Significant and pervasive effects of RNA degradation on Nanopore
direct RNA sequencing
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4 INTRODUCTION N
KNOWLEDGE GAP
» Oxford Nanopore's direct RNA sequencing (DRS) is a powerful tool capable of » We currently don’'t have a deep understand of how degradation impacts
sequencing native RNA molecules. DRS.
* DRS has many advantages: » It is unclear how best to apply DRS to samples that have undergone
o Designed to sequence complete or full-length molecules. degradation and if the impact of degradation can be corrected for.
o Accurately measures both gene and isoform expression levels.
o DRS sequences native RNA molecules meaning no need for RT-PCR PROJECT AIM
* The precision and reliability of DRS can be heavily dependent upon RNA - It is essential to determine how best to apply DRS in a degradation
integrity (RIN is a measure of RNA integrity and ranges from 1-10). context so the technology can be applied appropriately across a range
o o | of RNA qualities.
\ » Often RNA from in-vivo or clinical samples have undergone some degradation. /
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» Degradation negatively impacts library QC metrics including N50 and percentage of

full-length reads. Effects of degradation can impede differential expression

analysis but can be corrected for using sample RIN

Table 1. Direct RNA sequencing metrics
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Read assignment becomes more challenging as samples degrade SUMMARY AND CONCLUSION
A Number of secondary alignments

» The number of secondary alignments can be | | * Degradation effects have pervasive and significant outcomes for Direct RNA sequencing.

when assignhing with Minimap2

used as a proxy for read assignment”. - Degradation biases read length, effects which genes and isoforms are detected, biases
) » As samples degrade, the proportion of differential expression analysis and introduces ambiguity when assigning reads.
N — i _ secondary alignments increases. » Degradation effects can be corrected for by incorporating sample quality into the analysis.
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.. * Degradation makes read assignment more - DRS can be applied to a range of RNA qualities. RIN > 9 is recommended but can be applied

; ambiguous. appropriately with RIN > 7 if degradation impacts are considered.
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