
The nanopore-only microbial isolate sequencing solution (NO-MISS), combined with the EPI2ME™ wf-bacterial-genomes 
workflow, enables rapid sequencing and automated analysis of bacterial isolates, including efficient de novo assembly, 
identification, sequence typing, and predicted antimicrobial resistance profiling

Rapid whole-genome sequencing, de novo assembly, and 
characterisation of bacterial isolates
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Bacterial isolates characterisation
Library preparation and sequencingWhole-genome sequencing and characterisation of microbial isolates is a valuable approach across many 

settings, including in public health, food safety, biopharma, and research sectors. In particular, predicting 
the antimicrobial resistance status or other phenotypic properties of strains is important, especially during 
outbreaks. Oxford Nanopore sequencing overcomes limitations that exist for short-read bacterial sequencing, 
and enables high-quality, contiguous genome assemblies that resolve complex genomic structures, including 
repetitive elements and plasmids. Here we demonstrate the nanopore-only microbial isolate sequencing 
solution (NO-MISS) approach, combined with analysis using the wf-bacterial-genomes workflow, on 
32 foodborne pathogens from an FDA proficiency panel.

Following DNA extraction with Maxwell RSC Cultured Cells DNA Kit, libraries were prepared using the Rapid 
Barcoding Kit (SQK-RBK114.24). NO-MISS allows for up to 24 samples to be multiplexed together, so the 32 
samples were split into two sets of 16 samples and loaded onto two MinION Flow Cells. They were sequenced 
for 72 hours to reach the minimum target coverage of 50x. Basecalling was performed using high accuracy 
(HAC) mode on MinKNOWTM.

Fig. 2 a) PCR-free library preparation with the Rapid Barcoding Kit. A transposase is used to fragment 
and attach barcodes to DNA before adding a sequencing adapter. b) Sequencing is carried out on 
a benchtop GridION™ device using two MinION™ Flow Cells, each run for 72 hours.

Fig. 1 Overview of the end-to-end process for characterisation of bacterial isolates.

Fig. 3 a) The EPI2ME platform was used to run the wf-bacterial-genomes workflow and generate 
a report. The report includes b) quality metrics, and c) de novo assembly statistics with further 
characterisation results. 

Fig. 4 Multilocus sequence typing (MLST), serotyping, and antimicrobial resistance prediction report.

Analysis with wf-bacterial-genomes via EPI2ME
Further analyses and antimicrobial resistance 
characterisation

wf-bacterial-genomes can be run either on the command line or via the EPI2ME Desktop Application, which 
provides a simple graphical interface for setting parameters and running the workflow. It accepts either FASTQ 
or BAM files as input. In this example, FASTQ files from MinKNOW were used with default parameters, and with 
additional isolate characterisation analysis selected. The report generated includes quality control metrics and 
results for each sample, indicating that the sequencing was completed successfully and with high accuracy 
and coverage. 

An additional report was generated for each sample showing further analyses. The example in Fig. 4 was 
identified by MLST as belonging to the senterica_achtman_2 scheme and therefore further characterised 
by SeqSero2, which identified the isolate as belonging to the Heidelberg serotype. Additionally, ResFinder 
was used to identify genes and SNVs associated with antimicrobial resistance, and in this case, identified 
eight features associated with resistance. These results demonstrate how NO-MISS can be combined with 
wf-bacterial-genomes to enable efficient, high-resolution characterisation of bacterial isolates.
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More information can be found at: epi2me.nanoporetech.com/epi2me-docs/workflows/wf-bacterial-genomes

https://epi2me.nanoporetech.com/epi2me-docs/workflows/wf-bacterial-genomes

