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EEELIE A FAV T2 Acinetobacter baumannii @
ANMHE LI X OB IR IR T

OMssi Hl’
PREIERIR T R g

T, &b SARIFEMETh - T2 IEM N, Hix REBREEA N U A ITHEIGT 5 e C 3 At
AL E WA ARIC LD, BEYE 2 RIE - R b LREE 72 > TW 5. Acinetobacter
baumannii 1%, WA AR RERE CTH Y, BEWNEEORIFE & LT, EIRMET L
BN REYYEZ S| S 23, £io, AT OEREER CEAMMEF2NHELL, WHO %
XU E LA ERERERI 23R E L7~ Priority Pathogen List IZBWTH, FHPLEHK
BRI N BRI HERREAR L L TR b mWEBSEIEA I EM T o Tn D,

A baumannii 1%, BREEICEENIEFITE <, WEREREA ML RAITBEINTEH, F0OR
BEIZHIS U CEGFARETHD. FHalL, ZOEmWEREEHEIGHED, A baumannii O ZEHIMM:
@R FLIZEE 5 L CW A D TIE W EEZTWD. £ 2 CH AL, A baumannii O
O BRBEIE S RE 1 & BRI 35 2 & T, MR O IR E e m iR AL D A 1 = K i
BAZ B L TWAD. RKiEETlE, ERE(EZHWTHO N ER ST A baumannii DIEH
MPEAL & EIRIE I DUV COIFZERRR 2 T 5.

T, A 7 AEEEOIREICBWTREZEDER L SN2 AFRTZ LT,
A. baumannii @ LPS HEENBIFNZEL L, WHE(EAET 5. WHPEROHEIZIE, Bin e
FORAHBEE, TMHEICEEY 740 v PR AT AN, FIEERSOMHE 1000 OBIE & W o 721K
OHERMNEET 52 ENhotz. EBIZ, 2 U AF UM InHT 22T, 2hE
TR W T2 70 3 FEIGAEFE D AT LAOBRIZH R LT Y, ZOREIZHOWVTHHA
T 5.

WIZ, A baumannii | ZEFZREICES L CEEMERMEZSISE T2 nmonT
W5, 72 TH N LI g BEEE R (VAP) DJRIK & 720 93, £ 2 C, A baumannii
NERIEIZESE L, VAP 28| & 2T A D= XL DOMAERARTZ. TORE, EHRmEIC
EA - WL LR T, BEBHEEDOZRILIZ L 2 EEREEO#ES, 15 K OMREHRETTIHE
CEDEBFACA D =X LABERB I N, b0 mAE, ERERGEICESELE A
baumannii % JEYLIR & T2 B PR YYIE DO FIE A 1 = A LRI KR E S BERTH LD T
Hb.

St BT AL, A baumannii DE\WEREEEIGAEIZAE B L, FAIMELR X O HEIREILD
AT = A LFE 28 UC, AR ORI - RIS OMESLICE 5 L T & 720,
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Chlamydia trachomatis (L2/434/Bu) D
B AT ERET D pAkt(Serd73) D JHEIZ DWW T -
pAkt 1XFE AEBE D microdomain (ZEET 5

O ARAE", FamFa, RASEH, PHRE ", RAREZ, Loz

BB R R R EIEIERE SR RERREAT 5 B
MER B AR EAFFER pFFEEE v & —

Chlamydia trachomatis (LA T COIZARMEAMIENZFAEMEME TH D | g7 7 IV 7 GYE DR
KE T D, CtidfE EAMBNIZE AR L FEEN D/ a2 Rk L, AL W24 & (T3SS) & I L
T T = 7 Z =0 ZE RN D HIIRESCE AR~ & 335 2 & TN ORE A
MR I e b9 5, F 7B AMEIZIE microdomain & FEIE D MEILNFEL., Ct T2 D
microdomain (Z T3SS =7 =7 #—=X° pSrc (Y419) 72 EOMENS T E#EHEIEHZ & T,
NEE X DHEHC Y 7T MO AT ELTHHL TS EEX B TS, Ct 2AFIHT
% i EABAE OIEEE D —D1C PBBK/Akt ¥ 7 T /URERE A H Y . REOTETH 2D Akt DY
VIR(S473) %, IR D AN AR E L MR R BRE~D#)SIZ % 57 5, Ct(L2/434/Bu)
[TAREE R BREE T 10-100 f5HETHAMERE S 4u, Ct JEYLHIAL CIT Ake 1T@RNIC U b L, Akt
U UBEDORET Ct OB Z IH 5, §70b b CtiT Y Uk Akt(pAkt)ZFIH L CHE{A
OHIEZEE L TWDH EEZLNDMN, CtiZX D Akt [EffEME O 2FIIRMHATH D, +
ZTCtIT LD Akt BRI DTN PR D 1o SRt A (IF)F L UL R BmMEEIC
F 0 EGSHIN O pAkt D JRITE & fERD L 7oA L BEFR /3 RIS L & T 5 AR~ pAkt 2N4EFE T
HZEaRM U, ZHUE Ce BB ARIEAZ T LT, fd EAIAD pAkt ZERTT D 2 & AR
L C\W5%, & 5(Z Difference of Gaussians(DoG) & W 9 B AFEAT 954 IF B2 L. £
L7z pAkt 7 FIVEFE « SO 72 E B T1E2 M. L=, pAkt mfE - x5 Ct
Yeds LOR R E DR EE TN T 5 72012 Two-way ANOVA % FEfili L 7= 558, pAkt miféi
Ct B L MMERARE CARICEML, S oIClRFMICITFHEEDRESIRBO b, Z
UL CtEYRIZ X 5 pAkt DT AR AL T A ATREME 2 RIE L T b, £ 72 pAkt
DOHEFEITITE K 0O microdomain 2359 % & & %, pSrc & pAkt & DL HGLAEEIT >
Tofi R, Mo FIEERE L THEBL TWe, ULEX D pAkt IZE AR LIZER SN
microdomain % EIFIZHEME T 5 &£ B 2 541, microdomain |E pAkt 24T L7= Ct DIKEEREREE
OSSR AEATISE DIREIZ T 53 5 AIREMEDS RIE STz,
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Isolation of Pseudomonas aeruginosa Mutants with
Increased Outer Membrane Permeability: A Strategy for
Enhancing Antibiotic Susceptibility

(OChen—-Hsuan Chiu', Mari Fujita', and Keiji Nagano'

"' Division of Microbiology, Department of Oral Biology
School of Dentistry, Health Sciences University of Hokkaido

Pseudomonas aeruginosa exhibits intrinsic resistance to many antibacterial agents,
largely due to its low outer membrane permeability. This is attributed to its major
porin, OprF, existing predominantly in a closed state, with only 5% in an open
conformation that allows the permeation of large molecules like raffinose (a
trisaccharide). Enhancing this permeability could improve antibiotic efficacy. This
study aimed to identify genes involved in outer membrane permeability using random
mutagenesis. A FP. aeruginosa PAOl strain, engineered to metabolize raffinose, was

subjected to transposon—mediated mutagenesis.

Several mutants were selected in a chemostat culture using a minimal medium
with raffinose as the sole carbon source. While the selected mutants showed growth
rates comparable to the parent strain in glucose media, they grew significantly
faster in raffinose media, indicating increased outer membrane permeability.
Minimum Inhibitory Concentration (MIC) assays revealed a two— to four—fold increase
in sensitivity to ten different antibacterial agents, further supporting this
conclusion. DNA sequencing identified mutations in the morA gene in all analyzed
mutants. The MorA protein has both synthetic and degradative functions for cyclic
dimeric GMP (c—di-GMP). However, morA deletion is known to increase intracellular
c—di—-GMP levels. No significant changes were observed in the expression levels of
OprF protein, suggesting the enhanced permeability is due to an increased

proportion of OprF in its open conformation.

In conclusion, this study suggests that modulating the c—di-GMP pathway can
enhance the antimicrobial susceptibility of P aeruginosa by promoting the open
conformation of the OprF porin.



Chlamydia trachomatis (L2/434/Bu) D
BRSR 0 FEAK TR 7 RGN e B AR 1 2 BV T
I har R THRETHRE
ORERE, fHE} RAREZ, IHAZ

ALHRERZER B PRAERHAOTIERT PRRARAT 50 B

PEIRYYER K E Ch D87 7 X V7 (Chlamydia trachomatis, VLT Ct)lx, FEYLSHIlaNIC
TR 5 B KO THGE S 2 MIEMRN T AMEME CH S, Ctide b ERHIaEN T
48 IR TREAT 2, ZAVZOFAEIL. CH(L2/434/Bu ¥R 21 %88 R 35 12 Hh~ 2% 1K
FRERBEDOHALN T 100 (52 B < HE5Hd 5 Z & 238 HL L 7=(Thapa et al, Microbes Infect, 20
20), F7-EFHLFE TO Ct OHEFHNRIEINE DAEIZEI D 25 p38SMAPK FHEHI(SB203580)7
{F1E T T S v, KEESREREE T CtIRYL S ML O A fFPEHERFICBE D D Akt D U RS
erd73) % P hiE vh B (YL 14 24 BERIFREZMEHE T 5D Z & 1I2& SV 7= (Thapa et al, Front Cell In
fect Microbiol, 2022), F7/ZHIBRENZ &IZD 7 v— 7 OHFZEIZ T p38MAPK & X h =2
RU 7 Mty & OFFBEAEHD AKT fFEInEROFEICEE TH L Z AW LN -7, (H
akan et al, Tumor Bio, 2017; Sarg et al, Biochem Pharmacol, 2024 7% &), % Z CTAWFIET
IXREIZfE ST L 7= HEp-2 Hi3k Mt #RE R 2MtYHIIE 2 F VT, MBI T O CtEFE O 1 % il
BT DL L HIT, CtEYERRITEE Z 5 p38MAPK, Akt U U ERILIZH 2 52 % IE ML & b
B E L7z, Y SEBR 21T GFP 8 Ct(L2/434/Bu) % AV 7=, Mt IR E o B b= F
/?AffT’C HEp-2 #ifa % 6 » A5 925 2 & ThESL L7o, REESRERER (02 20)E 2%)i%

A BRI T ¢ N —THEE L 7=, MtéHIIIZ Mt &7/ A D Cox2 & D-loop AKX L. N
ADPH/NADH #7810 f5R2EEHIIN L Tz, TERRFEAYICIE Mt O FEHMEIRERZ L2 sl S
oo 2O MUHIIEIZ Ct Z &Y S 5 &l RSB ERBE TILZ O PN HEFE 23 1E 5 fAE 12 b
1/1000 FREE LI L= 28, IRERSRBR B CIZIEF MG & a7 < B0 L 72, Mt Hii CIdme
BRI D B TR R 2hpi) 12 Akt 28 Y VERL S VDA, p38MAPK 2OV TIE AL
DRI oTe, LEXD MtiZ Akt U b2 A4 I 7 Z2BIEL, ZEiE) L
Rl BHEBRRE I Ct A CE RN LN E e o7, BIE Mt HIE & 155 Hilf
IZHB T, RNA-seq fETIC & 0 Ct Y RFE L OFRIRGERF O BAR TR EL 7 2 7 7 A /L DiEN
ZMERANC R L T D, £ AFREICTHENT L 7= p38MAPK @ KO il % FiV T Ct
OMBANIEI I 1T D p38MAPK DAAENZ DWW T O b HED TV 5,
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BB X OREHRRKBEIZBITAHRAKTAL v
TR & THEEE F OS5/ B L OHRENT

OWRMfide !, mEl, ATmET 2, EEEEE, hETR°, $AEZ°, FUHE!

'R EIRTFERE S A - REEESE RafitYa =y b ABEERY: R¥EE
HRIE AT ZEDT - BRIE SRR AR R, ° L E R ANBR Ml R GYE [E] BRIt R AR B
NAF Y Y —ZER

fosfomycin (FOM) (&, WHO 237 % [ bAd CHEZPIEKICVEINTEY ., T0H
IEASEH &R R 2SR AR D BT D, FOMIZxEd 5 E2MEE L LT, 7 v¥
F A -S-HEBEEFE 2 o — R HREED fos BIaFRMbNTEY ., [FEEFB L OFoM
MHEE OIEBUIERRI RS TR E > T A, L L, HARIZEIT S One Health DAL
M5 FL 72 FOM TR 36 KON fos AR F D ARRPUIAH TH 5, £ Z TR TIZ, B
B K OBREL R KNG B A 524 FOM MM B OFLHCR I A2 B 6235 2 L 2 HRYE L, FOM
MR 3 KO fos AR T-IRAK DR & & OMIRIEHT 21T > 7=,

PRI, 2010 4E200 5 2023 2T THAB LY A THEES -8 (4, K, &,
R)BIOBREE O, BRI, > b7 — R, HEE, T8, E¥) dBRkOKGH
712,361 BRA& AW o, BRRITHE L FOM O IERIERSZMERBR 21TV B/ B PR EE (MIC) 23
16ng/mL VA ECTH o 7=RRICKT L, PCRIEIZ XY fosBln OB Z1T-72, X HIT, fosia
RARARIC R LA B, S FEHUE IR 2 IANEZ MR L OR7 /7 LT
AT o717,

CLST @ breakpoint (>128pg/mL) % #8 2. % FOM MHEREAS 22 £ (0. 9%) . EUCAST O
breakpoint (>8ug/mL) Z 8 X %5 FOM MfPERRDS 271 Bk (11 8%) @B LTz, ZDHH, HART
S3HfE S AT MIC 25>128pg/mL DO KIGEE 3 8K CFHIR 18K, RHECR 28K 726 fosA3 BAsF 73
B S, WIN B EEEDSHERE SN, SHI2, 260 b 2k, & b - BRERE L
B/ 7 7 a AR Y VRPIEEE G0 EANIK L TIMEEZ /R L, fosd3 B IOt 7 71
2R Y VRS T & B D EROMMEESF 3 E—7 7 2 R RICE L T,

FOM i B 38 X UMz fos BAGFIRAMRMER N b bt S, HAENIZBWT
b F DY O A HEME DS RIS S NT-, 5% . One health ®BLEG B N EEMWIOREEA TS
72912, FOM MiEE & fos Bn T DOILERS I [ 7= ke i 7 BE A & SR TH 5,
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A A VAN g 1530) A2
OZHU LAN, faHZe=E, IINEE, JRokst

B EE AR R 72 S T e R S s A 70 B

Listeria monocytogenes (VA7 U7 )X, REMNRMIANTEETHY, v/ 177 —
PR EOBHBICEESNTHYA MU P THD listeriolysin 0 (LLO) ZpEAT S Z &
TRIABRZMY . MG CHET 5, VAT U TG 5 &, MIRMNICEE L TV EEZR
RS Y T FERTT 2 2 L CHRREISE TCH LA 7 T~ Y —LEiEHE b5,
INETOMZENS, U AT Y 7 idabsent in melanoma 2 (AIM2) & & T o5 DOHIINZ 2
EENLTA LTI~V —ANEEHFET LI ENDNoTETEY  ZDO TR TIEA 7
TR =BT HETHE =B INIETHD ASC & X T R TH DI AN—E 1 Y
JN— h &I, RIEWEYA ML THD IL-1 X 1L-18 OFEANHFEIND, I T,
UATVTRRRZBIT A4 7 I~ —DREDEREA T TV —LDM@ET T4
— & LTHERET D ASC BED L I RN F A D= AL THIB SN TV DD BFEIT- 720

TREIHETWEEL,
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Potential Human Health Risk of Carbapenem Non-—
susceptible Pseudomonas aeruginosa from Companion
Animals

123" Mana Tohyama'? Taro Fujino!,

1,2,3

(O Jirachaya Toyting-Hiraishi!, Toyotaka Sato
Kana Torii!, Akio Suzuki'®, Yuzo Tsuyuki®®, Motohiro Horiuchi

'Laboratory of Veterinary Hygiene, Faculty of Veterinary Medicine, Hokkaido
University, “Graduate School of Infectious Diseases, Hokkaido University, “One
Health Research Center, Hokkaido University, *Division of Clinical Laboratory,

Sanritsu Zelkova Veterinary Laboratory, °Laboratory of Infectious Diseases,

Graduate School of Infection Control Sciences and Omura Satoshi Memorial
Institute, Kitasato University

The close relationship between companion animals and humans may facilitate
the spread of antimicrobial-resistant bacteria. Pseudomonas aeruginosa, a shared
opportunistic pathogen, poses a growing public health concern due to its
antimicrobial resistance (AMR) and virulence. However, One Health-based comparative
data remain limited. This study assessed the AMR status and molecular
characteristics of P aeruginosa from companion animals in Japan to evaluate
potential human health risks. We analyzed 197 clinical isolates from dogs (n = 99)
and cats (n = 98) collected across Japan in 2024. Antimicrobial susceptibility to
human clinical antibiotics was evaluated. The multilocus sequence typing and
detection of resistance genes and virulence factors were performed in carbapenem—
non susceptible isolates. For the results, ciprofloxacin (20.3%) and piperacillin
(10. 7%) showed the highest resistance rates, with 5.6% of isolates being multidrug—
resistant. Carbapenem resistance was 6. 1% for imipenem and 1.0% for meropenem. Of
the 27 sequence types identified 1in carbapenem non—susceptible isolates, 20 were
previously reported in humans, including high-risk clones ST233 and ST298. These
isolates carried efflux pump—related mutations and multiple virulence factors. One
exhibited a close genetic relationship with a human isolate, suggesting possible
interspecies transmission. These findings highlight the potential for cross—species
spread of resistant P aeruginosa. The identification of shared high-risk clones
with multiple virulence factors underscores the need for sustained One Health

vigilance and action.
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RIBE BT % 4u kM ESBL EAERF
blacry s DIREVDREFORTIZE X HRE

OFRE |, WM, SAEE Y, METRY L BIKS FIHE

D ESREREAFIE AR = o b, 2 ARRE R KRB E BRI P, °
ALHRE RS U 7 F o PIEBISE LR BIFTESCERERIM, * A o N ER i e Y i [ B 3 ]
WIHIERT A A Y Y —ZERM, ° I B KRR B & BRI “E 0T SE B Eh W S G il il =2

R R RIVEIRM BT 7 # ~—¥ (BSBL) EEAE T, =7 7 0 ARV R/HT
RIS U Cli M 2 n T B BRI MERE CThd 5, ESBL EEAIZE ST 5 blaonx BIn 1%,
77 A RUEEAIMYEBE & L TORENZW—TF, Gefifk LI blagmy Bin 1 Z 1%
BT HEREHEMROBME N Z TS, O LT, PRI IOA F 7= SEA M
BFIETTAI FMEO LD LR LT, BREFIZEBWTLZE L CHRF STV &%
RELTWD, ZD7, BREF OGN blaqy BIn FIRAKS, & FLEA~O
ESBL PEABE OYLBIR & 72 > TV D AREMENR H D, & Z TR TIL, Yt blac.,
WA TIRAERD, BEFICBWTT T A3 R blage B85 T HRAKRICHTEE Lo
BALMEZ R T & W D RELA LT, W OFFE I HRIZ D & H5ERE 2 3 F A L 7=,

HARDBREE ) b o0 BfE SAVT2 blacyu PRA KA ST38 % 3 Bk (PufafktE:2 8k, 77 X
T RMELRR) W, RERROBIEIZIEZ, 4 O (Miller @ LB, TSB, MHB, 2 {4
U7z TSB) & iV 2, HRHE & 0Dgo=0. | IZTHHEDS . —MMIEORBTEMRE ThH 5
3TCH L ERENIRE TH D 27T CTIRERE L, BRI ZRE Lz, fERkL
7= HEGE bR > O B T RS (AUC) ZFHHE L. BEMOF M 21T - 7=,

37°CHEHE CIE MIB 33 L O8N 2 575 R TSB IZ VT, YetafiMiik o AUC 1Z 77 A R R
L LA EICE L . Yt R M blacyy B TIRAEOFRE FOEBNMHENRZRD Hiv,
—J . LBRBXOTSB TIIAEAITR bR -o72, 2TCEFE TIL, LB, MHB, TSB Tk
WTL RBRPERRD AUC 37T 2 X RPERR E LB LATICH < o ReBIRPE blac 815
FARAREDFEE L OBAPENZRD BT,

ORI R blao BIETRAKIE, 77 A FUERAHR L Hlk LT,
BTV R RO TR B R 2 E BB E R ote, blano BHET
PYEKITHIAE NS = LT & » T, BB o ESBL BEAEE D& E LT~ Fe B oM
EWE T ORI EH S L TWARREME R H 5,
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VRATFYTHEICEBAA V7T~ Y —bEMRLE
18 LN BT B Btk D& E|

Oy 2 ' | /e 5 !
U E R R PR 7l B B 700 B

R IERCKE Listeria monocytogenes ., IR0 A4 B 1T B THREMEA ST
e EOEEMBEMEYYEA SIS E ZIREME CH D, 5 EMIRIX L. monocytogenes D
HIINRAZ A 7 T~ Y — ALV L., Caspase-1 DIEFMALZ ST L CTRIENEY A N4
A IL-1 8 OFEARNA 1 h— AU EFFE T 5, L. monocytogenes M PEET 2 Al
HHE IV AT UAY 0 (LLO) A3, Lyn-Syk ¥ 7T IMRERKEEZ N L TA > 7 T~ Y —ALiF
AL ZEET H 2 LI BTSN, Syk T CHEIET 2= 7 =7 ¥ — 3 FIIRMEHTH
©7~, Bruton’s tyrosine kinase (Btk) 1L Syk (I X W iEMEHIEHINATFrs o —ET
DB EMNS ARWFSETIL L. monocytogenes YLD A 7 T~ ) — LAIEMHALIZEB T 5 Btk
DEEN 2 REt Lz,

KW TIXEST, ~ v R EFHHEK~7 27 7— (BUADM) 2 L. monocytogenes DB AR
B LU LLO B Rk & Y S ¥, Btk OIEMALZMEYT L7z, F72. CRISPR-Cas9 A7 L% ]
WT Btk REERFEIL~ 7 n 7 7 =P 2FR L, FRICBtk / v 7 70 h~ 7 X725 BUDM %
LU 7=, 25 D Btk REEMIINZ FHUWNT L. monocytogenes JEIRRE DA L 7 T~ ) — Ak
AL Z 3EAl U, B ARG & O RN L Y Btk OREREZMEE L 72, S BIC, Btk /v 7 T
M~ 2% MWW in vivo JEEKEBRIZ LY . U 2T U T HEEGICKR T 5 Btk DA G AR AT L
726

L. monocytogenes J&Y1E BMDM (Z8B1F 5 Btk OIFEMALZFFE L, = ofEM(LIX B Syk
PREFANC LV Mfl STz, TN DORIRIZ, L monocytogenes INHEET HA 7 T~V —
LIEMEAGIZIBUVN T, Btk 2% Lyn-Syk RSO BEEZR T & L THRET 5 2 & 2R3 2,
AU, MRS Syk @ TR T Btk 25EME (L L, IL-1 8 EASHMIIE L WoTea T
T2 — DB RN T DT TF A=A L RmT D Th D, Btk KM A 7=
FEMZLAEAT X, U AT U TIRREYEICKT T 508 EHRAIEICK T D Btk OEEIE S O IR
L. BT 7R Y E TR RIS H D[R E (N 5 A REME N & 5,
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[EEE 5 9
RN O ERIARY U X AR ERTER L L
PR S 25 A D%

OFE BJer, B ME—HE, R 5
FARURERT: EWPERRTFE R LR

Hbs 5.
H 3

AY U XZHE L, RY U X 2R EFE BoNT) L - THIE# Z &5, BoNT IS
(LC) CHEH (HC) 22B72 b, YANT 4 RiEE TEAE SV TWD, HC 13RSI ZfE
AL, LC ZHENICEET 5, FIINIIRA LT LC XM EDE O 2 HE L, i
MR 2 5l E ki 23, BUE, PUIHRIENSTBRICHN O TV D2, BREICHRE AN IS
B IAE AT BoNT I ZHFITE 22, ZOFEICK L, 4, ML BoNT (27 7 X FHH
SRESHPUA (VHH) Z@#fEd 5 2 & T, Uk ~EET 5 2 A7 A0BH% S 1L
Too ABFETIE, B RAY U XAHEEZF|EE 2§ E B BoNT 245 & L7z, MRt
REEV AT LEHBET L2 AMNE LT,

KB EHS L U5k

P LC/E VHH HiLfk (VHHV1) ZSEATHFEBIBE L, & 512, NB X O CRKImZ_7TF R
BAZ A0 U7z 828 VHH (VHHV2) Z28%aEF L7z, HER(LAR Y U X A it m 3 ('BoNT/XA) D N I
FONCHKImIZ, 2D VHH B LW His # 7V &N EhEa Lz, KIGEHE 2 BRI K
D VHH-“BoNT/XA 2Bl L, £ A T L~ NI 7 4 —THBM LT, £z, His¥ 7 %
AN U 7=/ 2 LC/E Z RREICHERL L 7=, LC/E DOEERIEMER L O VHH-XA |2 X B FLEEM:
. 7 v MR (BDE) % FVN= in vitro AT CREM L 72, BDE | LC/E 3L T% VHH-
XA ZIEA L, 37TCTA ¥ 2_X— %, SNAP25 DU 251 SNAP25 Hifkic L == &
7y NCREAT LT,

#H#a % LC/E 1% BDE F3k D SNAP25 Z )W L 7=, VHHv1-"'BoNT/XA X, Z D LC/EIC kD
SNAP-25 DYIWHIZ B % 5.2 7 hvo 7=, —J57 T, VHHv2—""BoNT/XA ORI X - T, Gl
AU72 SNAP-25 b L7, 26 OFERI G, “BoNT/XA (ZiH#fE 417 VHHv2 (X LC/E O

n7 7 —RIEEILES D 2 RS L7c, BUE, VHH-"BoNT/XA ¢ BoNT/E (%4 2 i
FEM 2~ 7 A in vivo iR Tl L T\ 5,
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EHEEF 510
PR Neochlamydia S13 DA Eikeikde4 5
RS AEY Acanthamoeba D> b kfE <
MRS BN & BB IZOWT

O itsE, EEbR, RKAREE, 1Az
ALHRERZER B PRAERHAOTIERT PRRARAT 50 B

FLEEIL. Acanthamoeba (LA T 7 A—/3) L ZOHIAN T LVAE S L7 W B # MR & D
BRI OWT EFE LIREIRE O BERZMfE —2oDET VL LTI A D TE
o ZOETINVIEXY T I VT O—FE Neochlamydia DIAET 57 A—s3 (FLIRO 150> 500
B2 L) OFRERTH D, ZHIZOWET, ZOWET A — OIEME ZRET 5 &5
BHEENHETZ ERDro TnD, M EMEKRFOIZEBEORGEZEA-> GESZ &
R L, &5 Na/H b7 v AR —Z —NhaA BIG 1 OEEICHEOEERENMIE LK
Wee Tl ERELGIIES Lz, i, MEEZESTEEHA-> TESEDOD, 72, =
ARNEhSTZOT A= NI AR EZFAR L TND 00, T2 TRZETZOET L ZHN
THAERBRNPEZDEAZHAONITH7200, AL THESNDIBREZMERE LT,
BARBIZIE, BLFD 3 81220 TR L7z, 1. KIGEOEKRE & @R EINERRSICE 2
R 2. BEHL pH (6.0-8.5) DIEHEIGIC - X D, 3. I5ET A — DT A MEIZE
2D BIRENRR D KRBEMKIL, KEIO 2L v ay (RBEELEENRT 75
U —423909 #k) O EEREZENE 2 32 BRE6 LiERSERICAL L-, ZORER. EERENE
72 51T CTEMIRGEES Lz (FHBIREL R=-0.73), F7=. WIIT D KIGHEEDOBDITLEN
ABLIIAHARIC o7, SBIZ, TR ERDPEXRIEHO pH EFIZEVEMBRBISITHER L
T2 T LUTRRET A—NTIETV A MEMRMEZVIZ K otz, ZNOLOFER LY | HERIHR
BUIIHAET A —A"PFEFHOKBFR OB EZ WH R EM L TEL OMEZ T A — SOffliE
P& T H7DICE I LTV D AREMEZ RIE L TV D, 727 A — N3JE PO KER O,
BEEMTDHEVA MIEEEEILSED Z &L TEFMEAZHEL THDR, 207 A— %
TERZ OHERRICKIEN DD . TNZEZM O T2DIZa X M EHW, HEEEME 2 AT X9
(272 o T ATREME DS R S 72, HIAE. RNA-seq (2 TR 228 s+ R BB DT> B Z D
RIGIZRE D DB T OHRZED TND, ZIEDRERIL, Neochlamydia S13 D3 el L
TWND T A =3P HAEBIR OB AL Z O IR & iR X BRAiE S 2 ECofd a2
ETNTHDLIEEZRBLTND,
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%D 1 1

Aw— b 7 VHEBI P UR—=FRZ N

B S5 M OfETIZ DN T

OMpgtEsy ', ISR 2, BAASk !, L, s,
ROBISE !, AREME!, AR, (e —
VAR RS « REEBEREEZAIITER - BRR(LZEDI e
CHTRERRAEAER T « ERRBANTFES - BRR BN 7R

FROEMBENFH T L RX—=Z R AN ET DIEME 55 FAEM TR L, F
A~ — N7 VHEE O FEELGMEE & OBEICOWTHT 2R A T2, 47 1 —24
Farvty e, MREOFPAETAEHERE L Lz, FHEHL WL A~—F 7+
VHEEOIWEMET TSR L, ARICEE L, BEtE Lz, £72REhio b5 Kot
b bBI BRI Lo, FaBH 2 o H - B —{bi% . CDC MiKEERARICERL L, 37°CT
AR L ORISR EZITV, MIEEZEE L, ROT, Bon-&an =—Z itk -
fEAC L. genomic DNA ZHliHH L, 16S rRNA > — 27 = ZFEHTIC L 0 MIEFEDRIE 21T -
7o WFGEEMO T L R—F R Z AZONT G [ARRICEEHREL - BT 21T -7, A~— K7
F VEENSIE, HREEET (2.3 £ 2.7) X10* CFU/mL OFME N S, iFRE% Tl
(7.2 £ 10.0) X10' D722y o T, MBI, Aerotolerant 7o UM R D
Cutibacterium acnes, Streptococcus, Staphylococcus DMEZETH -7-, FEIEDOMEEIL
HexiEE T (8.3 & 4.7) X10° 12k LT, 4FREFFER T (6.5 = 9.5) X10° Lo Tz,
FEHEECIL ¢ acnes, Staphylococcus WEEATH 7=, T L X=X OBHARZ 06 138k
REFH T H5.0X10'~5.5X10° OAME A H S 4v, & ORIERERIE € acnes,
Staphylococcus DMEBATIH o7-, A~— b7 VBTG R E 20 L TWhZWnIc s
o, FBEOHSO—RE LMEENR D hoTs, T R—F R AZOWNT H[EERIC
Dl BAEMICFETHATHNTH, Av— M7+ VEHHRZ L _N—ZRZ Lo Te
WHAROREIZ, SIFEMENERET DI L TV RN I E BRI,

[2%] 1) Takahashi N, Wakui A, Kawachi M, Sekiguchi M, Sato T, et al: Profiling of the
microbes on the surface of smartphone touchscreens. J Oral Biosci 67(1): Article 100607 (4

pages), 2025 March

2) A=— b7 & LHEEHSARAT~ A7 OMIEICOWT, BARRFEHH (LT NIKKEI 77 2 1)
2025. 5. 17
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EEE 7 1 2
GAS R BT B A v 7 TV —LDOB5HEE L&
PR IEME L EEAE D AZEH

OKERAL, HZE, N,
BN EE AR R IG5 B

A BRI L Y ERE (Group A Streptococcus, GAS) X, BINERIBLIMIE 2 & T B 70 &K
JUEDRINE TH U | Z OIFIFEMEITIT HRGIZINE & O BAEADNERS 532,720 Th,
GAS N EEAT 5 streptolysin 0 (SLO)=° streptolysin S (SLS)iX. NLRP3 A 7 T~ YV — A
ML L, RIEMEYA P OA L THD IL-18 R IL-18 OFEAZFHET L Z EARE SN
TW5b, LOL7eRD, GAS RIIZEIT D NLRPS A > 7 7~ Y — L OBREME O Z O ME
LRSI IARBA 722 IRV, & 2 CARMIIE TIE, GAS IEYYIEIZI 1T D NLRP3 1 7 T~ VY — A
DOENR L OFHHIEMLR K Z in vivo BE W in vitro OWED SH L7z,

GAS BRIMAEE T LTI\ T, IL-1 8 R~ T ZFEAER (W) ~ 7 21T U TIERERN AR
BRHEIML, ~ U ZADELFRERMET Lz, —F, IL-I8 KA~ 7 A TIEZED X 5 e kiIFER
DO DoTz, o, ASC R~ VA THAEFRORTRRD LN &b, IHMHLL
TWD B RE — BB EFET DT DI RERB~ T ATE R LT 2 A,
NLRP3 KIE~ 7 A TOAREGHEPENME T Lz, 2N S OFEFR 5| GAS BULEEIZ 35T TL-
1B 1ZEEDHANHER L, 2O FEZLHM5GTIL NLRP3 A > 7 7wV —LThHDH Z LR
ST,

BB~ 07 7=V HOT, GAS RS L D1 v 7 T~ Y — MR 2 1~ -
EZAANCO MMM BEHTF R O VBEDNEETHL Z EE2EX LD, £/o, Lyn B
L OSyk LEAI T~ 707 7 —UHAME L= & 2 A IL-1 8 FEANIH SN2 L ov5 | GAS
IZ& % Lyn BEO Syk OFEMALS ASC 2V Vb LA 7 T~ Y —LREZTLEL TS
ZEWRE I T,

PLEDOFERDNG  GAS FEYLICBWTNLRP3 A 7 I~V — L &m I L CEASN S IL-1 81X
15 ERHENCMETH D . ASC Y144 DV UL F OIEMEALEEF D —dm 21 5 Z L AR E
77o 5. GAS YIS A ASC VU VAL OFEM 2 7 2RI L CWS Bl CTHh 5,
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AENZIE L= FEREBRREBRROEE L
F DWW TO Chlamydia trachomatis DFAKENELIEE

OfIcE B, Bam2E, ARk RELSR, RAREEZ, WOz

ALHRERZER B PRAERHAITIERT RRARAT 750 B

fRPERIA N B ZEMERE S Chlamydia trachomatis (Ct) 1, R A DO 1 FIFRRES G L Tn
L EHEE SN DMEEERE CTH D, LHETIELET 5 L FEHERPES 508 8 HIfk
FENIEIR T 0 BT 2 YT EATHEICIER L. Z USRI E 1 3iE LIz L 0 &
LAMEDJRIA & 70D, F 72 U04F CtIEY S 5 SHER OfERIK 112720 5 5 AlRelE bR &
NTWND, > T Ct DFJE & = ToIR BRI B AR D8 & 72 2 MIfd N COEIREZ J 0 AR
PIZIT WV ERBE A A SE U IEREIC P D LB B D, Z AU BE U I SEAE RE R ] O ik 57
SYEE, RIESEICHEN—FIIC E T T2 65D LB LD D 5~10%FEE ITHERF S
TN D, KBS © T 2%FRREE & R0 E 1T TRV, b L2 BE 2
FLEEIL, M AEHIA MIC-101 K23 F v 73— (Billups-Rothenberg) % H\ » Tl /) £ %
2%\ ZFHEE U 7= BRBE CRRYSHIIN N 0 Cy(L2/434/Bu #R) DA N A BIEL L= L Z A, 21%i@
W E T &l LT 10~100 F5REEE DI 5 2 & & W72 L7z (Thapa et al,
Microbs Infect, 2020), L 2> U1g EAMA OMERFCIRERF OFESE 0 EIL, EEROERNZH L
TAREE R BB 21T o Ty, £ 2 THlKaES BRI FE U — 7 27— 3 > InvivOy(Baker)
2B AL, FitnRIE R R ERR 25 U, (R R RSO Ct DY L £
DORBANEIGEC 5 2 D EBIZ O W TS Lz, BRRICIE, COr A v FaX—X— (GEF
MAFRLRER), VW ABEMRATF v o — EoRREEREREE), nviv0, (& TR FEERE) 0=
DOSRMETHEE L7z, CtiX L2/434/Bu k% H 7o, EYSMIRIZ, HEp-2 fiid % H 7203,
RIS CRMUHERE L72 b 0 & o AFRE InvivOs N CHERF L 72 Al 2 (K2 SR IE LR e
ERRUAEH L7z, £7 Invivos NOEESE 3 LR EDNMREEFE T v > /3N— & [A] LSEFICERE T
LR LTc, TYVXNE— RTHEDSELEZ 2%ITHRE L, R—F TR SIEFTE
HF 2 & 0.5%EARIERE T ¥ o N —ICHA_TRIEZ R Lo, AT 80% 23K TH Y 100%
DOIHEREEN NI E DR o 7o, PARBIRERFIFERTZ2S, Invivo, W THERF S L7 fifdid, 1@
D COLA v 2 _X—F — THERF L 72 RIS A v — RN o e, £2%
DOAFINTO CtHIEDOFREE X, T E TORMET ¥ o =2 HWBRICH_RE 572, Bl
16, MR N B D E Sl 2R O BB O ERIFE 2 6O 5 & IR YL E Al DR IR
(HIF-1o Z M) D ERIZOWT BRI 22 T\ 5,
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EHEE 51 4
JE&E N b OFEAMERBGE ST131 BREIZFHIT =
77 —UT %% Y TEEOKRE

O IlRAR ", e 2%, BRI, Jirachaya Toyting®, $nARFEER ™%, AEFIHN Y,
YNGR 22

Vi E R EE BRSO E e BRER AR A E RSB ER R ST e BRI A
A CALEE R One Health V¥ —F v 27— "BEFERY: BEFH BRE
FAEFH =

(5] EAIMPERE (AMR) XHERA e AREE EOBRETH S, AARIZENTH, AR %f
KT 7 var 7T URNREINTODN, FRICHKAIMMERE O THRE] (252 BRI 7e %t
FIX DR EINTELT, Hi-k 7 e —FOMINRD LN TWD, KIFLE T,
AN OF T HEHIRA B E Shp 7 vdux ) o UERIGEO T2 v 7
7a—rThHDHSTIBLIZERL, XV T VLT 57—V EHWTEEERNNLO STI31 BrE%E
HNE LT (77 —UF %X V7T O ERMRTZ,

[ 5iE] RIBE IR U CREBRICERRT 237 7 U 47 77—V OH28-2 & H\ >, ST131 (2%
T OEEIEEZWE (Do) ICEVFHME L7z, SHIZ, Nravf vy, TR A
=% — &5 Uiz BALB/c ~ 7 A2 ST131 R O&E L., BEN~DEE MR L
72o STI31 DEHENHERSNIZ 3PED~ 7 AT OH28-2 ZREEFKE L. 30 45, 2 B
%, 1 &, 3 BRRICHBHMEZ BRI L 7o, HTEFEF O ST131 DA EE A RIE LBREE 20 R 4 7F
45 & & Hiz, [\ L7 ST131 #RD ®H28-2 Bz MHIC >\ C b il L 7=,

(#53] in vitro Tix, ®H28-2 7% STI31 IZFEFITHRVVIEETEMEZ R L, 16 Fefi] 0361548
BB THMEEOHBUTRD bnienotz, ~ T AET /A TiE, OH28-2 £h- 1 H#L
(CAEREBED SR T L CTE LB L, LER T STI31 S & e, o 2 ik
THH 100 (EDORD DHER SN, —F7. OH28-2 F 54T HHH O [l S A7z ST131 #k
Tt LT 7 — VRS MERIR AT o 7o . OH28-2 [TXT DM sl S v 7z,

[5%2] OH282 B HIC K VIENICESE T2 STI3I BRE LW LIz &b, 77—
T X U T AMR XRICHIT HHME L R 0L Z E RS E, — 5T, STI31 @
BAELT 7 —VIMEEOHBNRBD N2 e s, SBITBRESESCERERR 25D
277 —=U7 %% U7 OERELST 7 — DM LS ORI GERE & 72 D, Rk A
D, 77— T XX U T HEMOERIZ T oG A kR L7z,
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— i EEM R (EREES15~18)

FEE 515

VRT Y TEZBLIED
A VT T =V — DLIRE DIEEALEBEFE DRRAT

OBT E+. J7 Jepf
[EISL R BN N E R R 72 B A A AE 7 PR DR A M) 720 B

RIRTRAEMDMRAT D & BT B ORI TIdR % R BIRDAE Y T REilik+ 5 2
ETRIEISBE BRI T D, £ < ORIEICE TGP H#) < —F T, TEOHIETIEZ, 1
V7T =N EFETIIN D RIEICEDEMREALT 5 Z & TRYYEN BT 2 Z LRGN E
RoTE, A7 TV —NIMEANTEYZBHET 2 2 L6 WML R AEY
JEGL LT & SIEHAET 20, ZOFEMBR A I =X LI AHTH -7z, & T TR TR,
7T LGN EAE T D Listeria monocytogenes (J AT VT )INA 7 T~ —A
EIEMEAL T D 0 TP I OW TR 21T o 7=,

VATV TE~ru 77—V REOALMIBICIMYV I AEFNTHLHEEFERTH D
listeriolysin 0 (LLO) ZPEAT 5 Z & TRIEKZGHE L FHITMIE~L =27 —77 5,
XN, VAT U T OMBNEANEIC LLO ZM4ETH Y . LLO KIBHK TILE O A
HERTHZENH L0 & A T T~V — LN EOBEEMEICOWTRET 21T > 70, £ DORER,
LLO Kk Z~ 7 0 7 7 — VIR ST THA V7 T~V — MMEIFH7: IL-18 1L FEE S L7
WZEND, LLOIIA 7 7w Y —LREIC O UHEATHLZ DB LE LT, £ZTA
77— AREIZEBIT D L0 OE(EEIR ARV IAATL E Z A, AL U 3HEBICE END
223 ZHOA VA=V PREBETHLZ ENHB LT, 200 Z#H~TE 2 A, LLO
T223A ZERIR CIIIEZ /BRI F 1o o % F—F TH 5 Lyn B L O Syk OIEMELN BT+ 5 =
ETA LTIV —LINENRNFETE R 2oT0D I ERbholz, ZNHDOXF—E %
LT T IREITA V7 T~ Y — LD ThHh D ASC 2V kT 52 & T
T2 —LEEERE L TWDZENE, LLOD R A A 2 3 2 Lo RIEFHETEMEN U A
TUT OREBICEE THDL I ERPAL N otz
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Molecular epidemiological characteristics and trend
of Staphylococcus argenteus clinical isolates in
Hokkaido, northern Japan

OMeiji Soe Aung” &Y Jloasft?
KKG mZE D (JrgE Boz? wEE Y
DOFLRE KR - E - fiiES P LKA L 2 —

BACKGROUND : Staphylococcus argenteus is a novel staphylococcal species among S.
aureus complex (SAC). Although it has been increasingly reported worldwide as a
cause of various infectious diseases, its epidemiological features have not yet
been well known in Japan. This study was conducted to determine the prevalence and
genetic characteristics of S. argenteus in clinical isolates in Hokkaido, northern
Japan recently for more than three year—period.

METHODS : Clinical isolates of S. argenteus were screened by MALDI-TOF, and
genetically confirmed by PCR targeting NRPS gene, for a period from August 2020 to
December 2023. Genotypes (ST, coa) and the presence of virulence factors/drug
resistance genes were analyzed by PCR and Sanger sequencing. MICs to antimicrobials
were examined by broth microdilution method. Clinical attributes of isolates were
statistically analyzed among different STs.

RESULTS : During the study period, a total of 210 isolates were identified as S.
argenteus. The ratio of S. argenteus to S. aureus clinical isolates was 0.0045,
showing a slightly decreasing trend compared to that in our previous study in
Hokkaido (0.0066, 2019.8-2020.7). Three genotypes, ST1223-coa—XV, ST2198-coa—XIV,
and ST2250-coa —XId were identified, with ST2250 being dominant (49%) and
exhibiting an increasing trend. mecA was detected in only one isolate of ST2250.
None of the isolates harbored ACME-arcAd or Panton-Valentine leukocidin (PVL) genes.
S. argenteus isolates were almost susceptible to antimicrobials examined, while
ST2198 isolates showed higher resistance rates to ampicillin, macrolides, and
aminoglycosides than other clones, harboring blaZ, msrd, and aac (6 )-Ie—aph(Z” )-
Jla. Only eight isolates (4 ST2250, 3 ST1223, and 1 ST2198) did not show haemolysis
on blood agar plates. These isolates had intact haemolysin genes and promoter
regions.

CONCLUSION : This study revealed the epidemiological trend of S argenteus clones
in northern Japan, and showed low incidence rate and less prevalence of
antimicrobial resistance.
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HEEST1 7
TR EZ—IPSIZEAHAFE—I D BN LUEEBE
DRBRIREBIZ RIF T
OfrmZE= ", [UNEE ! BEEEE 2, AAa°, BEM—°, R’
PR R [ R G e S sl PR B W 2 4 B
2 AAVE B, K SRR G I S 2E ==

PALBRIE LR P R RO R A W 0 B

TR IR —JE@EIL, FRHCEHIMMET > b7 Z— (MDRA: Multidrug—Resistant
Acinetobacter) DN LV . HRAGIRANREE EOEZNEE & 7> T\ 5, AR E
BRI L O A U BER TR ELE v # —I%, MDRA 222 e THRER R & iR
&) TERARERE] \SALESIT TV D, MDRA 1Tk, BEIME, JREEYLR KO EE BTN
YL Z ol R 2 U, IRIRINE & 70 < Javy, AR, MDRA YR HLZ: DM EAHIC & & F
59, HEARGE L OMEERIZEL Y RORIERSEHET 2 Z LA RBIN TN D,
BNTH, A7 T~ Y — LAOIEMEARITRIE NSO EICHE < B 59553, MDRA Jikis
2B T B0 TR B OFEIIRTZH 5 Tlevy, £ 2 TARIFETIE, 7% I
7 2 —RY I T D RAET G L IWRE & OB & AT LT,

INETOMIES, MDRAMHRKIETH DA V7 T~ — LB LT %
Fa AL TWS, ZZTMRAREICBIT AL V7 I~ Y —LIEEDERETRD
20, A7 T~ Y=L RE~T AT MDRA 2L S E 72, FORE., BFEENZ L2,
FRIN LPS B —& LTEBND I A N—F-11 oA T T < YV — AMELERIEAS S
FHAFX—=I D ERB LI T RTBWT, B L ERNEEDME T UEIRIE
BT HZ AN L, £ I2C, LPS KBS LPS [EAfiESE ) DA Bk 2 e S8 7= &
A, WARBRICEHASN, v/ Ty =V TA U7 T Y — LSE ORI NED i, Y
~ U ATIIRH R LSRN EEDME T Lz, £/, FWAX—I U DIRFIICHRM S5 5
F& LT IFN-y Z[EE L7z, & 2 T IFN-y 23 % FfnfufA 2 MDRA Jikle~ 7 2125 L
7o & TAEIERNUEE LT,

PLEDOFERING, T XTI X —XLPS 29 L TH AR—F-11 ZiEMHAL LT A X —
SUDICKAEEEETUHETHZ LT, IFN-y EAZFHER UREZELLIETWDL Z &N
G MNE 7o T,
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VA NVARGUZ X VFE SN D KE MRS AHRERE
"R R 2 R SR D

ORKEI V200 MEERE ' WEASR . PREZF L ReHRE | OHERE o
B ERFR BRI AR
S EPNE SN 25 SE 2 M il a2l e
SJST &3S

ZHIVETIZ, UA VARG K D0 O IR LR N 7 OHEENEE L TnWb E& %
ONTELD, FOEMRAD=ALIERE L TRHTH S,

BaF~v U RETVERVIFRIZELY, A7 0% A U AL A (PR8 FR) YT
K ARERD N HEIE L% S, IMREKE (Streptococcus pneumoniae, #¢fi 3 &) (Zx)4 5
MR Z E AW LMMI L, Y7LV RNA —47 7 (scRNA-seq) IZ
LV, ZOREOKGE FRICBT 2RO E BT L= & 2 A, EFRRETIHITEE A
ERD LR M IS B IS L T,

M AR, I ORIRBEE U s SHHERI AR S 2 R5ik e LG TH v | EIERT
% b7 AV A b= AL TRY IAS, KiRSEINEOFEZH S, —J7 T, bt
2772 EOIFFE Mz CTERRNICRATLZEbmbTng,

AWFIETIE, A > 7 PRYEIRFIZ Th17 MRS FEAT 5 RANKL &7 /Wi k- T,
TN T D 7 7 7THIBES M Mg~ b5 2 L 2oLz, 7 7 7/ilICE T
% RANKL 5 BARO SRR IEIT . M IR OF5E 2 ] U, R E MR IS E S SBT3
FIRT &7, S OICHREEMIEARITIC L 0 . MRERE D M flilaz 7 U GEBENITER A
LTSI EDNHEREIN, AV 7NV PRICFEICHET 2 M Mg’ LY 7 H#E
e S 5 B & 72 5 Al REMED R STz,

PLEDFERING A 7 N G IR U D RS DL . F Dt OIS
JERYYE N T DS MO TLHE I R /e E 2 -3 2 LR ST,
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HEEZ 19

R MR O AR L€ ORE L OMEEZ L EIC
BIETE DDA SRIEFIRFHEE ORBE & AR

ORAREEZ ', NER ', FREEE 2, [hafz !
HEHRE R RS PRAER AT TERE SRR ARAT 20 B, 2 AbimE ST R AR SR T

Hae Bl FT 0L RT 2 7EO B EEMEICITZ < OMBERTE L TEY, 221
B ENDIREHE XA DOFR & 7> TnD LB X DD, RIFRE TIXLELLRA
BRI OAIH 2 BRI LIRS T & IS B2 i oM B £ A TE O ALK < & 5 7RI D
WTHRETZH#ED TE T2, ZLTEDOMEND ., ANUMRZIE L 77 N1 2 BT, KRIBES
AT FUKE & W o7o b MEEGHEE OALFENEINR O & ik U TR EICHEE T 5
Z & &3¢ i, L 7= (Konno et al., PLoS ONE 2023), % DT T DWW TIFBUERFT 2D TW D 28,
REMRIRIC NhaA (7 Y U A&7\ b OsZlgikgR) oenBiebind 2 &1z DK
IZBE5- LTV D AMREtE 2 /R~ 57— # 243 C\ 5 (Konno et al., PLoS ONE 2023), & D —J5,
INETOEBRZTIET AL Rty b LR 20 OREBEUEIESEMETH Y | F72[H
RFIZZMRIR A ALBE L T2 E N TE R, & 2 CTHEMERERIA T » 70378 < O ik % [F]
REIZRHIT T & 2 HIEEWMEET 5 & & I AMUIMERN R O A 202 3l L 7=,

[FiE] RBEEK: AMRICEE L TWAHHE (RIBES) . EICREICAR L B fn &% i

R GIRES) . REHROKIFEFEIEME (Raoultella %, AAFFREN =T ¥ 7L
SOBEL7=H D) BELOFENE (Bacillus %) D 58 MM L7-, EBCR: XA 7L —4F—
E IR LR ERREENS DU T2 96well 7' L — MEFFRBEHE L FH A Vo, BARBYIZ I TR B 1 PBS
(IR L 96-well I~ L— M Z 10’CFU/well CHEFE L BZERE 5 F 72 13IEE 37°C IR E 55%
T 24 FFREIEHERIC SCD RIRET I Z IR, & O F BRI LRGH &2 37°C TH#% LIBE
(ODeoo) & FERFHICIE L7, KPR (RofSHICH R % SCD a2 d) &L
T-EZFRA A& S U TR L=, HetLE: Bonferroni/Dunn £ iE,

[F55 - B2 BBEMICHR L7 KIGEER CHRINEREZ R L& 2 A, RGN D —
EWRFE . BE S BB @ W ERRME & 7R L (Pearson’s correlation test, R = —0.982)
10°CFU/well FRENBRHTE 72, ZOFEZ AW THEERZ IE LR TIE [—o
R (KIGE) TR X 0 ERR B RIE CRogg oM AEEN m < 720 | REME
(Pantoea)¥s L O IRl Tl % 24 RE OFE AR &5 % IR & IR RIAKE  (H2E% O AR
BREW) Thole, ZNHOREEIE, B MEEMEOHFICILE—FTE T b gyt oz
FEOZERN SV | F - HERmm o AR O IR EREE B OB IRE I I3 R Z LAl hE
PEE R LT 5, BUE, RBEHIMEDS 5RO BRIV T NhaA DEFEN 2N DINT DFLE
Bl L2 MW EREED TN D,
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