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blaCTX-M-27-Encoding Escherichia coli 
Sequence Type 131 Lineage C1-M27 Clone 

in Clinical Isolates, Germany 

Technical Appendix 

Whole-Genome Sequencing 

On the isolates examined in this study (Technical Appendix Table), we conducted whole-

genome sequencing using Illumina platforms (either MiSeq or NextSeq), as described previously 

(1,2). Briefly, genomic DNA was isolated from overnight cultures by using the Purelink 

Genomic DNA Mini kit (Invitrogen, Darmstadt, Germany). For short-read whole-genome 

sequencing, an Illumina Nextera XT library (Illumina Netherlands BV, Eindhoven, the 

Netherlands) was constructed and sequenced. The blaCTX-M-27-encoding Escherichia coli 

sequence type (ST) 131 isolate H105 a member of the lineage C1/H30R was sequenced for its 

complete genome using PacBio RSII system (Pacific Biosciences, Menlo Park, CA, USA). 

GenBank accession numbers for the chromosome and plasmid are CP021454 and CP021871, 

respectively. 

In Silico Analysis 

For genome assembly of Illumina reads we used Spades V.3.6 (3). Annotation was 

performed with Prokka V1.11 (4) using standard default parameter settings. PacBio data were 

assembled de novo based on 59,447 PacBio long reads with an average read length of 10,355 bp 

using RS_HGAP_Assembly.3, included in the SMRT Portal version 2.3.0. Illumina short reads 

were mapped onto the assembled sequences using Burrows–Wheeler Aligner to obtain a highly 

accurate genome with QV60 final quality. Assembly quality was assessed through QUAST v2.3 

(5), and contigs with >500 bp were considered for further analysis. Multilocus sequence typing 

(MLST) was carried out by mlst-package (https://github.com/tseemann/mlst). The blaCTX-M 

profiles, fim-type, serotype, and virulence gene were determined by Resfinder, FimTyper, 
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SeroTypeFinder, and VirulenceFinder, respectively (6–9). Plasmid incompatibility groups and 

plasmid MLST was performed using PlasmidFinder and pMLST (10). The presence of the 

M27PP1 region was determined by LS-BSR (11). For core genome analysis, draft genomes of 

the 24 isolates from Germany were compared with isolates from Japan (n = 13) using Harvest 

Suite (version 1.2) (12) with a default parameter E. coli EC958 and E. coli H105 were used as 

reference genomes for between- and within-clade comparisons (Technical Appendix Figure). 

Genome sequencing data for the blaCTX-M-27-encoding isolates are deposited in European 

Nucleotide Archive under accession no. PRJEB21697. 
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Technical Appendix Figure. Core genome based phylogenomic analysis of Escherichia coli sequence 

type (ST) 131 C1-M27 isolates from Germany and Japan (13). The tree is rooted to EC958. An average 

of 59 single-nucleotide polymorphisms were identified in core genome of C1-M27 clade, whereas an 

average of 292 single-nucleotide polymorphisms was recognized between C1-M27 and non–C1-M27 

clade. Scale bar indicates nucleotide substitutions per site. 


