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Establishment of molecular epidemiological method_usin? resistance gene
accumulation sequence of drug-resistant bacteria in multiple countries
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We analyzed drug-resistant bacteria isolated from related hospitals in Kobe

University and Indonesia by the Multiple-Locus Variable Number Tandem-Repeat Analysis as a molecular

epidemic method, and detected highly similarities between Indonesian and Japanese strains. We also
analyzed the localization and accumulation site of the drug resistance genes in drug -resistant
bacteria, and found that there was a phylogenetic difference in lineage between the genes in
chromosome and in plasmid. In addition, we confirmed two lineage of plasmids carrying the NDM-1 type

carbapenemase gene among carbapenem-resistant bacteria. Furthermore, we found an important single
nucleotide polymorphism that affected drug resistance of Pseudomonas aeruginosa strains isolated
from one patient by whole genome sequencing analysis.

B MLVA  MLST



@)

2015 5 Antimicrobial Resistance: AMR
(2)
B -
B -
1 1

@
@

B -

PCR B - > blaCTX-M, blalMP, blavIM, blaKPC,

blaNDM ; zerm aac(6)-ib qnr

Multilocus locus Sequence Typing (MLST)  rep-PCR Multiple-Locus
Variable Number Tandem-Repeat Analysis MLVA

@

22 Acinetobacter
baumannii n=4  Pseudomonas aeruginosa n=4 Klebsiella pneumoniae n=5 Providencia
rettgeri n = 4 NDM-1 n=18,81.8% IMP-7

n=4,18.2% 12 54.5 3
13.6 Int J Urol. 2018
21 13 61.9
-B - IMP-1 11 52.4 IMP-7
1 4.5 VIM-1 1 4.5 rep-PCR
IMP-1  IMP-7  VIM-1
Int J Urol. 2019
@) Vibrio cholerae
2009 2017
V. cholerae 44 01 0139
MLST Sequence Type (ST)69

38.6% Indian J



Microbiol . (2020)

(©)
2015-2016
B - ESBL Klebsiella
94 J Infect
Chemother . (2021) 50
Curr Microbiol. (2021)
(©))
ESBL ST131
ST 7
MLST fumC
fimH CH 2016 2017
ESBL 83 CH 15
CH40-30 83 54 (65%) ST131 PCR
fumC 40 ST131
ESBL ST131 CH40-30 Int J Mol
Sci.(2019)
(5)MLVA
2
ESBL 115 CTX-M-15 99 ESBL 72
CTX-M-14 33 23 IMP-6 23
CTX-M-2 20
MLVA ESBL
®)
2 6
2 SNP
mexRr qyrB J Infect
Chemother. 2019
Q)
ESBL CTX-M-15
CTX-M-15 54 27 20
7 CTX-M-15
27 MLST  ST405 25.9 ST131 22.2 CTX-M-15
20 ST410 55.0
CTX-M-15 ESBL
- Int JUrol. 2021
®
DNA  S1 nuclease
DNA DNA
8 S1-PFGE 1—3
Klebsiella NDM-1
( ) IncFIB(pOil) IncF11(K)
IncFIB(S) IncFIB(pB171), IncF11(Yp) 2
®

,2020 )



8 8 4 1

Teramae M, Osawa K, Shigemura K, Kitagawa K, Shirakawa T, Fujisawa M, Miyara T. 20

Prevalence of Quinolone Resistance of Extended-Spectrum  -Lactamase-Producing Escherichia coli 2019

with ST131-fimH30 in a City Hospital in Hyogo, Japan.

Int J Mol Sci. 51-62
DOl

10.3390/i jms20205162.

Osawa K, Shigemura K, Kitagawa K, Kuntaman K, Mertaniasih NM, Setyarini W, Arizandy D, Rahadjo 60

D, Osawa R, Shirakawa T, Fujisawa M.

Difference of Phenotype and Genotype Between Human and Environmental: Isolated Vibrio cholerae 2020

in Surabaya, Indonesia.

Indian J Microbiol. 230-238
DOl

10.1007/s12088-020-00861-y

Osawa K, Shigemura K, Kitagawa K, Fukuda T, Takasaka A, Wakabayashi S, Sato K, Yamamichi F, 26

Shirakawa T, Fujisawa M.

Molecular characteristics of carbapenem-resistant Pseudomonas aeruginosa isolated from urine in 2019

Hyogo, Japan.

Int J Urol. 127-133
DOl

10.1111/iju.13818.

Kuntaman K, Shigemura K, Osawa K, Kitagawa K, Sato K, Yamada N, Nishimoto K, Yamamichi F, 25

Rahardjo D, Hadi U, Mertaniasih NM, Kinoshita S, Fujisawa M, Shirakawa T.

Occurrence and characterization of carbapenem-resistant Gram-negative bacilli: A collaborative 2018

study of antibiotic-resistant bacteria between Indonesia and Japan.

Int J Urol. 966-972
DOl

10.1111/iju.13787.




Nakanishi N, Nomoto R, Sato K, Koike C, Kusuki M, Nakamura T, Shigemura K, Shirakawa T, 25

Fujisawa M, Tokimatsu I, Osawa K.

Acquisition of antimicrobial-resistant variants in repeated infections caused by Pseudomonas 2019

aeruginosa revealed by whole genome sequencing.

J Infect Chemother. 154-156
DOl

10.1016/j . jiac.2018.07.016.

Saya Yamasaki, Katsumi Shigemura, Kayo Osawa, Koichi Kitagawa, Aya Ishii, K Kuntaman, Toshiro 27

Shirakawa, Takayuki Miyara, Masato Fujisawa.

Genetic analysis of ESBL-producing Klebsiella pneumoniae isolated from UTI patients in 2021

Indonesia.

J Infect Chemother. 55-61
DOl

10.1016/j . jiac.2020.08.007.

Aya Ishii, Katsumi Shigemura, Koichi Kitagawa, Mizuki Harada, Yuki Kan, Fuka Hayashi, Kayo 78

Osawa, K Kuntaman, Toshiro Shirakawa, Masato Fujisawa.

Cross-Resistance and the Mechanisms of Cephalosporin-Resistant Bacteria in Urinary Tract 2021

Infections Isolated in Indonesia.

Curr Microbiol. 1771-1777
DOl

10.1007/s00284-021-02415-x .

Young-Min Yang, Kayo Osawa, Koichi Kitagawa, Samiko Hosoya, Reo Onishi, Aya Ishii, Toshiro 28

Shirakawa, Itaru Hirai, Kuntaman Kuntaman, Hiroshi Tanimoto, Katsumi Shigemura, Masato

Fujisawa.

Differential effects of chromosome and plasmid blaCTX-M-15 genes on antibiotic susceptibilities 2021

in extended-spectrum beta-lactamase-producing Escherichia coli isolates from patients with

urinary tract infection

Int J Urol. 623-628
DOl

10.1111/iju.14498.




67

2019

Extended spectrum beta-lactamase ESBL

Klebsiella pneumoniae

67

2019

93

2020

66

2018




Dadik Raharjo Kuntaman Kuntaman

CTX-M-15 ESBL

Escherich ia coli

13

2018

Kuntaman Kuntaman Dadik Rahardjo

13

2018

28

2019

, , Kuntaman Kuntaman,

CTX-M-15 ESBL

E.coli

68

2020




(SHIGEMURA Katsumi)

(00457102)

(14501)




