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Long-read sequencing, as exemplified by Oxford Nanopore and PacBio systems, is rapidly approaching the cost, yield and quality levels of short-read sequencing platforms. Within the next few

years, these could become the dominant sequencing methodologies; however, teaching regarding sequencing at universities still largely revolves around short-read sequencing.

We wish to close that gap by developing a short course which will allow university students to get hands-on experience of long-read sequencing on real samples. This course will take advantage

of recent protocol advancements which simplify and expedite the generation of long-read sequencing libraries. Students will be given tissue samples (leaves) of unknown origin and tasked with

extracting the DNA, preparing their own barcoded sequencing libraries, loading the sequencer and analysing the resulting data to identify the species given. The species used will be changed for

each iteration of the course. This puzzle aspect will make it interesting for the students, while also providing us with useful data for uncommon species.

In this poster, I discuss our trials with various DNA extraction kits, species, and library preparation protocols to come upon a suitable protocol for both teaching and generating acceptable data

for analysis. When launched, this course will be an exciting hands-on introduction to long-read sequencing for our students and provide a framework for similar courses at other universities or

institutes.

 Certain extraction methods are incompatible with nanopore sequencing.
 The laboratory kits identified, plus the bioinformatics pipelines designed, provide a suitable basis for a training course aimed at

Masters students.
 Streamlined teaching materials (handbook + slides) will now be designed to guide students through the various kits and

bioinformatic analyses. These will be made available online, open-access; following ‘open science’ principles.
 The course will be run first as an NERC short course this Spring/Summer, prior to introduction at Masters level.
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 Sample QC results:

 Output from PromethION:

 Low sequencing yield due to blocked (saturated) 
nanopores – polyphenol contamination?

 12 species, silica-dried leaves.
 ONT protocols unsuitable for training
 DNeasy Plant Mini Kit (Qiagen)?

 Example sample QC results:

 Output from PromethION:

 Yield massively improved due to reduced pore blockage.

 9 species, silica-dried leaves.
 Nucleon PhytoPure (Cytiva) + DNeasy

PowerClean Pro Kit (Qiagen).
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Species Expected Genome Size (Mb) Total Bases (Gb) Expected Coverage (X) N50 (bp) No. Contigs Largest Contig (bp) Total Assembly Length (Mb)

P lanceolata 1,418 7.23 5.10 3,558 25,652 95,033 138

C nigra 1,076 9.02 8.39 10,308 41,362 482,501 594

C coggygria 293 2.13 7.25 4,590 12,712 204,074 177

L corniculatus 587 6.61 11.26 5,009 28,620 298,805 361

B davidii 1,369 12.81 9.36 9,656 31,700 867,886 717

H helix 1,467 11.70 7.97 7,813 64,694 325,706 694

A majus 587 4.44 7.57 9,130 15,490 828,255 420

 Species balance by genome 
size was relatively successful. 

 However, total coverage from 1 
flow cell was still low (5-11x).

 Species with higher coverage 
produced assemblies (Flye) 

closer to expected size.
 As this course will be run 

multiple times, total data per 
species will improve.

 Students can be provided with 
aggregate data for whole 
genome assembly.

 Tasks which require less coverage (chloroplast assembly, BLASTing) should
be possible from a single course.

 Students will be encouraged to explain the limitations of their data.
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