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Abstract

Plasmids play important roles in bacterial genome diversification. In the Serratia marcescens complex (SMC), a notable contri-
bution of plasmids to genome diversification was also suggested by our recent analysis of >600 draft genomes. As accurate
analyses of plasmids in draft genomes are difficult, in this study we analysed 142 closed genomes covering the entire complex,
67 of which were obtained in this study, and identified 132 plasmids (1.9-244.4kb in length) in 77 strains. While the average
numbers of plasmids in clinical and non-clinical strains showed no significant difference, strains belonging to clade 2 (one of
the two hospital-adapted lineages) contained more plasmids than the others. Pangenome analysis revealed that of the 28954
genes identified, 12.8% were plasmid-specific, and 1.4% were present in plasmids or chromosomes depending on the strain.
In the latter group, while transposon-related genes were most prevalent (31.4% of the function-predicted genes), genes related
to antimicrobial resistance and heavy metal resistance accounted for a notable proportion (22.7%). Mash distance-based clus-
tering separated the 132 plasmids into 23 clusters and 50 singletons. Most clusters/singletons showed notably different GC
contents compared to those of host chromosomes, suggesting their recent or relatively recent appearance in the SMC. Among
the 23 clusters, 17 were found in only clinical or only non-clinical strains, suggesting the possible preference of their distribu-
tion on the environmental niches of host strains. Regarding the host strain phylogeny, 16 clusters were distributed in two or
more clades, suggesting their interclade transmission. Moreover, for many plasmids, highly homologous plasmids were found
in other species, indicating the broadness of their potential host ranges, beyond the genus, family, order, class or even phylum
level. Importantly, highly homologous plasmids were most frequently found in Klebsiella pneumoniae and other species in the
family Enterobacteriaceae, suggesting that this family, particularly K. pneumoniae, is the main source for plasmid exchanges
with the SMC. These results highlight the power of closed genome-based analysis in the investigation of plasmids and provide
important insights into the nature of plasmids distributed in the SMC.

DATA SUMMARY

The raw read sequences and closed genome sequences obtained in this study have been deposited in GenBank/EMBL/DDB]J under
the BioProject accession number PRJDB10568 (see also Table S1, available in the online version of this article, for the accession
numbers of each strain), and the Sequence Read Archive (SRA) accession numbers DRR493224 to DRR493297. All supporting
data have been provided within the article or through supplementary data files.
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Impact Statement

Plasmids are important players in bacterial genome diversification. While growing numbers of bacterial draft genomes are
rapidly accumulating, accurate analyses of plasmids in draft genomes are not easy. Here, we describe the results of a system-
atic plasmid analysis of the Serratia marcescens complex (SMC) using 142 closed genomes. We identified 132 plasmids in 77
strains, which were separated into 23 clusters and 50 singletons based on their pairwise Mash distances. A systematic analysis
of these plasmids provided multiple lines of findings important for better understanding the nature of plasmids in the SMC. They
included the notable difference in GC content between most plasmids and their host chromosomes, which suggests their recent
appearance in the SMC, the intra-complex transmission of the SMC plasmids, and their broad potential host ranges beyond the
genus, family, order, class or even phylum level. Moreover, members of the family Enterobacteriaceae, particularly Klebsiella
pneumoniae, were suggested as the main sources for plasmid exchanges with the SMC. These results show the power and
importance of closed genome-based analysis in better understanding the nature of plasmids in bacterial populations.

INTRODUCTION

Serratia marcescens (Sma) is a Gram-negative, rod-shaped bacterium ubiquitous in the environment but has attracted attention
as an opportunistic pathogen in the last few decades. It causes a wide range of nosocomial infections, such as pneumonia,
bacteraemia, meningitis and endocarditis, including outbreaks, in compromised patients, particularly in neonatal and other
intensive care units [1-7]. Sma strains have also been isolated from hospital equipment (e.g. ventilators) and the environment (e.g.
sinks) and spread by healthcare professionals, as recently described in hospitalized COVID-19 patients in a Portuguese hospital
[8]. Moreover, in addition to the natural resistance of Sma to multiple antimicrobial classes, such as penicillins and first- and
second-generation cephalosporins, their acquisition of mobile genetic elements (MGEs), primarily plasmids, carrying multiple
antimicrobial resistance (AMR) genes has raised further public health concerns as their acquisition limits treatment options,
making Sma strains potentially more harmful to compromised patients [6, 7].

Sma was formerly included in the family Enterobacteriaceae but is now classified as a member of the family Yersiniaceae [9].
Recently, we performed a whole genome sequence (WGS)-based analysis of a global set of Sma, including S. marcescens subsp.
sakuensis, and its close relatives, Serratia nematodiphila (Sne), Serratia ureilytica (Sur), and Serratia surfactantfaciens (Ssu), collec-
tively named the Sma complex (SMC). This analysis identified 14 clades with an average nucleotide identity (ANI) threshold of
97%, four of which corresponded to Sma sensu stricto (clade 11), Sne (clade 10), Sur (clade 12) and Ssu (clade 13) [6]. Importantly,
many strains isolated from patients and hospital environments and identified as Sma in laboratories formed two clades (clades 1
and 2) distinct from the other clades, and the strains belonging to these two clades contained more AMR genes. Moreover, clade
2 strains have larger genomes with lower GC contents than the strains in the other clades, and it was suggested that this feature
was due to the acquisition of more plasmids and integrative elements because more plasmid replicons and integrase genes were
detected in clade 2 strains [6]. In several other clades, there were also negative correlations between genome size and GC content
and positive correlations between genome size and the number of plasmid replicons and/or integrase genes. Similar findings
were obtained by WGS analysis of the entire genus Serratia [10]. However, the draft genome sequences of MGEs, particularly
those of large plasmids, are often fragmented [11, 12]. Thus, although several plasmid analysis tools based on replication systems
and/or mobilization systems are now available, it is not easy to identify their sequences [13, 14]. This was also the case for the
SMC strains, for which intensive plasmid analyses similar to those for the pathogens belonging to Enterobacteriaceae, such as
Escherichia coli and Klebsiella pneumoniae [15, 16], have not yet been conducted. Therefore, accurate repertoires and natures of
the plasmids in the SMC remain elusive.

In this study, to overcome the limitations of draft genome sequences in plasmid analysis, we obtained 67 SMC closed genome
sequences and collected 75 SMC closed genomes from the National Center for Biotechnology Information (NCBI) database. In
these closed genomes, we identified 132 plasmids in 77 genomes, which were separated into 23 clusters and 50 singletons based
on their pairwise Mash distances. We performed systematic analyses of these plasmids, including of their sizes and GC contents,
analysed relationships with the phylogeny of host strains, and conducted a database search for highly homologous plasmids outside
the SMC. These analyses provided multiple lines of important findings on the nature of SMC plasmids, such as their potentially
broad host ranges beyond family, order, class or even phylum level.

METHODS
Strain set, long-read sequencing and hybrid assembly to closure

Of the 142 closed genomes analysed in this study, 75 were obtained from the NCBI database (accessed 10 December 2021). The
remaining 67 genomes were closed in this study. To obtain these 67 closed genomes, we initially selected 77 strains from a collec-
tion of 227 SMC strains that were previously draft-sequenced [6] based on the clades of strains, the results of plasmid detection by
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local PlasmidFinder v2.0.1 [17] and MOBScan server (https://castillo.dicom.unican.es/mobscan/) [18], and an AMR gene search
by SRST2v0.2.0 [11] with the ARG-ANNOT_v3 database (https://www.mediterranee-infection.com/wp-content/uploads/2019/
03/arg-annot-nt-v3-march2017.txt) to capture the diversity of plasmids and host strains as much as possible. Genomic DNA of
the 77 strains was purified with the QIAGEN Genomic Tip 100 G kit (Qiagen) according to the manufacturer’s instructions,
except for the incubation temperature (55°C). When we failed to obtain high-molecular-weight (HMW) DNA, an additional
step of 20 min of incubation at 65°C was included prior to the lysis step to prevent autodegradation [19]. As HMW DNA was
not obtained from 10 strains even with this additional incubation, these strains were excluded from the subsequent analysis. The
successfully purified genomic DNA of 67 strains was subjected to long-read sequencing by the Oxford Nanopore Technologies
(ONT) sequencing technology. Libraries were prepared using the Rapid Barcoding Kit (ONT) and sequenced using MinION
R9.4.1 flow cells (ONT). Sequence reads were base-called using the Albacore v2.3.1 and quality-filtered and adapter-trimmed
(score: >10, read length: 22000 bp, initial 100 bp of reads trimmed) using the Nanofilt v2.7.1 [20]. When the long-read coverage
was >100x, reads were half sampled using the SeqKit toolkit v2.3.0 [21]. Then, by using Unicycler v0.4.8 [22], closed genomes
were obtained by hybrid assembly using the long-read sequences obtained in this study and the Illumina short reads previously
obtained [6], except for seven strains. As the amounts and qualities of the Illumina short reads from these seven strains appeared
insufficient to obtain closed genomes, these strains were sequenced again on the Illumina MiSeq platform using the libraries
prepared with the NEBNext Ultra IT FS DNA Library Prep Kit (New England Biolabs), and the obtained Illumina short reads were
used for hybrid assembly to obtain their closed genomes. The position of nucleotide 1 of the chromosome sequences was adjusted
to that of strain Db11 [1], and gene annotation was conducted using the DNA Data Bank of Japan (DDBJ) Fast Annotation and
Submission Tool (DFAST) v1.2.0 [23].

Replicon and MOB typing of plasmids

We identified all extrachromosomal sequences in the 142 closed genomes, and then their replicon and MOB typing was
performed via Mob-Typer v3.0.3 from the Mob-suite package [24] for both typings, local PlasmidFinder v2.0.1 [17] for
replicon typing and MOBScan server (https://castillo.dicom.unican.es/mobscan/) [18] for MOB typing. MOB subfamilies
were determined based on the previously described conserved residues and motifs of relaxases [14, 25], the results of BLASTp
sequence similarity analysis with prototype relaxases, and neighbour-joining (NJ) phylogenetic trees reconstructed for each
subfamily using the alignments generated by ClustalW [26] in MEGAX [27]. Truncated relaxases were excluded from the
analysis. A diagram showing the correlation of replicon and MOB types was generated using the package networkD3 in R
v4.2.3 [28].

Phylogenetic analyses

The clades of 52 closed genomes obtained from the NCBI database were unknown because they were not included in our
previous analysis [6]. Therefore, their clades were determined by a core gene-based phylogenetic analysis of these 52 closed
genomes, three draft genomes of type strains, the 775 previously analysed genomes [6] and Serratia ficaria NCTC 12148
(used as an outgroup). We first determined the core genes (n=2429) of these 831 genomes using Roary v.3.12 [29] with an
80% BLASTp identity cutoft and generated a core-gene sequence alignment using mafft, as previously described [6]. Based
on the 193503 SNPs identified in this alignment, we reconstructed a maximum-likelihood (ML) tree using RAxML v8.2.10
[30] with the GTRGAMMA model of nucleotide substitution and 100 bootstrap replicates (Fig. S1). Based on this result, we
determined the clades of the 52 closed genomes newly obtained from NCBI and the three type strains. Afterwards, we repeated
the phylogenetic analysis using only 146 closed genomes, which consisted of 67 genomes closed in this study and 79 closed
genomes from the NCBI database. As four pairs of genomes in the NCBI genome set were identical in core genome sequence
and did not carry plasmids, only one of each pair was included in further analyses. Thus, our final dataset included 142 closed
genomes, from which we obtained 535875 SNPs, in the sequence alignment of 3189 core genes, and the ML tree of these 142
genomes was reconstructed as described above.

An additional ML tree including only 77 strains that carried plasmids was reconstructed based on the 565456 SNPs in 3311
core genes which were identified using the same tools and parameters as described above. This tree was used to visualize the
correlation of the results of plasmid clustering with the phylogeny of host strains using the cophylo command of the phytools
package in R v4.2.3 [28].

Pangenome analysis

The pangenome of the 142 closed genomes was determined by Roary v3.12 [29] with a 95% BLASTp identity for gene clustering to
construct a presence/absence matrix. Based on the presence/absence matrix of the genes in the pangenome, genes were classified
into three groups: (i) those specifically encoded by chromosomes, (ii) those specifically encoded by plasmids, and (iii) those
encoded by chromosomes or plasmids depending on the strain. Annotations of the genes in the second and third groups were
manually curated based on the results of the BLASTp homology search of the NCBI database.
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Search for AMR and heavy metal resistance genes

AMR and heavy metal resistance (HMR) genes were identified with AMRFinderPlus v3.10.30, database v2022-05-26, with the
--plus option [31]. The AMR genes and HMR genes identified were further manually checked for variant and operon composition,
respectively.

Analysis of linear plasmids

In two genomes that we tried to close in this study, a contig sequence that appeared to represent a linear plasmid was generated in
addition to a circular closed chromosome. To exclude the possibility that they were derived from gap-containing circular plasmid
sequences, PCR analyses were performed using two sets of primers designed to fill the potential gaps between ends in each
contig (Fig. S3). Non-digested genomic DNA of the two strains was also analysed by PFGE to detect linear extra-chromosomal
DNA molecules using a 1% agarose gel prepared with Certified Megabase agarose (Bio-Rad) and the CHEF Mapper XA system
(Bio-Rad) at 14°C and 6 V cm™ for 20h. Pulse times were ramped with 0.5s at the beginning and 30s at the end [19, 32, 33].
The gel was stained with SYBR Safe DNA Gel Stain (Thermo Fisher Scientific), and images were obtained using the Gel Doc XR
Imaging Systems (Bio-Rad). The genome maps of the two linear plasmids were generated with GenomeMatcher v3.04 [34] and
their nucleotide sequence identity was determined by BLASTn.

Mash distance-based clustering of plasmids

All-against-all Mash distances of the 132 plasmids were calculated using Mash v2.0 with default k-mer and sketch sizes [35].
Based on the distance matrix constructed, the plasmids were clustered by the complete linkage method with the hclust command
and a cut-off of 0.06 [24]. The ggtree package in R v4.2.3 [28] was used for dendrogram construction and dataset visualization.
Network diagrams of the 23 plasmid clusters were prepared and visualized with Cytoscape v3.10.0 [36] using Prefuse Force
Directed layout weighted by pairwise Mash distances with default parameters.

Database search for plasmids highly homologous to the SMC plasmids

We initially searched the NCBI database for sequences highly homologous to the plasmids identified in this study using BLASTn
with an identity threshold of 290%. After excluding the sequences labelled ‘Serratia marcescens (taxid:615), ‘Serratia ureilytica
(taxid:300181)), ‘Serratia nematodiphila (taxid:458197)’ and ‘Serratia surfactantfaciens (taxid:2741499); and those not indicated as
plasmids, Mash distances of the remaining sequences from corresponding SMC plasmid sequences were calculated as described
above, and those showing Mash distances <0.06 were selected as highly homologous plasmids.

Statistical analyses

Statistical analyses were performed in R v4.2.3 [28]. For the comparison of the average numbers of plasmids carried by strains
belonging to different clades, one-way ANOVA followed by a Tukey-Kramer multiple comparison test was used. For the
comparison of the average numbers of plasmids carried by strains from clinical/hospital environments and non-clinical sources,
the Mann-Whitney U test was used. Simple linear regression analysis was used to analyse the relationship between plasmid GC
content and plasmid size.

RESULTS AND DISCUSSION
Closed genome set

The closed genome set analysed in this study included 75 genomes obtained from the NCBI database and 67 genomes closed
in this study. The clades of the 52 genomes from the NCBI database, which were not included in our previous study [6], were
determined by core gene-based phylogenetic analyses with the SMC genomes used in our previous study. The 67 genomes closed
in this study were selected to cover the entire complex and the variation in AMR gene repertoires in the complex as much as
possible. The clade distribution of the 142 genomes and their isolation sources are summarized in Table 1 (see also Table S1 and
Fig. S2 for details of each genome). Although some of the clades were poorly represented in this genome set, the number of strains
belonging to these clades was small in the whole set (see Fig. S1 for the phylogenetic positions and clades of the 142 strains in
the whole set of SMC strains). They were isolated from five geographical regions: Japan (1=58), North America (n=37), Europe
(n=23), Asia excluding Japan or Oceania (#=23), and South America (n=1). The average size and GC content of the chromosomes
were 5.23 Mb (4.93-5.64 Mb) and 59.58% (58.92-60.16%), respectively (Fig. S2). As expected, the total sizes of the 67 genomes
closed in this study were larger than those of their draft sequences with an average difference of 38.9kb (0.7-108.0kb) (Table S2).

Plasmids in the 142 closed genomes

We identified 132 plasmids in the genomes of 77 strains, ranging from 1.4 to 244.4kb in size with 71.9kb on average (Table S1
and S3, and Fig. S2). Consistent with our previous result [[6]], the average number of plasmids found in the strains in clade 2, a
hospital-adapted clade, was significantly higher than that in other clades (Fig. 1a). Most clade 2 strains contained three or more
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Table 1. Clades and isolation sources of the strains analysed

Clade* No. of strains Clinical/non-clinical
1 33 33/0
2 11 101/1
3 10 7/3
4 6 6/0
5 1 0/1
6 5 0/5
7 3 0/3
8 2 0/2
9 11 6/5
10 (Sne) 13 4/9
11 (Smas.s.) 14 5/9
12 (Sur) 29 12/17
13 (Ssu) 4 0/4

*Sne; S. nematodiphila, Sma s.s.; S. marcescens sensu stricto, Sur; S. ureilytica, Ssu; S. surfactantfaciens.
tIncluding two hospital environmental strains.

plasmids, with one containing as many as nine plasmids, whereas two clade 2 strains contained only one plasmid (Fig. S2), of
which one was from the natural environment (water) and contained only a small plasmid 5.3 kb in size (Table S3). In contrast,
the strains in clade 1, another hospital-adapted clade, did not contain more plasmids than the other clades, which was also
consistent with our previous results [6]. Consequently, the average numbers of plasmids between clinical (#=83; including two
strains isolated from the hospital environment) and non-clinical strains (n=59) were not significantly different (P=0.316; Fig. 1b).
However, when the total numbers of AMR genes and HMR operons encoded in each clade were analysed, notable differences
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Fig. 1. The numbers of plasmids identified in the 142 closed genomes. (a) Comparison of the numbers of plasmids carried by SMC strains belonging
to 13 clades. Open diamonds in the boxplot indicate mean values. A closed diamond indicates the clade which showed a significant difference (P<0.01)
from the clades indicated by short vertical lines. There was no significant difference between the 12 clades other than clade 2. (b) Comparison of the
numbers of plasmids carried by the clinical/hospital environment and non-clinical strains. Open diamonds in the boxplot indicate mean values. A
statistically significant difference was not detected between the two groups.
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Fig. 2. AMR genes and HMR operons identified in the 142 closed genomes. The cumulative numbers of AMR genes (a) and HMR operons (b) in the
chromosomes (circles) and plasmids (squares) of each strain are shown.

were observed between the two hospital-adapted clades and the other clades (Fig. 2). Although we identified 49 AMR genes
and six HMR operons in the whole dataset (Table S1), the same pair of AMR genes [aac(6’)-Ic and bla, )] was encoded in the
chromosomes, and no genes/operons were encoded by the plasmids in most strains belonging to clades other than clades 1 and
2. In contrast, the numbers of these AMR genes and HMR operons in clades 1 and 2 were highly variable in both chromosomes
and plasmids, indicating the acquisition of these genes/operons by these clades via horizontal gene transfer (HGT) mediated by
both plasmids and some integrative elements.

Linear plasmids

The 132 plasmids included two similar linear plasmids 43.1 and 36.5kb in size, showing >95% ANI values (Fig. S3). The linearity
of their genomes was verified by PCR analysis with primers targeting each end of the genomes (see Fig. S3a for their positions),
which yielded no amplicons (Fig. S3b). In addition, by PFGE analysis of undigested whole-genomic DNA of the two strains
containing these linear plasmids, an extrachromosomal DNA band with the expected size was detected in both strains (Fig. S3c).
Although we were unable to determine the exact terminal sequences of their genomes, a terminal inverted sequence of at least
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Table 2. Replicon and MOB typing of 132 SMC plasmids by three typing tools

Typing tool Replicon MOB

Detected Not detected Detected Not detected
MOB-Typer 108 24 112+ 20
PlasmidFinder 69* 63 - -
MOBScan - - 107% 25

*All replicons detected by PlasmidFinder were also detected by MOB-Typer.

10f these 112 plasmids, 105 contained apparently intact relaxases, the MOB subfamilies of which were determined as described in the Methods
and used for further analyses.

10f these 107 plasmids, 103 contained apparently intact relaxases. Their MOB subfamilies were also determined as described in the Methods
and used for further analyses. Note that the 103 plasmids were included in the 105 plasmids typed by MOB-typer.

490 bp was identified. Moreover, the two plasmids showed >90% nucleotide sequence identity with the linear plasmids previously
identified in Klebsiella and other Enterobacteriaceae [37].

Replicon and MOB types of plasmids

To determine the replicon and MOB types of the 132 plasmids, while we initially used three typing tools, PlasmidFinder, MOBScan
and MOB-Typer, the largest number of plasmids were typed by MOB-Typer (Table 2; see Table S3 for the initial outputs of
three tools). Therefore, we used the results predicted by this tool in this study. The replicon types of 108 plasmids (including
uncharacterized types labelled ‘rep_cluster’) were determined by MOB-Typer (see Table S3 for details). Of the typed plasmids,
33 contained multiple replicons. Among the 24 untypeable plasmids, 13 were small plasmids (1.9-5.1kb), but the remaining 11
ranged from 13.9 to 139.9kb in size. They included the two linear plasmids, which probably use a 5’ terminus-binding protein
as a primer for replication [37, 38]. The MOB types of 112 plasmids were determined by MOB-Typer. All known MOB families
(MOB_, MOB,, MOB ,, MOB, MOB,, and MOB,) were detected in the 112 plasmids, and the MOB subfamilies were further
determined for the 105 plasmids that encoded intact relaxases based on the sequence homologies of their protein sequences
(Table S3). Of the 27 untypeable plasmids, 13 were small plasmids (1.9-6.3kb). The remaining 14 plasmids, which included the
two linear plasmids, ranged from 11.1 to 101.5kb in size. The combinations of MOB types and replicon types were generally
consistent with known combinations (MOB,-IncF/IncN; MOB, -IncH/IncC; MOB,-IncP/Col/IncX/IncU) [14, 39], but most
plasmids encoding the IncI1 replicon also contained the MOB, , subfamily relaxase genes and only one IncI1 plasmid contained
the MOB,, , subfamily relaxase gene (Fig. 3).

Genes specific to plasmids and those encoded by chromosomes or plasmids

To identify the genes specifically encoded by plasmids and those encoded by chromosomes or plasmids depending on the strain,
we performed a pangenome analysis of the 142 genomes by Roary v3.12 [29] with a 95% sequence identity threshold. Among the
28954 genes identified, 24858 (85.8%) were specifically present in chromosomes, 3693 (12.8%) were specific to plasmids, and the
remaining 403 (1.4%) were present in either chromosomes or plasmids (referred to as ‘Chr/Pla genes’; listed in Table S4). While
a large proportion (1=2285, 61.9%) of the plasmid-specific genes encoded hypothetical proteins of unknown function, genes for
conjugation (n=259) were most predominant among the 1408 function-predicted genes, followed by genes related to transposon
(Tn) (n=200), AMR/HMR (n=117) and fimbria formation (n=111) (Fig. 4). Among the 299 function-predicted Chr/Pla genes,
while Tn-related genes were most predominant (n=94), AMR/HMR genes (n=68) were also enriched (Fig. 4), indicating that a
considerable number of AMR/HMR genes move between chromosomes and plasmids. Of note, genomic locations (chromosome
or plasmid) of many genes were variable even between closely related strains (see Fig. S4 for the phylogeny of host strains and
the genomic locations of the 299 genes in each strain). Consistent with this, the Chr/Pla genes also included notable numbers of
conjugation-related genes (n=18), type 4 secretion system (T4SS)-related genes (1n=5), which can also be involved in conjugation
[40], and genes for plasmid maintenance (n=8), recombinases (n=6) and integrases (n=4) (see Table S4 and Fig S4 for details),
suggesting that these AMR/HMR genes may be encoded by integrative conjugative elements (ICEs) and other integrative elements
such as integrative plasmids. This result may partly explain why more AMR genes and HMR operons accumulated in clade 1
strains, because some of the clade 1 strains contained many AMR genes and multiple HMR operons in the chromosome (Fig. 2).

The presence of T6SS- and bacteriocin-related genes, both of which are involved in bacterial competition, in the Chr/Pla genes
and fimbrial genes in both Chr/Pla and plasmid-specific genes may also be interesting, because inter-bacterial competition and
fimbria-mediated adhesion can affect phenotypes that are important in niche colonization and specificity [41-43]. Some of the
genes involved in bacterial competition may also be encoded by ICEs or other integrative elements, but a systematic and detailed
analysis of these elements is required to clarify this issue.
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Pairwise Mash distance-based clustering of plasmids

To analyse the similarity of the 132 plasmids, we performed a clustering analysis of these plasmids based on their pairwise Mash

distances. With a threshold of 0.06 [3], the 132 plasmids were divided into 23 clusters that contained 2-10 members, and 50

singletons (Fig. 5). The lengths and GC contents of plasmids belonging to the same cluster were principally similar although
some variations were observed in a few cases (Clusters 4, 20 and 21) (Figs 5 and 6). While the MOB types in the same cluster
were concordant, the replicon types showed variations in eight clusters, but most variations observed were due to the presence
or absence of a single replicon (Fig. 5 and Table S3). Of the 23 clusters, 11 consisted of plasmids from strains isolated in the
same country: six in Japan, three in USA and two in China (Fig. S5a and Table S3). Of the remaining 12 clusters, 11 consisted
of plasmids from strains isolated in two or three different continents and Cluster 4 comprised one plasmid from Japan and one
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from China (Fig. S5a and Table S3), indicating that the 11 plasmid clusters are globally distributed and not limited to a specific
geographical region. Regarding the sources of host strains, clustered plasmids often shared the same source, clinical (including
hospital environments) or non-clinical; 13 were exclusively found in clinical strains, and four were found only in non-clinical
strains (Fig. 5; see Table S3 for details), suggesting the possible preference of plasmid distribution based on the environmental
niches preferred by host strains, as previously observed with Escherichia coli plasmids [40]. Consistent with this, the carriage
of AMR genes and HMR operons was also highly biased (Fig. 2), and these genes and operons were present in seven clusters
and seven singletons, all of which were found in clinical/hospital environment strains except for one singleton (Fig. 5 and Table
S3). Among these seven clusters, the plasmids in Clusters 6, 10 and 11 contained six or more different AMR genes and HMR
operons (up to 14 AMR genes in one Cluster 6 plasmid) (Figs 5 and S6, and Table S3). Of note, the plasmids in Clusters 1, 16
and 18 carried two or more different HMR operons (up to four operons) but they carried no AMR genes except for one Cluster
16 plasmid that carried a single AMR gene (Figs 5 and S6, and Table S3). Thus, these plasmids can be regarded as specialized for
HMR rather than AMR.

Sizes and GC contents of plasmids

While 22 plasmids belonging to five clusters (Clusters 3, 12, 13, 14 and 15) and 17 singletons were smaller than 6.3kb in size,
most of the other plasmids (79/94) were larger than 50kb (Figs 5 and 6a, and Table S3). In particular, Clusters 1, 6, 16 and 18
comprised very large plasmids (>176 kb, except for a 145.5kb plasmid in Cluster 6). One singleton plasmid was also 204.9 kb.
Thus, the carriage of these plasmids has a considerable impact on the total genome size of each strain, as suggested by our
previous study [6]. As expected, the sizes of potentially self-transmissible plasmids were much larger (109287 bp on average)
than non-self-transmissible plasmids (16 076 bp on average). More importantly, most plasmid genomes showed notably lower
GC contents than their host chromosomes (58.9-60.1%; see Fig. S2), mostly ranging between 50 and 56 %, with extreme cases of
the plasmids in Clusters 1 and 7, which showed approximately 46.2-46.3 and 34.4-34.8% GC contents, respectively (Figs 5 and
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Fig. 8. Potential host ranges of the 23 plasmid clusters and 50 singleton plasmids. Potential host ranges were predicted based on the detection of
plasmids that were highly homologous (<0.06 Mash distance) to each plasmid cluster and singleton in the NCBI database (see Tables 3 and S5 for
more details).

6b, and Table S3). The GC contents of 11 singleton plasmids were also lower than 46%, with one showing a 27.8% GC content
(Fig. 5). In addition, Cluster 3 plasmids showed much higher GC contents (64.8%) than their host chromosomes (Figs 5 and 6b).
The size and GC content of the 132 plasmids were not correlated (Fig. 6¢), although smaller plasmids showed a wider range of
GC contents than larger plasmids, as shown in an analysis of plasmids from a wide range of bacterial species [44]. These results
suggest that the acquisitions of most plasmids (and/or their gene contents) by the strains analysed in this study were recent or
relatively recent genetic events.

Within-SMC transmission and potential host ranges of plasmids

Of the 23 plasmid clusters, 16 comprised plasmids distributed in two or more different host clades (Fig. 7, see also network
diagrams of each plasmid cluster shown in Fig. S5b). Among these multiclade clusters, Clusters 8 and 13 consisted of plasmids
from four clades (Fig. 7). This finding suggests the interclade transmission of the 16 plasmid clusters.

To analyse the potential host ranges of the SMC plasmids in a wider taxonomic scope, we first searched the NCBI database by
BLASTn for plasmids similar to each of the 132 plasmids. Then, among the plasmid hits in this initial screening, we selected
highly homologous plasmids with the same Mash distance threshold (0.06) as used for the clustering of SMC plasmids. This
analysis identified 1955 plasmids outside the SMC (listed in Table S5), which should share very recent common ancestors with
SMC plasmids, indicative of their potential transmission abilities. As summarized in Fig. 8 and Table 3, eight clusters and 24
singletons had no highly homologous plasmids in the database, and one cluster and one singleton had such plasmids only within
the genus Serratia. However, for the plasmids in the other clusters and singletons, highly homologous plasmids were found in
different species belonging to the order Enterobacterales, class Gammaproteobacteria or phylum Pseudomonadota. Moreover,
a plasmid highly homologous to Cluster 15 was found in Corynebacterium jeikeium, a Gram-positive, rod-shaped bacterium
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Table 3. Potential host ranges of SMC plasmids

Superkingdom Bacteria

Phylum Pucudomonadots

u Meta-

Potenial
cultured  genome. Do

Vibrionales

Morganellaceae | Vibriona

S A=
rell o i il | 7720 | e | Bocturiiom

207 Order

)
)
o
)

o sMe
Singlan 30 5 2 2 g Y00 NEYE (0] I DS O 2 e ] 1 B 1 3 B 4 4 s
To 132 oo 13 1 09 2 w7 2w e 3 o 1 3 2 m 3 3 2 10 s 3 u s 3 16 1 3 2 1 B 4 aess

Potential host ranges were determined by the taxon level in which plasmids highly homologous to SMC plasmids were identified. c_XXXX; rep_
cluster_in MOB-typer, g.; genus.

belonging to the phylum Actinomycetota (Table 3). The species has been described as a skin colonizer of hospitalized patients
but presents similar risk factors for infection as those for the SMC and was also isolated from hospital environments, similar to
SMC strains [45]. This finding indicates that many SMC plasmids have a notably wide range of potential transmission abilities.

Compared to the host ranges observed in this study, potential host ranges predicted by MOB-Typer based on MOB types were
wider than our observation for 15 plasmid clusters and 31 singletons and the same as our observation for seven clusters and
eight singletons (Table S6). However, it should be noted that the observed host ranges of seven singletons were wider than the
MOB-Typer predictions and that one plasmid cluster (Cluster 3) and four singletons were unpredictable by MOB-Typer.

Importantly, many of the highly homologous plasmids identified in this study were found within the family Enterobacteriaceae
(72.5% of the 1955 plasmids; see Table S5 for details). Among these Enterobacteriaceae species, the most predominant were Kleb-
siella species (46.1%), most of which were K. pneumoniae (38.8%), followed by Enterobacter species (16.7%; mostly Enterobacter
cloacae and Enterobacter hormaechei) and Escherichia coli (14.6%). Although the current database has a considerable species and
genus bias, this finding suggests that these genera and species, particularly K. pneumoniae, may be the major sources for plasmid
exchanges with the SMC, which may underlie the recent increase in MDR strains in the SMC and these Enterobacteriaceae species
(5, 14, 46].

In a recent article describing the results of genomic analysis of the genus Serratia [10], Williams et al. also analysed Serratia
plasmids including those from S. marcescens strains and reported that many of the S. marcescens plasmids have a predicted
host range that goes beyond the taxonomic rank of family, including two clusters of small CoIRNAI plasmids predicted to cross
multiple phyla. These findings are consistent with the results obtained in this study.

CONCLUSION

By analysing 142 closed genomes of SMC strains including 67 closed genomes obtained in this study, we identified 132 plasmids
in 77 strains, which were separated into 23 clusters and 50 singletons based on their pairwise Mash distances. A systematic
analysis of these plasmids revealed multiple important findings, including: (i) the identification of the genes specifically found
in plasmids and those in chromosomes or plasmids, the latter of which included notable numbers of AMR and HMR genes that
can move between chromosomes and plasmids; (ii) the notable difference in GC contents between most plasmids and their
host chromosomes, which suggests their recent or relatively recent appearance in the SMC; (iii) the intra-SMC transmission of
plasmids; and (iv) the broad potential host ranges of SMC plasmids beyond the genus, family, order, class or even phylum level.
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Moreover, members of the family Enterobacteriaceae, particularly K. pneumoniae, were suggested as the main sources for plasmid
exchanges with the SMC. These results highlight the power of closed genome-based analysis in studies of plasmids and provide
important insights into the nature of plasmids distributed in the SMC. The 67 closed genomes obtained in this study will also
be important genomic resources for future studies of the SMC and other species in the genus Serratia, particularly for accurate
analyses of their MGEs.
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Fig. S1. Phylogenetic positions of the 142 genomes in the SMC. The core gene-based ML tree of the 775 SMC genomes that we previously analysed (Ono et al., 2022; Ref. 6
in the main text), 52 closed genomes and three draft genomes of type strains of three SMC species newly obtained from the NCBI database were constructed with a S. ficaria
strain as an outgroup. The type strains and two SMC strains (Db11 and SM39) are indicated by their names. The clade, isolation source, isolation region are indicated for
each strain. Strains analysed in the Ono et al. (2022) study, strains available in our laboratory, genomes closed in this study, and closed genomes obtained from NCBI are also
indicated. The 142 closed genomes analysed in this study were highlighted by gray backgrounds and the distribution of plasmid clusters and singletons in these genomes
were also indicated.
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Fig. S3. Linear plasmids found in two SMC strains. (a) Genetic maps of the two linear plasmids and their nucleotide sequence identity are shown. These plasmids constituted
Cluster 7. Genes indicated were previously described in similar linear plasmids from Enterobacteriaceae [37]. Positions and directions of the primers designed for PCR
analysis shown in Panel (b) are also indicated. (b) Sequences of the PCR primers and the results of PCR analysis using these primers are shown. While the primer pair
designed at the middle of the plasmid sequence yielded a band of the expected size in each strain (positive controls), the primer pairs targeting the ends of each plasmid
sequence yielded no amplicons. (¢) The result of PFGE analysis of undigested genomic DNA of the two strains carrying these linear plasmids is shown. A band with an
expected size was detected in each strain, confirming the linearity of the two plasmids.
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Fig. S4. Distribution of the 299 function-predicted Chr/Pla genes among the 142 closed SMC genomes. Genomic locations of each gene (chromosome or plasmid) are also
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(a)

DL690_pl
DL665_pX(¢ 0’0
XQ DL536_pSMC2 SE10S_pET_P3 DL696_2 SE114_pKC004_2 33}3
Rt I, L5 s
SE168_pQC07_1 SE084_pEd6_1 DA R, p14VAG 2
o ET o ©
k > DL668 5 N\ |2
> 2 21257364 ® ;xQ P b P 2 g -
o o, . g bt I~ 3 =
~ % o~ Y = % [ & s 2
By “ Es] > S O 5 s £
v, N 5 = 3 R £ 5 DLst7
N S 7 unnamed!
ot A
SEI69 g 9.81871E-4 @ SEIT2 SEI72 0.00131423 SE169 DL6SS g 3.85581E-4 g DL664 0
pQCO8_1 PQCIL_1 pQCII_3 pQCO8_2 pXQ pXQ DL695_punnamed! SE221_pTE4 SE176_pQC15 SE172_pQC11_5 SE054_pE10
Cluster 1 Cluster 2 Cluster 3 Cluster4  Cluster 5 Cluster 6  Cluster 7 Cluster 8
DL396_pCAV1761-3223
ezl o P, seng
PKC034 @ @ PKC004_3
DL396_pKPC _CAV1761 DL396_pCAV1761-6393 S o SE037 pl4VA5_1 SE168_pQC07_3
AN %
DL5I12 0.0418553 DL514 2,
unnamed3 |\& unnamed2 9 DLssi
< - < ThCAV1492-3223 - —
& ~ IS i3 B o
o & o H by S > )
S 5 b v by s & w
o S % s 5
i i m b s o) S
S & j 5 5
b I s o SE168 > IR
s} £
3 1 Aal pCMS 27, »pQCO7_5 Aad
Py > 23 o
N S &
DL694 0.0412845 DL686 ) SE172@ 5555364 @ SE007 °
p87710 pCC1I9 DL551_pKPC_CAV1492 DL551_pCAV1492-6393 pQCILY pI2BL3 4 SE140_pKC069_2 SE172_pQC11_7
Cluster 9 Cluster 10 Cluster 12 Cluster 13 Cluster 14 Cluster 15
DL662_unnamed!
DL396_pCAV1761-205 DL667_pAMO1 DL006_pPWN146.1
° DL668_p1140-KPC
[ ) DL006_pPWN146.2
0 e
DL665 =
g p3024-kpc @ % 0 o o
S o % 2 i
= 00 g 0 3 %
o %, i =
@ %, 0 ®pLoss ) bl
> 253"36:??: o pCI10-KPC
p 0015554 o
[ J 8 SE114 SE036
DL551_pCAV1492-199 DL666 p4201-KPC paci 2 0.0405854  Ykcoos 1 SE057_pEI3 PIAVA4 I PE36_2 DL314_unnamed_1
Cluster 16 Cluster 17 Cluster 18 Cluster 19 Cluster 20 Cluster 21
SE215 SE049_pE0S
PQE32 Country of isolation
- M Japan M Germany
P > ¢ Australia reect
= ¥ 2 st Il Greece 0.03 0.06
= N 2, China Portugal
= Y 2 Singapore Canada
o S ¢ France USA
SE204 Mash distance
ot 0.0141502 oE21
Cluster 22 Cluster 23
DL690_p!
(b) DL665_pX( '\5b‘ <
_pXQ DL536_pSMC2 SE105_pET P3 DL696_2 SE114_pKC004 2 0365 € G 2,
oy SET o Yorsoas % X seos
SE168_pQC07_1 SE084_pEd6_| S s Ty, 031 €€ PlAVA4 2
o 5 R 4
pLess g % ¥ bLess s> =
M > =3 o =3 =3 g IS
» 5 pxQ @ SsTiE ® ;xQ P > P P =
&) o:;, 3 > & Pl o @ =
~ 3 0, oY = £ w - =
N \* o &) N =3 - & =
S < k) N E %5 3 2 *
N x 2 5 S ® = DLs17
o A unnamed]
< i %
s o oo
SEI6 o 9.81871E-4 o SEIT2 SE172 0.00131423 SE169 DL68S g 3.85581E-4 g DL664 0}
pQCOS_1 pQCII_1 pQCI1_3 PQCO8_2 pXQ pXQ DL695_punnamed! SE221_pTE4 SE176_pQC15 SE172_pQC11_5 SE054_pE10
Cluster 1 Cluster 2 Cluster 3 Cluster4  Cluster 5 Cluster 6  Cluster 7 Cluster 8
DL396_pCAV1761-3223
SEI21 !Wszv‘ g’liy”Y[_4 SEI14
SE168_pQC07_2 pKCO034 Fose @ pKC004_3
DL396_pKPC_CAV1761 e DL396_pCAV1761-6393 S . SE037_pl4VAS_1 SE168_pQC07_3
) S N
DL512 0.0418553 DLS14 S 2,
unnamed3 o unnamed2 SE174 o DLs51
- PQCI3 2 PCAV1492-3223 - -
N P 2 & P =
bt o L & E s 2 3
° > % 9 e S A o
i = o S o s het E
= e} ' ) s ie
bt e} - ~ % O SE168 © I
& e, &
/> < 3
DL694 DL686 ) DL712 SE001 SEIT2® 5 sossans SE007
p87710 pCCIIY DL551_pKPC_CAV1492 PSL267 plIOVAL DL551_pCAV 14926393 pQCILY pI2BL3 4 SE140_pKC069_2 SE172_pQC11_7
Cluster 9 Cluster 10 Cluster 11 Cluster 12 Cluster 13 Cluster 14 Cluster 15
DL662_unnamed!
DL396_pCAV1761-205 DL667_pAMO1 DL006_pPWN146.1
° DL668_pl140-KPC
[ ) DL006_pPWN146.2
0 o
DL665 2
I p3024-KpC @ 2 0 DL410 - -
S s 2 0 unnamed o E
» 0 0 g 3 %
2 %, 5 =
% %, 0 Op1oss > &
% DbL664 @ pCI10-KPC
P2838-KPC i \Q$6%
0s
68, L 1 SE036 0.0501998 SE074
DL551_pCAV1492-199 DL666 p4201-KPC pQcii 2 0.0405854  xcoos 1 SE057 pEI3 PIAVA4_I PE36_2 DL314_unnamed_1
Cluster 16 Cluster 17 Cluster 18 Cluster 19 Cluster 20 Cluster 21
SE215 SE049_pE0S
PQE32
o
= 0 0.03 0.06
o Host strain clade
3 ! 4 107 10 mi3
2 W5 M8 11
SE205 0014 SE204 3 6 9 M2 Mash distance
£22 . 1502 PQE21

Cluster 22

Cluster 23
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Table S2: Differences in genome size between closed and draft sequences.

Strains

SE001_10VAL
SE003_10VA4
SE005_12BL1
SE007_12BL3
SE015_12VA4
SE022_14BL03
SE028_14BL09
SE034_14VA2
SE036_14VA4
SE037_14VAS
SE038_14VA7
SE044_CMS5
SE048_E04
SE049_E05
SE050_E06
SE054_E10
SE057_E13
SE059_E17
SE062_E20
SE064_E22
SE065_E23
SE066_E24
SE074_E36
SE076_E38
SE079_E41
SE084_E46
SE090_ES3
SE091_EMO02
SE102_ET H2
SE104_ET H9
SE105_ET P3
SE114_KC004
SE119_KC031
SE120_KC032
SE121_KC034
SE124_KC041
SE129_KC049
SE132_KC056
SE133_KCO057
SE134_KC058
SE140_KC069
SE142_KC072
SE143_KC073
SE147_KC081
SE148_KC082
SE161_KC103
SE168_QCO07
SE169_QC08
SE172_QCl11
SE174_QC13
SE176_QC15
SE178_QC17
SE180_QC19
SE181_QC20
SE182_QC21
SE185_QEO1
SE192_QEO08
SE197_QEI13
SE203_QE20
SE204_QE21
SE205_QE22
SE213_QE30
SE214_QE31
SE215_QE32
SE221_TE4
SE222 TES
SE227 ET W2
Average

Closed genome
(bp)
5,308,278
5,199,493
5,437,989
5,033,039
5,197,128
5,260,390
5,169,281
5,317,462
5,498,766
5,095,222
5,265,848
5,100,511
5,224,855
5,453,398
5,451,727
5,567,346
5,526,983
5,260,136
5,241,956
5,296,927
5,497,510
5,015,878
5,785,264
5,353,302
5,306,402
5,506,736
5,136,471
5,085,848
5,279,826
5,302,314
5,129,805
5,485,222
5,172,316
5,381,407
4,998,008
5,277,442
5,197,553
5,232,355
5,301,187
5,010,344
5,310,191
5,063,566
5,504,482
5,187,304
4,992,650
5,504,908
5,603,850
5,728,036
5,951,644
5,207,203
5,332,150
5,125,610
5,216,117
5,431,434
5,220,978
5,150,568
5,199,566
5,219,101
5,036,689
5,240,357
5,194,597
5,369,835
5,082,691
5,309,714
5,360,887
5,251,009
5,267,928

Draft assembly
(bp)
5,281,151
5,173,090
5,401,809
5,004,976
5,167,718
5,232,934
5,139,913
5,290,464
5,429,188
5,066,421
5,222,721
5,072,689
5,177,593
5,417,810
5,399,667
5,515,303
5,483,633
5,223,053
5,211,643
5,252,992
5,456,044
4,989,616
5,677,281
5,315,227
5,273,603
5,450,613
5,101,902
5,055,685
5,247,410
5,269,487
5,096,828
5,437,048
5,138,363
5,352,714
4,981,697
5,227,849
5,166,241
5,200,258
5,296,927
4,972,181
5,285,042
5,032,441
5,503,780
5,161,049
4,959,857
5,474,475
5,551,889
5,626,340
5,876,380
5,176,819
5,299,096
5,095,276
5,179,684
5,386,113
5,182,041
5,121,027
5,165,632
5,169,890
4,998,645
5,202,480
5,151,712
5,275,779
5,019,115
5,271,964
5,329,852
5,211,538
5,239,257

Closed - Draft
(bp)
27,127
26,403
36,180
28,063
29,410
27,456
29,368
26,998
69,578
28,801
43,127
27,822
47,262
35,588
52,060
52,043
43,350
37,083
30,313
43,935
41,466
26,262
107,983
38,075
32,799
56,123
34,569
30,163
32,416
32,827
32,977
48,174
33,953
28,693
16,311
49,593
31,312
32,097
4,260
38,163
25,149
31,125
702
26,255
32,793
30,433
51,961
101,196
75,264
30,384
33,054
30,334
36,433
45,321
38,937
29,541
33,934
49,211
38,044
37,877
42,885
94,056
63,576
37,750
31,035
39,471
28,671
38,889

Number of plasmids
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‘Table $5: Plasmic

Strain 1D

Plasmid name

Plasmid
cluster

s highly homologous to the SMC plasmids.

Phylum

Class

Order

Family

Yersiniaceae

Gemus

Salmonella
Salmonella
Excherichia
Stigella
Salmonella
Salmonella
Excherichia
Escherichia
Salmonella
Salmonella
Excherichia
Escherichia
Escherichia
Salmonella
Salmonella
Escherichia
Salmonella
Salmonella
Salmonella
Salmonella
Escherichia
Salmonella
Salmonella
Kiupvera
Kiuyvera
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Kiehsiella
Salmonella
Salmonella
Excherichia
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Excherichia
Salmonella
Salmonella
Escherichia
Excherichia
Escherichia
Salmonella
Salmonella
Excherichia
Salmonella
Salmonella
Escherichia
Excherichia
Salmonella
Salmonella
Salmonella
Excherichia
Escherichia
Escherichia
Escherichia
Excherichia
Excherichia
Escherichia
Salmonella
Excherichia
Excherichia
Salmonella
Salmonella
Salmonella
Escherichia
Salmonella
Escherichia
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Escherichia
Escherichia
Salmonella
Escherichia
Escherichia
Salmonella
Salmonella
Salmonella
Salmonella
Escherichia
Salmonella
Salmonella
Salmonella
Salmonella
Excherichia
Escherichia
Salmonella
Escherichia
Salmonella
Escherichia
Salmonella
Salmonella
Excherichia
Escherichia
Escherichia
Escherichia
Excherichia
Salmonella
Salmonella
Escherichia
Excherichia
Salmonella
Escherichia
Escherichia
Excherichia
Yersinia
Escherichia
Salmonella
Salmonella
Escherichia
Salmonella
Salmonella
Salmonella
Salmonella
Salmonella
Escherichia
Excherichia
Salmonella
Escherichia
Escherichia
Excherichia
Escherichia
Escherichia
Escherichia
Excherichia
Salmonella
Salmonella
Salmonella
Excherichia

Species Description
Sabmonella enterica Salmonella nteriea subsp.enteria serovar 4,1, 12::+ L4351 plasmid pSAL4351-1 DNA, complete sequence
" 4[5)12:- L4681 plasmid pSAL4GS -1 DN,
255
higel s 1205 plasmid 1203p1,
enterica )23,
629 plasmid pCe
scin 180-PTS4 plasnid,
Excherichia coli Escherichia colisrain 13C1065T plasmid p13C1065T-1, complete sequence
PSE0S-00436-1.
" FDAARGOS
rsin AMSHIXO1
hi Escherich plasmid p280_40A,
0 plasmid p CT30-P1
terica stain C FsA244-1
bsp. enterica stain CF FSAL09,
WCHEC PCTXMI99_025970,
enterica P
. y ™ plasmid pTIWQUOS,
bsp. et
s enterica 14778WT plasmid pET1.1-IncH,
g plasmid p280_9355,
bsp. et plasmid p280_12888,
N2-1 plasmid pN2-1,
Y SITUFI1216 plasmid §
" .
s enterica serovar
enterca serovar 4 plasmid
" y §
" -
s enterca serovar
enterca serovar 0 plasmid
" y §
bsp. et e
Y plasmid pHNHF1_NDM-9, complete sequence
enterica WAPHL_SAL-A00527 plasmid pN1566-
" WAPHL-SAL- 289452,
plasmid pKISECOS1,
s enterica serovar ¢
enterca serovar STI06 plasmid pSTI06-1,
bsp. et 45
s enterca serovar plasmid pSI1IS-1,
enterica plasmid pS1102-1
bsp. et VM 35161
s enterica
enterica plasmid p24359-1,
" i 2,
Excherichia sp. Escherichia . SCLESA plasmid pSCLE, complete sequence
s enterica VM
enterica Jlasmid pK1651097
RHBA1-CO1 012
rsin AMSC!
MI72-1 plasmid pM172-1
o crovar Ty 2
Excherichia coli Escherichia colisrain LDG7-1 plasmid pLD67-1-157kb, complete sequence
»
Salmonela sp. Salmonel
i
CFSANOS3$29_1
plasmid pCFSANOS3827_1, complete sequence:
EC20017429 plasmid pL1
Jasmid pPKS074-MCR1
x5
" a FSAN022625,
rsin CPF6 plasmid unnamed .
PKS217 plasmid pPKS217-MCR1
enterica 20-1
" VM
b
EC20 plasmid pEC22-CTX-M-1:
enterica
rsin 2008079-SE X
s 017005-SE plasmid p2017005-292,
2016089-SE 0
016062-SE
010112:SE plasmid p2010112-144,
s 017028-SE plasmid p2017028-250,
Sabmonella enterica Salmonella enterica subsp. enteria serovar Indiana sz 15 plasmid unnamed!  complet sequence
ECSS 02-NDMSs,
Excherichia coli Escherichia colisrain EC-14-2-9 plasmid pEC-14-2-9-2, complete sequence
bsp. e 22 plasmid p22-1,
0117ECO04 i 17ECO0S4.
" y L
bsp. et (182K,
s enterica serovar 1477 plasmid pR1S.1477_259%, complete sequence
enterica 299k,
EC212-063 plasmid pEC21Z063-1 10K-
s 77 plasmid ps12177-CT
1011 cr
" 14C1328 plasmid p 132811
E plasmid pl
teria strin 21 X
bsp. et plasmid p 150,
PEC O1 plasmid pAPEC-O1-R,
enterica pSHIN 227,
" y ST06-
EC: 0
VD786 plasmid pYDT86-1,
HCH
- 15-B60-267,
s enterca serovar Indi
enterca serovar
L DR,
rsin YIMCS 1
s enterca serovar ) CTX-M-64 DNA, partal
smid: 1
asmid: |
asmid: 1
YpsFl. plasmid pYps.F1
isolae E. col M1
" y Jasmid: pl
bsp. et Typhimurium 12 stain 13-1681 plasmid p131
enterca serovar G108 plasmid
bsp. et
s enterca serovar
304,
vaue: 26241
Salmonela sp. Salmonell Jasmid pOYZ,
LWY24 plasmid pLWY24,
'S9M plasmid pCS9-NDM,
7
Excherichia coli Escherichia colisrain 915_17_E1 plasmid pMCR_915_E1, complete sequence.
Excherichia coli Escherichia colisrain 1085_17_C1 plasmid pMCR_1085_C1, complete squence
X

2017,

. partal sequence

Accession

APO23305.1
APO233IS|
cro1io62.1
cPor2141.1
CPO12931.1
CPOIST25.1
cPorssanl
CPO19260.1
CP020493.1
CPo2741LL
CPo30940.1
CPo31284.1
CPO32079.1
CPO332532
CPo3zaT2
CPO36178.1
CPO30438.1
CPO44ST.1
cPonTal
CPo43223.1
CPO43951.1
CPo4s446.1
CPods449.1
CPodssad
CPO45846.1
CPO47S23.1
CPoaTsa6.l
CPoaTS28.1
CPOATSIL
CPOA7S36.1
CPoaTSIs.
CPoTSaLL
CPOATS 3.1
CPOATS45.1
CPoaTSa0.1
CPOATORS.1
CPO48299.1
CPO48303.1
CPo49300.1
CPOSOI3LI
CPOSOT20.1
CPOSOTSI.1
CPoso7sa.L
CPOsOTE.1
CPOSOTT.1
CPOSOTSA.1
cposiaiL
CPOS1359.1
CPOSI382.1
CPosI412.1
cPosiaaLl
CPos1442.1
CPOS2938.1
CPOSTO08.1
cposaiL
CPOSETI
CPOGOSS6.1
CPO6I116.1
CPos1IsT.1
CPOGISST.1
CPO61902.1
CPO61906.1
cPos1907.1
CPOG4675.1
CPOGRO19.1
CPOB9IS2.1
CPo696E3.1
CPOT0394.1
CPOT0406.1
CPO7TITI2I
cromais.
CPOT2803.1
CPOT435S.1
CPOTS027.1
cporsT3s
CPOOI122.1
CPOR2427.1
CPOR2685.1
CPos9ss.1
CPoR4901.1
CPOSS69T.1
CPOS6679.1
CPo9os30.1
CPO90S31
CPO90S36.1
CPO90S40.1
CPospsa1
CPO90SA6.1
CPO9ISa8.1
CPO9IS6.1
cPose20.1
CP092259.1
CPO92646.1
CPO9328A1
CPo9s119.1
CPo9s207.1
CPO9R236.1
CPO9SS3S.1
CP100699.1
CPI00T3T.1
CP100745.1
CPI01264.1
crio13aL1
CP101349.1
CPI01353.1
CPI02828.1
cpi02ssa
CP104504.1
CP1106S8.1
CP110959.1
cPioasal
DQs17526.1
INOR3042.1
KT334335.1
KT347600.1
KU2s4ST8.1
KX129782.1
KX246266.1
KX254341.1
KX421096.1
KXT21511.1
KY019258.1
KY019259.1
LeTosenl
LRS$2919.1
LRS$2933.1
LRES2943.1
L1221036.1
LT599820.1
LT795115.1
MH114596.1
MH491004.1
MH$22420.1
MHS22421.1
MiS22423.1
MHS22424.1
MK477614.1
MK962305.1
AN4T6097.1
MNS39018.1
MT318677.1
MT407547.1
MT773676.1
MT773677.1
MT73679.1
MT929285.1
MT929286.1

MW025950.1

MW025963.1

MWss7327.1
MZ419555.1

Highest Mash distance

0026819
00264788
00146626
00149234

0015616
00294234
00139988

0012872
00152936

0015098
00133547
00186195
00202917
00250005
00173006
00141502
00150813
00146626
00141502
00134525
00126347
00165552
00165552
00138985
00138985
00234513

00142009
00142009
00113529
00137488
00217093
00133547
00132087
00138985
00142009
00125875
00143027
00143537
0015943
00175349

00124

00357395
00357395
0020747
00216393
00269047
00162749
00160531
0015098
0015098
00278663
00210181
00160531
00121679
00122604
00135016
00127293
00161084
00274249
oonm2
00114419
00134036
00172424
00137986
00118017
00140996
0017175
00142518
00154006
00144049
00137986
00154502
00119383
00150108
00175349
00154502
00162749
00201478
00120467
00133059
00120677
00127767
00136496
oor7orn
0026819
00145076
00245258
00150813
00155619
00174761
0191181
00227107
00124935
00149759
00134036
00233762
00133059
00140996
00284057
00152404
00180709
00357395
00212923
00318865
0014871
00255655
00132573
00260597
0041003
00119383
0016782
00147665
00164427
00130456
oo
00139988
00138485
00128243
00152936
00134525
00245258
00142009
00142009
00127767
00151342
00164427

00158882

00193714

00134525

00141502

00204789
0014871

00149234

00174175

0017175

00157789

00140996

00113529

00302852

00140996

00301804

00158335
one1

00n7s6d

00208456

00147665

00148187

00251607

00237537

00112201

00165552



SE084
SEI69
SEIT2

DLE%

ND ND ND ND
2
Yersiniaceae
pXQ
XQ
XQ
PXQ 3
pXQ
XQ
pXQ
MC:
named N
PET_P3
e s ND ND ND ND
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
Yersiniaceae
Pscudomonadoia  Gammaproteobacteria  Vibrionales Vibrionaceae
Hafhiaceae
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
Pseudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
2
Pscudomonadota  Gammaproteobacterin  Actomonadales  Aeromonadaceae
Pcudomonadoia  Gammaprotcobacteria  Vibrionales Vibrionaceae
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
NA NA NA NA
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
NA NA NA NA
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
6
Pcudomonadota  Gammaproteobacteria  Vibrionales Vibrionaceae
dal

Escherichia PEC_O9FS10,
Escherichia Escherichia coli Escherichia colistrain 18FS1-1 plasmid pEC_ISFS-1, complete sequence
Excherichia L L
Salmonella Salmonella sp. Salmonellasp. strain 13ESSO111 plasmid pSin_I3ESSO111, complete sequence
Salmonella Salmonella sp. Jmonel 12 plasmid pSin_quant?
Salmonella 2 ¥ Ls002 _Ls002,
Salmonella sp. ent lasmid: POL
Salmonella s enterica serovar lasmid: P01
Salmonella enterica serovar asmid: P01

ND ND R

Non-SMIC Serratia FDAARGOS_1081
Pueudomonas Preudomonas aeruginosa Pseud plasmid pP33-4,
Pseudomonas Preudomonas aeruginosa  Psead PPH33 plasmid
Pseudomonas Pseudomonas acruginosa  Pseud
Preudomonas Preudomonas aeruginosa  Pseud
Pueudomonas Preudomonas aeruginosa Pseud rain ZPPHI plastnid s
Pseudomonas Pseudomonas aeruginosa  Psead 120 plasmid p2,
Pseudomonas Pseudomonas acruginosa Pseud FAHZU3! plasmid
Salmonella
Kiebsiella 3
Kiehsiella HSKPI plasmid pl
Salmonella enterica 7.4849_ 3.0k,
Klebsiclla ReheKPI
Raoultella rain LL1 plasmid pl

ND ND
018 DNA,

Kiebsiella DNA,
Phytobacter Phytobacter diazotrophicus  Phytobacter diazotrophicus TAY734 plasmid pTMTA97342 DNA, complete sequence
Shewanella Shewanella viamenesis  Shewanella xiamenensis NUITM-VS2 plasmid pNUITM-VS2_2 DMA, complete sequence.

Escherichia
Citrobacter
Yersinia
Vibrio
Escherichia
Kiebsiella
Kiehsiella
Kiehsiella
Klebsiclla
Salmonella
Edwardsiella
Enterobacter
Escherichia
Providencia
Escherichia
Escherichia
Vibrio
Vibrio
Citrobacter
Proeus
Proteus
Proteus
Kiehsiella
Escherichia
Klebsiclla
Kiebsiella
Kiehsiella
Kiehsiella
Escherichia
Citrobacter
Salmonella
Escherichia
Enterobacter
Salmonella
Kiehsiella
Kiehsiella
Escherichia
Shewanella
Shewanella
Kiehsiella
Salmonella
Salmonella
Escherichia
Citrobacter
Aeromonas
Klebsiella
Kiehsiella
Vibrio
Vibrio
NA
Excherichia
Enterobacter
Vibrio

Excherichia

FC20-4B-2 plasmid pEC20-4B-2-2 DN,
Citrobacter freandii Citrobacter freundii CF20.4P-1 plasmid pCF20-4P-1-2 DNA, complete sequence
Yersinia pestis s
Vibrio cholerac 1CDC-VC661 pl
TvGHC

16_GR_13 plasmid IncAC:

Kiebsiella preumoniae

1_GR_13 plasmid IneAC2,
Kiebsiella preumoniae strain 2_ GR_12 plasmid IncAC2

sp. ent Concord strain CFSANDIS74T plasmid pGMI14-002_1, complete sequence

7-156-1,

@ plasmid p3-20710,
1

Escherichia coli
Excherichia coli
Vibrio cholerae

wal ) 000369,
Escherichia coli O157:H7 strain NE1127 plasmid pNE1 1272, complete sequence

Escherichia coli O157:H7 strain NE 1169-1 plasmid pNE1169-3, complete sequence
ven 137:
014v-1011

Citrobacter rain L75 plasmid pCi7:

Proteus terrac

N 71kb,
Proteus termac subs 71kb,

16KPO09S.-1,

Kpn-241 plasmid a

KCI3K307 plasmid pKC14SK,

KCI3K292 plasmid pKC148K,

KCI3K291 plasmid pKC148K.

ci srain ZY'

enterica serovar RI7.1451 plasmid pRI7.1451_piok.

TCM3el p

srain ECL 14

YL6-1 plasmid

KPs3

Sheswanella sp.

Shewanella sp.

KPI3BD29 plasmid pKPI3BD29-1
‘ Ris1932 1932_ 161k

sp. ent 200k,

EC 031831,

Cirrobacer sp.

Citrobacter

Vibrio cholerac
Vibrio cholerae
NA

strain ICDC-1307 plasmid pVC130:
1CDC-1447 plasmid pVC 1443
Uneultured bacterium plasmid pKAZS, complete sequence

Enerobacter cloacac.
Vibrio cholerae

Enterobacter cloacae strain 20130723 plasmid R222, complete sequence.
Vibrio cholerae 0139 strain ICDC-21 1 plasmid pVC21 1, complete sequence

Kiehsiella
NA
Excherichia
Escherichia
Escherichia
Escherichia
Excherichia
Escherichia
Citrobacter
Enterobacter
Enterobacter
Vibrio
Kiehsiella
Escherichia
Excherichia
Citrobacter
Escherichia
Escherichia
Excherichia
Escherichia
Proeus
Klebsiclla
Kiebsiella
Salmonella
Escherichia
Vibrio
Excherichia
Kiehsiella
Escherichia
Escherichia
Enterobacter
Kiehsiella
Kiehsiella
Escherichia
Klebsiella
Kiehsiella
Vibrio
Escherichia
Klebsiella
Citrobacter
Citrobacter
Citrobacter
Citrobacter
Citrobacter
Citrobacter
Enterobacter
Salmonella
Kiehsiella
Escherichia
Klebsiclla
Aeromonas
Excherichia
Salmonella
Providencia
Salmonella
Proreus
Escherichia
Salmonella
Enterobacter
Enterobacter
Enterobacter
Klebsiclla
Excherichia
Kiehsiella
Kiehsiella
Providencia

Enterobacter

NA

ITMVKS_mdr DNA,
Uneultured 073 DN,

& RCSITRS3 p
1 Jasmid: RCS30_p

Jasmid: RCSA1_p

jasmid: RCS4STR660_p

« Jasmid: RCSS4TRT26_p
asmid: RCSS3TRT24_p

ci strain

strain 2 .

TAECH ECl

Citrobacter freandii
Excherichia coli
Escherichia coli

Citrobacter freundiistrain 2262 plasmid NDM-2262, complete sequence
Escherichia colistrain Ec20-Lar plasmid pC-Ec20-KPC, complete sequence
Escherichia colistrain Ee-2Lar plasmid pC-Ee2-KPC, complete sequence

I zx28272,
I 200,
EM24,
KP-
2,
s enterica serovar 16E067
Vibrio cholerae YA00120881
plasmid pECO-2,
3863
5806 plasmid
Escherichia coli Escherichia colistrain EC-13-22 plasmid pEC-13-22-NDM-1, complete sequence
wain ECL L
KP-1657
KPs3
153 plasmid pC1-MCR-NDM,
KP2 plasmid pKP:
170K,
Vibrio cholerac 190243 asmid: 3
plasmid pM216_AC2 DN Jate: M216
RE-04_2 DNA, . sirain: WP4-S18-CRE-04
Citrobacte freandii Citrobacter freundii STW0522-01 plasmid pSTWO522:01-1 DNA, complete sequence
Ci ci STW -
a a W0522:27 plasmid p 22:27-1 DN/
a ci /0522-30-1 DNA,
< NoTI 7-36-1 DNA,
I ci NO7I?- 7-72-1 DN,

nierobacter cloacae

Enterobacter cloacac 0102-4P-1 plasmid pEC0102-4P-1 DNA, complete genome.

" 5. ste. CFSANODIS21
CAVI344 pl C_CAVI34,

Kiebsiella preumoniae

Klebsiella preumoniac strain CAV 1193 plasmid pCAV1193

166, complete sequence

Strain AVNIHI
Ecol 732 IMP14,
enterica serovar CDC 2010K-1587 1908 pl
plasmid pPS |
€DC 2010K- s,
P il R ¢ g
ECI7GD31
" Jasmid p3,
wain 2013 21301491,
Enterobacter hormacchei  Entetobacter ain NI
srain Al
1502320,

rain N3 plasmmid plcAC2- 150231

ON9GO334.1
ON9G0336.1
ON960344.1
ON9GO3SO.1
ON9GO3S2.1
OP290545.1
ounisI61
ounIsIIS
ounIsII I

CPo6s149.1

CPoss416.1
CPOTT976.1
CPOTT980.1
CPOTI983.1
croTT03.1
CPoT800L1
CPO7RO11.1
CPO9ISS2I
CP100093.1
CP100119.1
CP100750.1

CP119033.1
CPo61720.1

AB27723.1
AB2TTTA
APOISET2L
APO2S336.1
APO26T34.
AP026939.1
APO26942.1
CPOODGO3.1
CPO12668.1
CPOI90S3.1
cpoxsT2al
CPO27038.1
CPO27043.1
CPO27055.1
crozsion
CPo2ssia
CPO30077.1
CPO31106.1
cpostizal
CPo38322.1
CPO38326.1
CPO4OITIL
CPossTTL
CPOATI0
CPOATIAS.1
CPOATISO.1
cPoaTasil
CPos2444.1
CPOS3663.1
CPOS3670.1
CPosa09.1
CPOsa02.1
CPOSH405.1
CPOS4408.1
CPoss249.1
CPO63295.1
CPOGGSOS. 1
CPO2149.1
CPos29s6.1
CPOsa4IT.1
CPOSTOT.I
CPO933IS.1
CPo9s16al
CPO96IT0.1
CPO983TS.1
CPI00733.1
cPi00740.1
CP104722.1
CP114802.1
CPI18945.1
FO203354.1
1Q010984.1
KI817377.1
KMOS3064.1
KRs27392.1
KT1997783.1
KX869741.1
KY399978.1
KY887596.1
Le2s3sal
Lo633285.1
Lo6e3T221
LT985220.1
LTo8s224.1
LT985243.1
LT985253.1
LTo85258.1
LT985260.1
MF072965.1
MF344572.1
MF344574.1
MF497432.1
MGT645342
MHO01166.1
MiS44629.1
MH892479.1
MK388209.1
MK439959.1
ANI01850.1
MNI01853.1
MN148427.1
MNI75387.1
MN310378.1
MN6G4T787.1
MN23987.1
MTISI380.1
MTS59992.1
MZ465528.1
MZ465529.1
MZ836796.1
MZ836805.1
MZ836809.1
OL3II81
OL348380.1
OL804390.1
ONo2s022.1
OWaa3140.1
APOISI4S.1
APO22080.1
APO223SLL
APO2238S.1
AP022395.1
AP022400.1
AP022495.1
APO22514.1
APO248442
CPo060s0.1
CPo1622.1
CPO12902.1
CPOI33241
cPo1arTs.
CPOISI30.1
CPOIGS61
CPOIT0SS.1
CPo20913.1
CPo218s31
CPO31297.1
CPO31362.1
cposisTo.l
CPO31573
CPO31576.1
CPO3IS81
cPosi6io.l
CPo32168.1
CPO41083.1
CPO44075.1
cpos3o21

00151872
00142518
00175349
00259767
00273375
00266484
00120677
00139988
00204123

00496454

0000981871
000103256
0000880953
0000434439
000105797
0000434439
0000730741
000075568
0000434439
0000455924
00255655

0000361208

0047688

00109136
00124467
00112643
00108702
00157789
00134036
00134036
00113086
0011397
00130638
00112643
00126819

0015347
00120677
003341

XIS
00109571
00118471
00144049
00110444
00110444

000811798
00112643
00130638
00137488
00137488
00136991
00120467
00272504
00122604
00132573
00132573
00133547
00132573
00155619

oon621
00127767
00157245
00127293
0on18aT1
00120677
00125405
00151342
00132087
00276889
00132573
00128243
00127293
00143027
00130638

000997914
00116661
00130157

000964976
00126819
00126347
00119383
00127767

000745619
00109571
00243695
00113974
0011397
00103986
00118017
00113529
00114419
0011397
00234513
00241368
00214999
00112643
00103562
00133059
00112643

0012872
00174761
00228571
00206126
00129198
0011397
00120677
00130157

0015508
00185579
00115761

0015998
00130638
00136002
00146108
00129198
oo
00120677
00200167
00278663
00158335
00129198
00237537
00148187
00214305
00214305
00267335

0026819
00266484
00269907
00232268
00325113
00245258
00227107
00228571
00149759
00234513
00271635
00297077
00179508
00169536
00258115
00317837
00217093
00198862
00215695
00199514
00216393
00214305
00163866
00160531

0025484



SEIT6

SEII4
SEIT2

DL3%
DLSSI

DLSSI

DL3%6
DLSSI

DL3%
DLSSI
DL712
SE00

DL3%
DL6ss
DL3%
b2

pQCIs

PKCO04 2
pCILS

unnamed]

PKPC_CAVIT61

PKPC_CAVIT6I
PKPC_CAVI492

PKPC_CAVI492

PCAVITELTS

PCAVIT61-73
PCAVIA92T3

PCAVITO1TS
PCAVI492.73
e

PCAVIA92T3
PE28_002
PCATIET1
PCAVIA92T3
PE28_002

PCAVITELTS
PCAVI492.73
pSL26T
PIOVAL

PCAVITO1T
PE2S 002
PCAVITOLTS
pSL26T

Pseudomonadota  Gammaproteobacteria  Aetomonadales Aeromonadaceae
NA NA NA NA
Pscudomonadota  Gammaproicabacieria Vibrionles Vibrionaceae
Pscudomonadota  Gammaproteabacteria Vibrionales Vibrionaceae
ND ND ND ND
ND ND ND ND
Erviniaceac
NA NA NA NA

Kiehsiella
Klebsiclla
Salmonella
Kiehsiella
Salmonella
Salmonella
Salmonella
Salmonella
Raoultella
Salmonella
Salmonella
Kiehsiella
Kiehsiella
Klebsiclla
Kiebsiella
Kiehsiella
Kiehsiella
Klebsiclla
Proteus
Kiehsiella
Kiehsiella
Klebsiclla
Kiebsiella
Aeromonas
Kiehsiella
Klebsiclla
NA
Excherichia
Escherichia
Escherichia
Excherichia
Citrobacter
Citrobacter
Escherichia
Kiebsiella
Excherichia
Kiehsiella
Klebsiclla
Excherichia
Excherichia
Escherichia
Escherichia
Excherichia
Kiehsiella
Kiehsiella
Citrobacter
Citrobacter
Kiehsiella
Vibrio
Citrobacter
Salmonella
Excherichia
Providencia
Vibrio
Citrobacter
Enterobacter
Enterobacter
Enterobacter
Enterobacter
Citrobacter
Raoultella
Klebsiclla
Raoultella
Enterobacter
Kiehsiella
ella

Kiebsiella
Kiehsiella

Klebsiclla
Salmonella

ND

Klebsiclla

Enterobacter
NA

Kiehsiella

Klebsiclla
Excherichia
Kiehsiella

Escherichia

LVIM-L
2 plasmid p
" s FSANO2441S,
WRCIT_CMC? 307 P2,
enterica X
bsp. ent 363. 78
s enterica
L SCLZS62,
sp. ent VM
7008.20 plasmid p1-7008.20,
AE2247421-T20-ESBL 20-ESBL 1,
AE-2247421-T20-MAC 20-MAC_I

P plasmid pNDM_FZP3105,
Klebsiella preunoniae  Klebiella pneumonie strain 5531 plasmid pMB9306_2, complete sequence
PN
BSIKP!
022CK-00498 plasmid unnamed .
RE
NA Uneultured bacterium plasmid pKAZ, complete sequence
VA292 plasmid pDGO100,
c ci
ai ci
DNA. rain: V881
Escherichia coli Escherichia coli plasmid pV266-2 DNA, contig: V266-a_scaffold_2, strain: V266
i Mo
iy Mo
MyNCGMI2_1 plasimid pMyNCGMI2_1 DNA,
MyNC MS35 DNA,
MyNC GM603 DN
MyNC GM74 DNA,
ci & isolate lasmid: pCW-NDM-1_
ci Citrobacter werknaniiisolate Jasmid: pCW-CTX-M-1SB_
Jasmid: pKP-CTX-M-15_
i Vi 304,

Citrobacter freandii

Citrobacter freundii strain JY-17 plasmid pCFIY-17, complete sequence

Escherichia coli

L -19-0623 plasmid pSAL-19-0623 NDM, complete sequence.
Escherichia coli strain J53 plasmid pis3_SAL-19-0623 NDM, complete sequence

Pro p 'pI38-NDM,
il
a ci
Enterobacter chengduensis  Enterobacter chengd Jasmid
Enterobacter chengduensis  Enterobacter PHDT411-NDM
Enterobacter chengduensis  Enterobacter
ci lasmid: pCY-NDM-1_
DNA,
RE-04.4 DN/ train: WP4-518-CRE-04
WI9-CRE-01_4 DNA, WPS-WI9-CRE-01
ain CAVI1
AR 0
AR
LTS it
ain RHBSTW-00101
G strain RHBST
" 702037 plasmid pi
bsp ent M
KSB2_6C c1
Kiebsiella preunoniae  Klebsiella pncumoniac srain LXR-1 plasmid ps02
5 o
2,
INFI 4
" “Typhi strain Salmonella Typhi Ty031 plasmid pTy031_01 plasmid pTy031_01, complete sequence
ND
ND -
AR 01

Escherichia coli

ARG " pilon,
Escherichia coli strain YDC107 plasmid pYDC107_70, complete sequence
G . plasmid pKPC-349¢

2015+
AV1947 plasimid pKPC_CAV1947-56, complete sequence
R_451 R
enterica serovar Cubana i
7523,
ARLG 46992,
3

ARLG:
BK31567

Enterobacter cloacae.

N,
Enterobacter cloacae isolate 96 genome assembly, plasmid: P2
Er L

KP3
BKL 130452,
RIVM_C (.C029599 2,
Kpil
i
Klebsiella variicola Klebsiella variicolaisolate CNR130 genome assembly, plasmid: CNR130
Enterobacter hormacchei  Enterobacter ibsp.oh:

Citrobacter freandii
Klebsiclla oxytoca

Citrobacter freundii strain CAV1321 plasmid pCAV1321-71, complete sequence.

Klebsiella oxytoca strain CAVI335 plasmid pCAVI335-92, complete sequence
ARGOS 93

Kiebsiella preumoniae

Klebsiella preumoniac strain CAV 1042 plasmid pKPC_CAV 1042-89, complete sequence
RII

Enterobacter cloacae.

Enterobacter cloacae stain 174 plasmid unnamed2, complete sequence
ATCC

plasmid: pI3ARS_GMH0099
plasmid: pI3ARS_VSMOS93-1

strain 2013,

Escherichia coli
Enterobacter hormacchei sirain UM_CRE.

Escherichia coli strain SCU-308 plasmid pSCU-308-2, complee sequence.
14 patient 13 solate nissing plasmid unnamed, complete sequence

Enterobacter hormacchei

rain 24-S11 plasmid pC

ESC:

plasmid: P2
705

KRNI
1135CZ pis

4pS1135C7_1
DNA

Enterobacter cloacac.
Enerobacter cloacac.

TAG3E
Enterobacter cloacae SL264 plasmid pSL264 DNA, complee sequence.
Enterobacter cloacac SL264 plasmid pSL264 DNA, complete sequence

IGC_ReoliRes_1.1
plasmid pKgs 09A323 2,
{TCC 51983 plasmid pACM1
. . Plasmid pEB-1
NA Uneultured bacterium plastnid pARM26, complete sequence

Klebsiclla oxyioca
Cutrobacter freandii

plasmid pCAV1151-83, complete sequence

Kiebsiella oxytoca strain CAVI374 plasmid pCAV 1374-84, complete sequence

Citrobacter freundii strain CAVI741 plasmid pKPC_CAVI741, complte sequence
TCC 70060:

AVI016-
ARG ¥
2
Enerobacter cloacac. Enterobacter strain AR
ci ci strain CAVISST plasmid pKPC_CAVISST-85,
EGKP3
G X
plasmid pl

Kiebsiella variicola Klebsiclla variicola strain AC CHC plasmi

idp2

Kiebsiella preunoniae

plasmid pPOL1-B,
Klebsiclla pocumoniac strain 2017HL-00503 plasmid Kpn-WC17-007-03, complete sequence
3,

ST
RKP
rain 20221
Jasmid o,
Kiebsiclla 022CK-00367 plasmid unnamed:
Enterobacter hormacchei  Entetobacter rain 2020CH
020CK-

srain 2020C}
Jbsp. ent

p

G Citrobacter rain MRSN

121
Kp6411 plasmid 6411TF,

Ea33A plasmid clone NODES gen
c ot f164_CTX-M.
BM21 plasmid plP69,
IVM_CO14947 CO14947 2
Ecol s 545 KPC,
Ecol 743 OXA4

CPO1931.1
CPOG48S4.1
cPoTassel
CPOT9626.1
CPOO23.1
CPOSO2A.1
CPosoazs.1
CPoOA28.1
CPO2173.1
CPOR2516.1
cPosassL1
CPO2989.1
CPOS6A1T.1
CPOS6424.1
CPoseaa21
CPOR6440.1
CPOS6A48.1
CPO9STSII
CPo9sass.1
CP103514.1
CP106909.1
CPI06914.1
cP114306.1
IX141473.1
KF250425.1
KFO764622
KR827393.1
KU997026.1
KX156773.1
KY887590.1
KYS87591.1
Kygs7502.1
KY887503.1
KY887595.1
Leosssonl
LC0S6473.1
LOS36681.1
LOs36682.1
LeTaaasl
LCTaaas.1
LCT44494.1
LCT44502.1
LeT4as1aL
LR697099.1
LR697I25.1
LR§22055.1
LRE220S7.1
LR§22050.1
MH4ST126.1
MH763829.1
AN604267.1
MN60A268.1
MZ670000.1
OK067239.1
OL988E25.1
ON20915L1
ON209152.1
ON209153.1
ON209154.1
OVI41395.1
APOI9GTA.L
APO22082.1
AP2227T2L
CPO11660.1
CPO21954.1
CP032206.1

CP115839.1
KX83

CPo21548.1

CPOI0365.1
CPOII609.1

CP116960.1
1Q837276.1
MF1S6266.1
OW67005.1
CPO22826.1

CPO94900.1
CP103502.1
cpi037011
CP107336.1
CPI14147.1
CPI14310.1
cP143sT
CPIS69L
CPI1821S.1
CPI18SSS.1

MTS60065.1
cPotsoral
CP103692.1
CPOISO71I

00208456
00265635
00297077
00238299
00385787
00385787
00383209
00385787
00244475
00831179
00276889

000952763
00160531

0017653
00160531

0017653
00195632
00392331
00258115

000997914
00136002
00137488
00171265
00233014
00164989

0023602
00241368
00279555
00249208
00206126
00165552
00134525
00124935
00256472
0012141
00427316
00150285
00150285
00218499
00267335
00263635
00246043
00263945
00208822
00134036

0022205
00394988

004288
00233762
00134525
00340249

0025894
00243695
00242917

0014571

0028588
00202142
00242142
0042182
00320357
00415686
00287714

00537328

00296126

00212923
00307758



DL3%
b2
SE001

DL3%6
SE00

DLSSI

DLSSI
DL712
SE00L

DLSSI
pL712
SE00

SEIGS
SEI69
SEIT2

DL6SS

DL700

PCAVITELTS
pSL26T

PIOVAL

PCAVIT61-73

PCAVIA92.T3

PCAVI492.73
pSL26T
PIOVAL

PCAVIA92T3
pSL26T

PE2S 002

pE28 002
P28 002
pSL267
p0C07 2
pQC08 3
pocis

PE2S 002

PSCH909

Yersiniaceae

Yersiniaceae

Kiehsiella
Klebsiclla

Escherichia

Klebsiella
Kiebsiella
Escherichia

Klebsiella

K

Klebsiclla

Kp_Goe

Kp_Goc_ ) Goe_070-
RIVM_C015073 . CO1S073 2,
RIVM_CO17341 COI7341
Col Co17036_1
RIVM_C019583 019583 4,
RIVM_CY 1019559
RIVM_C C018979_1
RIVM_C {_Co00056;
SAKpST 14-0XA45-2,
BD-1
plasmid
¥ 202
{.C019575 3,

RIVM_C
plasmid pIGTI

Kpl

Teos

Citrobacte freandii

i 102,
Citrobacter freundii strain 705SKS3 plasmid p705SK3 2, complee sequence

BW.

/ S38h,
BW_S22b,

BW S22 plasmid
7 SK3 plasmid p027_SKGc,
Kpl

frain RA3S
5

Enterobacter cloacae.

Enterobacter i 1

Klebsiella aerogenes

SRIB pl
Klebsiella acrogenes srain ST143 plasmid
1192 plasmid

1177 plasmid

7
Tr66A plasmid q

Te68A plasmmid

1173 plasmid
o

Tr90 plasmid

Citrobacer werkmanii

Citrabacter werkmaniistain Ted3 plasmid genomie sequence

Pluralibacter

Mss279

Undefined ddab,
Undefined Plasmid pKPC-5254,
Servatia sp Serratiasp. SSNIHI plasinid pKPC-S6ce, complete sequence

o7,

Escherichia coli

5 plasmid p721005
Escherichia colistrain Es_STS0_L1_NDM_10_2017 plasmid pEsSTS0_L1_NDM, complete sequence
BIC,

Enterobacter hormacchei

Enterobacter v

JLO2 p c

Kox101

plasmid pCTXM360,

Klebsiella pneumoniae
Escherichia coli

BRI Jasmid: pBBI35S Incl, M
Klebsiclla prumoniae THIT25327 plasmid pIHIT25327 contig_2 genomie sequence
Escherichia coli IHIT25661 plasmid pIHIT25661 contig_9 genomic sequence

BBISO! lasmid: BB1501_pRMTEA

d: BBIS42_pRMTE4
) PRMTE4

%
g

id: BBISH1_pRMTEA

BBISAI
30 |

Klebsiella pneumoniae

Klebsiella paeumoniae strain CI6KPO0S3 plasmid pC16KP00S3-4, complete sequence

EC-129 plasmid pEC129_4,
ARL

4

Citrobacter freandii

Citrobacter freundii strain ES1 plasmid pES1_003, complete sequence.
B,

Enterobacter cloacac.

m

Enterobacter cloacac strain CRE623 plasmid pIMP-HB623, complete sequence
jasmid: RCSSITR717_p

ai

ci plasmmid pTX-MS,

jsmid
PLAU_KAM_OXA4S, complete sequence.

d: BB1502_pRMTEA

Enerobacter cloacac.

KP3ST31

F127 plasmid pF127 2,

Enterobacter hormacchei
Enterobacter sp.

Enterobacter hormacchei train C15 plasmid pC1S_002
Enterobacter sp. E76 plasmid pET6_002, complete sequence

plasmid pE1_(

Citrobacter freandii

pls 200
Citrobacter freundii strain E11 plasmid pE11_002, complet sequence.
o,

plasmid pC9_

Enterobacter hormacchei

ain C4 plasmid pCa_00:

Enterobacter hormacchei strain C44 plasmid pC44_002, complete sequence.
5 003,

Enterobacter kobei
Salmonella enterica
Excherichia coli

Enterobacter kobei strain C16 plasmid pC16_002, complete sequence

Salmonella enerica subsp. enerica serovar Anatum stain M-5360 plasmid pSsk, complete sequence

Escherichia colistrain EC14 plasmid pEC14-NDM:-1, complete sequence

ticPirl
201649 plasmid.

13.133KPN_2 DNA, frain: MRY13-133
Enterobacter RE-02_2 DNA, srain: WPS-S18-CRE-02

FDAARGOS_1327

lasmid dl.

Enterobacter cloacac.

%
Enterobacter cloacae stain 11573 plasimid pEl1573, complete sequence

Klebsiella preumoniae

M6TT1
Klebsiclla prumonia Al-1 plasmid pKp1-1 genomic DNA, complete sequence

13 plasmiid pAL-3 DNA,

Escherichia coli

plasmid pA2-4 DN;
Escherichia coli CEX24 plasmid pCEX24 DNA, complete sequence
EX25 EX25 DNA.

Escherichia coli

Escherichia coli CEX14 plasmid pCEX 14 DNA, complete sequence

plasmid pCEX3 DN;

XS plasmid pCEXS DN

Enterobacter cloacae.

EX6 plasmid pCEX6 DNA,
Enterobacter cloacae CEX4 plasmid pCEX4 DNA, complete sequence
EXIS DI

TX23 plastmid pCT:

IMPI DNA,

Escherichia coli
Enerobacter cloacac.

Escherichia coli BS plasmid pBS_IMP1 DNA, complete sequence.
Enterobacter cloacac BY plasmid pB9_IMPI DNA, complete sequence

1 plasmid pBI1_IMPI DN;
2 DN,

Citrobacte freandii

loacae A,
Citrabacter freundii 12CC1 plasmid p12CC1_CTX-M-3 DNA, complete sequence,
"

i Havana strain Sal_373 plasmid pSEIL3,
EC41 plasmid pECA,
RIVM_COI689 plasmid pRIVM_CO18689_3,
RIVM_Col 10172862
e | pMV-OXA-38,
PMV-OXA-4¢
G strain | pMV-OXA-4
2 OXA4
s
Jasmid: P
30 Jasmid: P2
fasmid: P3
plasmid: P2
147 P
1 Jasmid: P2
i Jasmmid: P
1 Jasmid: P
307 lasmid: P
Jasmid: P}
1 tasmmid: P1
Jasmid: P
Jasmid: P
Jasmid: P2
isolate plasmid: P3
v
1 asmid: P
1 Jasmid: P2
plasmid: P2
il Jasmid: P
307 lasmid: P
1 lasmid: P1
n tasmid: P1
@3
1 lasmid: P
30 Jasmid: P2
isolate plasmid: P3
Jasmid: P3
307 lasmid: P
Jasmid: P2
Jasmid: P4
307 tasmid: P3
307 lasmid: P
Ei 1 Jasmid: P2
307 Jasmmid: P
307 tasmid: P3
307 Jasmid: P
P 1 jasmid: P
307 Jasmid: P3
isolate 11 plasmid: P2
isalate 327 i
£ Jasmid: P2
Jasmid: P3
1 Jasmid: P
1 asmid: P
E lasmid: P
Jasmid: P
tasmid: P1
lasmid: P

CPOI8449.1
CPOIBAS.1

KP294351.1

ING26286.1

MK1214521

MK249858.1

CPOIT2821

CPOIT2S88.1
cpo2150.1

OW969640.1

00378117

00331502

00315792

00317837

00317837

0040475

00404475

0on72
0o
o7
00110007
0on7112
00110007
00109571
00110007
00122141

0on72



pL7I2
SEIGS
SEIG
SEIT2
SE01

DL3%
DLSSI

SEIT4

DL3%
DLSSI
SE007
SE044
SEII4

DL3%
DLSSI
SE007

DL3%

SEIT4

DL3%6
SEOM
SEIL4
SEI21

pSL26T
pQCOT 2

pOCILd
PIOVAL

pocor 2

PCAVIT61-6393
PCAVI1492:6393

PCAVIT61-3223

PCAVIT61-3223
PCAVI4923223
pI2BL3 4

Ms 2
PKC004_

PCAVITEL3223
POAVI2 3223
pI2BLI 4

52
PKC003 3
PKC03H
paciL 9
pocii2

PCAVITEL3223
POAVI92 3223
pI2BL3 4
PN 2
pkCood 3
PKC038
p0C07 5
$QCO8 4

PCAVITSII2
POAVIS23223
PI2BL3 4
pOMS 2
pKCO0 3
QC07 5
PQCOS 4
pcto
pciz2

PCAVIT61-3223
PCAVI4923223
pI2BL3 4

PCAVIT61-3223
PCAVIT61-3223
pI2BLL4
PCAVITO1-3223
PCAVI4923223

JKCooi s
KCost
PQCOS 4

§aCI1 9
pocii2

PCAVIT61-3223
PCAVI4923223
pI2BL 4
PKCO04_3
PQCOT_S

POCOS 4

PCAVIT61-3223
PCAVI4923223
POMS 2

pKCO0T_3
pKCosd
pQCo7 s
POCOS 4
paCI19
pocii2

PCAVITO1-3223
PCMS 2

Yersiniaceae

Yersiniaceae

Yersiniaceae

Yersiniaceae

Kiehsiella

Klebsiclla
Excherichia

Citrobacter

Kiebsiella
Enterobacter

Raouiela
Kiehsilla
Kiehsiella
Citrobacier
Kehsiclla
Kebsiclla
Enterobacter
Salmonella
Salmonella
Kebsiclla
Kiebsiclla
Kiehsilla
Kiehsilla
Cirobacter
Salmonella
Kiebsiclla
Yersinia
Providencia
Kiebsiclla
Kiebsiclla

Enterobacter

Klebsiella

Kiehsiella

Klebsiclla

Enterobacter
Kieiella
Kichsclla
Kiehiclla
Kiehiclla
Kiebiella

Citrobacter
Enterobacter
Raoultella

Kiebsiella
Salmonella

Klebsiclla
Salmonella
cin

Klehiclla
Kichsclla
Enterobacter
Enterobacter
Escherichia
Kichsiclla
Cirohacter
Kiebiclla
Kiebsilla
Non-SMC Seraric
Yersnia
Kiehiclla

Enterobacter
Kiebsiella
Kiehsiella

Kiebsiella

Enerobacter cloacac.

1 Jasmmid: P
Jasmid: P
lasmid: P2
147 Jasmid: P}
307 Jasmid: P3
Jasmid: P
lasmid: P
147 Jasmid: P}
1 Jasmmid: P
147 tasmid: P3
147 lasmid: P
147 Jasmid: P3
147 Jasmmid: P3
147 Jasmid: P
147 lasmid: P
147 Jasmid: P2
147 Jasmmid: P3
147 fasmid: P2
147 lasmid: P
147 Jasmid: P}
147 Jasmid: P
147 tasmid: P3
147 lasmid: P
ai G isolate 11 Iy, plasmid: P4
fasmid: P3
1 Jasmid: P
isolate 131 Jasmid: P3
30 Jasmid: P3
307 ”
plasmid: P4
307 asmid: P
30 Jasmid: P3
e _contig-12.0_1_5829% |
ai ci ) MCR_VIM,
13-134EAE_I DNA, complete genome, stain: MRY 13-134
FUISO00I3 DN

Kiebsiella pneumoniae

5 OXA4S,

Klebsiella poeuoniae strain 1050 plastuid pKp1050-3, complete sequence
MSBI_8A- 5. c

= ol
plasmid p3Z-5L-4,
oS4,

lasmid: Kpss25_OXA-162_
SB1_0)-sc-22 Jasmid:

Ks
G strain IT-C 7-011201

Enerobacter cloacac.

Enterobacter cloacae strain EN3 plasmiid pEN3-NDM, complete sequence
30 lasmid: P

o1 Jasmmid: P

Enterobacter cloacae.

Enterobacter cloacae isolate 78 genome assembly, plasmid: P4

Kiebsiella pneumoniae

Jasmid pWP3-WIS-ESBL-06_7 DNA, . s

Kiebsiclla preumoniae strain RHBSTW-00433 plasmid pRHBSTW-00433_7, complete sequence

W-00651 W0651.5.
Cimobactersp. Citrbacte sp. BIDVIC108 plasid unnammeds, complte sequence
5
oI plsmid pDITKPOOISS.
swsin 24,
enerca W P
Kicbsclla 022CK-00567 plasmid e
N7 —
0 Jasmic: P4
07 Jasmic:
a

Citrobacter rain ES1 plasmid pES1_005,

Kiebsiella preunoniae

Klebsiclla pocumoniac strain 2017HL-00503 plasmid Kpn-WC17-007-05, complete sequence

NWI

Pas0-32,
INF3Shsc22 Jasmid: 4
07 Jasmid: P

Enterobacter hormacchei

Enterobacter hormacchei strain CAV1311 plasmid pCAVI311-

Effluent_3
K00213

rain C44 plasmid pC44_004,

3, complete sequence

FDAARGOS_647

KSB2_2C- Jlasmid: 3

KSB2_ Jasmid: 5

asmid: PT

Citrobacter freundii
Enterobacter hormacchei

Citrabacter freundii strain CAV1741 plasmid pCAV1741-3223, complete sequence
Enterobacter hormacchei train CAV 1176 plasmid pCAVI 176-
ain FD, s 431

B2
23 plasmid p23 1.

ci rain RIBST
FD:

23, complete sequence

Enterobacter sp.

Enterobacter sp. MGH 14 plasmid unnameds, complete sequence.
"

Jsp. ent 4[5]12: ssain CVM.
NWI
irain 2020C)

3 asmid: P8

307 asmid: P4

307 Jasmid: P4
KSB2_ asmid: 4

asmid: P6

307 Jasmid: P4

enterica serovar.

plasmid pKP13b,
CDC 2010K-1587

b

Citrobacter rain E11 plasmid pET1_005,

stmain

FSANI03867

Enerobacter cloacac.

KPs2813 X
Enterobacter cloacae strain SZECL1 plasmid pSZECL b, complete sequence
i

&6
lasmid: 6
307 Jasmid: P
asmid: P4
30 Jasmid: P
lasmid: P3
0 tasmid: P3
Enerobacter cloacac. Enterobacter cloacac isolate 96 genome assembly, plasmid: P4
P i &pa
307 asmid: P4
Jasmid: P
Klebsiella preumoniae  Klebsiella peumoniae srain CAV1042 plasmid pCAV1042-3223, complete sequence

Enterobacter asburiae
Enterobacter hormacchei

Escherichia coli

Enterobacter asburiac strain FDAARGOS 1432 plasmid unnamed, complete sequence

Enterobacter hormacchei strain 3131 plasmid pMB3093 3, complete sequence

Escherichia coli lasmid pV266-2 DNA, contig: V266-_scaffold_23,strain: V266

KSB2_s asmid: 4

ai

Klebsiella pneumoniae

ci 57 plasmid pCAV1857-3223,

Kiebsiclla preumoniae strain D17KP0032 plasmid p17KP0032.3, complete sequence.

iePirl97

Serratia myotis

L7 plasmid pLTID,

Nws7

INFI148-50-2279987 lasmid:

Enterobacter cloacac.

Enterobacter cloacae stain Effluent_4 plasmid unnamed3, complete sequence

KSB2_: asmid: 4

307 Jasmmid: P

. complete ser

OW969658.1
OW969667.1

0X030751.1
LAM996863.1

CPOSOA29.1
APOISASS.|

MHT22217.1
MH722218.1
MZ359668.1
OW9s9901.1
OWos902L1
OW6TSO.1

AP021990.1
crosesed
CPos6672.1
cpoTsoin
CP103693.1
crosz3az
crors7Is
CPos2690.1
crossion.1
cpiasen
LR890207.1

owsio219.1

OWs19399.1
crossion
cPos3 1011
CPosa902.1
cPioToos.y
cpiossel
LR8O0372.1

Owsions.1

CPO1IS69.1

CPO244ST.1
CPO24494.1
CPo39316.1
cPig2Is

LRS9019.1

croazsTon
croasniz
LRS9093.1
LRE90ISS 1
LRE90496.1
owoesisL1

CPOII6S2.1
CPOII6SS.1
CPo2ssonl
CPo21s14.1
CPOR3SK.1

Ows9425.1

CPOR2443.1

OWoG9898.1
cPotsess.1
oo
crismsa
Leose4s1
LRSO0S67.1
cros7Tan
crosansL
crosson1
oL
cpi0m0s7.1
LRE90383.1

CPO39309.1
LR890S34.1
owsio1s2.1

OWoes264.1

0onm2
0onTI2
oonT2
oonm2
00110007
0o
o7
00110007
0on7112
00110007
00110007
00110007
0017112
00136991
00110007

00110007
00110007
00101041

00284967

00444041
000216198
00313762

0035622
0035622
00230083

000126265
000144387
0251607
000105797
oo0121124
00010072
000103256
000105797
000157453
0000981571
000157453
000141786
000105797
000103256
000103256

000149601

000103256
000108342
000146992
000157453

0000931334

000162709
000105797
000108342
000108342
000105797
oonisas2

000105797
000152214

0000956583

0000931334

0000956583

0000931334
000136596
000123693
oo0siss2
no0s0sa3s
000103256
000105797
oo02ssi2
oo02626s
000160079
000141756
oo00ss2

000152214

00010072

0000981871

0000956583



DLSSI
SE007
SE044
SEI21
SEIGS
SEIT2
SEIT4

DLSSI
SE007
S04
SE121

SE007
"

SEI21
SEIGS
SEIT2
SEIT4

SEIT4

SE037

sE037
SEI40

SEL40

PCAVI4923223
pI2BL3 4

pI2BL3 4
M52

POMS
PKC034
p0C07 5
paC9
pocii2

PI4VAS

pLAVAS
PKCO69_2

PKC069_2

Yersiniaceae
Yersiniaceae
Yersiniaceae

Erviniaceae

Pcudomonadota

Gammaproteobacteria

Acromonadales

Aeromonadaceae

Enterobacter

Enterobacter
Kiehsiella
Salmonella

Enterobacter

Cirrobacter

Kiebsilla
Kicbsiclla
Kiebsiella
Kiebsiclla
Kiebsilla

Escherichia

Salmonella

Enterobacter

Salmonella

Salmonella

Salmonella

Enterobacter

Raoultella

Enterobacter

Enterobacter

Enterobacter . Enterobacter sp. MGH 3 plasmid unnamed, complete sequence
z Effluent
plasmid p X
s enterica NI781352 pi
wain 202201
c c. plasmid pCAV1321-3223, complete sequence

KpNo1 o
FDAARGOS ¢
GOS_1332 plasmid unnamed.
asmid: P
Jasmid: P6.
Jsp ent
7 SK3 plasmid p027_SK31,
G strain
0
e Nwi?
D3406 plasmid :
Escherichia coli Escherichia coli lasmid pV046-2 DNA, contig: V046-a_scaffold 9, strain: V046
KSB2 2B-s- lasmid: 5
5 Jasmid: 6
INF333 asmid: 3
Jasmid:
KSBI_IH tasmid: 4
RIVM_C014947 (. CO14947 6
£ Jasmid:
Jasmid: P
" v
enterica serovar Typt 5+ stmain CVM L
bsp. ent “Typhimurium var. - scain CVM N16S070 plasenid pN16S070-7, complete sequence
Enterobacter cloacac. Enterobacter cloacac isolate 96 genome assembly, plasmid: PS
ARGOS 4
STNO717-64 plasmid pS 642 DN,
Phytobacter diazotrophicus phicus T 97344 DN/
R 4 2 DNA.
4 DNA,
FUIR0063 3DNA,
{3 DN,
R {3 DNA,
F 3DNA,
3DNA,
FUISOIS I 3DN;
FUIROL 3 DNA,
FUIR0IS3 3DNA,
3DNA,
FUISOI 753 DN
R {3 DNA,
F 3DNA,
3DNA,
b kb,
¢ 7101.67 plasmid p7101_67-3, complete sequence
s nterica 7102.58 plasmid p7102_58.5,

Enterobacter hormacchei  Enterobacter hormacchei strain C45 plasmid pC435_004, complete sequence
b s WCHEX045001 plasmid p2_045001, complete sequence
a4,

siain Eho-3
srain

srain RHBST PRHBSTW-00916_4,
srain 00333 plasmid pi :
srain

s
Enterobacter hormacchei  Enterobacter hormacchei strain RHBSTW-00105 plasmid pRHBSTW-00105_4, complete sequence

srain plasmid p
L y 0 plasmid 2,
srain FDAARGOS |
Enterobacter p. Enterobacter sp. MGH 7 plasmid unnameds, complete sequence
Enterobacter sp Enterobacter sp. MGH 3 plasmid unnamed, complete sequence
e M
b 50S_1533 plasmid unnamed |
Enterobacter kobei Enterobacter kobe strain EK72 plasmid pEK72-2, complee sequence.
Enterobacter hormacehei  Enterobacter v 2%,
i b 5,
ND Uneultured bacterium plasmmid pRGI00947
RIVM_C014947 149478
BBISO! lasmid: BB1501_7
BBIS02 lasmid: BB1S02_8
Jasmid: P
Enterobacter cloacae. Enterobacter cloacae isolte 133 genome assembly. plasmid: P4
1 lasmid: P
1 Jasmid: P
1 Jasmmid: P
Enterobacter cloacae. Enterobacter cloacae isolte 133 genome assembly. plasmid: P4
Enerobacter cloacac. Enterobacter cloacac isolte 171 genome assembly, plasmid: P2
Jasmid: P}
Jasmid: P
Enterobacter Jasmid: P4
asmid: PG
P 1 Jasmid: PS.
Jasmid: P
Enterobacter cloacac. Enterobacter cloacae isolate 764 genome assembly. plasmid: PS
Enerobacter cloacac. Enterobacter cloacac isolte 114 genome assembly, plasmid: P4
Pantoca agglomerans Enterobacter agglomerans Ce one modulator e, complete cd
FUIROL  3DNA,
FUIRO3TT 3DNA,
) 3DNA,
FUISO381 3DN;
ain C15117
” &
e V™ 3
Kiebsiella preumoniae  Klebsiella pneumoniae seain BITKP0021 plasmid pB17KP0021-3, complete sequence
Enterobacter hormacchei  Enterobacter hormacchei strain RHBSTW-00492 plasmid pRHBSTW-00492.5, complete sequence
sirin plasmid p 4,
srain 4,
@ s,
Enterobacter hormacchei  Entetobacter rain ENC . coL,
03 19001 plasmid pF,
Gi G strain | Col(pHAD2!
c 3
7. Col,
Enterobacter hormacchei  Enterobacter 7_Col
i R:
Enterobacter hormacchei  Enterobacter rain 2020CH
irain 2020C)
Jasmid: P
Enterobacter cloacae. Enterobacter cloacac isolate 171 genome assembly. plasmid: P3
Jasmid: P
P 1 Jasmid: P4
asmid: P4
Clebsicl at Jlasmid: P4
Enerobacter cloacac. Enterobacter cloacac isolte 108 genome assembly, plasmid: P7
isolate 2 lasmid: P2
fasmid: P3
ibsp. hof PN0S_4 DNA,
R | 2DNA,
R 2 DN,
bsp. ent 21 15482 DNA,
ibsp. o Enl plasmid pd.
rain 11
i M
Enterobacter hormaechei  Enterobacter hormacchei teain C1S plasmmid pC1S_004, complete sequence
L E61 plasmid pE61_005,
Enterobacter sp. Enterobacter sp. E76 plasmid pET6_005, complete sequence
L 5 plasmid pE1_00¢
suain 005,
Enterobacter hormaechei  Enterobacter hormacchei strain Eho-11 plasmid pEcl11-7, complete sequence.
srain 3
strain Eho-|
stain Y .
Enterobacter hormacchei  Enterobacter i 21522,
i RHBST W-00123 7
6.
Enterobacter cloacac. Enterobacter cloaae strain RHBSTW-00508 plasmid pRHBSTW-00508 S, complete sequence
Enerobacter cloacac Enterobacter cloacae sirain plasmid p 00399 4,
z st 2 2,
v 74,
rain RHBST PRHBSTW-00016_4,
RHBST W-00002_10,
strain ENCLAS21 ¢
ci strain EN ) coL.
seain ZHH, .
sy
stain MSBI_8J plasmid 4
suain
FDAARGOS_I
Enterobacter sp Enterobacter sp. BWH 37 plasmid unnamed3, complte sequence.
2 5360 RE37 4,
ei strain ECCS9 plastmid pECC
« 2 Col,
Enterobacter hormacchei  Enterobacter hormacchei sirain 48411CZ plasmid pd8d11CZ_Cal, complete sequence

Enterobacter hormaechei  Enterobacter hormacchei steain TUECL 19001 plasmid pTUECL19001-3, complete sequence

CPOT2957.1

cpososs.i
crosen1
cros263s.1
oS

CPO1I604.1

CPO12991.1
CPO44040.1
CPO6S170.1
CPo69942.1

OWoTI3L

0X030734.1
CPo3E99.1
CPO6T3IT.1
CPO7I268.1
CPI04686.1
cP107096.1
CP10TI04.1
CPI0TI07.1
cPITITS
LC0S6197.1

OW9106.1
CPosiass.1

CPO2741.1
cposa7as.1

OWsis979.1

CPo23gs21

APO22S121
8

APO2SI3S|
APO2SSITL
APO2SSI6.1
APO2SSS0.1

CPOE222.1
CPo9o149.1

000139189

00013915
000123693

0000956553
ooossasn1

0000981871

000160079
000108342
000105797
000128842
000108342
000108342

0000956583
000115999
000139189
000162709

000149601
00013659

00011856
00010072
00011089
00090861

000075568



SEI68

SEI68
SEIT2

DL3%
DLSSI

DLSSI

pQC07 3

pocor 3
pQCIT

PCAVIT61-205
PCAVI492-199

PCAVI492-199

P2EIBKPC
P2SIBKPC
PI2KPC
PA201-KPC
PIHO-KPC

P2SIBKPC
PI24KPC
P4201-KPC
PIH0-KPC
PCIIOKPC

PSISKPC
PRO2AKPC
PI40-KPC
PCIIOKPC

Actinomyeetota

Actinomycetes

Enterobacter
Klebsiclla

Enterobacter

BAI36% plasmid pCol_pHADS
i1

v ES0014967-3,
Enerobacter cloacac. Enterobacter cloacac isolate 1379 genome assembly, plasmid: P4
P | Jasmid: PS.

17
Enterobacter cloacac. Enterobacter cloacae isolate 125 geome assembly, plasmid: P2
1 lasmid: P

P 1 Jasmid: P4
I P4
Enterobacter cloacac. Enterobacter cloacae isolate 78 genome assembly, plasmid: P7
Enerobacter cloacac. Enterobacter cloacac isolte 114 genome assembly, plasmid: P4
asmid: P4

asmid: P4

e isolate
Enerobacter cloacac. Enterobacter cloacac isolate 171 genome assembly, plasmid: P3
F 1 Jasmid: P3

307 Jasimid: P
Enterobacter cloacac. Enterobacter cloacae strain SZECLI plasmid pSZECL_d, complete sequence
Enerobacter cloacac. Enterobacter cloacac plasmid pS31B DNA, complete scquence.

K 15-ESBL 15

ebsiclla p. Kiebsiella sp. WP3-W| 2 plasmid pWP3-WI8-ESBL-02_6 DN

Kiebsiella sp. Kebsiella sp. WP4-W18-ESBL-0: 05 3DNA,
STWI W0522-66-7 DNA,

pif ST
STNO7I 7534 DNA,
. MS76.4 DN

Enterobacter asburiae

ibsp. oharse srain
s

" RI
Enterobacter hormaechei  Enterobacter hormacchei train C15117 plasmid unnamed2
o .

Enterobacter

Klebsiclla

Enterobacter cloacae. Enterobacter cloacae stain Effluent_4 plasmid unnamed2, complete sequence
Enterobacter hormacchei  Enterobacter hormacchei strain C15 plasmid pC15_003, complete sequence
Citrobacter freandii Citrobacter freundii strain E11 plasmid pE11_004, complee sequence.
Citrobacter freandii Citrobacter freundii strain ES1 plasmid pES1_004, complete sequence.
ain C4 plasmid pCa_00:
Enterobacter hormacchei  Enterobacter hormacchei strain C44 plasmid pC44_003, complete sequence
£ srain 5,004,
@ e

3 plasimid pCfrl3.
iy

Enterobacter hormacchei  Enterobacter

srain RHBST

srain MSBI_81 pl

Cirobacter sp. Citrobact 3
G G 324 plasmid pCF_324
W-19C p

Enterobacter asburiae " -
cistrain ECCS9 plasmmid pECCS9-5,

Enterobacter cloacac. Enterobacter ECL3S2 plasmid pIMP-352003,
strin 1894 2,

Enterobacter asburiae
Enterobacter asburiae 6
i Citrobacter @ CZ plasmid

srain
eenkampii isolate C3-17

EC212.137

7
Citrobacter freandii Citrobacter freundii strain CFSANOTTT72 plasmid pCFSANOT7772, complete sequence.
Citrobacter sp. Citrobacter
Enterobacter hormacchei  Entetobacter rain 2020CH
» strain ATCC
RIVM_C014947 (. CO149475

Enterobacter cloacac. Enterobacter cloacae isolate 515 genome assembly, plasmid: P4
Enerobacter cloacac. Enterobacter cloacac isolate 78 genome assembly, plasmid:
P 1 i

53
Jasmid: P

Enterobacter cloacac. Enterobacter cloacac isolate 24 genome assembly, plasmid: P3
isalate 145 lasmid: PS

Jasmid: P3

Enterobacter cloacac. Enterobacter cloacae isolate 1074 genome assembly, plasmid: P3
Enerobacter cloacac. Enterobacter cloacac isolte 114 genome assembly, plasmid: P2
30 Jasmid: P3

plasmid: PS

-W19-CRE-01_I DN WPS-W19-CRE-01

KONIHI
lasmid pCAV1752-275,
Enterobacter sp. Enterobacter sp. RHBSTW-00422 plasmid pRHBSTW-00422.2, complete sequence
MOB_Silv__ SilvIos

159-

r 3
17211 17885\,
KL 000
solate lasmid: P2
0: "
et P plasmid pUCLAO:
WLK218 plasmid pWLK-107717,
Raoultlla planticola Raoultlla planticola ssain Rp_CZ1S051 1 plasmid pRp_3, complete sequence
Raoultella sp. Raoultlla sp. XY-1 plasmid unnamed?. complete sequence.
001 plasmid pIBIWAQOL
" 773,

KI9
kP

71 plasmid p122171-KPC,

2013110721
HIT plasmid pH17-2,
x

IX-Cl
RK

PRIKP36-

HSKPI07 plasmid pl
HSKP!

HSH-5432 plasmid unnamed.

HS091147 147,
Kicbsiella pneumoniae  Klebsiella pneumonia strain KP17-16 plasmid p17-16-KPC, complete sequence

2

37 plasmid pZZD:

17120 plasmid p17129-KPC,
Citrobacter koseri Citrobacter koseri strain CK 1008 plasmid pCK 1008-KPC-123, complete sequence
3DNA.

VR]

bIaNDM:-I plasmid p2,
KP36 plasmid 1,
36M

&,
wain Ecol 153 KPC,
Kiebsiella pneumoniae Klebsilla pneumoniae srain 721003 plasmid p721005-2, complete sequence
LHO4 plasmid pLH94-+

27 plasmid p DM,
Klebsiclla preunonice  Klebsilla pneumoniac sizain WCHKPO20097 plasmid pCTXMS_020097, complete sequence
3

X
Wl 150200
Kiebsiella preumoniae  Klebsiella preumoniae srain SCKP090421 plasmid pKPC2_090421, complete sequence
z P plasmid p plete seay
-KPC,

21,
Kiebsiella preunoniae  Klcbsiella pncumoniac srain ARLG-4771 plasmid pC1122 3, complete sequence
K . complete sequence

debsiella 5p. Kiebsiellasp. P1954 plasmid p00002.

kP KR
Kiebsiella pneumoniae  Klcbsiella peumonia strain KP18-2113 plasmid pKP18-2113-KPC2, complete sequence
D21 72-

M-S,
. dm129_ NDM1
Klebsiclla variicola Kiebsiellavariicola strain BD_DM_I15 plasmid p_kv_NDMI, complete sequence
D02357 plasmid pKPC-DDO2357, complete sequence.
KPIANDI plasmid i -1,
1,

021CK-01

201k
2021CK-01
201cH

KP

HS092753

BK34397

ly, plasmid: 75

plasmid: 76
Kiebsiella preumoniae  Klebsiclla pneumoniae sirain 721005 plasmid p721005-KPC
130504051 p -

Klebsiclla prewnonice  Klebiella pneumonia strain KP17-16 plasmid p17-16-CTX, complete sequence
E02162 plasmid pE02162_KPC,
plasmid p427113-2, complete sequence
Kiebsiella preumoniae  Klebsiella pneumoniac sgain 17ZR-91 plasmid p1 TZR-91-IncFII-1 14, complete sequence
srain EC R91TCL

Undefined in2: 12,
Enerobacter cloacac. Enterobacter cloacac sirain N1863 plasmid pN1S63-FIK

KP30E

FDAARGOS 43
JSIST plasmid plST-2,
wel

SO1 plasmid p !

CPO9S176.1
CP102493.1
cP103726.1
CP104470.1

OWso146.1

ows#o172.1

Ows9192.1

OWs#9197.1
OWsi0288.1
OWs0364.1
OWs49386.1

CPO48390.1

000058191

00302852
o

00230782

00549966



DLe6

DLAI0

DL410
DLe62

DLe62
DL6sS
SEIT2

DLSS

DL6ss
SEIT2

SEIL

Pp4201KPC

unnamed

unnamed
unnamed ]

unnamed
unnamed |

Tacit 2

unnamed]
PE28_001
paCTL2

PE28 001

PE28_001

paCIL2

PKC004_1

Kiehsiella
Klebsiclla

Klebsiclla

plasmid p z CPOS2364.1 00436329
2 2 CPOS2374.1 00433296
BIGKPO2. 3 CPos2512.1 00320033
BIGKPOI41 3 CPOS2540.1 00342477
23, CPOSTO36.1 00301881
plasmid pt -CT. CPOS9891.1 0057671
38,
plasmid p
B6753 plasmid plncF
KP
RK X
> b199b_NDM:
\_dm147a NDM
. dm193h_NDM:
\ dm6sda NDMI,
) dm749b_NDM:
dmS03b_NDMS,
| dm664h NDMS,
HSKPI07 plasmid pl -1,
HSKP! 1
plasmid p1220-CTXM,
|
ISIST
NTUH-K2044-CR
asmid: P
tasmid: P1
c Citrobacter n plasmid
ai G strain PI6¢
ai G Strin DY2010 plasmid al
ai a is . Jasmid:
ci ci isolate plasmid: P2
ai G I Jasmid: P2
FDAARGOS 431
00409 ed
c s47 SCLZSAT,
K-00365 pl
2 12049 plasmid p1 2049-FIT
RE-04_1 DNA, . strain: WP4-S18-CRE-04
INFO:
plasmid pC2_001
BIGKPOITT 77-1
RHBST Jasmid pRHBSTW-00574 2
Rl )
ARLG3 7521
FDAARGOS_I
KSBI_9E plasmid pKSB1_9E._
INFI 181
SBII24.1
KSB2_IC _ic2,
Kichsiella variicola Kiebsiclla varicol -
0 s
Kiebsiella 022CK-00501 plasmid n
Klebsiclla 022CK-00502 plasmid unnamed
Kiehsiella variicola Klebsiclla varicol K00503
0 504 p
Kiebsiella 022CK-00505 plasmid a
Kebsiclla 022CK-00367 plasmid unnamed
Klebsiella variicola Kiebsiclla varicol K.00368
lasmid:
asmid: 2
tasmmid: P1
Pl

1042 plasmid pCAVI042-183, complete sequence

T698-1 plasmid p e,
"

INF i
1

ARGOS_93

GOS
\TCC 700603

10r7,
Tcc
ol
3 TW-00365
W-00651 006512,
ARL
321 2

5088 plasmid pMBSS90_1, complete sequence

INF321

3,
Kp_p_I plasnid pESBL_BMTH Kpneu I,
i

asmid: P1

Klebsiclla pneumoniae
Kiebsiella pneumoniae

27 plasmid p

Klebsiella pneumoniae strain CAV134 plasmid pCAV1344-250, complete sequence

Klebsiella poeumoniae strain CAV1193 plasmid pCAV1193-258, complete sequence
Kps701

FDAARGOS I

PKPA6.mer10,

Kiebsiella pneumoniae

57
Kiebsiella pneursoniac strain 2017HL-00503 plasmid Kpn-WC17-007-01, complete sequence

Jasmid pMBT964_1,

3571

1
|
L

INF
KP63 plasmid pKPC-063001

PO0I77 plastmid pKLPOOIT7 3, complete sequence

KLPOOIS! pl
151

solate lasmid: P

FDAARGOS -

02014
sCl ) 040074,

WCHKP115069 p

WCHKPO15093 plasmid pl_015093, complete sequence

7 plasmid p 3
2074 plasmid pC2974-
9

2660 plasmid pC2660-2,

lasmid pSECRIS-2374A,
VO7EIS 01,
020120,
ain SS141 plasmid plamid 2,
115016,
 CTX M I
EI6KPO30L 8
1 17KPO020-1,
n 17KPO0OS-1
16KPOISO-1|
16KPOIOS-1,
° 16KPO0SO-1,
EIGKPO311 141,
EI6KPOL 151
Kiebsiella preunoniae  Klebsiella pneumoniae seain C16KPO192 plasmid pC16KPOI92-1, complete sequence
° 16KP004O- 1
16KPO160-2,
STEFF
@ 2,
RHBST PRHBSTW-00066
plasmid p
IncFIK,
plasmid p -CTX,
i Jasmid pHS20R 14-1,

Kiebsiella pneumoniae
Kiebsiella preunoniae

AR 606
Klobsiclla pneumoniae strain ARLG-4871 plasmid pC603_1, complete sequence

Klebsiella pneumoniae

Klebsiclla pocumoniac strain ARLG-4837 plasmid pC327 1, complete sequence
ARL 259

Klebsiclla preumoniae strain ARI

197 plasmid pC251_1, complete sequence
S 1

FDAARGOS |
Bs61
_IncFIBK
Kio1 773,
Kiebsiella preunoniae  Klebsiclla pneumonia strain KP18-2113 plasmid pKPI8-2113-1, complete sequence.
520851 1

Kiebsiella pneumoniae

Kiebsiella pneuroniac strain CRK3022 plasmid pCRK3022-1, complete sequence.
sl ) IncFl

o1,

140253 plasmid pl_140:

HSKPL07 plasmid pHISKP107-1,

KP
plasmid pKPN_40

RKP
RKP.

RKP 21

RKP_
RKP_17

RKP_ CPI07474.1 00199514



SEIT2

DLe67
SE0s7

pLsI2

DLS36

bLss2

DLSS3

DL60O

DL6G2

pQci 2

pAMOI
PEL3
n
pI4VAL_L
PE362
ol
unnamed_1

unnameds

pSMCT

unnamed ]

PSMUNASI6

PSmWW4

unnamed2

2

Singleton
Singleton
Singleton

Singleton

Singleton

Singleton

Singleton

Singleton

Singleton

ND ND ND ND
ND ND ND ND
ND ~D ~D ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND
ND ND ND ND

Yersiniaceae

Yersiniaceae

Erviniaceae

Yersiniaceae

Alcaligenaceae
ND ND ND ND
ND ND ND ND

Erviniaceae

Kiehsiella
Klebsiclla

Klebsiclla
ND

ND

Enterobacter
ND
Kiehsiella
Enterobacter
Enterobacter
Enterobacter
Enterobacter
Klebsiclla

Enterobacter

Kiehsiella
ND

Citrobacter

RKP

RKP_
srain 201

CK-00781
STIS plasid pKP(

Kpo201 lasmid:

plasmid: CNR3

Kiebsiella preunoniae

Klebsiclla pocumoniac strain KP17-16 plasmid p17-16-CTX, complete sequence
K.

tasmmid: P1
lebsiell isolate 325 lasmid: PL
1 lasmid: P1
30 asmid: P1
307 tasmid: P1
307 1
{_IMP6 DNA,
e,
03850 plasmid p203850-1
HG109-
STIN ¢
rain RHBST

Kiebsiella pneumoniae

Klebsiclla preumoniae strain RHBSTW-00113 plasmid pRHESTW-00113 2, complete sequence
IncFIIK,

Kiebsiella pneumoniae

Kiebsiella preursoniac strain RGF172-1 plasmid pRGF172-1-214k, complete sequence
G 5,

9-1 plasmid pRGF99-1-21

Kiebsiella pneumoniae

17 plasmid pl X
Kiebsiella pneursoniac strain WCHKP! 1501 | plasmid pVir_1 15011, complet

sequence

NC-01 plasmid

KP167 plasmid pKP167-261,
KSBI Jasmid: 2

011 o

Kpnd7 K.

BSIl 28 Vi res

|_HS-3494_NODE2,

KL 0000022,
s001 tasmid: P1

ND
ND

ND

ND

ND
ND

ND
Versinia pestis
erratia sp.

s St 91001 plasmid pCR
Serratiasp. SSNIHI plasmid pSER-$40¢, complete sequence.
75 13753,

u
2072 plasmid pC2972-
601

plasmid pC2601-

BIQOOOT
K421

BDITI

16KPO0SO-4,

Kiebsiella pneumoniae
Citrobacer sp.

s
Kiebsiclla preumoniae strain RHBSTW-00515 plasmid pRHBSTW-00315_4, complete sequence

4, complete sequence

Citrabacter sp. RHBSTW-00446 plasmid pRHBSTW-00446,
STLIN_3 plasmid a,

ci 75-1 plasmid p.S175-1.3

EC96 plasmid pECO6.32kb,

FSANO29872.2,

rain C} FSANO29865 2

s Ci plasmid pCFSAN029843

FSANO29856_1

" FSANO44921 plasmid pCFSAN(44921 2, complete sequence.
FSANO44SSS,
FDAARGOS |
FDAARGOS
e train C FSANOSS605_0:

Salmonella enterica

bsp. enterica strain C FSANOSSO8_0:

Salmonelia sp.

enterica strain
Salmonella sp. A7 plasmid unnamed], complete sequence

2,
Salmonella enterica subsp. enterica strain CFSANOSSS91 plasmid pCFSANOSS391_02, complete sequence
i 03,

Salmonella enterica
Citrobacter freandii
ai

3
Salmonclla enerica srain PNUSASO11707 plasmid PNUSASO11707
Citrobacter freundii strain CF1507 plasmid pCFI1807-5, complete sequence
ci 22064,

Citrobacter freandii

strain C}
Citrabacter freundii strain CFA1707 plasmid pCFA1707-6, complee sequence.
lasmi

Kiebsiella preumoniae

ol
Kiebsiella preursoniac strain FCI plasmid pMET-1 FCI muliresistance plasmid, complete sequence
»:

Preudomonas acruginosa
Pseudomonas acruginosa
Preudomonas acruginosa

Pscudomonas eruginosa integron In 101 DNA
Pscudomonas aeruginosa pMATVIM- plasmid
Prcud: FDAARGOS

Preudomonas aeruginosa  Pseud
Y 1

Pseudomonas aeruginosa  Pscud MRSNI

Preudomonas aeruginosa  Pseud sl

Achromobacter rublandii
Preudomonas acruginosa
Pseudomonas acruginosa

‘Achromobacter ruhlandii strain 138R plasmid p13SR, complete sequence
Pscudomonss seruginosa stain 164130 plasmid p4130-KPC, complete sequence
Pscud v P,

Jasmid: P4

ND

Jasmid: P4

L
b 34977

 complete sequence

ci subs 4983 21kb,

Enterobacter hormacchei
Kiebsiella pneumoniae

s 300kb,
Enterobacter hormacchei strain CAV 1311 plasmid pCAVI1311-34, complete sequence
Klebsiella preumoniac strain CAV 1392 plasmid pKPC_CAV 1392, complete sequence.

CAVIGES,

c

It

Enterobacter

plasmid pKPC_CAVI1321-45, complete sequence
AVI344-40,
kb,

Klebsiella preumoniae

Klebsiclla poumoniae strain CAV1193 plasmid pKPC_CAV1193, complete sequence
MNCI REG9_3

RETS 3,

MNCI
MNCI RE:

Klebsiella pneumoniae
Escherichia coli

Klebsiclla preumoniae strain CAV1042 plasmid pKPC_CAV1042-44, complete sequence
Escherichia colistrain Ecol AZI61 plasmid pECAZ161_KPC, complete sequence.
AR

AR

Citrobacte freandii

R 3
Citrobacter freundii complex sp. CENIHO plasmid pKPC-9ds8, complete sequence
s AR

Gi srain ey

Enterobacter hormacchei

G strain 44,
Enterobacter hormacchei strain ENCL4212 plasmid pKPC_48212_VIM, complete sequence.

ML
NU-CI
ARL =
ARLG-323 E
Citrobacter freandii Citrobacter freundii strain PT697 plasmid pKPC_P7697, complte sequence.
g ci strain P7699 plasmid pKPC_P7699,
s10 RE0.3,
E 360 E37
ei strain 39732C; - VIM,
« 16 ZVIM,
Enterobacter hormacchei  Enterobacter rain 48947C; 7 VMl
ai G srain 91 15917443,
wain 202201
Enterobacter hormacchei  Entetobacter irain 2022
* Kpd
Citrobacter koseri Citrobacter koseri ly _assembly_1, scafTold
KL 00001

ND

Enterobacter asburiae

ci 621 plasmid pKAM621_3 DN
Enterobacter asburiae sgain CAV1043 plasmid pCAV1043-58, complete sequence

Citrobacter freandii

Citrobacter freundii strain FDAARGOS_T3 plasmid unnamed, complete sequence
9,

Citrobacter freandii

. plasmmid pKPC-beat
Citrabacter freundii complex sp. CENTHO plasmid pCFR-1cbé, complete sequence
05672,

ol
15WZ-82

FDAARGOS 523

ci plasmid pCAV1857-47, complee sequence
L 96-1 plasmid pZ96-1_4,
BIQOOOT
G ci strain RHBST W-00485
ci G strain RHBST W-00985 4,
Citrobacter sp. Citrobacter sp. RHBSTW-00903 plasmid pREBSTW-00903_4, complete sequence.
Cirobacter sp. Citrobacter sp. RHBSTW-00881 plasmid pRHBSTW-00881 3, complete sequence
s ol 510_¢
ai G Strain RHBST W-00302_:
Eho-El 2
Klebsiella grimontii Klebsiella grimonti strain KOX 60 plasmid ps
G srain CCY PCCRI2A236-4,
Enterobacter asburiae x
rain 1585m1 D
ci rain 59174 plasmid ps9174-57.6,

CP107479.1

OW969657.1

AE017044.1

MZS81331.1
OW§49520.1
OwoeTI6T1
CPOD96S.1
CPOI0374.1
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Table S6: Comparison of observed and predicted host ranges.

Observed by Mash distance approach Prediction by MOB-Typer
Clusters/Singletons T: mic rank Taxon T ic rank Taxon Comparison Host range
1 (n=3) Order Enterobacterales Order Enterobacterales same
2 (n=3) Genus Non-SMC Serratia Genus Serratia same
3 (n=5) Class Gammaproteobacteria - - different MOB-Typer unpredictable
4 (n=2) Order Enterobacterales Order Enterobacterales same
5 (n=2) SMC SMC Order Enterobacterales different observed < predicted
6 (n=2) Class Gammaproteobacteria Phylum Proteobacteria different observed < predicted
7 (n=2) Order Enterobacterales Order Enterobacterales same
8 (n=6) SMC SMC Genus Serratia different observed < predicted
9 (n=4) SMC SMC Order Enterobacterales different observed < predicted
10 (n=2) Order Enterobacterales Phylum Proteobacteria different observed < predicted
11 (n=9) Order Enterobacterales Phylum Proteobacteria different observed < predicted
12 (n=2) Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
13 (n=10) Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
14 (n=2) Class Gammaproteobacteria Multi-phylla Firmicutes,Proteobacteria,Actinobacteria different observed < predicted
15 (n=2) multi-phyla Actinomycetota Multi-phylla Firmicutes,Proteobacteria,Actinobacteria same
16 (n=2) Order Enterobacterales Order Enterobacterales same
17 (n=5) Order Enterobacterales Phylum Proteobacteria different observed < predicted
18 (n=5) Order Enterobacterales Order Enterobacterales same
19 (n=2) SMC SMC Genus Serratia different observed < predicted
20 (n=3) SMC SMC Order Enterobacterales different observed < predicted
21 (n=2) SMC SMC Order Enterobacterales different observed < predicted
22 (n=4) SMC SMC Order Enterobacterales different observed < predicted
23 (n=3) SMC SMC Order Enterobacterales different observed < predicted
DL304_GCA_003355135_pSmN45 SMC SMC Order Enterobacterales different observed < predicted
DL436_GCA_006974205_pATCC SMC SMC Order Enterobacterales different observed < predicted
DL512_GCA_002220715_punnamed4 SMC SMC Genus Serratia different observed < predicted
DL512_GCA_002220715_punnamed5 Order Enterobacterales Order Enterobacterales same
DL536_SM39_pSMCI1 Phylum Pseudomonadota Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
DL552_GCA_001417865_punnamed1 SMC SMC Order Enterobacterales different observed < predicted
DL553_GCA_001294565_pSmUNAMS36 Order Enterobacterales Order Enterobacterales same
DL600_GCA_000336425 pSmWW4 SMC SMC Genus Serratia different observed < predicted
DL662_GCA_003031545_punnamed2 Order Enterobacterales Order Enterobacterales same
DL662_GCA_003031545_punnamed3 Order Enterobacterales Order Enterobacterales same
DL663_GCA_009858195_pKPC-2-HENAN1602 Order Enterobacterales Phylum Proteobacteria different observed < predicted
DL671_GCA_019974075_p2020-0-9 Phylum Pseudomonadota Phylum Proteobacteria same
DL672_GCA_002947235_plasmid Phylum Pseudomonadota Phylum Proteobacteria same
DL681_GCA_003967055_pSERASO1 SMC SMC Order Enterobacterales different observed < predicted
DL688_GCA_008931425_pE28_004 Class Gammaproteobacteria Order Enterobacterales different observed > predicted
DL690_GCA_013122155_p2 SMC SMC Order Enterobacterales different observed < predicted
DL692_GCA_019968845_pJBIWA004_1 SMC SMC Order Enterobacterales different observed < predicted
DL696_GCA_904866365_plasmid3 Order Enterobacterales Order Enterobacterales same
DL696_GCA_904866365_plasmid4 Order Enterobacterales Family Enterobacteriaceae different observed > predicted
DL710_GCA_006716725_pWVU-009 SMC SMC Order Enterobacterales different observed < predicted
SE003_10VA4_plasmidl SMC SMC Order Enterobacterales different observed < predicted
SE007_12BL3_plasmidl Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
SE007_12BL3_plasmid2 Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
SE007_12BL3_plasmid3 Order Enterobacterales Multi-phylla Firmicutes,Proteobacteria,Actinobacteria different observed < predicted
SE022_14BL03_plasmid1 SMC SMC - - different MOB-Typer unpredictable
SE022_14BL03_plasmid2 Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
SE028_14BL09_plasmid1 Genus Non-SMC Serratia Order Enterobacterales different observed < predicted
SE034_14VA2_plasmidl SMC SMC Order Enterobacterales different observed < predicted
SE038_14VA7_plasmidl Order Enterobacterales Class Gammaproteobacteria different observed < predicted
SE044_CM5_plasmidl Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
SE050_E06_neb_plasmidl SMC SMC Genus Serratia different observed < predicted
SE065_E23_plasmidl Order Enterobacterales Family Enterobacteriaceae different observed > predicted
SE074_E36_neb_plasmidl SMC SMC Order Enterobacterales different observed < predicted
SE074_E36_neb_plasmid3 SMC SMC - - different MOB-Typer unpredictable
SE079_E41_plasmidl SMC SMC Order Enterobacterales different observed < predicted
SE084_E46_plasmid2 SMC SMC Order Enterobacterales different observed < predicted
SE084_E46_plasmid3 SMC SMC Order Enterobacterales different observed < predicted
SE102_ET_H2_ plasmidl SMC SMC Genus Serratia different observed < predicted
SE133_KC057_plasmid1 Order Enterobacterales Order Enterobacterales same
SE133_KCO057_plasmid2 Order Enterobacterales Phylum Proteobacteria different observed < predicted
SE140_KC069_plasmid1 Order Enterobacterales Family Enterobacteriaceae different observed > predicted
SE168_QCO07_plasmid4 Order Enterobacterales - - different MOB-Typer unpredictable
SE168_QC07_plasmid6 Order Enterobacterales Genus Klebsiella different observed > predicted
SE172_QCl11_plasmid6 SMC SMC Genus Enterobacter different observed > predicted
SE172_QCl11_plasmid8 Order Enterobacterales Genus Enterobacter different observed > predicted
SE174_QC13_plasmidl Order Enterobacterales Multi-phylla Proteobacteria,Actinobacteria different observed < predicted
SE180_QC19_plasmidl SMC SMC Order Enterobacterales different observed < predicted
SE213_QE30_neb_plasmidl SMC SMC - - different MOB-Typer unpredictable
SE214_QE31_neb_plasmidl SMC SMC Order Enterobacterales different observed < predicted

SE227_ET W2 _plasmidl SMC SMC Order Enterobacterales different observed < predicted
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