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ABSTRACT: The Vertebrate Genomes Project (VGP) aims to create an open-access genome repository cataloging at least one high-quality, near-gapless, chromosome-level, phased, and
annotated reference genome assembly for all ~70,000 extant vertebrate species. Technologies are rapidly developing and in the short time since the formation of the VGP consortium, the pipeline
utilizes a combination of long-read and long-range technologies. Our group, the Vertebrate Genome Lab (VGL), is one of the main data production and assembly hubs for the VGP. Samples acquired
from an extensive network of collaborators are bio-banked into the collection before undergoing a variety of specialized preparation techniques. These include high molecular weight DNA extraction
methods as well as quality control to assess fragment length and appropriate yield in preparation for PacBio sequencing and Bionano optical mapping. PacBio high fidelity (HiFi) sequences are used to
create the initial assembly, and then optical maps and Hi-C sequences are used for scaffolding, which increase the contiguity of the assembly (VGP assembly pipeline v2.1).
We at VGL are currently optimizing our Oxford Nanopore Technologies (ONT) workflow for a wide variety of non-model organisms that have not been previously sequenced on this platform, from DNA
extraction to library preparation and sequencing, aiming to maximize N50, long reads (>100kb), and data output. This necessitates working with an extremely diverse set of samples in terms of
taxonomy, tissue type, and quality. As such, it is challenging to formulate one workflow that produces dependable results. We present results from varying extraction methods and library preparation
modifications.

These ultra-long ONT reads will be used to support existing genome assemblies generated at VGL. The final chromosome-level assembly is manually curated and immediately made public before
submission to the National Center for Biotechnology Information (NCBI) for annotation. These high-quality genomes are an essential resource for groups working in conservation, comparative
genomics, non-model organism systems, and zoonotic epidemiology.
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We prepared ONT Ultra-Long libraries using UHMW DNA extracted with the the
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cells are lysed on the thermomixer, which is 2000rpm/10min./56°C for the standard
HMW protocol and 300rpm/10min./ 56°C for the protocol modified for UHMW DNA.

2. QUALITY CONTROL (CONCENTRATION AND FRAGMENT LENGTH)

We used the Qubit™ dsDNA Broad-Range Assay Kit (Invitrogen™, USA) to
quantify the DNA extractions with some slight modifications. Triplicate readings
were taken for each extraction and the samples were sonicated before the addition
of dye and buffer solution in order to shear the UHMW and HMW DNA for relatively
more accurate concentration readings. UHMW and HMW DNA is difficult to
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LIMITATIONS

Several factors prohibit performing ONT Ultra-Long sequencing on every VGP
species. These samples are often collected in conditions where optimal sample
preservation is not possible, such as in areas that are remote or lack sufficient
infrastructure to allow for ideal sample collection and thus result in lower yield and/or
shorter fragments during DNA isolation. Additionally, many VGP samples are

ACKNOWLEDGEMENTS precious and limited, meaning there is not enough DNA available to use for ONT UL
| sequencing as a high DNA input required - lower inputs will generate shorter

A pulsed-field gel electrophoresis system is used to assess
fragment length — here, we demonstrate the increased
fragment length of the UHMW DNA compared to the HMW
DNA. Thus, the longer UHMW DNA isolation protocol was used
upstream of ONT Ultra-Long (SQK-ULKO001) Library Prep.
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strands due to the increased ratio of transposase to DNA. Aside from sample-related
limiting factors, UHMW DNA is inherently difficult and time-consuming to
homogenize, and requires longer elution and incubation times to preserve longer
fragments. Additionally, performing size selection on ultra-long libraries is not as
simple as with shorter libraries, although ONT has available a Short Fragment
Eliminator kit that may improve N30 which has not been tested herein.

In conclusion, ONT Ultra-Long sequencing with VGP samples is only possible when
y @niveshjain1 | @tilley_tatiana | @genomewarriors | @genomeark a large amount of high-quality sample exists for a given species.



