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Whole-genome analysis of antimicrobial-resistant Enterobacterales in river water
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The increase of antimicrobial-resistant bacteria is a global health concern.
In the present study, we sequenced the genomes of carbapenem-resistant Enterobacterales (CRE)
recovered from river and lake water. The results indicated that environmental CRE carry rare/novel
carbapenemases, such as FRI, GES-5, IMI, SFC, and SFH-1.



(WHO)

3

1)

)]

3 DNA

(

(1)2020 2 H~2020 11

2 CRE 29
CLS

(3) CRE DNA

Nanopore Technologies

4)

hybridization (dDDH)
1

typer

INTEGRALL BLAST

(Antimicrobial resistance: global report on surveillance 2014)

Klebsiella pneumoniae (

D~@)
)

(CRE)

DNBSEQ Oxford

(
)
Average Nucleotide Identity (ANI) digital DNA-DNA
kSNP3
PlasmidFinder 2.1 ~ MOB-

relaxase mate-pair formation type
ISfinder RAST DFAST ResFinder 4.1 Abricate (v1.0.1)
Genomicisland

IslandViewer 4
5 blarri.1  blasc2  blami-
2 blami-2s
PCR (polymerase chain reaction ) PCR
DH5a
(
= )
Q) 85 21 CRE
CRE FRI GES5 IMI SFC SFH-1
( SFC  SFH-1 1998
Serratiafonticola
Raoultella planticola Enterobacter asburiae Enterobacter
guasiroggenkampii  Serratia ureilytica Serratia fonticola

Enterobacter

FRI
CRE



F1: AFRCHEE L 7-CREODHE

BERR [t ANIRRF~—+E AR~ —CRIETBFETH LT 2
JBIWAO0O1 Raoultella planticola GES-5 pJBIWAO0O1_5 (IncP6, 32,930 bp)
JBIWA002 Enterobacter asburiae (ST1585) FRI-8 pJBIWA002_1 (IncFII(Yp), 243,962 bp)
JBIWAO003 Enterobacter quasiroggenkampii (ST929) FRI-8 pIBIWAO003_1 (IncFII(Yp), 221,552 bp)
JBIWAOO4  Serratia ureilytica IMI-22, IMI-23 ‘féﬁf%iofs—l (IncFI(pRSB107),  pSM22.
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JBIWA006 Enterobacter asburiae (ST1586) FRI-11 RETET
JBIWAOO7  Enterobacter asburiae (ST1586) FRI-11 pJBIWA007_1 (IncFII(pECLA), IncR, 69,715 bp)
JBIWAO008 Enterobacter sp. (ST1587) FRI-11 pIBIWAO008_3 (IncFII(pECLA), IncR, 73,531 bp)
JBIWA009 Enterobacter asburiae (ST1586) FRI-11 TETET
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