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Electrolytically-generated hypochlorous acid Water :
scientific basis and application of anti-microbial activities

Kunimoto Hotta (Functional Water Foundation)
Suppression of biofilm on home equipment with water supply by tap water derived
electrolyzed functional water

Ayumu Umemoto (TOTO Ltd.)

14



VRIS L

S1 VAP I L1 9H24H (+) 14:20~15:50

FbNEDRENERICBET S VRS T 4

EiE

S1-2

S1-3

AR R CHRRY: RoA R A R i )
bk MR CRACERISERRIRY: Ml E)

Microparticles D JEGUERREICE 1T %4 - Nal3 45 IL-36 A A A vzl
B B CRARS: BEAAEA Y - IR GE A5
A 2SRE B 1 PE A 9 2 Ml M/ i
JBAE B (GRBERY: BEEERR N7 VY AR—Y -7t v ¥ —
FERY: MAEMY AT 4 FEY T4 %L vy —)
DIAPIEYETISIC BT 5 27 Y Y — AR O
o ZIA (HEBERRY: B aitsem s e mir i)

S2 > vEY A2  9H25H (H) 13:40~16:10 (L4 : bitBiometkR&4th)

TNAF74NVLBERELTDO7 7Y - TV FIFL VDRI,

EiE

S2-1

S2-2

S2-3

S2-4

HH sE—EE (bitBiome Bzl &)

FEIRCRIE L 22 254 F 7 4 )V A—85 07 F 7 BRI GhE—
T e (AR BTy - IRGhE 7 )
NA T 7 40V L DETEHBRE 1 8\ 2 HilfH B i
WH B (AR R oI ToaiE ar R R AR
MEEIEICB I AN T U7 7= 2 R4 2 v onielk: &
B s (BEERRY: M EA Y=y 1)
77 =CHKY VR IE LY R T4 Y OB ESSE G EEEA DG
#HA —5% (bitBiome #Aeth)

FvFarkI) —

Ll 9vFavxi)r—1 9H24H (£) 12:10~13:00 (F# : 7 R &Ht)

DREGREZ NRE LESHBRARIES 2T LADFERZ2EZ 3,

GIES

{HH#

WA Tk (EERERREACRY: RR AR )
HA GAKES  (RFERSE PRAAEBAY) - G )

15



12 5vFaveIr—2 9H25H (H) 12:10~13:00 (3 : 3% V9 REkptath)
TEEBSEOERLERZE LD ~NAFT 74 NVLEBEED SO T~

e PRV (AEBHKKEE P2 TR ) 2 e

W OSSR (BABERRERERE BRI R R YL

AHkIF—

ES #BH+xk S F— 9H25H (H) 10:10~10:50 (3 : MeijiSeika 7 7 VoHRatt: )

THFIM : FRFEE - i A V2R OBFE 2 e T 5 PK/PD BB € T
15 = = (FHR=RT)
WA EH RHE CEIRY: BTy - BGuRE 5 )

16



— i (I13)

— AR 9H24H (£) 13:10~14:02

BER © /K S (RFSR: BRI Al iy
fefim B (BHRF: PRATRIEGE )

1-01 13:10~13:23

FIEEMAEEMICBIT 234 F 7 2V DTSR F 1k DRESL & fEAT

Ol ' ki ?L{il EF'ﬁ S MR WA, ER M. BE MR O R g
PERY EeBRER . ZFET I ABRASH A
PR WEMT AT 4 FEY TRy Y=

1-02 13:23~13 : 36
TRBEAKR D OFRANMEE T2 B & L 2 PIRRE OB
Offif W ' Bk I, BRI 507, SR &5 5 R WA

e AStE Zats et | LA att 727 77 St

1-03 13:36~13:49
Novel Aztreonam-EDTA or Ceftazidime-Avibactam-EDTA combinations for successful
eradication of multidrug-resistant Klebsiella pneumoniae catheter related biofilm infections
(ODhammika Leshan Wannigama', B &—'

RSz sl ESSEA R

1-04 13:49~14:02
Ho R B R RUE D SE IR I 1 V) 7B AR FAREL 7 7 — O B ) B E AT D RS
O ety e J1an ', 2116, # Bk

EGERRERY: RS - e aiis M2

— R RE2 9H24H (+) 16:00~17:05

FER 1 M % (B PkRaE B2
KEF WA (FEERA St ZaMRAITERT)

2-01 16:00~16: 13
RIBE XA X 7 4 VAIZBIT 5 recA BHEBMBAD A8 & i E DO HER
OMAR Mg ', REy B2 g8 . IR W2 20, BiE fegh>°
IR P EMBREIARE BB AR AMEREIR

PR MEMT AT 4 TFEY T4 Ry 5 =7

17



2-02 16:13~16 : 26
Leptothrix B DR EIR <Y 7 VIERICBE§ 2 AT DORE
O/NEy feBEF ' AR @t ®, BE E*', BAR B’ Utada Andrew S*°, AHE # °
PR W 20
PR REDE Ao HbERBLADIZERE | SR A mBREER 2
FNRSE MAEYY AT 4 FEY T4 %Ry v =,
IR BEEESR L7 AR—F =R vy A ERIRE

2
B
1l
%&lﬁ
b=

2-03 16:26~16 : 39
BEEMEBTER T 28EN4 4 7 1 VL OREHT

Orfilr Bl ', 899 &6k 'L ¥R W32 *°, A. S. Utada®’, JB{E ¢°**
PR EGE ABER

FRE EMBRELR L ERY MEMT AT Y TR ¥ =0
WWARE BEREHR P VAR -k s -1

2-04 16:39~16: 52
KIBE ORI 7 2 v 4 FERME Curli DEEICBWTHTY ¥ 2 DnaK D X 7 L & F FR#k
RF GrpE & EH 2D ?

OFE i7" Kl 258 05 AR Bl Gk M ™

RREE SRR RAERAR | RSP B AR °
HHEERERRY N4 7 4 VA sy 85—

2-05 16:52~17: 05
BT FOREICBIT 2MEED 7 F VLB NL T 7 4 VAICE 2 B
Oy H8 "2, T4 WAL NG K" (UH 3o ) "2 B e "°
FREHEAERRY: MBI | B ESERRY:  EEBEER
WS BERIRY:  JaimPE ettt ills N4 4 7 o Va5 —°

—R RS 9H24H (1) 17:05~18:10

FER T i il (FRBRY: BRAAARIEEES - I - JRASRE N FHE)
SRR SR (AR M AR IR S e i e )

3-01 17:05~17:18
BRARRA VPR TH o, R=AX = —BERRE NS F 7 A VOABRREL ZEX 57 1 4]
Ol 'y AR R, Bl §IhE °, gk —R 5 JUR @b S B

KA Bkt ', KM o0 Sy MR ARAR L PR SRET L AR AT, g RO

BIA FFR°, BH &0 °, BEH fE°

EECT IR Al BB F EREARLY W LRI SR W SRR

Ml QRS W AR

18



3-02 17:18~17 : 31
FEREFIBBEICTTY P TV A 228 L C. parapsilosis D)SA Z 7 4 )V M@K
O=% E"?, % HE", WA Z'. A M. KT %2 KH BEa°, EE
IR AR PRI | ARPRRAEST ANVRRA R 2,
DK RFBETS RS0 SRS - ARG

3-03 17:31~17 : 44

777y FRENCBIT B4 7 2 VAEREDERILIZOWT

OMmpE w2 2 RBE %fE >, R Em—-""
HARRSAT R aRHEIE s . ARG W A ekt 2,
HARR AT Y faiiE ° . HARRY:  DIERlAmrsenT

3-04 17:44~17 : 57

Anticariogenic biofilm activity of dental material to reduce and prevent dentin

hypersensitivity

ONiraya Kornsombut', Shoji Takenaka', Jutharat Manuschai', Maki Sotozono', Ryoko Nagata',
Takako Ida', and Yuichiro Noiri'
Division of Cariology, Operative Dentistry and Endodontics, Faculty of Dentistry &
Graduate School of Medical and Dental Sciences, Niigata University'

3-05 17:67~18 : 10
Protocol establishment of Porphyromonas gingivalis biofilm and initial detection of
extracellular Z-DNA in Porphyromonas gingivalis biofilm
OZheng Yilin', Sitosari Heriati', Weng Yao"?, WR¥y #i1-°, fJE #1'. ithés 688
GINE I L D
RILIRSE AT el e B8l DR RE A
RILRSE  SAFZele sty £ > 777 v b AR A BT °
RLRSAREBE AR PHEN ° mAI AR R A AR

— R RE4 9H25H (H) 10:55~12:00

FER © g SEEh CRIRANLR2ERERE BRI R B 2 )
ANy NG (ERZSAWITE X v & — i yufiihe ESERETE)

4-01 10:55~11 : 08

ZENT R @ biofilm {5442 0§ % sustainable 7z W3R O §-ifi

OXBE da— "1 AKH €', HE Gl mH K7 B FE . BN Ht ',
AR L MERE T, e oE T, Mk B BE AT E L Y TET
JUAS 2, A R°, BE FE . fFRH R
BAKE7 )=y 7' MBERKEHERE Y Y ¥ —  BIRAE
HARBERRY: BEYHEEX Y —°, HRERKRY: MEY Ak v 8=

19



4-02 11:08~11 : 21
IR ENIBEBRERICK T 25 ) 274 FREETFHABEOHELERENL L7 410
R & DEAFR
Onifi #=h L AR !

PRAREEE AT A i |

4-03 11:21~11:34

B FEWc &k 2 FROEHRILIZEG 7 FOREONL T 7 4 VAR ZHEELRBY €F
VU RFEET D

OB B— "2 B3k K"

FBHEAERRY: B MRS

HRBESERKRY: N4 74 VAfiigtey ¥ —°

4-04 11:34~11 :47

ERERIA V7 VIV THEIZE N4 7 4 VABERIIHT 2HEBORRICOWVT
Omey B RE T

FRRILESZBERERY: BEAEEE B SRR ESE AR

4-05 11:47~12:00

FRF TSIV OFVEBEDA VI IR T T 4 VAT BREIRITOBT

(O IS =1 RN (=3 IR\ 7 1 I =i 1S S 1S (S S 7 NI/ S S

BESE MY, iR s e %A . #AE IR

JIRT PRI AR LR Y PRRREIM A0t R AR | BRI AR 7

BISHRANRE  PRA EWFRE O BEREREDE RERAOIET o AR LA
I« P bR N REE I B 2

20



Joint Symposium

21



Legionella, Biofilm and Functional Water Joint Symposium

Biofilms and membrane vesicles

Nobuhiko Nomura
Professor: Faculty of Life and Environmental Sciences, University of Tsukuba
Director: Microbiology Research Center for Sustainability (MiCS)
Research Director: JST ACT-X Project Environment and Biotechnology
Visiting Professor: Kyoto University

Control of bacteria is required in many areas such as pharmaceuticals. Bacteria exist as multi-species biofilms
(BF). Control technology and the theory of innovative multi-species biofilms are of vital importance. However,
biofilm control is based on typical chemical or engineering approaches such as antibiotics, pH, and nutrients,
etc. These approaches are reaching their limit, and a next-generation approach is desired. Therefore, it is
important to understand more about biofilms. Biofilms change their morphology and properties with changes
in the environment (1). Biofilms are constructed by bacterial cells and a matrix including EPS, proteins,
DNA, RNA, and membrane vesicles (MV). In biofilms, there are interactions such as cell-cell communication.
It has been reported that MV is involved in cell-cell communication (2). MVs include DNA, RNA, proteins,
and bacterial signals, indicating that MVs are like communication balls in a biofilm. Almost all gram-negative
and positive bacteria produce MVs. We reported that the Holin endolysin (HL) system, which is encoded on
bacterial genomes, is a universal mechanism for MV induction among bacteria (3-5). Interestingly, the
expression pattern of the HL system is heterogenous. As HL is genetically programmed, we consider that this
is a bacterial programmed cell death. It is interesting to consider the relation of MV and bacterial

communication.

1. Obana, N., et al. Temperature-regulated heterogencous extracellular matrix gene expression defines
biofilm morphology in Clostridium perfringens. npj Biofilms and Microbiomes, 6: 29 (2020).

2. Toyofuku, M., et al. Membrane vesicle-mediated bacterial communication. The ISME Journal, 11:1504-
1509 (2017).

3. Turnbull, L., Toyofuku, M., et al. Explosive cell lysis as a mechanism for the biogenesis of bacterial
membrane vesicles and biofilms. Nature Communications, 7:11220 (2016).

4. Toyofuku, M., et al. Prophage-triggered membrane vesicle formation through peptidoglycan damage in
Bacillus subtilis. Nature Communications, 8:481 (2017).

5. Toyofuku, M., Nomura, N., Eberl L. Types and origins of bacterial membrane vesicles. Nature Reviews
Microbiology, 17:13-24 (2019).
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Development of a new optical clearing method to visualize biofilms

Shinya Sugimoto'*?
Department of Bacteriology' and Jikei Center for Biofilm Science and Technology 2,

The Jikei University School of Medicine, Tokyo, Japan

Biofilms are complex and highly-organized microbial communities that can be either beneficial or deleterious
to humans based on the surfaces on which they form. Whole-biofilm imaging at high resolution is necessary
for system-level analysis of cellular heterogeneity, identification of key matrix component functions and
response to immune cells and antimicrobials. However, their thickness and heterogeneity have impeded
investigations. To overcome them, we have recently developed a whole-biofilm clearing and imaging method,
termed instantaneous clearing of biofilms (iCBiofilm). iCBiofilm is a simple, rapid, and efficient method
involving the immersion of fixed biofilm samples in a reflective index-matching medium, enabling whole-
biofilm imaging with confocal laser scanning microscopy. iCBiofilm is applicable for multicolor imaging of
fluorescent proteins, immunostained matrix components (eDNA, polysaccharides, secreted proteins, amyloid
fibers, phospholipids, etc.), and fluorescence labeled cells in biofilms with a thickness of several hundred
micrometers. iCBiofilm is scalable from bacterial (Staphylococcus aureus, Staphylococcus epidermidis,
Enterococcus faecalis, Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa) to fungal biofilms
(Candida albicans). Additionally, iCBiofilm can be used to analyze biofilm-neutrophil interactions. We also
developed non-fixing iCBiofilm, enabling live and dynamic imaging of biofilm development and actions of
antimicrobials, which has not yet been achieved by conventional tissue-clearing methods. Specifically, our
results challenge the long-established concepts: (i) live-cell imaging using conventional tissue-clearing
methods is difficult as they require time-consuming procedures including sample fixation, clearing, and
decolorization, (ii) biofilm formation proceeds attachment of planktonic cells followed by the formation and
expansion of microcolonies, (iii) biofilm-embedded bacterial cells are protected from neutrophil phagocytosis,
(iv) existence of a basal polylayer of yeast-form cells in C. albicans biofilms. We also demonstrate
heterogeneous distributions of biofilm matrix components in S. aureus biofilms and propose an underlying
mechanism how the spatial distributions of biofilm matrix proteins are determined. Therefore, iCBiofilm
represents an important advance for examining the dynamics and functions of biofilms and revisiting bacterial

and fungal biofilm formation.
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Interactions between protozoa and bacteria:

a hint for understanding bacterial dynamics in natural environments

Hiroyuki Yamaguchi
Department of Medical Laboratory Science, Faculty of Health Sciences, Hokkaido University, Kita 12, Nishi
5, Kitaku, Sapporo 060-0812, Japan

The microbial community in natural environments such as soil, pond water or artificial surface, consists of a diverse mixture of bacteria
and protozoa such as ciliates or amoebae, interacting with complex metabolic pathways to ensure each other of survival. This
phenomenon is universal to the microbial community, creating an opportunity for cell-to-cell contact among bacteria, providing a place
for learning when adapting pathogenic bacteria to human cells. However, a detailed understanding of the mechanisms relating to
bacterial survival into the community via protozoa remains to be elucidated. Since we have found the following unique protozoa-
bacterial interactions, in this session we introduce their interactions. The specific contents are briefly shown below.

Although gene transfer in natural environments has long been considered to secure the evolution of bacteria, few studies have addressed
questions regarding sites supporting effective gene transfer among bacteria. Regarding this, we found the conjugation frequency of
bacteria (Escherichia coli or Aeromonas caviae) to be significantly higher in vesicles of ciliates (7etrahymena thermophila) than those
in culture suspension, contributing to gene transfer by conjugation among packed bacteria in these vesicles. We also have found that
ciliates promote bacterial AI-2 accumulation in a mixed culture, via accumulation of disrupted bacteria in ciliate vacuoles followed by
expulsion of the vacuoles.

As similar to ciliates, amoebae are a member of a microbial community in the natural environment. We therefore have focused the
researches for discovering a unique interaction with bacteria for the amoebae (Acanthamoebae). Forty-one environmental amoeba
strains were isolated from 66 samples collected from geographically different places in Hokkaido, Japan. Six bacterial endosymbionts,
found in five environmental Acanthamoeba isolates were characterized. Phylogenetic analysis revealed that three bacterial
endosymbionts belonged to a- and B-Proteobacteria phyla and the remaining endosymbionts belonged to the order Chlamydiales.
Regarding this, we have found that endosymbiont environmental chlamydiae alter the growth speed and/or motility of their host
Acanthamoeba, indicating a close mutual relationship between amoebae and environmental chlamydiae. In particular, we show that
Acanthamoeba S13WT required the Neochlamydia endosymbiont to backpack human pathogenic bacteria and resist Legionella
infection on solid agar.

In a recent study, we have established ciliates (Anteglaucoma CS11A) that are very sensitive (killed) to Legionella (JR32) in a Dot/Icm-
dependent manner from environmental sewage. Image analysis with lysotracker revealed that the formation of lysophagosomes in these
ciliates that have taken up Legionella was delayed during which time Legionella escapes into the cytoplasm, responsible for the highly
sensitivity. Currently, we are investigating what pathogenic genes of Legionella are involved in the killing of this ciliate from the
experiments using Tn-inserted mutants.

We hope that these phenomena will give you hints for facilitating your future research.
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Legionella in complex biofilms:

collaborators and antagonists within the building plumbing microbiome

Frederik Hammes', Alessio Cavallaro' 2, Céline Margot, Margot Olive, William J. Rhoads'
"Department of Environmental Microbiology, Eawag: Swiss Federal Institute of Aquatic Science and
Technology, 8600 Diibendorf, Switzerland
’Department of Environmental Systems Science, Institute of Biogeochemistry and Pollutant Dynamics, ETH
Zirich, 8092 Ziirich, Switzerland

Building plumbing systems are engineered aquatic environments where opportunistic pathogenic Legionella
species survive and proliferate as members of complex biofilm communities. However, a considerable part of
current Legionella knowledge is based solely on planktonic, axenic culture experiments. Ecological
interactions between Legionella and the plumbing microbiome — relative to prevailing environmental
conditions — present one important aspect of understanding and controlling unwanted Legionella growth. Our
research group study these ecological interactions on multiple levels: On full-scale we extract and analyse
biofilms from domestic plumbing systems and use a range of molecular tools to identify both prokaryotic and
eukaryotic microbiome members that correlate with the presence or absence of Legionella in biofilms. In order
to bridge correlation with causation, we do /lab-scale studies where we isolate bacteria with broad-spectrum
anti-Legionella activity and then use whole genome sequencing to identify potential inhibitory compounds
contributing to inhibition. We also developed a standardised approach to reproducibly co-cultivate Legionella
in natural, complex community biofilms, and then use this approach to study the response to changing
environments, including stagnation, temperature and changes in the background microbiome, on Legionella
survival and growth. I will present data from these different studies, focussing on non-chlorinated drinking

water systems and with specific emphasis on highlighting knowledge gaps and future research opportunities.
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Electrolytically-generated hypochlorous acid water:

scientific basis and application of anti-microbial activities

Kunimoto Hotta, Ph.D.

Functional Water Foundation

The concept of functional water was born in the early 1990s in Japan in order to explain aqueous solutions that
acquired novel useful function due to the formation of low concentration of chemical substances by scientific
treatment such as electrolysis. They are called ‘Electrolyzed water’ or ‘Denkaisui’ and include the following:
1. HOCI water and Ozonated water with killing activity against microbes

2. Strongly alkaline (pH>10.5) electrolyzed water capability of removing oily & organic substances

3. Potable alkaline (pH9-10) ionized water capable of improving gastro-intestine conditions
Electrolytically-generated hypochlorous acid water (HAW) will be a representative functional water. HAW is
produced by the electrolysis of aqueous solution containing chloride ion (CI"). There are different types of
electrolysis system that may produce different types of HAW with acidic ranges of pH and low available
chlorine concentration ranging 10-80 ppm. They include strongly acidic (pH<2.7) HAW, slightly acidic
(pH5.0-6.5) HAW and ‘Ion-less” HAW with extremely low ion concentration. The former two are available as
stream like tap water from their electrolysis apparatus, while the latter is produced by reverse osmosis treatment
of the particular slightly acidic HAW.

Every HAW shows high killing and inactivating activities against wide varieties of bacteria including
Legionella and viruses including SARS-CoV-2. In addition, HAW shows remarkable low toxicity to human,
animal and environment and was approved as indirect food additive in Japan. Therefore, HAW has been
practically applied in the fields of medicine, dentistry, food processing and community so as to keep good
hygiene. Substantially, no resistant bacteria emerged so far.

In order to control Legionella contamination in aqueous solutions, we believe that direct electrolysis of the
contaminated solutions will be effective and practical based on the following experience. We established a tap
water tank with intermittent electrolysis system to keep available chlorine concentration range of 0.2-0.4 ppm
that is capable of suppression of bacterial growth. This system worked well to keep the quality of the tap water
during winter to summer.

Since the electrolysis produce HOCI in the tap water, we believe Legionella contamination in aqueous solutions

may be controlled by introducing this system. We would like to discuss about its feasibility.
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Suppression of biofilm on home equipment with water supply

by tap water derived electrolyzed functional water

Ayumu Umemoto, Takuo Okuda, Motokazu Sato, Toshiyuki Murahashi, Satoru Matsumoto
TOTO Ltd., Fukuoka Pref., Japan

Tap water derived electrolyzed functional water is a kind of electrolytically-generated hypochlorous acid water
(HAW), which is created from chloride ions in water and fits drinkable tap water regulations.

Our living space around water always have dirt including biofilms, so we have some kind of duty to remove
and clean it. It is difficult to completely eliminate this cleaning duty, but we have effective choices to maintain
the clean condition by HAW. We have succeeded in keeping the cleanness without a strong chemical detergent,

by tap water derived electrolyzed functional water.
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T2 EDNLF7 4 VAHBIOE$HTH 5,

INAF 7 4 VAR DOH 2 BRFETIlE, EfERNN L CHIESHEML ., fillzZEI 42633 a
ZF 4 2R LTV, ZOBRBTAL T 74 VAR ZHET 2 5k LT, BIZIERY YA
F) = )VIEEARDIINC X - TR DL FEH O G IG5 85 v 7o E 2 HET 5
HgEpHesnTwa, £, fildflasazsr—vav i L THONE I F T Lk yy v 7 2R
T2EY - BE - 77— BIMNTEIETAA A 74 VLB ENHITE S Z EbAISNT
W3,

NAZT7 4 VATBRDE 3SBEBETIINA T 7 4 VLD L 7RFEIC 7 5, EBRISIC A B &
NA T 7 4 WL TRRA 2R MWL, 2N A 4 7 4 Vol z —B & NEEICT 5, B
2. My 2% —IE 4 1R & ¥ % dormant persister & BEEN 2 HEEM AN A 7 4 L A TEERIC
HWELL, FIEROMEEVTE 25 LMo N Tw5S, HESIX, RIERO FtsZ I[CHES v o8
VERMAT S 2 L cilaadmE gL L, NA A 7 4 VAERICAR T M A 2 FIES
22 ETHEBIEIIEZR O L2 L7z, 2ZOESBRBETNNA A 7 4 VA ZBRET 25,
“EZENINA A T 4 VLD ECBEENIANA 4 7 4 W ASEC D oIy S b, REIANA A 7
AIVEOIR E X, YIRS N F 7 4 VAR IR Z EHBTHETH S, N, BEIIASA A7 4
WATHEZ, 2 bV 7 AR EBISEE ORI L > TNA T 7 4 VL ZRETET T
O—FThs, FIGEFE, XN7T7VL 77—V FYT Vv ZHOTANAF 7 4 VAZIET 2
RADEL CME S, XA F 7 4 VLGNS E N TR S, WTFNo7 7 —FicE
WTH, FFRIRIRE & 1Z 2 281 & 7 4 L AT DM O Rk 2 4R B A RE 0 BEAR DSTHIAH 0 R 2 o
ZEOTWVWAZEIFEI ETO R,
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VRIS TIL2

MEBEREICBITIEZNITIVF 7 7—P LV FI4¥ v ORREM: & RE

OFBF SR HEA BT "2, hbf g o

MR R BRI MEARE2 =y b AV 7 A VT REF Y T4 IR
PR ARAVIHSE 7 7 —> 2 7 E—WEAT . ERNJEGYEInNaREE - v 7 F Vi v 4 —'

PR CE 2 85 U 22 385 1S RIAD > TE D, 2O F FMB AL 2\ & 2050
EIZIE A Y DI % 2 TR 1000 AR EOSEEBHE 2 L PHIIN TS, ZDORKEDY)
DELE L THIEICORIERT 29 A NATHENITIVZ 77— (77=) 27 7=
L7 E—HFIN TV, 77—V 7 E—RZHIEWE X D D o MIEBYUEREICH W S 1,
FRZHMGEE CTIIEA T O N T S ZBEIETH 5, 0. LAY Acinetobacter baumannii ®
BRI L 2EERENLS 7 7 =Y 7 E—IC KW ERL 7235 = VEHI (Antimicrob Agents
Chemother. 2017 61(10):e00954-17) SEfIMEARHELE (cystic fibrosis) (2E )} 2 EIETHE 7 7
— Y DINHB (Nature Medicine 25, 730-733) 7z E5its 4, HHdT7 7 — D HK 0BT
FRALOB S BIERITbN TS, 77— OFEABICE O TIIREL 2BESH 205, FRZUT
D2RIZDVTIEREBZN—FLTHELEEZ TS,

@ Mg, 77 —2HIcH SR> TwB T L,

@ MED 7 7 — I B AL

MEE 7 7 =Y OERRMIED B VIAL, 20D 7 7= T E—ICBOTE 7 7 — Y DS,
BHEFE R EOMAGDEEZRELL 77— A 75 OREADPEEZRES, 200V F—
RETIE, VARV TER 7 7 =P ED T 7 =N 0BV AT LML TEEL, 77—
I E—2HEBILTw 5, BETOEEZM MO 7 7 — PWHELIE, IBEICE W ORERE O
BERZHEL T2 28 FEZoND, G LAZD L —FA 72X DIAIZE > THR & 7% 55l
BORBRDODEAZG ST Z 0o TE L GERIERSZMED TTERR R IED R &),

AHFETIE, 77—V 7 E—DFUREFEMAADEEL ., 2 L THAL DT RO RN
B BAE N DR IRGABE D BINFER AL T, 7 7 — Y1 7 E—DFKICH O A & 8% Fiiz,
ZLC7 7—VHRDBHBEETH LIV F I VIOV TRIHL T FETH S, 77—
7 E—DFEMLICmT T, MlEE 77— DL, Z L TUERREX A=A LDOFEVHEE, I 51
ED XD BIEENCHL T2, 2D X9 BR%2EEL 506 KRB ZBHAEQ T T 2 L8
WHETHDHEEZ TS,
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77 —CHRIVRIE'LY F 74 OMEBEEREREADIGH

OBFAR —5, KH sth, WG 2 SH HPE T 20 20K Ly fa i,
FEH S5 —HB, AI IEA

bitBiome #X &4t

IVRIAT VI BEME»S N7 T4 7 7 =YD TE 2 X 9 1I2fd IR oM uEE % 1)
Wid 277 —CHkOMETH D, MAHAY VR 7EE LTEHENDPSHRMLTORE TS L
DHEETH D, LOKEZET 5 06, Bt R BT 2 R oMl EYERE & LTk
TELUHEELRH 5, BB LTIE, N F RV F 2 — 2RI BRI BF DEIRBIFE DS ED & 1
TWw3,
<LV R 742 v DFRiE>
O L LREMELRT,

@ FEAIMESFAE L2 v,

@ NWAF 74 NLZNRILWET 3,
@ foYIEAl & DHEAZIRDSH B,

® 77 —VHA L HREGENRS TH D,

Lxlx, TV F 74 > v OBEFESIMEEME T 2 JcEE I 7 7 7 =G o—if
ELCHBENZZ EZRHL, EYS v 7 VeV 7 MEFTE bitMAP®ZiGH L 722> F
SAL VRS I v 74— LBHE LT, DitMAP®TIE—HIIL XL TDHF ) LT — % % it
THILENTELD, TV P74 VBETORIEREFRIC, 77 =YL ToEE
MEOEHR S RS2 2 ENTE, RN EL Y RIS VRBENHREL 2 %, B4 ld, InE
TIZ, K779 b 74—2%EHLT MRSA IZRT22Y R4 VEEREZEML, HEINT
WHIY P74y EHIRL TROUEREEEZ R T IV FIA4S v 20RT 5 2 LI L Tw
%,

AFHICBWTE, TV FIA4 S VIR KOO EIM b L2, WADZY F 742 v OBER
K OBAFERBIC D W TN T 5,
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AN

WEAKBENRE L-SHEEARAES XA T LDIERZ2EZ 5

OFAR BAKES

FRRERATE A - REGhE AR

PIRBIGIC BT, IS T, ET, »oREE X R RESEORERE & L UG
MBI SN Tw 5, WEAKBRE ORI, BEIEE, N 7V ¥4 E—rarv, B
FO =02y TOREL 32T 6N5, BEICEWTE, 1HEHHYDEHE XU
N%ETF2HNT, ZEHAMRKE (vVF 7Ly 7 RA) FOEEE XQNGHPEETH 5, K5t
DWIHERNE LTV F Ly 2R TILY A4 L PCR ZFEHETHEF Y bBE TSN
TED, HEMES 2 WIEEREZ Y P52, Bt ol co T2 HETT
BEDOI AT LM TH S, vV F 7Ly 7 ZAPCRD 1 7vtA Hih DR
D _ERRIZ, SOCEER OB DOIRAD D 2 7. ONHa v e — Lz RWT42BETH S, Thblll
DEOWNREZFFHIRE L L9 L T28HAICIE, B2 7y A 2107 L CEITT 2082 H 5,

NATVFL = a3 I & 3L THEE RS, BRGSO ME#E» S 25 7a—7
ZET 2 LD D 2 WIFHEEAERICAH L2 2 - F2H 03 2 ETEEHEINTW S,
IntelliPlex™ 2 5 & (7 A& &1 7y A ICB I 2 FARIIEEE#Z KE P Tk
(T PlexBio #23 HBHFE L 7-4H{ATdH % m Code™MicroDisc (w4 72 F 4 A 72 ID 8% — v
ZAMLZDD) 2HW2 22— % AT L TH 5, r Code™MicroDisc 2 7’u—7%[EHMHT %
ZET. 1 7y A 100 HHMU LOLIHHEFERHE 2 T 2, T F TS DOZ RET O
WSmEE L2 H M aa 74 VZAOERFARB T v 2 A 2B THEHAEX v F ZEANT
RFE L T\ 3,

HAHIR Y — 7 o —2 ik, O LVF 7Ly 72 ABHELES ) LN TE 5,
FAHII Y — 7 2 v —id, BN ZRE T 2 088202 EBRRKORMTH D, 156 N7k
FIEHRICOWT, BEAIDER GRXPaT—F R=2) ICEDOTHWDOMTZINZ 2 2 LT
X2, £, YU INBNDOLODSTN—a— REMIT 5 2 & T, SHKRIFHHETHET H
%, STEERRZ NR E L G A IR EN 2 2L — 7y s TaY 7 MMERE R IR T
H 5B, —HTHRMEIZ R E LBEIREET ) DERPALV—=T"y D) LDh k) Oy
ZHAELTLE ) 20, MatEACERET) Y — 2D 3 A P3O LICHEBEPIDETH D,

AFHEHTIE, BB DM 5 A ICH VW 5 N2 LIHHEFEKHIE S 2 7 22OV TOMEZ BRL L,
HIIZIG L 72 S A EOTERICOWTEZ S,
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ERBPMEOHBIERZEZD ~NA T 74 VLABBES ZH T~

HA RUERHURE & U COMIAIAYK E O PRI E B RE (S IS 22 JLBE e B 2 4 3 2 BB IS FRIE L, SEW)
KXo T FPBRARE DB S, REEEEE IR ZE2IREETH D, REAEEE TIIIER
HOENWER D12 DI RIGRDMT A R WIEB b R I 1 5, EYUEDEHALOZEK & L Tid, i
Ry b 2 BRI OR & EEMOER»E 2 5 s, REREEMORENZER E L THERE
DAL, N4 A7 4 VLR EDBEZ NS, 7V — L RIEEEOMEIFELR G L > T
T X, RN 2 RF PR DS Z O I K E CBIS LT 3 2 & 234 b2 7 & ONSE(E
NS E N TV S, ¥ v v T g4 YRIIREIRICOWTIE A v 24 EIC B L T RiitEREEE T b
R S MR T S RFE DI TIFRA D EE I LT %, Wt X, FEAIMHE oW T,
SHOMBI S ERBBRIETH B, £, NA A7 4 VLIRS, BYYEDEAL., BREdiM: &
RECHERL TS, A v yEZ P ISEDEARLER 25 2 %,
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HFIM : FiHPiERE - i A WV RAEOBFK 2{RE T %5 PK/PD #HEkE 71

O R

FRREEATE A - RGeS

Hollow-Fiber Infection Model (HFIM) (%, ## #j# Pharmacokinetics (PK) / ¥ Jj%£
Pharmacodynamics (PD) BGmicsEo W CHIEEHED L < 3P0 A 0V A B wY) 2 ik E %2 3T
270D inviroF5EETIVTH 5, MllE - HiE - VA VA /MR EGE L THhEREEY 2
—)L (Hollow-Fiber Cartridge : HFC) Zf#iffl L, HFC & HZ2%44 24 (Extra-Capillary Space :
ECS) WTHAIDENEIREZ FBIL 2D, ZD&EMF ISR T 2 kR 2 8147 2
T EDITE B, PK/PD PG ICHE-D & | SAIAHBI § % PK/PD 237 X —% (Time above MIC, Area
Under the Curve/MIC L < % C,./MIC) Z#&E L. G0 fEx n 2 3= (PK/PD ¥ —77
v M) ZIRET 5, 56 W IEHRRE T — & Z 3o HEEE RS 2 &L T, AHOKRZ VI
IREAEE D — 8 2 A L 7o dul 2B sE 7 0 2 ADYA[RBIC 75 5, SERRIC, WK TIRPIRR DT 7' 1 &
212 HFIM 2GS T8, BELHTSINKLB-7 7Y 13/B-7 7 % < —EHEA] Zerbaxa®

(Ceftolozane & Tazobactam) (ZfREHIE L CTHIGILT WS, HL7 A )V AT DOWTIERZIIE
LUV TOREHICE £ 5 T\ %25, SARS-CoV-2 & L { B35B BT 2D H 2 KD 7 £ L
ZNTHT P07 A )V A BV E OHEBhEHER & LTI nTw b, —J5 T, TETIEARE
HFIM 25§38 DFil% 7’ n £ ZICEA SN TE 5§ AMED O3 % % THRIBARZEAB LY -
ERASE G E AN A T - e 2 D T B,

HFIM & /N4 7 7 4 )V DIEFEE IS 2 PURFRGR OB IEH T E 2 g2 o Tw 2,
HFC DHZ2 R IBERINCIEZNA T 7 4 VADTRI N TS EEZ N5, EEOTEIZE VT
&, ECSIC7 72 2§ % R — b 5 il OB 2 FERFIVICERALL TV %, SA A 7 4 L L f
B % o 7S I EICE VWS, 1 HZ TS I N T\w %, Broussou & (Frontiers in
Microbiology 2018; 9: 572) ¥ ECS WIZEE a7 R 7RENA 4 7 4 VA Z R IE T, Nvaw
Ay P IATVOPIEEIRABEEEBRE L, N4 4 7 4 L LEYHEICN T % Hollow-Fiber
Simulation % 5 L 72 sZBERZE DS, ECS WD NA F 7 4 W ABEEHFLEInNTE ST, H
REDMEHD TW AR WODBIRTH 5,

Ax 2 F—ld, HFIM 2l D & BHRZFHIIL . Hx DOIFERRO—B 2N 5,
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1-01

MR A ICE T 254 F 7 4 0V A TERGEHE Tk ORENL & i#hT

O L B ALE ' A 00 g WVE] L B 0L R ORESLVCD BRR i Y

PR EmBRER . =287 I RS
PR WEYY AT 4 ) T4 =Ry ¥ =P

(H) s il e e, N4 4 7 4 v BRBRETHEN & L CHET 2 2 LT, il
IREE &L 3B 22 T 2 2 LS N TV 5, EBECEMEI. KU ERE4 2 5HE
ICHEZRIFLTE D, BRAOAEBRBEICEBWTH, ERELHENOERKE 2> T3, BF BRI
2 EAREEDOE L, BROBKRICH LD I 22 L5, Bl ) OBEICE T % BF HlfH3)A <
MEEINTVWE, 22T, AFETIE, MEZ EDMEMDMNE L I6 0 EIXBEICHRETE
LM OFAFE LM Z@E U<, BEFIEICEM T2 2 L 2HNE LTW 5,

(54E] i) R O R85 Pseudomonas aeruginosa PAO1 %Z 7z, 7 4 VARIZRY
H—RF—F (EEH7L—F), JiEMMCC T, EAEED 2 UV E{kiE AMCC &)
FOMEA#EED H 2 UV LRI BMCC #) % /e, £7 4 VA% 247 2V 7L — MITIET
UF., LB H5HC T P. aeruginosa PAO1 %858 L 7z, EHERTE L 72%%. 7 4 )V L RIH %2 FERTEIK
MO L — o —BERER I CBIEE L 2, 1) WM 2 AV 72 BF 8182 &7 1 L Ll B G G
AN TYettn U 728, FERBARMER R OB R L — F — WA C|IE¢ L %, iil) BF B0 R HENAL
— Y —EMEEZIC L VB o HETF -2 X ) BF 2 @8 L 7,

(53] BFEZER L2 EZ A, 16 KHTIE. AV A —FRF— Micx L UV f{kifE A < BF
HIFPeA % <, UV RS B, LB TIZBEE IS d > o, UM TIZ, 24 i< BF &2°
RYA—FR 22— ERIBEETHML7Zzolcxf L, UV iELEE B <3, $ilMiz & o BF 2ok
hn@lgg s ng, 24 TR S 7 BEF &P R D Er o7, £/, BEBEIZOWTH &Y v
TN CERPEE SN,

(F%5] AHAETIE, 74V 2DFRY) v —fllH BF IBICEE L2 5.2 5 2 LRI, AR
(. MR E MM ORI I & T 5 2 LasHIRE S 5,
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1-02
RBEAE b O ZAEERIE 2 B & L PR ORGET

OftiE s ', Bkl RS, BRI 32007 BBA #5355, KEF WA
EERA St LRERERIERT | {EERA2tE 727 /7 7 S ANWER°

(5t - Hi] SEAEE ORI 3\ BB A D  BENER PR IEEE ©H 5, Rt
BRURIC BT 2 T IGHEK 5 DK R ) 13 RAAE B A3 S EE TR & 4 5 B 2 DN R & A ¢
b B3, HERE D EBAMERIRH SN 2RGSO EGHD VIFEN L2 L6 TNE TRIBEAHE
k2GS - R L TE e, JOMERA IR, WHEEICHHT 2T R VI B W T, RON £
TOM, SRR ORIE % R il 9 2 2 & &2 HiWiC, SRR C#H T RE 2 i 2 N 72 8
3 B OV et 75 PUBR P R 2 BET L 72,

[E] @i L LTk, PPKORmTHOHKTRE T, KEREAMEMTbH s ru—2F )
7743— (CNF) ¢ 73 /78y Va—vickaEyhy v 7oLy avicgld L, £,
PUREA & U Tld, BOKERIICAE U 7 RANE R 72 U 23R 10 CEERIICAEIR§ 2 U 2 7 23K
fEx DLEY ZBEt Lz, Bls . SEAIMER & U TR H ST\ 3 Enterococcus faecium,
Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, Enterobacter cloacae O AL N B2 MR Z &85 77 Rz W RICkk 4
BHEAOR/NFEERIERE (MIC) 23 L, HEAIMHE R & EZIERRAN D& MIC 12253
Db DRBERL 72, FIEAESGERIANZA T A P 7 RACE TR Z &M, RS OBK L7, b
PP ALBRR AN IR 2 8840 L . A7 R ALBRIE TERA 72 RBE TIE ft I 2 1 L € — ks L 72 R o
A PR AR L 72,

(iR - 2] PUEAIOEEICO VT, 47 v ' AEREEDEVICEDL ST, fiL 2T
DLEWIBEIL T, FRc X F ) ViR G 7 F U ERE (MRSA) TR (MSSA) & HRT
MIC 2% 8 f5RREE R 2> o 72, AN B - EZ LR T MIC ICERDIED o k- ZHHEAID ) b,
Benzisothiazolinone: BIT % #HE 1B A S TR %2 F206 L 75 5. B30 L 72 S50k
B BEZERERRETICE TR TR T & 420 BEFLPIRIR 2 MR L 72, DLEX D AREAf
IEXREM OHEANMIEFTE A TH 2 L FEX ST,

41



— ik

1-03

Novel Aztreonam-EDTA or Ceftazidime-Avibactam-EDTA combinations for
successful eradication of multidrug-resistant Klebsiella pneumoniae catheter
related biofilm infections

(ODhammika Leshan Wannigama', F[i &—'

LBl YR

[Purpose] Developing an effective therapy to overcome catheter-related biofilm infections
of multidrug resistance (MDR) Klebsiella pneumoniae is an important therapeutic challenge
that must be addressed urgently. Here, we explored use of EDTA combination with Aztreonam
or Ceftazidime-Avibactam in vitro and in vivo against MDR K. pneumoniae biofilm infections.

[Methods] Activity of Aztreonam or Ceftazidime-Avibactam combination with EDTA were
evaluated against 450 MDR clinical isolates of K. pneumoniae via a novel high-throughput
assay coupled with confocal microscopy to assess bacterial biofilm formation and killing.
Further investigated its synergistic activity and ability to eliminate catheter-related biofilm
were assessed using /n vivo subcutaneous mouse catheter model.

[Results] According to synergy testing of this study, novel Aztreonam-EDTA or Ceftazidime-
Avibactam-EDTA combination were demonstrated to be significantly (p<0.001) effective in
eliminating planktonic and mature biofilms in vitro, as well as eradicating MDR K.
pneumoniae catheter-related biofilm infections in subcutaneous mouse catheter model in vivo.
Both combinations revealed significant therapeutic efficacies in reducing bacterial load in
internal organs and protecting treated mice from mortality.

[Conclusion] Conclusively, this is the first in vitro and in vivo study to demonstrate that
novel Aztreonam-EDTA or Ceftazidime-Avibactam-EDTA combinations provide favorable
efficacy and safety for successful eradication of colistin-resistant K. pneumoniae catheter-

related biofilm infections.
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MR B A D FE AR I 11V 7 B AR TARRVEL 7 7 — & B D EMR B4R D S

O s 362 =or ', 21 1R, # BER

EREIZE VNI Ot o L S

(H ] A REASHHE O — T d 2 MIRE 1%, AP R > 7OEFILNA 4 7 4 )V L DB
HERME D FANM VAR T DHER I K - T L U, SR TERR IR ERAE 2 5] E 8 237, FAIm R
MBI GE 2 TR 9 2 72 O IS HTHIARESR D BIF DS EE T H 2 28, K T Db A 2 A EANIC
HH FL VTV A T AN=DRETH D, FE MEICERLTINITIVA 7 7= (77 =)

DIGHEHOBM L L QEHZED Tw 5, £/, 7 FEY Y02 RICk), 77—V 2 AL
IS 5 2 L T7 7 —YICMflifE % 532 2 L3 ARgIc e o7, 2 2 CHxid, IEE 7
7 PICREEME 2B L2 L w7 Y BHIORTE 2 HIE L T\ 5, AWSE TR, EiS TR
HIF B 2 B % 78 97 CRISPR-Casl3a ZfklRE 7 7 — 2 4 77> FINICIEIR L 7291 AH 7> F
ZWERT 5 2 LT, BEEE T2 R ORIBER O ARE T 285 RN T7 7 —2 A 772 F2EAFE L,
WM 7 7 — P BIFIBHFE D 72 9 DI i 2 WE LT 5,

(5] £ $°91% 12 . phiMS037 D71 7> FINIZ DNA 288473 2 k9 IcEit L7 7 —2 2 P,

AN LINHEEIS T bl 123 U TEAIR S 2 BB TEY: 2 728§ CRISPR-Cas13a z2#5# L
7- Casl3a_IMP1 7 7 —¥ 2 F&2HEEE L 7z, KIZ, Casl3a_IMP1 7 7 —¥ 3 K% phiMS037 7574
JFAL L T 2 iR I BB iR d 5 2 & T, Casl3a_IMP1 7 7 — 3 F#3phiMS037 # 73 Fic
BAINDYWEA 7Y FPZ2EET 2EEMEZFRL 2, oI, HEMELZ A P> Clc
RBTBLTHIREAD 7Y REEA LK, Casl3a_IMPl 7 7 —2 3 F OGRS EEH 2
blay,., BEA FRIR R CRH L 72,

[(fEHR] ~A beA >y CRBICE-> T, WD 7> F%& 10° CFU/mML 37, ¥, fonkdi
WA 7Y % Dlay,, BI5FRA £ 7 3IRARIRE (BRI 72 & 2 A, blay,, BisFIRE IR
TORPIE D 7> FIC X 2BRWEERABHER I N, 2F 0, Vil AD 7> Fic X 2 BIRE O#EE i
IR R 2 BEERICH I L 72 2 L 2R L T 5,

[(B52] R TR L 729 Ah 7> Fid, BEE T2 RO IRE O BLYVR M 22 B I L
72, Pili# 7> R, CRISPR-Casl3a D AR—H—%2BHT 2721 CRS ICENBETFEEHT 5
ZENTEL, ZD7D, FHIBHEL L TR TR, BEFRESOR L 2 HE CIAHIFHIC
JGHTE 2 EEZ 5, 7, REAT 2 T BEICHRKICHNISE L 72 7 7 — BRI DFAFE 2 HiE T,
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IR NA 7 4 WA ITE T B recA BFHEMIE D AL & FiYEtE DR

OB it . REF =57 W i, Wi 52 50, B4R R’

PR mBREEARE EWEIRSAE . FIRE  EaBREER 2
PRE WEYT AT 4 F Y TRy

(HN] %< oM EEREE R, fildEfiiast~ ) 7206523437 4 VA ETBKT 5,
INFE T, NAF 7 4V LANETIES R R OB RRE BN AT 2 2 LG INT
W5, 2O &, TEMES S N PUEENER O BB L oBEE TIN5, DNA B
%zl % SOS % & PIAYEIEES & OBENRE I N TV 25— T, N4 4 7 4 )L LFD SOS
JIBEBEFLTHAE I EWRBING, 2T, AFETIENAF 7 4 VLANETD SOS IREIC
HHLUZ, SOSINED~—Ah—& LT recAD¥BZFHL T, XA L7 4 VLANETD recA D
JREEEBIT L7z, 612, 70 —H A P X —=F —ZHOT N F 7 4 )V AHRIZHRTEE L 7 recA
FFEBUIE Z BRI L . 2 ORI DT 25 A5 2 LT L7,

(5iE] NA A7 4 VAR DE T AME TH 2 5kIRE (Pseudomonas aeruginosaPAO1) % H
W Z T o7, recA 70 —4%—LR—% =77 23 FZ/EH - A L 7R IEE %2 Hw T,
NA T 7 4 WVAATRD recA ¥z gt L7z, 2 LT, N 4 7 4 VAHNED recA &%
Bz 70— A4 b X =% —Iic X DL, YUEWEICRE T 2 2 LAWY % BGEE L 72,

(5] AL — —BAREE 2 o 7 SR8 ORE IR, recA WFBIMINIEANA 4 7 4 Vv 04
RIC—RRICTFET 20 TIE R, REBBZI N, £/, XA 740 ahho 70— 4 X
— & =12k D recA GBRBMIOSTHZIT ) R2 ML L, L iz i EYEICEET 5 2 L
Tl D A 8% WEE L 72,

[#%%] RecA M7 HARERE RO HBLZ DNA i IC k> THFEEINL T &6, NA F
7 4 VAKIHAIC DNA 2 b L A 23557 2 VN O FEEDVRR S N7z, 206 DI AEIK I
B 2 PUAEWEMNIER O EERO—RTH 2 AlRENED D 5,
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Leptothrix B DHEEIRRY 72 VBRI ST 2 HFDORE

O/NEy F&HFE A #Eh e, BiE €% BA BEf°, Utada Andrew S*°,
AHE 182, EPRS Wz Y

SUl R R EAERRIATIRRE | SR EGBEIR
MR MEMY AT 4T T4 0L v & =7,
BPKY BY¥EER PV AR—F -ty = HRUEE SRR AR

[H W) iEMG IRl IR 2 Ok h oG E2 5 I Tvw5, L 2 A8,
SRV 0 BT IE . R BERE S X - CTHRIEZE T S 5, 2 2l 2 &S 3%
HEZIHT 2 2 L3k 5 Tw %, RIRMEME Leptothrix cholodnii 1%, fMifgRHID 6 AL
WS> © 70 2 R OM/NMBHEZ WL, 2N R F 2 — 7 IRIEMEZ R T 5 2 &
THRIREE T 2, F7o, BHERERIC X ) QAR 2 BIR<Y 7 V2 TR T % 2 Lot
ST &7, & I TARIMNATIE, L cholodnii DE{ETHHAZ RAMEEEL | BEMEZFRlT 22 LT
RY I NVIBEICBE T 2 RTOREZHIE L,

(53] BEMBEAEEZIT) 729, L. cholodniiSP-6 #k® 7 7 v €& v (Rif)iitEtk (LT WT¥)
ZEUS LIRS X 2:8IRZAH8IC L7z, KIGE S17-1 ¥k & o BRI ASERIC X 2 85T EA
W& D WTHRDBIE IR % 1T o 7o BEFIEIE, ¥ 7 v 7 a 24— "= Rz 12X D
HIVEE T2 A <A 2 v(Km)HEEE FICE S 2 7, BIEFEE I Km 8 X ORI 250055
HICEIRL, 28 =—PCR CHWEEBEFOUIEZMER L 72, 20 W MUINERHEC RS X B C AR
PREATEEE FHEBE B L7, £, [ARAHEICER I NS XY 7)ViE, A—LFHMEES
KO AMEBEE Y AT LT LA RO & RERFZE L 72,

(#5HR] Leptothrix &M 3, MHE TP 2IKS I EBHSNT WS, Z2 2 CHliRRIEE & 5
fgA figB IR TISEMRZFRIL 72 & 25, kRS RO RV I VETBR L b oT, £, 7
WINBHED AU D 2 BEIEEERE % a— F 2 IthA BT OWER X, WEE2ERTE
. WTHE IF B L 2RO R 7 V2B L7z, 2O IthA BEERDO XY 7 )Vid, FefeeE &
HICHIIEERE T 2 2 L TR L 7225, WT*O R 7 )Vl O £ IG5 - o B L 7220
27,

[(B%] FHEREICE T, Leptothrix B OIFEMIMLIL . MRS %2 > ik 2 & CRIRALH
WEERET %5 2 Lo To, WTHRIZ B\ TUERIR A NS 7l Ll 2 HIRRY 2 V2B T %
—J7, $EEZTER L e\ IthA BEERRIZRY 2V ZTBEKT 2 50D, ZOIRIZERED, )7
WOBREIZECHREEL 72, 202 Ed 6, HEEBHEERRY 7 VOBRICHEETH S L L b,
MR 2 R BICHFE LB 2 2 SIS L Twa EEZ 6N 3,
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BEEHEBER T 2886734 4 7 1 V2 DEN

Ol Bl ', $9f &#k 'L BFA #52°°0 A.S. Utada™’, AL 2*°

PRI E EaBER
PR AE@mBELR L FERY: BEMY AT 4 FEY T %Ry 57—,
FRE BREEER P I VAR—F eyt

(H] RS RANCHIET % BEME X, WBEED 52 EENA T 7 4 )V LREOATERAZ R T
EEZoNb, FEENAT 7 4 ahIcBIT 2 BEMERHLEM X, 168 O R RICH
BT HLEZONDD, EEHMEOEANA A 7 4V LA ORZERINZEENC T 2 RIEZ L, K
METEEEEEMETD 3£ K 7 F 27 ERE (Staphylococcus  epidermidis) & 7 7 %
(Cutibacterium acnes) %M\ »<C, EEMERMHAIERDPEENA 7 4 VLTRSS 2 % 2
DfFHZHE L7,

(771%] & P ORERA LOWDOEI 25l L, KIEOMMNMZ 5 NI L 7= A 78 734 X
AR 72, AL —F—HEEEEZH T, KT 2 RICBRINIREZ 7 F7REE L7
7 ZEDNA T T 4 VLB BE - BT L7,

(FER] 27 F 7 ERE M E X OHESERFICIZONA F 7 4 )V ATERDSR® & 4, HRGEERClEH
PEZFR L L TNA 7 4 VAT EDEIM L To/e, HEEFERE DO N A F 7 4 )L L JEHIERIC 1%,
HMTRANAL AT 74 NVLRBRTELRVBT 7 2EBEE L T, £/, HANA A 74 VLTI
57 B BRE TR O Ml DNA B35 L TE D Afiiast DNA (AL 4 7 1 v 2 Dl
fasbe bV 7 2L LTHREL., 77 FWOEBICHEG L TWE I EPHL o, £, Tl
B EMMMERA RSB T2 EAENA T 7 4 VAR ZIIE L 72 & 2 A MMER ETE 7Y 7 2 H O
FEREDHEMT 2 2 LRI NIz,

[(£5] K7 FORE L 7 7 FEIEHERNCEE 2 EE AL A 7 4 VA ERTBRT 2 L EZ S,
G DMIMERREEIZ 7 7 ZEOEANA T 7 4 VANDEERR BANA T 7 4 LA OMHRIC
WEE B2 52 EDRBI NI,
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KIBEOMBEN 7 S v P Curli 0EEIZBWTOFY y_u ¥ DnaK
27 v A FARZHER T GrpE i EHBE DD ?

OFE BT "5 Kl 295 5 A Bl Ghk b

WHEHEASERIRY: PERAEER . HRERESERRYE R EEEE 2,
HHREEASERKRY: XA A 74 VAHER 7 —°

[(H1] Curli ZKEE % & LBENMERHERE O N A 4 7 4 L MR EE 22 5585 %2 72 st
7IuA FMETH 5, Curli 1ZFHRLS CsgA & B CsgB 12 Xk o THEK X 4, AHEIC 7~
A— L7 CsgF #N L THOERMICHEAT 2, TNo6DF VR 7EIZ, VRY —LTHRINLH
&, Sec RZEREEZE > TR 77 R LANGE I 1, BAKINIHHRICHEOIA F 17z CsgG D F »
IVl TR S 5, TEH A 1E, 771> v v~ DnaK DSl 12 5> T CsgA @
BEZIMH L., CsgA B8RV 7 I ZALANELKEEINZOZEMIFZ L ZHS»IZL

(Sugimoto et al. Commun. Biol. 2018), F7-, DnaK L T 35D J KX A v & v
28D 9 % Dnal & CbpA 23 Curli ®FEAIZE W THIMIICEERES 2 Z & 235 L 72 (Sugimoto
etal. J. Mol. Biol. 2021) , A&#t%E T ld, DnaK & ADP/ATP sk - & L CHEAE S % GrpE %3 Curli
DEEREIZB O TRATH 201220 THET L 72,

(D53 - #55] KB C600 ¥ (Bp4:8k) & DA259 #k (grpE/RERR) %2, ava—L vy F2&8
FERE M ¢ 3 HIMESE L, Curli OFEAEZFHIE L 72, Z DOfGS, BFERIE T S a4 PR
Mo an = —2R L 755, grpE REHKO au = — 3Rz 2 X, Curli 0FEELIZED S
Nikhrotz, RiT, GrpE #7777 2 2 FZ2H\WT gipE REKZTZEEEL L . Curli DA Z X
A, PRAEZ LI GrpE ZFBLTH Curli OEARRIE L ko, —F. Bz
ZRT grpE RIE¥RIZ, FIC 79 23 F2H\WT GrpE 25T 2 & BpAHk L kI 43°CTH 4
BTEL L) IXhol, Ko T, gpEREF¥RD 7 7 b L2 grpE O RIBUANZ A & 2> D 28 B H3 47
1E9 2 HREMEDVRIE X 72728, PCRIC & - T Curli OEA I DL 2385 ORIBZMHERL -, Z
DR, grpE REWETIE csgABDEFG O¥IER R 3619, T o DB T2 REL w52
EDVHIBH L 7z, 2 2T, CsgABDEFG %MW 2 77 X 3 FEMEE L, grpE REMRIEAL 72
L2 A, Curli oEANMIE L 72, ¥ 512, DnaK & GrpE oM EAEH A Curli D EEAEITIZHAETIZ
DI L ERHERT 572012, GrpE EMAMEHT & 72\ DnaK Z%{k (DnaK***) % dnaK RIiEHk
TTI7AI RS HELZEZ A, BVEZMEIXRIE L 2227223, Curli oA IZRIE L 72,

(siw)] DL EofESE X b DnaK (3 Curli ®EEICHHETH %53, DnaK & ADP/ATP KA 1T
%% GrpE EMZTIE R\ T LW SH L 572, fEk. GrpE (& DnaK OREEIZ 5\ CAFTH
5 EHEZSNTERD, AiFZEIC X b GrpE JEKAN 7 DnaK O EFERE 2 Hr 7 I A3 2 & 23T
X7,
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HOaTFYRECB T A2HEED 7 FNEBINL T 74 VAICER 28

OfY A2 05 TIE BE " NE KIS (L 2o b V5 S5 ks "

FOEERBERIRY: MR . R RERRY: AR AR
ORI RBERRY: JelnBEHBELS N4 7 4 VAR vy =7

[H) ST FOREIZD T —T AR, v 75V b 2N LEBEYEZBI SR T, 20 k) RK
YHED % I NAZ 7 4 VAL TE D, Z DIERBET O fEIH 3 HTHE O ESSE X R I BN 5,
W7 P EREZ &L 7T LBIERE OMEEIC 13825 4 afig (Wall teichoic acid: WTA) 2374F
L. BEAREANDES L o e N4 4 7 4 VAR T TR, Ml R £ oEEERER B S
LTWw3, ZD7d WTA ORIBIZNA T 7 4 )V ABARR Sy HEE I BHZ T SR T,
HO T FIRED WTA 12, R7F FZVAVEDON-TXFILL T I VBED Co-KEILICHAT 2
ETHEPORIL Tw b, ZOKEEHIL, Ml s » 7 EH D O-acetyltransferase A (OatA)
Ik D 7R F LI N, BEEERY VF - LADNiEEEE L, AFEEzEO TV S, AR TIE
OatA I H L., M OREEDELNA F 7 4 L MBI KIETEEIZ O W TN,
[J735] #ita 7 F 7 B3KE RN4220 7k OatA KIEWE & OatA FEBIMk 2 FHL L 72, 206 OMIEEICN
AX 7 4 VL %R EE, Crystal violet o THEREZME L 72, I NT N F 7 4 VLD
Siifast~ + Y 7 2% 1.5M NaCl Z it L, 74 v — 27 )V ERIKE) CRIE % i L 7z,
F 7o, BHEROEIT N A 7 4 0V L DIARRRE 2 S L — 3 — PR CEIEL L 7, Ml
ST L 72 WTA R Y 727 V07 & F7OVESKETRERM L, Alcian Blue Rt THH L 72,
JRPEZ G S % 72 DI A A il %z e 7 R 9idii % 17 o 72,

(FEH] NA A 7 4 VLA DI EIE OatA DRIETIZZN L 202> 7223, OatA OFEHIC X D s
L. ZOFRBEITEKF L THPBNLTC R ot fMllast~ Y 7 Z0fEfrTid, OatA FEBIFEDA
Hasb g2 L S L . AR OMEED IR S f, HER L — — B <1k, OatA &
BUZ X DA A 7 4 VANOEFEBDOWA & MIMLEB O M BlgE I N7, Mo, OatA O
7 F ALY WTA OGS Z BRI HE L, filiEE~oR B2l 385 2 LafliEeshs, 2
2T OatA ¥HIED WTA B2 iR/ L 25, HEHZWA 2RO, £, BRFEETIE OatA 7%
BIRRIZIEFEBIRR & Pt U AR AEE S BICIE R L 72,

(i) ZEAFRIE O 72 0 IS L 72 OatA 2538l ¥ 5 &0 WTA ojfidz L, N4 4740
LIEHRE DT AR O & v ) Wi 2 BiR 2 FL L 72, WTA FE8iE 2 [ IcHili#§ 2 2
LT MR %7 T MBBER RN & U 7N A A 7 4 )V ABYSE R OBTSICEF S T 5 2 L IS
nas,
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FARIA S VBERTH o, R—AX = —EEGBE NN T 7 4 VD RYE L
ZzZoni- 14

Ol W 's AR R, Bl 3IhE °, gk —R 5 /UK @b | M B
KA Bt ', KM oo S M B PR SRET 0, MK IR0, g S
PIA FFR°, BEH H200 °, BEH fIE°

BRI AREE BB W WERERARES F DRIV W SEERE
Ml RS W AR

UERI) 87 kA

(:8F] FEEk

(EAERE) MdBEZE, S, X-14FEBRBEET Ry 7Dl R—A X —h— (PM) fl Z A&
(A7) IEMZEE 30~35 ik £ ¢, ARIEIEH A 1 f4/H

(BUFAE] 3 HREl2 & OFEE BRI, XAEY H 29 HUBEZ2. AT & RIR2 S D |
PREGIEG & U CABE, IRG#E L D MRSA i 3720, Y+1 H2 H~14 HETY %=V VY F%
G LUGE L7, Y+1 H 13 HicAH R FREASINBL, SEEB CT Io TAEGIRBEZE L 2Wi L 7, Y+1 H 23
IS HESEIE % ) 39 EARDRENA G 1L, MR #ED & BB S e, BRZEmAR &
5. Y+l H24 Ao ¥ YN I L/ ERT ) v 2 FHH5 L EBEREE T, Y+1 H26 H)25 A0
REDEBT UL oz, TV T LSV F 757 4 =21 T % & IEGRIZAH T, PM
BED MG & E 2 S, MIREERTH D | BRI F — 213/ AL Teeds, ToORRT
PIESOEIEH Y E T — 2 (AST) bMAT B L Lok, HHAMRRETHD, Y+2 H S HH 5
FUIRAT v EBLINILA 70X VOHZRELESG T 5L, LIk BERE SNk T,
EZMED B 2 PiikRE R G b 0000 6 7, MR SR X R ICRZ O & 2 RIS =
Balhosfife U7co SRS vn—J7, &5 L RO L d Ao napo7 2 o PlEHE L
IR D L TR WIRDE, NA A 7 4 VLA DBG R EZ2BES T, NA T 7 4 0V MR HEEM %2
WIfF L <. BZMERERECTH o722, Y+2 H23 HE D A A k<A >~ (FOM) #BML %L
ZAH, ZD2HBEIVMENL 72, Y+3 H I3 HIRCOPEEEZ HPIEE L7, Z D% bR <
FBL, U AEY HIIC TR ICEERE & 2o 72,

[(£52] AIEFNIEZIED H 2 PLEERE L2 T TERIENE S T, BZMED %\ FOM ot T
BENR LN Z DS, FIBEEBIER L TN A 4 7 4 L ~D FOM DORIRASTAEEDZE L
M EEZ 72, Sl AST DAAICE T, N A7 4 VAR ERZ LT ORkIEE 228 H
ThH->7 T L) FOM#BGZ2REL 72 2 L DERKNEEEIC DRI > EHEZ TS, SO HHE
PERESEICB O TIE, N4 A 7 4 VARG 2 QTEICBWT AST 5812179 2 &8, BEIADF]
. Wi DBPRRICHOEEEE Z s,
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FrERETMBEEICT? Y N 7V A 2% Lk C parapsilosis D34 7 7 4 VD&

O=m " & FE " K ZE'| afd 'L KT &7 KRl Fa° 18

DRRKRAABEAR IR0 . ARSI /N TRk =,
V=P NG S IR o L A R S 70 i

(HIN] AP FEIE N4+ 7 4 V%2R LT, BENBYSED FEFERFO—>TH 5, C.
parapsilosis (375 v Y ¥ @O Ty C. albicans |2 X\ > T % H I MFREGHE 7z & D3 8 R YiE
ZERILPTL, 77874 708ES L v, 2020 F 9 H, 4beFrd RERIREREICT C
parapsilosis\Z X 2777+ 7L A 7 3FAE L 727 o, Infection Control Team 234 A U BRI A3
fibitz, BESROIMMED S C. parapsilosis D35S 11, F-—MRERICTEREL S DM I L
WK & [F]l—Td > 7 7c DN DRI BIEL Tw b EEZ 6, Zll, L3777 7L
A 7R v P FIEYYER KL Z U2 C. parapsilosis DIRFEMED—D & LT AL F 7 4 VA
HH L, WEEENE & BRI X 28I 2T oG T 5,

(x5 - 75ik] SRR C. parapsilosis JEGRE %z F85E L 72 8% 3 #4706 4572 3 Ak & BREER:
FITTR7 2 WRDEF 5 R, 2618 L TNA & 7 4 L A Oz IE, EERE M T
DNA T T 4 VABIEZRITo 12,

(5] SR EEHE TR ONL B HRIEETAA A 74 VA ZEELTE D, MIERICHEE
o7, EFHMETTONA A 7 4 VLB TIIEBOBEEI—BLE L VEREANA L7 4L
LR LTE D, REIHES TR o7, £/, 7Lo87 — FRENTHEROME < U
v 7 AL RICHEE UMTEDOE BN F 7 4 VAR L Tz,

(£42] SR TE S C. parapsilosis 354 & 7 4 VAERFEELTED, N4 A7 4 V4D
WEED —REFEZ Tz, N FT7 4 NVLDOMMERICAEREE IR, A—EHTH bR
TeeBEZl, BADVPBELEANAA A 74 V2 OB THMEBHGIECRESIN TS C
parapsilosis D/SA & 7 4 )V LA DHER LR RENLBERTH- 7, 77 7L A 72T L
C. parapsilosis % FEEX PSR THIEE L 728 137 < T4 D3BLEE U1 7 R ym JE M s B b
STV EEZT, FETIIERIBONEERZHET 2,
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754y FRENCBIT BNL 27 4 VATBREOERICOWT

O fz V20 g4m 5%E3 7 R |-

ARSI o BRMBIE A . DIARKSASR: I TR,
AR B e A *, AR  IERERFAT

[(H] OGRS, RREONA F 7 4 LV AZYHNICRETE 50, BEICKRET S LIET
S, Ko, BIERPHER IS T 2 EEARPYEIEEE (v vF 777 v PEE) RN
CRENICEEINET 2720, HRVBHEETH 5, K-> T, MOHEEMNE X OGRS 2K
TIVOAPENAFT 74 VLDOEEEZHEPLPLTCLE), ZOHE., vV F 777 v FEEEEICK
DRHEEAIRS R 7 A4 P ARy FL Py ay (WSL) EWHEN D T F X OVEDOBKBE] S S,
NAZTT7 4 NVLIEFEEEZEL ) REOHENDH 5 L WAHGIEEE LoRER L LTI T
W5, DPEf 2 13 700 B 288 2 5 DA X DI 4, 2 DHT Streptococcus mutans
FERIAITNA A 7 4 VAR ZFEL | Mo ERHE E L OQEH SN Tw 5, 2 2 TARIF%ET
& S. mutans \Z X 3~ 0NF 7 57 v MEERINDNA F 7 4 VADTEREZERMLL, 777 v
FECHER, BEt 2 ) S E 2 HINE L,

[5#:] 0.25% 2 7 0 — ZAH3E £ 47 Tryptic soy ¥ (TSBs) 128 T, S. mutans X, S.
mutans renGEBRZ B/ T2, A= 2L —7Wh T AI L, FVILY Yy RYTPTIFDT
v rxznEin 1 2 3o, £7 77y R WICELR S Z L MINEE R
DRIz X912 S, mutans renG WERFITRIEIE, 5% D CO, Z&HTLRKITE VT
37°CT—MEEEL, XA A 74 VLD ZIT I, Control & L CGHEHED S. mutans 123 [FERD
FEBR2AT S . U vIBEREAEAEK (PBS) Tz 2 [BlfTv, d0BE#E (ViviRen™) % PBS (T
WL, SHE 200 0 3238 S GEDE L, 20 20 EH & & CaOEE {Luminescence (RLU)} Z HIE L |
777y PRIAICET 51344 7 4 VADOTEREZGHI L 72,

[(ME5H] 777 v PRI NN LT 74V LOmZHEEE L CHlETE, E8LT 52
EWTEN, 777y POMEEDIEZ B ENAF 7 4 VLDIRREDEM L 72, 7777 v MR
BT ENAZT 74 NVLORBEIIZRY T IR, RYTLY Y XPLVDIRICEZ EBH S L
otz

(4] 777 v FREAWCBITIEAF 7 4 VLADEREIGECEH -2 LM E LT, FHt:
WOED T EWEZSND, AYNTF7 v bWEEL TEMEBHZZ L DB E LTINS 47
A NVAIBRIGIC 7 777 v b TSBs ICRIEL P T W tEZoND, ZONEZHWEI LT,
BIESEICBR I NI NA A 7 4 Vb6 % 3R ERILT 2 2 ENTEL,
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Anticariogenic biofilm activity of dental material to reduce and prevent dentin
hypersensitivity

ONiraya Kornsombut', Shoji Takenaka', Jutharat Manuschai', Maki Sotozono', Ryoko
Nagata', Takako Ida', and Yuichiro Noiri'

Division of Cariology, Operative Dentistry and Endodontics, Faculty of Dentistry &

Graduate School of Medical and Dental Sciences, Niigata University'

[Purpose] Dentin hypersensitivity inhibitor can be expected to have an antimicrobial effect
as well as suppressing hypersensitivity because it contains some metal elements in addition
to fluoride ion. This study aimed to estimate the anticariogenic biofilm activity of dentin
desensitizers using a modified Robbins device flow-cell system (MRD).

[Methods] Two types of dentin desensitizers were used: (1) Silver diamine fluoride (SDF;
Bee Brand Medico Dental), (2) Caredyne Shield including fluoro-zinc-silicate glass (CS; GC
Corporation). A pair of human dentin slices with a thickness of 1.5 mm was prepared and
mounted on the MRD. The specimen was treated with one of two test materials according to
the manufacture’s instruction, followed by mounting on the MRD. Streptococcus mutans
biofilm was allowed to develop for 24 h at 37 °C under anaerobic condition. The
morphological structure and the bacterial viability were analyzed using a confocal laser
scanning microscopy (CLSM) and scanning electron microscopy (SEM). The number of viable
cells on the specimen was determined by colony forming units (CFU) counting and adenosine
triphosphate (ATP) bioluminescence assay. The elemental mapping of the fluoride, zinc, and
silver ions in the material-dentin surface was analyzed using a wavelength-dispersive X-ray
spectroscopy electron probe microanalyzer (EPMA).

[Results] Biofilm formation on all test materials was inhibited in comparison with the control
group. The viable cells on the sample were 11.6 £ 0.2 for SDF, 16.2 + 0.2 for control of SDF,
13.0 = 0.1 for CD, and 14.5 = 0.02 log CFU for control of CD, respectively. Among all the
test materials, SDF had the highest effect of suppressing bacterial adhesion. The ATP assay
showed consistent results with CFU counting. CLSM showed that most of the microorganisms
in the biofilm formed on the test materials were viable. EPMA analysis showed that the
incorporation of ions into the dentin of all test materials was restricted on the dentin surface.

[ Conclusion] Silver diamine fluoride (SDF) incorporated both silver and fluoride ions
exhibited superior antimicrobial properties when compared with Caredyne Shield (CD)

containing fluoro-zinc-silicate glass.
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Protocol establishment of Porphyromonas gingivalis biofilm and initial detection
of extracellular Z-DNA in Porphyromonas gingivalis biofilm

OZheng Yilin', Sitosari Heriati', Weng Yao"*, BKE} #iv°, & #7'. i EE
SAH B RN R

RALORS: AT ik IR Ao | WIS “AAiIEe R ek
A V77 v P AR, LR EDE ARG RRERM Y, SRR, R AR

[Purpose] To establish the best condition to develop the most stable bacterial biofilm of
Porphyromonas gingivalis (P. gingivalis) and detect the extracellular Z-DNA in P. gingivalis biofilm.

[Methods] After culturing P. gingivalis biofilm for 12 h/24 h/48 h/72 h/96 h, harvested biofilm
was analyzed by Biofilm Safranin-staining Assay, LIVE/DEAD Biofilm Viability Assay and Scanning
Electron Microscopy (SEM) Assay to establish the best condition for establishing the suitable 2.
gingivalis biofilm. Then the extracellular Z-DNA of P. gingivalis was detected by Immunological
Fluorescence Assay (IFA) with antibody against Z-DNA.

[Results] 1. We found that 12 h and 48 h is a suitable period for observation of P. gingivalis
biofilm. 2. We detected the extracellular Z-DNA inside of P. gingivalis biofilm.

[Conclusion] Recent study suggested that a sort of extracellular DNA (eDNA) and DNA binding
IT (DNANII) proteins -based architecture were related with stabilization of extracellular polymeric
matrix (EPM) in Haemophilus influenzae (NTHI), Klebsiella pneumoniae (K. pneumoniae),
Pseudomonas aeruginosa (P. aeruginosa), and Streptococcus mutans (S. mutans). As biofilms of
these bacteria matured, a conversion of DNA from B-DNA (DNase sensitive ) to Z-DNA (DNase
resistance) is induced in the eDNA of EPM. They also found that bacterial DNABII proteins could
inactivate neutrophil extracellular trap (NET)-mediated bacterial Kkilling function of
polymorphonuclear leukocytes (PMNs) through conversion of host-derived B-DNA to Z-DNA. P.
gingivalis is one of the major bacteria that causes periodontal diseases and can be detected in
biofilm formed in gingival sulcus. Up until now, there is no report about DNA type conversion in
P. gingivalis biofilm. Some researchers found DNase had little effect on the mature P. gingivalis
biofilm matrix (48 h). Depend on this result, we suspected it might be Z-DNA in the matrix to
protect biofilm from DNase. Therefore, we wanted to confirm whether Z-DNA existed in mature
P. gingivalis biofilm matrix. Before this plan, keeping culture result of biofilm with same conditions
plays an important role in next study. Because the result of biofilm culture is easier to be affected
by many factors. For example, during our experiments, biofilm was progressively thicker and more
complex as it matured, which also increased the risk of being rinsed in future wash steps. And
biofilm formation is commonly considered to be a 4-step-cycle: 1. Bacterial attachment to a
surface, 2. Microcolony formation, 3. Biofilm maturation and 4. Detachment of bacteria. After the
dispersal, the bacteria may colonize new areas. However, the formation mode of this cyclic and
nonlinear growth will also affect the comparison of experimental samples later. Therefore, another
objective of this study was to examine the most optimum condition for P. gingivalis biofilm
observation. Finally, we detected the extracellular Z-DNA in P. gingivalis biofilm. For next plan,
more experiments should be still applied to further prove extracellular Z-DNA exists in P.
gingivalis biofilm, such as DNase treatment, DNA-intercalating agent chloroquine treatment and
IFA of B-DNA.
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BEHTFIE%ES O biofilm 53433 % sustainable 7k S

ORBE s— "4 Al fse ', bk Al mif 2870 iR FiE' s itk
AR IR R B W A PR B ATE OB T
JIA e EA R°, BFEM FE . ARH HE

BARE7 ) =y 7' MBERRAHCERE v ¥ — BlEAR . HRERRYE BEEHE+
v &= HABERRY: MY~ rEE "

(5 5] BT RIREE N O ER i RO | IREE DS ME 2 72 0 biofilm 2B S 29 <. HA DBkt
HEEDG R DHIHNC AT R TH %, SDGs -Fifii nJRE 2% BilFE HAR- RO 7= 012 2 OFIH T H BT A
DD VIHFENDBLHEE > T 325, biofilm 12xd 24152 B d 70w, BENEHEIC
1Z. X — A — OHUREHF IS XUEFRE - ) 7 A (NaClO)23 A Flv 61T w208, #fiihse
AR I X R R % R T % 72 © O BB AKVEICHE R R+ Ic BN A ETh 5,

[(H] BEARIGH S L I S hTw 5 BEREKIE CTKRICHK 2 1H#E D biofilm 123§ 2 1%
2T %,

(5] B & 0Bl L 7= Methylobacterium radiotolerance O Y&i#H & . EPA D3P TEMERE
fiiizs & L CE[ L 7z CDC-biofilm reactor % f\ >/ sheer 2 N T L 72 biofilm iz, O, - UV -
Bk Z 10 Z3HBOG & & 72 R O R BOEEER LRV 2 Hl%E L NaClO & g L 72,

[#55H] O, 4ppm DEHE 29 % LRV X 3 TH - 7223, biofilm (2xf L Tix LRV1, 10ppm T
H 1.8 TH-o 7, [IEkIC UV 256nm HEfE 2cm OBREE ICX 9 % LRV 12 1.9, biofilm 1213 #EXT
HH, OTNDSIEICK L TH biofilm iMEER L %, —F, 80°CEUKTIZEMEE - biofilm &
H LRV6 12 L, NaClO 1000ppm & A% ETh o7, Lo LIREOKT & & HIcahRIZmes L
FEiRMETIE LRV3 FTETDL 7,

(fiam] MEED H 2 EmDGE I, 80°CEHMiFF T 2 TRBHNII T BRI ES NS, L
LB HEss B ogé. O, % UV IZ X 2 HEZ2 L AEEORE L T2 I0ERARH 5 LEZS
nr,
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IS RETIREBIRERICB T 557 7 LV 4 FiBETHEAEDHE L ERE
NA X7 4 VLR E DBEIR

Oifn Ehe 'L A

R RARAR e A

(H 0] MFERS PR EAE (3. PEERME O TREIMER T 2 Lln] 2 2 B R C 2 L Cuv 212 ERA EN:
ARG ETH 5, Tk ld, MFERSZIETIRE ELE O EERIEE Mycobacterium intracellulare \Z
EH 2 YT, BREKROIRT 7 LT %2 T, ATCC BEERRICH L TR 7V AR v —=r vy
v 7 (TnSeq) 12 & 2 EFMALRIZT - [KIBFENA F 7 4 NV LEBRAALERIZ T DFE 217 - 7

(Tateishi Y, Matsumoto S. BMC Microbiol. 2021, Sci Rep. 2020), 4[H], 5 REGRE R
29 % TnSeq 12 & . ATCC BEERR & JHlE L 7277/ L7 A R 703845 TP E D& 2 B L
REBFE N A A 7 4 )V LI & DBIRIC O W THERIE L 72,

(5i%) EiRERR E LT, HilRT 2 LT TR 277 7 LIS L 7 B R EPE 8 #h. I bk
L L. ATCC EE#eRk < dH 2 M. intracellulare ATCC13950 Z{#ifH L 7z, Tn ZEER(ERL. 4 ) A
DNA flif., TnSeq D7D DNA 74 77 ) —F# 3B o » i L 72 (Sci Rep. 2020), ¥
—r v v JIRHHR KA FERT D NextSeq500 % {#F L 7z (150 bp, single-end read), D
THGRER « NA T 7 4 )V LTSGR IS, 1% T THEML 72,

(fE3] ATCC #k & Hlg U CHIRE CRIE AN R £ > 7@ sF2 121 BIE B L 7%,
ZDH Y, 9BET, BIKEMR 3 S 5 kTl L TSk, BETHAEEoE F - 4t
HERFITE, ATCC BHERRIC BT 2KIEHE A 4 7 4 )V LATEHUEIZ T CTh 2R, 7)) >
YHER, ¥4 7 VI ZROBIE &G N0, BREKRIZ ATCC BEERICHAR T, 1%
FEA T TR ESEIHIC A > 72, 72, WIKERIZ ATCC BRHERRICEHR T, 1%BFESMA T T
FHNCARBE RN A 4 7 4 Vs (XY 7)L) IR L 7,

(Z%¢] FERREDUIR R 12 B 1 2 IR C OBE - OME L, ARERFREREL IS0 2 B hilE )
HWoEICE b 5 2 EDBRBI NI,
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B FALEDIC X 2R DOEEIIHET FIVREDOANAL F 7 4 VAR ZHEE L
RHAVETY V7 2HET S

OB B— "% Sk HeRs -°

R RBERR . A i | B ERERRY: N4 7 4 Vv aiiidiey 57—

[B1Y) #ta7 P EREDIRT 254 & 7 4 L L I3EEATERGSE D JFKK & 72 5 728, R 722
LD RD 5N T w5, KifETIE, (LEWA 7Y —=v ZIck h#EE7 F7REICNT 5
NAZ 7 4 VARRHERA 2R L, ZOFEHAERFZHO T2 2 E2HE L,

[715) B KA OB T LEW 74 77 ) =087 FIRRED A A 7 14 )V AT
ZHET 2L A7)V —=v 7 LTz, by MUEPIDNA A 7 4 )V LTSI E T % 34 L 72
%, PIEREZMEE X 2 ORI 2 282 % DTN ISBR 2 TR X O BT L 7,

[fER)] 227V —= v Ik W EG 7 P BREICR L TN F 7 4 L DIERBHEG T 2 5 3y
JBD1 #Hf3 L7, JBD1 &, xF ) Vit 7 F KB 2 G0 8EG 7 FORE ELE 7 P
BRI DB DEER T BERR IR L TEO AN A F 7 4 L ATERRBHE IR 2R L7, £72. JBD1 138
7 R ERE oMk 2L L, 727 2 ay FRIERICNT 2822 m L5 2 L
Horkkol, bIVAZ YT —0EBXOX Y Fa—L@i2fio 78R, JBDI FETICE
WT T 2/ BBOEEPHR I B 2 BB T ORBURT L Mg 7 2 2 RS SY — v DEEE %
ZALEIE X 1. JBD1 238 7 R ERRE OV €7V v 72 FE T2 2 EWRI N, I 61,
JBD1 Ik 254 & 7 4 VARKBHE., 737 7Y ay FEMHEL, @) €79 v 7o, v
THHMRETRD X+ F 7 VORI K > THRIIEEZIIHI L 72 & TickB il snin 2
ER ML 7,

[f5a] JBDI (1 X 2857 B BRE OMBRER D iEHEAGIZ N4 A 7 4 VATERIEE, 73/ 7Y
v PR, R EFY VDB ELICh>T0 A I EARENT, TNSDAIE, EET
FOREIC L > THIER I END A A 7 4V LBGHEICE R 2 IRREZ R T 2 LT, #a7F
2 BREE DM S 5 — 7y M2 D32 2 EZ2RB L Tw3,
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HRERIL VNI VTHICEANA T 7 4 VABEEIINT 2HEEORRICOWVT

Oy 178 e 5
FIRRILRSZBERER Y BRI B SRR HSE R /4R

(H] ERREALA > 7 V2 W (NTHI) ICX DFEEINDE A A 7 4 VL%, fEEREINER
PIEHRD & OMBERERE & L CHEHETH . LXGEICE T 2R R0 EIL L, #iafkIcBES L Tw
2 AWFZETIE NTHI 2SEEET 284 & 7 4 )L SRS 2 P3O AR % in vitro TR L 72,
[7578] NTHi DXA A7 4 VAFEAERIFZ 96 72 L EV L 7V =8 =% H0i 7 ) A YA
F Ly PRI T, NTHI O NA 4 7 4 )V LA R Z WO X D @ B3l U 72, PibSREgEn]
BDINAZ 7 4 WLEERE XUONAF 7 4 v 9o NTHi OB % 5 L 72,

[F55)] NTHi MR T H 2 TH-202 #kix 96 7 2L 7L — F TOREBIC k> TANA A 7 4V %
FEE L, ZORIZREICHEML 2, 72X 2 v id, KEE (1/2MIC % 7213 MIC) TfEA &
V6. AT 7 4 IV LADFRIEHE L RPN F 7 4 L LD »T U LT AR 2 INHIE
HA%ZBOT, NAF7 4 VLAHAD NTHIZEFL T, 27X V) v ERECTERAIE
72 ZA FHDONALF 7 4 VAFEREZIEIL 7208, BN A F 7 4 L 22T BRI 13380
Bhrote, =T, ¥/ uyRiEETHL PARATuX v EAL X vId, NTHI Ik %
WA K7 4 IVLBRE XL ORBNA 4 7 4 V2 DFERLMHRZ R L7z, $IhonF/ ny
RPIEHRIE7EXF ) VLT, MIC ITORETH NA A4 7 4 0 2ND NTHI 2 F RIS
%W L7,

(&3] NTHi (2. MIC LRLDT7EF S LY VICRBINTH, N A 74 VLANTEET 3,
IO, RGBT ESREBYEICN L 7EXF 22 ) VI X 2HIEEEREIED L v
SERIDIFAET 2B DO—2Tdh 5 AlREMED H 5, —J7 T, ¥/ vV RPiE#IZ, NTHI N4 F 7
4V LTERDIFIEIEE & BB 7234 & 7 4 L A DOBEE 24 L, NTHI 12 X 2 FAOERYE
BHOTEXS ) X BIRTERBBNN T 2H GBI EELE 2D ) 5 2 & &R 2 HRER A
Eh b,
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WHF PV ICFVEEEDOH Y INAL T T 4 NLIT B BERICO VT

(OF = =1 RN (= U< IR Y 7 12 I i1 1S S L H S ( E S 7 NI/ S S
[T N S 1E S 5 5 75 I 73 TR L

JNIGEERRALRY:  PREREARIAE R R ARE Y, BISRARY:  BRAAR
G5 Y/ GO NG /NG £ VN S E vt i £ S 11 R A P AR N IR S

(H] SEEEROHE I S SZIHlBE OBMe, Sl OREMIC X b, HEEGYED BE 1L
WML Tws, —hH, BEARTHOO N T2 HIEFEEOMEIIRSNTED, Z2D% X
MR L2E L Tokv, 2 2 COREMRZ AT 2 BIEEEORE BRI N TV 5, ik
FINETIZ, FTVI PP v RHERFKICED, PIDAFID—DTH % SMI-4a »3, Candida
albicans | UHPIEEEEZ R T E2 R L7228, 201> 7, 22T, FHitticF 7Y
VP r Pk vEEEAESR L. 205D C albicans |23 2 PIEETEERRENR., N A 7 4
IV ATERREE I T 58RO TG 21T 72,

(58] FEF 7)) v 2 F viEERD C albicans CAD1 ¥R IZ x4 2 e/NFEE BHIE JEEE(MIC)
%Z. RPMIBsibz2 I L. HIE L7z, BRERERTIE, BB L 2EkZ, Y70 —F% 2 bho—2
FiHbiz € 1.0x10° CFU/ml 127 % X 9 i L. L% 10, 25, 50 pg/ml L7425 X 5 I
L, 37°C TR U 7. (LEWAIMERT &AM 2, 4, 6 R, ¥ 7u—7F A bu—2A%EX
R %R L, CFU 2 1E L ALAEPIRIMERT OB % 100% & L, KEoAFER2RH L 2,
NAF 7 4 VAT IR T 2805122 0»TiE. 24 SRR 7L — R D& 7 2Lz )L 7 A7 (13.5
mmo: FEKR—27 74 b) 2 A, L5F 2 TUBL, YNBNP H5ii© CAD1 % 90 o358k,
YNB+20% 7'V a2 — AT 37°C, 24 IEREET A2 2 LIk D, VLT A7 RICANAL A7 4 )L A
RS ¢z, 2D, 50 pg/ml DILEMEZBML 729 70 —7F A b u—AEHLIC, LT A
2% 24 W L., Y TSV TAA A 74 VAZHEEL. 70 —F X 2 Fu— REREHIC
AL, AEWRBZNEL 7,

(K] 35 O F 7V )P v oA viFEkn S b, MIC 23 32ug/ml AT E 7253 0H 7 fiH
R, £, REGBROME, S HEEO(LAYTIE, 25 £71% 50 pug/ml TREMIHZ R
L. FRCSHETIRMOWEENREEZE L TV I EH» ko, 20 3FEEOLAWIZOW
T N A7 4 VATEREICN T 2 R Z T o 6581, 2EEHO LAY T, mOuREIR %
w7,

[£52] KREBFER2S, FiMF 7YV 2 F VFEkIZ, C albicans \Zx$ 2 Hi7- 2 YiEE
E R R IRE S LD,
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