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Oxford  Nanopore  continues  to suppor t frontline  rap id  outbreak re sponse

May 2022 - Portugal
First genome of monkeypox from 

recent multi-country outbreak

Dec. 2022 – United Kingdom
Prospective surveillance of Group A 

Strep outbreak

Feb, 2023 - Cambodia
Full genome from human infection with 

avian influenza (H5N1)
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Accessible platforms empower any lab 
to deploy genomic sequencing, 
enabling distributed networks

Streamlined workflows and real-time 
data deliver rapid turnaround from 

sample to answer

Long, accurate reads generate 
complete microbial genomes and 
resolve plasmids, mobile elements

Advantage s  of imple me nting  Oxford  Nanopore  Te chnologie s  

Nanopore genome 
assembly

Short-read genome 
assembly

Plasmids ✅ Bacterial 
chromosome ✅

Plasmids 
❌

Bacterial chromosome 
❌

Figure  from Ryan Wick, University of Melbourne , Australia
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Kit V14, 
R10.4.1

Q20+ che mis try update s  de live r high accuracy
Results from the community
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 Short‐read data can struggle to resolve repeat regions larger 
than the library size, resulting in fragmented, incomplete genome 
assemblies1

 Nanopore sequencing can greatly improve genome assembly, 
with the ability to

― Produce complete, closed genome assemblies and resolve 
genomic context of the chromosome and plasmids

― Genome contiguity and complete plasmid sequences are 
particularly important to understand mechanisms and drivers 
of antimicrobial resistance in bacterial pathogens

Ge ne rating  contiguous , high-quality bac te ria l ge nome  and p lasmid  as se mblie s

Nanopore genome assemblyShort-read genome assembly

Plasmids 
✅

Bacterial chromosome 
✅

Plasmids 
❌

Bacterial chromosome 
❌

1. Koren and Phillippy. "One chromosome, one contig: complete  microbial genomes from long-read sequencing and assembly." Current opinion in microbiology 23 (2015): 110-120.
Figure  from Ryan Wick, University of Melbourne, Australia
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 Authors assessed ONT R10.4.1 chemistry on three strains of Salmonella 
carrying multidrug resistant (MDR) plasmids

―Reported average nucleotide identity >99.9975% between each 
assembled sequence and reference genome 

―Figure (right): trend plot of plasmid size (green) and variants (blue) with 
increasing sequencing depth

Case  s tudy: comple te , high-quality ge nome s  and p lasmids  from MDR Salmone lla

Zhao, e t al. "Oxford nanopore long-read sequencing enables the  generation of comple te  bacterial and plasmid genomes without short-read sequencing." Frontie rs in Microbiology 14 (2023): 1179966.

“This method will save time in obtaining high-quality complete 
genomes of  bacteria for antimicrobial resistance surveillance, and is 
likely to become a valuable tool for monitoring the transmission of  
plasmid-borne drug resistance genes” – Zhao et al. (2023)
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Update s  on base ca lling  mode l tra ining  for bac te ria l modifications

• Certain bacterial genomics DNA samples found to exhibit strain-biased base calling differences which were not present in PCR data

• This is a signature of base modification in the nanopore signal

• These signal perturbations enable mod-calling in Remora (e.g. 5mC, 6mA)

• Research base caller trained on a set of representative samples and spike -in PCR data improves consensus accuracy across the board. 
Production model in prep

Epigenetic modifications

https ://g ithub.com/nanopore tech/re rio

Q score = 52
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Rap id, comple te  workflow for bac te ria l is olate  WGS

Prepare Sequence Analyse

wf-bacterial-genomes

Kit: Rapid Barcoding V14 Flow ce ll: R10.4.1 Software: https://labs.epi2me.io 

https://labs.epi2me.io/
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One  core  te chnology at any sca le

Flow Cells

GridIONTMMinIONTM MinION Mk1C

PromethIONTM 2 Solo PromethION 2 PromethION 24 PromethION 48

Devices

= compute on board
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Some  e xc iting  applications  we  d idn’t ge t to today

Nanopore -only metagenomics Adaptive sampling Bacterial methylation
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