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Methods
Whole genome sequencing and bioinformatics analysis
[bookmark: _GoBack]Following characterization at the NCIC, the isolates were sent to the Microbiological Diagnostic Unit Public Health Laboratory in Melbourne, Australia, for whole genome sequencing (WGS) and bioinformatics analysis. Nextera XT (Illumina Inc., San Diego, CA, USA) DNA libraries were prepared using the manufacturer's protocols and sequenced on the Illumina NextSeq 500 (Illumina Inc.). Raw sequencing data were assessed and trimmed to remove sequencing adapters and low-quality sequences. A publicly available bioinformatics pipeline, Nullarbor, was used to analyze the sequence data, incorporating de novo genome assembly for identification of genomic determinants of antimicrobial resistance and allele profiles for MLST. A maximum likelihood phylogenetic tree was inferred from core genome single-nucleotide polymorphisms (SNPs) using IQ-TREE v. 1.6.2, after masking predicted regions of recombination. A General Time Reversible (GTR) model of nucleotide substitution with a model of rate heterogeneity and four rate categories was used, with 1000 bootstrap replicates to determine branch support.  Raw sequencing data have been uploaded to the National Center for Biotechnology Information database under BioProject PRJNA574233 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA574233).
The results of the WGS and bioinformatics analysis are reported in the Results section of the main manuscript.  



Diversity analysis
128 additional genomes of Escherichia coli ST410 were downloaded from the NCBI sequence read archive to examine this sequence type's diversity. The full list of sequences can be found in Figure S1 and is based on two recent studies,1,2 along with the genomes of the 56 ST410 isolates included in this study (PRJNA574233).  Genomes were analyzed as follows: after testing for quality (Phred score >15), they were trimmed of sequencing artifacts using default settings of FastP software.3  The clean FASTQ files were used for the assembly using SPAdes assembling software.4  Among the resulting contigs (assembled reads), those shorter than 800bp were filtered out.  Annotation was performed using Prokka software 5 with an E. coli-specific database. Pan-genome analysis was performed using Roary software,6 and core genome alignment was performed using Mafft software.7  The approximately-maximum-likelihood phylogenetic tree was calculated using FastTree software.8  Antibiotic resistance genes were detected by running Abricate software (https://github.com/tseemann/abricate), using the ResFinder database.9  Representative contigs carrying the two carbapenemase genes, blaKPC-2 and blaNDM-5, found in the study isolates were plotted using EasyFig software.10
Results of diversity analysis
The contig on which blaNDM-5 was found, similar in all isolates, assembled to the length of approximately 10kb and included several other resistance genes and transposable elements (Figure S2). The NDM-5 gene was adjacent to an IS30 family transposase. The entire fragment, when compared to the NCBI nr database, was commonly found on IncFIA-IncFII and IncFIB-IncFII plasmids, such as the plasmids with NCBI accession numbers MG649062 and MT199177, respectively. 
The KPC-2 gene was found on two different types of contigs, suggesting the occurrence of two independent acquisition events (Figure S3).  The isolate marked in purple (SRS5440685, from patient 51, Figure S1) was found to carry blaKPC-2 without the IncA/C plasmid, but with an IncN plasmid. A large fragment of this plasmid was assembled with both the KPC-2 gene and other genes related to regulation and dispersal, specific to the conjugative antibiotic resistance plasmids of the IncN family (Figure S2). The more frequent fragment containing the KPC-2 gene did not assemble to a long contig. On this contig, only two adjacent transposable elements were identified, belonging to the Tn3 family. This contig, containing three genes, was found in all the isolates marked in red (Figures S2 and S3). 
Core genome alignment of the 128 genomes downloaded,1,2 accompanied by the 56 genomes sequenced in this study, was based on 3,828 genes (core genome-based phylogenetic analysis, Figure S1). The results of this analysis demonstrate that all the ST410 isolates found in this study were more closely related to each other than to ST410 isolates found elsewhere in the world. The clade to which the genomes from this study belonged has been designated B3/H24Rx1. This clade, with only 2 exceptions, was not associated with carriage of blaNDM-5 among the non-Israeli genomes analyzed (Figure S1).  The NDM-5 gene was more commonly associated with the B4/H24RxC clade, not represented among the Israeli isolates.
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Supplementary figure legends
Figure S1: Core genome analysis, including β-lactamase profile, of 128 ST410 genomes previously published by Roer et al.1 and Feng et al.,2 along with the 56 genomes from this study. B4/H24RxC and B3/H24Rx indicate clade complexes corresponding to the previous annotation by Roer et al.1  The Israeli genomes are highlighted in gray.  Accession numbers of 2-carbapenemase-producing isolates are further highlighted in red (major group) or purple (single isolate). 

Figure S2: Representative genetic fragments (contigs) on which blaNDM-5 and blaKPC-2 were found in the Israeli genomes. 

Figure S3: Molecular characteristics of the ST410 E. coli isolates, adjacent to a maximum likelihood phylogenetic tree.  Branch values indicate support from 1000 bootstrap replicates. Phylogenetic analysis of the isolates' genomes suggests that most dual-carbapenemase (NDM and KPC) isolates (red) were derived from a common ancestor. The presence of similar determinants of antimicrobial resistance and plasmid replicons in these isolates supports this hypothesis. A different plasmid replicon (IncN vs IncA/C) and different profile of antimicrobial resistance determinants was identified in one isolate (purple) that phylogenetically grouped separately from the other dual-carbapenemase isolates.
   

