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Early adopters
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Principles of ONT sequencing

*

(ASIC: application-specific integration circuit)

Current changes (squiggles) 
are decoded by algorithms, 
such as Dorado (MinKnow) 
➔ base calling in real time 
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2048 active well electrodes
512 channels ➔ 4 channels

Remove cover to 
load library

Flow cell at a glance

https://nanoporetech.com/document/hardware

Warranty >800 active pores

Waste port 1 Waste port 2 



Rang FJ et al. From squiggle to basepair: computational approaches for improving nanopore sequencing read accuracy. Genome Biol. 2018 Jul 13;19(1):90.



Why sequence in the field?

• Sample integrity
• Shipping dangerous samples
• Nagoya protocol (soon to cover data)
• Faster results
• Build local capacity (logistics still an issue)



https://twitter.com/igoodfel/





Portable Sequencing Lab

JJ Muyembe
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Outbreak coverage
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Quick et al. Nature 2016
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https://www.bbc.co.uk/news/health-61078867







ZiBRA project data

Technical challenge: High Ct

dRNA

RNA-Seq

Amplicon

Bait capture

• Direct RNA
• RNA-Seq (w/ DNase)
• Bait capture
• Amplicon
• qRT-PCR

qRT-PCR







Quick et al. Nature Protocols 2017

Two Florida samples Ct 33.6 and 36.1 sequenced in the Andersen Lab



Current ONT workflow

Current ARTIC workflow uses 
barcode ligation

Very low rate of barcode 
swapping/misidentification

Limited room for futher
optimisation















primalscheme3

68k jobs, 18M Covid19 genomes
Developments targeting more diversity, 

multiple reference panels, ML interactions 
checking

Uses MSA alignment as input
Use more primers without increasing 

interactions aiming for megaplex PCR

PrimalScheme2 primer clouds for diverse viruses (Chris Kent)

Most common interactions in ARTIC V3 scheme (Itokawa et al.)



Pan-Measles scheme

Able to amplify any genotype of 
Measles with a single scheme

Up to 12% diversity between genomes
High sensitivity from short amplicons
Can be used for wastewater 

surveillance



40



41



42

primalscheme.com

labs.primalscheme.com

Chris Kent

https://primalscheme.com/
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