edinburgh

genomics

genomics.ed.ac.uk

Taking long-read sequencing into the classroom

Robert G. Foster!, Urmi Trivedi', Helen Ritch'!, Javier Santoyo-Lopez!, Alex D. Twyford?

"Edinburgh Genomics, Ashworth Laboratories, University of Edinburgh, Edinburgh, United Kingdom
2 |Institute of Evolutionary Biology, Ashworth Laboratories, University of Edinburgh, Edinburgh, United Kingdom AbSt I'ad Ct

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, | 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.
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= Yield massively improved due to reduced pore blockage.

— - ered m 12 species, silica-dried leaves. EXPECTED GENOME SIZE (MB) TOTAL BASES (GB) - Species balance by genome
DNeasy Plant Mini kit ™ ONT protocols unsuitable for training ; ;| W size was relatively successful.
= DNeasy Plant Mini Kit (aiagen)? ; ; = However, total coverage from1
= Sample QC results: s n flow cell was still low (5-11x).
N g A S e . = Species with higher coverage
produced assemblies (rye)
| closer to expected size.
m f(?—rggll(is:nge EXPECTED COVERAGE () TOTAL ASSEMBLY LENGTH (MB) = As this course will be run
w i) : U ., f ' multiple times, total data per
‘ Seeor) VR Total Yield from 20mg Tissue (ng) g é é é speCies Will improve.
= Qutput from PromethION: = Students can be provided with
Estimated bases Data produced - PORE SCAN g N ﬂ : aggregate data for WhOle
| meme | | mawes | e e . genome assembly.
Reads generated Etimated NS0 -
[ 4.07 M ] [ 7.34 kb ] > . :
“mEEEEEEEEEEEEEE = Tasks which require less coverage (chloroplast assembly, BLASTing) should
BASECALLING - - m B be possible from a single course.
Reads calld Bases called (n @ seore: 10 I I I I I I = Students will be encouraged to explain the limitations of their data.
[ 100% ] 9.64 Gb 2.06 Gb ] o
- - . Species Expected Genome Size (Mb) |Total Bases (Gb) |Expected Coverage (X) [N50 (bp) ﬁi)s.egt::ligs Largest Contig (bp) |Total Assembly Length (Mb)
- - P lanceolata 1,418 7.23 5.10 3,558 25,652 95,033 138
*  Low sequencing yield due to blocked (saturated) o  — T — -
" " L corniculatus 587 6.61 11.26 5,009 28,620 298,805 361
nhanopores - polyphenol contamination? o e — T — m— u
A majus 587 4.44 7.57 9,130 15,490 828,255 420
/. 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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