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Strain name

Species

Isolation Source

BRTIRIR

48-1 (Kpu48)

Klebsiellapneumoniae

Clinical

chromosome (blasnv-27, aadA2b, sul1) : length=5154267 (incomplete)
plasmid (dfrA7, sul1) : length=222698 (complete)
plasmid (blatem-18) : length=30445 (complete)

Klebsiellapneumoniae

Clinical

chromosome (blasnv-27, aadA2b, sul1) : length=5396391 (incomplete)
plasmid (dfrA7, sul1, sul2) : length=222732 (complete)
plasmid (blatem-18) : length=30433 (complete)

59

Proteus mirabilis

Clinical

chromosome (aadA7, sull, dfrA1, aadA1, blatem-18, qnrA1, blaoxa-10) : length=4223152 (complete)
plasmid (floR) : length=6972 (complete)

96

Proteus mirabilis

Clinical

chromosome (aadA7, sull, blatem-18, blacwy-2, qnrA1, blaoxa-10) : length=4193451 (incomplete)
plasmid (blatem-18, floR) : length=112932 (complete)
plasmid : length=9035 (complete)

105

Proteus mirabilis

Clinical

chromosome : length=4059013 (incomplete)
plasmid : length=9008 (complete)
plasmid : length=3446 (complete)

218

Providencia stuartii

Clinical

chromosome : length=4467400 (complete)

301A

Proteus mirabilis

Clinical

chromosome (dfrA1, aadA1, blatem-1s, floR, sul2) : length=4202900 (complete)

126

Proteus mirabilis

Clinical

chromosome (aadA2, floR, sul2) : length=4128302 (complete)
plasmid : length=6314 (complete)

LM22-1

Klebsiellapneumoniae

Food (chicken)

chromosome (blashv-71) : length=5293597 (complete)
plasmid (blaviv-1, aac(6°)-1l, dfrA1, blatem-18, sull, blacrx-w-s, mer-9) : length=281251 (complete)
pl id (blanom-1, blactxm-15, blatem-1a, blaoxa-s) : length=124214 (complete)

65-VIM

Pseudomonas aeruginosa

Clinical

plasmid (blavim-28) : length=66324 (complete)

56

Pseudomonas aeruginosa

Clinical

chromosome (blaces-1) : length=6955839 (incomplete)
plasmid (blavim-2s) : length=360340 (complete)

71

Pseudomonas aeruginosa

Clinical

chromosome (blaces-1, blaoxa-ass) : length=4333331 (incomplete)
plasmid (blavim-28) : length=361985 (complete)

plasmid : length=191992 (complete)

plasmid : length=6889 (complete)

37

Enterobacter cloacae

Food (beef)

chromosome : length=4673152 (complete)

plasmid (blaviv-1, aac(6°)-1l, dfrA1, sul1, mcr-9) : length=270915 (complete)
plasmid : length=129016 (complete)

plasmid : length=108277 (complete)

plasmid : length=6851 (complete)

42

Pseudomonas aeruginosa

Food (minced meat)

chromosome (blaoxa-ass) : length=4020969 (incomplete);
(blavim-24, blaoxa-10, sull) : length=1146675 (incomplete)
plasmid : length=193321 (complete)

plasmid : length=6901 (complete)

Kpn AO15

Klebsiellapneumoniae

Vegetable (organicitalian parsley)

chromosome (blashv-28) : length=5273076 (complete)

plasmid (blashv-1, blatem-1a) : length=201745 (complete)

plasmid (blatem-1a, blacrx-w-15, blaoxa-s, blanom-1, aac(6°)-Ib) : length=122804 (complete)
plasmid (blacrx-m-14b) : length=67119 (complete)

plasmid : length=9294 (complete)

Kpn AO22

Klebsiellapneumoniae

Vegetable (organicbaby leaf mix)

chromosome (blashv-28) : length=5270888 (complete)

plasmid (blashv-1, blatem-1a) : length=201745 (complete)

plasmid (blatem-1a, blacrx-m-1s, blaoxa-s, blanom-1, aac(6°)-Ib) : length=122804 (complete)
plasmid (blacrx-m-14b) : length=67119 (complete)

plasmid : length=9294 (complete)

Aba A022

Acinetobacter baumannii

Vegetable (organicbaby leaf mix)

chromosome (blaaoc-2s, blaoxa-ss) : length=3954640 (complete)
plasmid : length=110967 (complete)
plasmid (blaoxa-72) : length=10880 (complete)

: i@ accepted
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. Confirmed drug resistance genes

Estimated drug resistance genes

. Integrons
pLM22-1-VIM-1 - .’l‘ranslocation factors
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. Transfer related genes

. Partially known genes
. Hypothetical proteins

(B) intIl  blayyg, aac(6)-1l  dfrl AaadA24  smr ISPa2l qacEAI  sull

( C) recnA peoE pcoS 18903 mer-9 181

FIG 1 Analysis of the IncHI2A plasmid pLM22-1-VIM-1 carried by the foodborne carbapenemase-producing K. pneumoniae strain LM-22-1. (A) Circular map
of pLM22-1-VIM-1. (B) The genetic environment of the blaVIM-1 gene, which lies within a class 1 integron. (C) Genetic context of the mcr-9 gene.

(A)
% . Confirmed drug resistance genes

Estimated drug resistance genes

. Integrons
.Transloca(lon factors
pLM22-1-NDM-1 ‘ Transposable genes group

; 124,214 bp . Transfer related genes

®) %ﬂ

T

OO KR I AR 0 000 ) EORHLA AL O ) NME) 1 B ) L0 QT4 i AT

. Partially known genes
. Hypothetical proteins

pLM22-1-
NDM-1

Plasmid p2 B [NESHE T/ 11 GG QD M0 I G| O 0 0 W N

FIG 2 Analysis of the IncFII(K) plasmid pLM22-1-NDM-1 carried by the foodborne carbapenem-producing K. pneumoniae strain LM-22-1. (A) Circular map of pLM22-1-NDM-
1. (B) Comparative sequence analysis of the blaNDM-1-encoding plasmid pLM22-1-NDM-1 to a related blaNDM-1 IncF plasmid p2 (GenBank accession number
CP009115.1) harbored by another K. pneumoniae strain.

Hazim O. Khalifa et al. Antimicrob. Agents Chemother. 2020; doi:10.1128/AAC.00882-20
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FIG 1 Schematic representation of SGI1-C-Kp from K. pneumoniae strain Kpu48. Sequence comparison between SGI1-C-Kp, SGI1-C (GenBank accession no.MH990680), and
Klebsiella genomic island 1 (KGI1) (GenBank accession no. MN708012). SGI1-C-Kp is inserted between the chromosomal genes (trmE and N-acetyltransferase encoding gene).
KGI1 is another SGl1-related element lacking integrons and detected during an in silico analysis in K. pneumoniae isolates from the United Kingdom. Genes and ORFs are

shown as arrows, with their transcriptional orientations indicated by arrowheads. Right direct repeat (DR-R) and left direct repeat (DR-L) are shown as 18 bp flanking SGI1. Figure
Ahmed M. Soliman et al. Antimicrob. Agents Chemother. 2020; doi:10.1128/AAC.01055-20
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Table 1. Characteristics of chromosome and plasmids harbored by E. hormaechei MS37.

Genetic Element Size (bp) MLST PMLST lncompl;l:?ts,?l‘il; Group Antibiotic Resistance Gene(s)
Chromosome 4,673,152 ST279 NA NA fosA, blaycr.1e
sull, mcr-9, blayp., tet(A),
pMS37a 270,915 NA ST1 IncHI2/IncHI2A aac(6’)-1b-cr, aac(6’)-11,
AaadA22, dfrAl
pMS37b 129,016 NA Unknown IncC NA
pMS37¢ 108,277 NA Unknown IncFIB NA
pMS37d 6851 NA Unknown ColRNAI NA

NA, not applicable.

tra2 B GC content
GC skew
. GC skew(-)
W ccskems

W oR478

W oME-1a

W PMRVIMO813
W pC4a5-VIM4

W pMs-37a

120 kbp
140 kbp

Figure 1. Circular map of blaVIM-1 and mcr-9-coharbouring IncHI2 plasmid compared to other
reported similar plasmids. The complete sequence of pMS37a (the outer circle) was used as a
reference plasmid. The circular maps were generated using the BRIG software and plasmids were
included in the following order (inner to outer circles): pR478 (GenBank ID: BX664015.1), pME-1a

(CP041734), pMRVIMO0813 (KP975077), pC45-VIM4 (LT991958), and pMS37a (this study, i g ‘i _
accession no. CP053191). The resistance loci were highlighted in full (the gene cassefte arrays of 5 ] § & § § 5 i
class 1 integron and the genetic structure surrounding the mcr-9 gene). The different colors -i [ Ik K | i-

indicate different plasmids and are listed in the color key.

Sadek, Mustafa et al. Pathogens. 2020; doi:10.3390/pathog: 7
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GC Skew
- GC Skew(-)
W ccsiews)
pKpnAO15-2
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I cox icentty
70% identity
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90%
pﬁl;nggii-Z pKpnAO15-2 0% m
. P 3 122,804 bp z pLM22-1-NDM-1
I 100% identty
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70% identty
Plasmid p2
I 100% identity
90% identity
70% identity
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FIG 1. Plasmid structure of pKpnAO15-2, and pKpnA022-2 identified in this study and comparison with other similar plasmids. Both the plasmids were IncFII(K):IncR-
type of 122,804 bp in length and shared >99.99% nucleotide identity (A). Genes and open reading frames (ORFs) are shown as arrows with their transcriptional
orientations indicated by arrowheads. This figure was generated using the BRIG tool (http://brig.sourceforge.net/) (B). The whole sequence of pKpnAO15-2 was used as
a reference. The plasmids were included in the following order: pKpnAO15-2 (identified in this study), pKpnA022-2 (identified in this study), pLM22-1-NDM-1, plasmid
p2 (CP009115.1), and plasmid pKp15-T2 (MN657248.1) (B).

A. baumannii
strain AbaAO22
vegetable, Japan,
2015

A. baumannii
strain XH386
China, 2017
CP021326.1

P el
A. baumannit A O A A b T GBI £ £l d () (Lnd il AN ok A\ 4 d
strain K51-65 [NV N\V77]
Latvia, 2008 3 Kop 100%
[tk
100%

JX481978
v

Tn2006
ISAbal-blayy, ,3- AATPase-ADead-yeeA-1SAbal

FIG 3. Genetic structures of AbaR4-A022 and other related AbaR4-like Gls. Genes and open reading frames (ORFs) are shown as arrows with their
transcriptional orientations indicated by arrowheads. The figure was drawn using the EasyFig tool (http://mjsull.github.io/Easyfig/). AbaR4-A022 was integrated
into the chromosomal comM gene and was flanked by a 5-bp target site duplication of 5~-GCGGT-3". AbaR4- AO22 was identical to AbaR4 from A. baumannii
strain XH386 (CP021326.1) but lacking Tn2006 (ISAba1-blaOXA-23-AATPase-ADead-yeeA-ISAba1) identified in AbaR25 (JX481978).

[Applied and Environmental Microbiology] in press
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Schematic representation of IncHI2 plasmids carrying tet(X7) and mcr-1.1 (A), the genetic environment of tet(X7) (B), and IncFll plasmids carrying fosA4 (C) identified
from the genome sequences of E. coli strains analyzed in this study. Only one IncHI2 plasmid, pMS8345A, carrying tet(X7) and mcr-1.1 from E. coli strain MS8345, Qatar
(accession no. CP025402.1) have been detected from NCBI GenBank and was included in the figure. Linear comparison of the contigs carrying tet(X7) detected in this
study with the chromosomal contig carrying tet(X7) from Pseudomonas aeruginosa strain Pa-3, Pakistan (accession no. JAATVZ010000055.1) and part of the IncHI2
plasmid, pMS8345A, carrying tet(X7) from E. coli strain MS8345, Qatar (accession no. CP025402.1).

[Antimicrobial Agents and Chemotherapy| Revision
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