€3} protocols.io Partof SPRINGERNATURE

Jan 29, 2020

€) Rocky Mountain adventures in Genomic DNA sample
preparation, ligation protocol optimisation / simplification and
Ultra long read generation

In 1 collection

DOI
https://dx.doi.org/10.17504/protocols.io.7euhjew

John Tyson1
1Snutch Lab, UBC, Vancouver, BC, Canada

High molecular weight D... Long Read Club

John Tyson
UBC

Create & collaborate more with a free account

Edit and publish protocols, collaborate in communities, share insights through comments, and
track progress with run records.

Create free account

OPEN aACCESS

DOI: https://dx.doi.org/10.17504/protocols.io.7Zeuhjew

External link: https://www.longreadclub.org/mountain-protocol/

protocols.io | https://dx.doi.org/10.17504/protocols.io.7euhjew January 29, 2020 1/6



https://dx.doi.org/10.17504/protocols.io.7euhjew
https://dx.doi.org/10.17504/protocols.io.7euhjew
https://www.protocols.io/researchers/john-tyson
https://www.protocols.io/researchers/john-tyson
https://www.protocols.io/researchers/john-tyson
file:///sign-up?u=about%3Ablank
https://dx.doi.org/10.17504/protocols.io.7euhjew
https://dx.doi.org/10.17504/protocols.io.7euhjew
https://www.longreadclub.org/mountain-protocol/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.7euhjew

€3} protocols.io Partof SPRINGERNATURE

Collection Citation: John Tyson 2020. Rocky Mountain adventures in Genomic DNA sample preparation, ligation protocol
optimisation / simplification and Ultra long read generation. protocols.io https://dx.doi.org/10.177504/protocols.io.7euhjew

Manuscript citation:

Kim BY, Wang JR, Miller DE, Barmina O, Delaney E, Thompson A, Comeault AA, Peede D, D'Agostino ER, Pelaez J, Aguilar JM,
Haji D, Matsunaga T, Armstrong EE, Zych M, Ogawa Y, Stamenkovi¢-Radak M, Jeli¢ M, Veselinovi¢ MS, Tanaskovi¢ M, Eri¢ P,
Gao J, Katoh TK, Toda MJ, Watabe H, Watada M, Davis JS, Moyle LC, Manoli G, Bertolini E, Kostal V, Hawley RS, Takahashi A,
Jones CD, Price DK, Whiteman N, Kopp A, Matute DR, Petrov DA, Highly contiguous assemblies of 101 drosophilid genomes. eLife
doi: 10.7554/el ife.66405

License: This is an open access collection distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited

Protocol status: Working
We use this protocol and it's working

Created: September 17, 2019
Last Modified: January 29, 2020
Collection Integer ID: 27828

Keywords: genomic dna sample preparation, initial hmw genomic dna preparation, using Isk109 ligation kit component,
modifications to the Isk109 ligation protocol, native genomic dna, starting dna sample, Isk109 ligation kit component, ultra long
read generation, dna extraction, adapted dna, Isk109 ligation protocol, epigenetic modifications of rat model, short read
elimination at different stage, ligation protocol optimisation, epigenetic modification, long read generation, molecular biology
technique, dna precipitation, bit with native genomic dna, old school molecular biology technique, easy rat cell line, hwm dna,
nacl after the ligation reaction, ligation protocol, tissue extraction, dna, dna sample, dnasei clearing, hmw dna look, preparation,
sample preparation cost, short read elimination, further optimisation, rat model

protocols.io | https://dx.doi.org/10.17504/protocols.io.7euhjew January 29, 2020 2/6



https://dx.doi.org/10.17504/protocols.io.7euhjew
https://dx.doi.org/10.7554/eLife.66405
https://creativecommons.org/licenses/by/4.0/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.7euhjew

€3} protocols.io Partof SPRINGERNATURE

Abstract

We have been playing quite a bit with native genomic DNA sequencing for a project we have running on
Epigenetic modifications of Rat models of neurological disease. While we are still rapidly iterating on tweaks etc.
to some new protocols around increasing our production efficiency of ultra-long reads (100kb+) using LSK109
ligation kit components and PEG/NaCl mediated DNA precipitation, we are settling into a workflow now that | think
is worth sharing and has been generating very good results for us. That said remember this is a little “wild west”
and perhaps for the more adventurous at this stage, use at your own risk etc. etc. and perhaps help with some
tweaks of your own ;0). I'll say now that | have been optimizing this on a very easy Rat cell line grown in culture
and realise some people don't have this luxury, however | think this is a very good jumping off point and allowed
us to iterate on a consistent starting material and will myself be venturing off into tissue extractions now.

There are currently three main areas to highlight and detail changes within a sample to sequence workflow that
we think has allowed us to push the efficiency and yields of sequence data out. Firstly DNA extractions using
Phenol/Chloroform and spooling out of HWM DNA to generate the starting DNA sample. Secondly input material
shearing and modifications to the LSK109 ligation protocol that have yielded high efficiency libraries, and
production of greater ultra-long reads numbers. Lastly the use of flowcell refueling and DNAsel clearing of the
flowcell surface to remove "blocking” DNA and allow fresh library addition after a surface “reset".

I'm detailing all we have here is an attempt to allow people to fully understand what is going on as much as
possible and so we can all use this information to make intelligent changes to the protocols etc. if you are so
inclined. Commercial “black box kits" and solutions while great for defined on mass purpose and reproducibility
make this process more opaque and often overly complex and expensive. A good example of this is the addition
of just NaCl after the ligation reaction to precipitate the adapted DNA showing how knowing what you have
provides simplification and economic sense for the end user in some situations, but more on that later......

Final thoughts....

One of my interests around nanopore sequencing and moving sequencing back to small labs and beyond with the
MinION device is also mitigating the sample preparation costs while not sacrificing performance. Using cheap
needles, Polyethylene Glycol, salt and old school molecular biology techniques we are seeing uncompromising
performance for both yield and read lengths that | think even the "big” guys will use :0)). | will reproduce this post
and methods at www.longreadclub.org soon so they will be easier to find and develop going forward, and we will
try and provide protocols on www.protocols.io as well.

Things on the to do list include:
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= Further optimisation of PEG/salt parameters for size selection / short read elimination at different stages of
library preparation.

= Refinement of shearing to provide increased 100kb+ reads from HMW DNA
= Look at replacing Phenol/Chloroform with salting out in initial HMW Genomic DNA preparation.

Who knew that PEG and salt would be a route to cheap ultra-long reads, we all just need to keep tweaking away in

an open fashion and who knows where we can get. Anyway that's enough from me for now, happy Nanopore
adventuring!

Safety warnings

O rlease see SDS (Safety Data Sheet) for hazards and safety warnings.
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