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This study uses ONT nanopore sequencing to assess splicing variation and Identified many novel isoforms with exon skipping and alternative 5’
isoform diversity in a transgenic mouse model of Alzheimer’s Disease (AD) and 3’ sites
pathology. We focused on twenty genes robustly associated with AD from genetic
studies, using selective gene enrichment to identify novel transcripts in A . B ) Aboe)
entorhinal cortex tissue from the Tg4510 model of progressive tau pathology and u lsoform Classification  °] | %
wild-type controls. We detected many novel isoforms, revealing complex usage of ot >
alternative start sites and splicing events, not previously annotated in existing y o001 e =
genomic datasets. These results further support a role for splicing dysregulation é ; 10-
in development of AD pathology. Further work will be undertaken to characterize = 1000- E‘“
other AD-associated genes, and to extend these analyses to human post-mortem % %
brain samples. Z g o
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An increasing number of studies implicate a role for alternative splicing in ONT FL Gene Expression (Log2)
development and neuropathology of Alzheimer’s disease (AD)*. Particularly Figure 2: Deep sequencing coverage achieved from targeted enrichment reveal many novel
prevalent in CNS development and function. alternative splicing of the same isoforms annotated to AD-associated genes. A) Number of annotated (blue) vs novel isoforms
’

: : : : .. (red) identified across target genes. A novel isoforms is defined as not having a fully matching
Smgle gene can generate transcripts with very different and even antagonistic exonic structure and agreement of internal junctions as reference. B) Strong correlation observed

functions?. between ONT FL gene expression and RNA-Seq gene expression from matched samples

Advantages of Long-read isoforms sequencing

Oxford Nanopore Technologies (ONT) cDNA sequencing method generates long AS [nr It W [ rons W
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reads that span the full-length transcript (Figure 1). This allows complete and I
unambiguous inference of alternatively spliced exons, transcriptional start sites, e I -
and polyadenylation sites. 2
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Requires high depth sequencing to ensure

sufficient coverage for any chance of computational reconstruction, and enabling functional Target Genes

isoform prediction h t . t // / th ¢ . ¢ .
characterisation of full-length transcript isoforms Figure 3: Alternative splicing events contributed to widespread isoform diversity.
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Sequencing == [ — — Exon skipping, and usage of alternative 5’ and 3’ sites was the most prevalent across the target
(ONT) Full length cDNA sequence reads allowing geneS

accurate splice isoform detection
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Widespread isoform diversity of AD-associated genes
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reads to unique transc ripts on UCSC genome browser (blue - existing GENCODE transcript annotations). |1soforms are classified by
e Align transcripts to mouse genome splicing events, coloured based on coding status (green for protein coding, red for non protein coding) and
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