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Abstracts

Single-molecule Real-time Isoform Sequencing (Iso-seq) of tran-
scriptomes by PacBio can generate very long and accurate reads,
thus providing an ideal platform for full-length transcriptome
analysis.A number of computational tools have been developed
for long-read sequencing data. However, integrated computa-
tional frameworks for analyzing Iso-seq data are still lacking.
We present a Toolkit for Analyzing full-length GEne Transcripts
(TAGET) for Iso-seq. Starting from polished high-quality tran-
scripts (circular consensus sequences or CCSs), TAGET first aligns
transcripts to the reference genome by integrating alignment
results from long and short reads and further improves splice site
predictions using a Convolutional Neural Network (CNN). TAGET
then annotates transcripts by comparing with reference isoform
databases and classifies transcripts into seven classes. Finally,
TAGET estimates gene or isoform expressions and performs differ-
ential expression gene (DEG) and differential isoform usage (DIU)
analysis. We evaluate the performance of TAGET using a public
I[so-seq dataset and newly sequenced Iso-seq datasets from tumor
patients. TAGET gives significantly more precise novel splice site
prediction and enables more accurate novel isoform and gene
fusion discoveries, as validated by experimental validations and
comparisons with RNA-seq data. We identify and experimentally
validate a differential isoform usage gene ECM1, and further show
that its isoform ECM1b may be a tumor-suppressor in laryngocar-
cinoma. Our results demonstrate that TAGET provides a valuable
computational toolkit and can be applied to many full-length
transcriptome studies.
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