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Genomic typing: resistome, virulome, serotyping and phylogroup 

The MultiLocus Sequence Type (MLST) of the ECO16764 strain was assessed using the PubMLST 

web-server (1) and the Achtman scheme. The resistance and virulence genes content was determined 

with Abricate v0.9.8 (https://github.com/tseemann/abricate), considering the ResFinder (2) and 

VirulenceFinder databases (3,4). The presence of a resistance gene was determined considering only 

the exact matches. Virulence genes with at least 90% coverage and 90% identity were selected. 

Plasmid sequences were screened using both Plasmid Finder (5) and NCBI database annotations using 

BLASTn, looking at the hits of sequences external to the chromosome. In addition to the main 

plasmid PGA_EcoNDM-5, five other external sequences were generated by the hybrid assembly, four 

of them circular and one linear, with the following lengths: 90.296bp, 76.841bp, 11.208bp, 8.335bp 

and 4.773bp. 

The main plasmid PGA_EcoNDM-5 has shown its best hit against the plasmid CP043230.1 (identity 

of 99.74%, coverage 100%). The other best hits were respectively: LR880736.1 (identity of 100%, 

coverage 100%), CP057691.1 (identity of 98.15%, coverage 76%), MH985167.1 (identity 99.97%, 

coverage 61%) with InCFIB, CP016513.1 (identity 99.98%, coverage 79%) and CP082631.1 

(identity 99.43%, coverage 100%). 

Serotyping and Phylogroup were determined using SerotypeFinder (6) and ClermontTyping (7) 

softwares respectively. Genome annotation was performed using Prokka-v1.14.6 (8). 

 

Phylogenetic analysis 

All the available Escherichia coli genomes were downloaded from the PATRIC database, updated to 

July 2021 (9). Genomes with the genome size > 4Mb, number of contigs < 300 and N50 > 50.000bp 

were selected. The genetic distance based on k-mers between the ECO16724 and all the selected strain 

from the PATRIC was calculated using Mash algorithm (10). The first 50 closest hits were considered. 

All the 50 selected assemblies were aligned to a complete reference genome (NZ_CP041955.1) using 

progressiveMauve (11). Then, the coreSNPs were called using the software Purple, described by 

Gona and colleagues (12). Core SNPs are considered as single-nucleotide variable sites flanked by at 

least five conserved bases present in all the selected genomes of this analysis. 

The coreSNPs alignment was used to infer the phylogenetic analysis through the RAxML software 

v8.2.8 (13). The evolutionary model ASC_GTRGAMMA was chosen, considering the Lewis 

correction (14) and 100 bootstrap replicates. 

 

  

https://paperpile.com/c/WIOyie/5S4zn
https://github.com/tseemann/abricate
https://paperpile.com/c/WIOyie/m98LT
https://paperpile.com/c/WIOyie/gIv5
https://paperpile.com/c/WIOyie/rJdgg
https://paperpile.com/c/WIOyie/UKqI7


Plasmid map and comparison 

The annotations of the plasmid content were generated using Prokka v1.14.6 (8). Plasmid map was 

designed using SnapGene viewer software (snapgene.com).  

The plasmids sequences of the strains closest to ECO167164 including the latter were aligned using 

progressiveMauve (11) and visualised using R software v3.6.3 (15) through the package genoPlotR 

(16). 

  

https://paperpile.com/c/WIOyie/FDLgH
https://paperpile.com/c/WIOyie/Ga7PH
https://paperpile.com/c/WIOyie/Ga7PH
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Supplementary Fig. S1. Graphical Mauve representation of the regions of homology in the blaNDM-

5-harbouring plasmids in the ECO16724 isolate and its five phylogenetically closest relatives. 
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