
Letter to the Editor

Isolation of a mcr-1-harbouring Escherichia coli
isolate from a human clinical setting in Sapporo,
Japan

Sir,

Colistin is a polycationic antimicrobial peptide effective against
a variety of Gram-negative bacteria and is a last-line drug for
multidrug-resistant Gram-negative isolates. According to recent
studies, global spread of the plasmid-mediated colistin resistance
genes mcr-1–5  in Escherichia coli and other Enterobacteriaceae has
been reported, especially in the veterinary field as colistin is widely
used as a growth promoter and occasionally as a therapeutic agent
in livestock. The presence of mcr-1-harbouring E. coli in livestock,
especially in diseased pigs, has been reported in Japan [1,2]. By
contrast, emergence of the mcr-1 gene in the clinical setting in
Japan is less well known.

A total of 155 E. coli isolates were collected from various human
specimens (urine, n = 41; urinary catheter, n = 26; vaginal fluid,
n = 23; sputum, n = 18; pharyngeal mucus, n = 12; blood, n = 8; and
other, n = 27) at Sapporo Medical University Hospital (Sapporo,
Japan) in 2017 as part of active colistin resistance surveillance for
the Food Safety Commission of Japan. Colistin minimum inhibitory
concentrations (MICs) were determined by the broth microdilution
method according to Clinical and Laboratory Standard Institute
(CLSI) guidelines. MICs for other antimicrobial agents were
determined using Dry Plate EIKEN (Eiken Chemical, Tokyo, Japan).

Strain E. coli SMEc189 exhibited the highest colistin MIC (2 mg/
L) among the E. coli isolates examined; colistin MICs for the other
isolates were !0.25 mg/L for 144 isolates and 0.5 mg/L for 10
isolates. SMEc189 was isolated from cervical secretions of a 39-
year-old female patient with cervical cancer. The strain was
susceptible to other antimicrobials (Table 1). As determined by
PCR, SMEc189 harboured the mcr-1 gene, whose nucleotide
sequence was 100% identical to the reference sequence (DDBJ
accession no. KP347127). Pulsed-field gel electrophoresis (PFGE) of
whole DNA digested with S1 nuclease and Southern blot hybrid-
isation revealed that the mcr-1 gene was located on an IncI2
plasmid of ca. 60 kb (data not shown).

The patient had no history of antimicrobial treatment in the
previous year. Unfortunately, we were unable to obtain the
patient’s history of travel and contact with livestock. The patient
did not exhibit symptoms of any infection other than the isolation
of strain SMEc189. The strain belonged to phylogenetic group A;
most commensal strains belong to this group. PCR-based O-
serotyping for detection of the 16 major pathogenic O-antigens
was negative. Multilocus sequence typing (MLST) (http://mlst.
warwick.ac.uk/mlst/dbs/Ecoli) of the strain determined it to be
ST23. Virulence factor profiling by PCR revealed that SMEc189

harboured only four (iroN, cvaC, fyuA and ETTT type III secretion
system) of 18 tested virulence genes. Collectively, these observa-
tions suggested that the mcr-1 gene was harboured by a
commensal E. coli strain.

Recently, two mcr-1-harbouring E. coli strains were isolated,
from an 18-year-old male patient with acute leukaemia and a
female infant patient in Japan [3,4]. In both cases the strains were
isolated from faeces, suggesting that they were not the causal
pathogens, similar to the current case. However, their clinical and
epidemiological backgrounds were entirely different from those of
the current case, as follows: (i) antimicrobial treatment: histories
of polymyxin B [3] or carbapenem [4] treatment; (ii) bacterial
lineage: in [3], the mcr-1-positive strain was suspected to have
originated from livestock (ST5702) as an imported case, whilst in
[4] the strain was of the O15-H33-ST7278 lineage; (iii) antimicro-
bial susceptibility: the previously reported strains exhibited
resistance to some antimicrobials (penicillins, chloramphenicol

Table 1
Antimicrobial susceptibility of Escherichia coli isolate SMEc189 harbouring the mcr-
1 gene.

Antimicrobial agent MIC (mg/L)

Ampicillin 4
Piperacillin !8
Amoxicillin/clavulanic acid 4
Piperacillin/tazobactam !8
Cefaclor !8
Cefazolin !4
Cefuroxime !8
Cefdinir !0.25
Cefpodoxime !1
Cefcapene pivoxil 0.5
Cefmetazole !4
Cefotaxime !1
Ceftriaxone !1
Ceftazidime !1
Cefpirome !8
Cefozopran !4
Cefoperazone/sulbactam !4
Flomoxef !2
Aztreonam !1
Imipenem !1
Meropenem !0.5
Doripenem !1
Gentamicin !1
Tobramycin !4
Amikacin !4
Levofloxacin !0.5
Ciprofloxacin !0.25
Sitafloxacin !1
Minocycline !1
Fosfomycin !4
Trimethoprim/sulfamethoxazole !2/38
Colistin 2

MIC, minimum inhibitory concentration.
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and tetracycline) [3] or was an extended-spectrum b-lactamase-
producer [4]; and (iv) mcr-1 location: located on an ca. 70-kb IncI2
plasmid [3] or on an ca. 62-kb IncX4 plasmid and encoding a single
amino acid replacement variant (H452Y) of MCR-1, named MCR-
1.5 [4]. This suggested asymptomatic spread of mcr-1 in the
Japanese clinical setting among several E. coli lineages and
different plasmid types. Furthermore, the current case is a warning
that colistin or polymyxin B exposure may not be prerequisite for
the maintenance of mcr-1-harbouring E. coli in humans. On the
other hand, mcr-1-harbouring E. coli strains have been isolated
from retail meat (domestic chickens) and livestock (cattle, swine
and broilers) in Japan [2,5]. In most cases, mcr-1 is located on IncI2
plasmids of the same size as in the current study. Consequently,
although a detailed nucleotide sequence analysis of the mcr-1-
harbouring plasmids is required, foodborne transmission of these
plasmids might indeed occur in Japan.

We have previously analysed colistin susceptibility of 514
human E. coli isolates from Sapporo obtained during the years
2008–2015. None of the isolates harboured the mcr-1 gene [1]. The
spread of mcr-1 in the clinical setting in Japan may have occurred
very recently. Continuous surveillance of colistin resistance and
presence of the mcr gene is required to understand the spread of
mcr genes in the clinical setting.
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