective action of LL-37 on a CLP
model, by focusing on the effect of LL-37 on macrophage pyroptosis
and release of neutrophil extracellular traps (NETs) and neutrophil
ectosome. First, LL-37 suppresses the macrophage pyroptosis that
releases proinflammatory cytokines and augments inflammatory
reactions in sepsis. Second, LL-37 induces the release of NETs with
potent antibacterial activity. Third, LL-37 stimulates neutrophils to
release antibacterial ectosomes. Together these observations suggest
that LL-37 protects CLP septic mice by not only suppressing
proinflammatory macrophage pyroptosis but also releasing
antibacterial NETs and ectosomes from neutrophils. Thus, LL-37 can
be a promising therapeutic candidate for sepsis, because of its
multiple functions, including antibacterial activity, modulation of
proinflammatory cytokine production, suppression of macrophage
pyroptosis, and release of antibacterial NETs and ectosomes from
neutrophils.
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Skillful survival strategies with TCSs of commensal bacteria
against antimicrobial peptides

OME (1B =#', NE 2 (EREX - BRESR - OEMEME
IRBK - BRER - HH)

OMiki Kawada-Matsuo', Hitoshi Komatsuzawa? ('Dept. Oral. Microbiol.,
Grad. Sch. Med. and Dent., Kagoshima Univ., 2Dept. Bacteriol., Grad. Sch.
Biomed. and Health. Sci., Hiroshima Univ.)

Antimicrobial peptides are important immune factors which prevent
the bacterial infection. Commensal bacteria needs to adapt these
peptides. We focus on two-component systems as adaptive system
against antimicrobial peptides. Two-component systems (TCSs) are
bacterial-specific signal transduction systems and are known to play
an important role in adapting to the environmental factors. Individual
bacteria has multiple TCSs depending on the species or strains.
Recently, some TCSs have been reported to involve in pathogenicity.
However, the function of many TCSs remains unknown. In our
previous studies, we have verified the role of individual TCS of
commensal bacteria against antimicrobial agents derived from human
as defensins and bacteria as bacteriocins. However, these TCS-
mediated resistant system is only functioning against low
concentration of these peptides. Since antimicrobial peptides in the
host is considered to be low concentration, we conclude that the
adaptation to antimicrobial peptides is a key factor when bacteria
become resident in humans.In this symposium, I would like to
present the resistant mechanism against antimicrobial agents by TCSs
in human-commensal Gram-positive bacteria including multidrug-
resistant Staphylococcus aureus and to announce the possibility of
TCSs to play an important role in coexisting with other commensal
bacteria.
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Bacteriocin: Potential use for clinic and its cautions
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(OHitoshi Komatsuzawa (Dept. Bacteriology, Grad. Sch. Biomedical and
Health Sciences, Hiroshima Univ.)

It is well known that antimicrobial peptides (AMP) are found in
animals including human, plant and microbe. Bacterial AMPs called
as bacteriocins are mainly produced by Gram-positive bacteria.
Several bacteriocins are already applied for antibacterial agents and
food preservatives. Recently, due to the spreading of drug resistant
bacteria, countermeasures to antimicrobial resistant (AMR) are
tackled in the world. In Japan, national action plan on AMR promotes
antimicrobial stewardship, the development of new agents and so on.
Therefore, the clinical use for new bacteriocins are expected.
Generally, bacteriocins are effective against closely-related bacterial
species. Therefore, it is an advantage for the clinical use not to affect
the composition of bacterial flora strongly. However, the use of new
antibacterial agents promotes the emergence of the resistance. In this
symposium, I would like to introduce the potential use for clinic and
also its cautions.
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Development of a high-throughput strategy for discovery of
potent analogues of antibiotic lysocin E

(OMasayuki Inoue (Grad. Sch. Pharm. Sci., U. Tokyo)

Lysocin E, a 37-membered natural depsipeptide, induces rapid
bacteriolysis in methicillin-resistant Staphylococcus aureus via a
unique menaquinone-dependent mechanism, presenting a promising
therapeutic lead. Despite the great medical importance, exploring the
potential utility of its derivatives as new platform structures for
antibiotic development has remained a significant challenge. Here we
report a high-throughput strategy that enabled the preparation of
thousands of analogues of lysocin E and large-scale structure-activity
relationship analyses. We integrated 26-step total synthesis of 2401
cyclic peptides, tandem mass spectrometry-sequencing, and two
microscale activity assays to identify 23 candidate compounds. Re-
synthesis of these candidates lead to disclose that 11 of them (Al-
A11) exhibit antimicrobial activity superior or comparable to that of
lysocin E, and that lysocin E and A1-A11 share L-Leu-6 and L-Ile-11.
Therefore, the present strategy allows us to efficiently decipher
biologically crucial residues and identify potentially useful agents for
the treatment of infectious diseases.
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