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Alternative Splicing is a source of biological complexity
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Genes
Transcripts

Organismal complexity
4x  more AS in humans

Disease
100s isoforms in BRCA1

Differentiation
Tissue – specific isoforms



Sequencing technologies and alternative splicing
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Long-reads do reveal transcriptome complexity
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Reference annotation for Ikzf1

lrRNA-seq data on H1 human cell line



And what about understanding function of isoforms?

3/8/22 5



Introducing Functional Iso-Transcriptomics analysis

Function-oriented
statistical methods
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SQANTI3 categories
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What does SQANTI3 measure?
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Distance to TSS, TTS and to known junctions
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CAGE and PolyA support
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Short reads and lrRNA-seq support
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Canonical junction, Intrapriming, RT switching….
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SQANTI3
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Important conclusions form SQANTI3 output
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LRGASP: systematic assessment of lrRNA-seq methods



Many of the genes looked like this….

3/8/22 16

Transcript models for GAPDH gene in WCT11
LRGASP data



In a nutshell…
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One big upcoming challenge in lrRNA-seq is to identify 
which of the detected transcript models are real, worth to 

annotate and how to describe this complexity



Assessing the novelty
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Reduce the 
reference

Pardo Palacio et al., in preparation



CAGE data may support FSM!
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TSS_ratio is informative of category and CAGE support
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Pardo Palacio et al., in preparation



SQANTI3 uses orthogonal data to curate lrRNA-seq data
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Pardo Palacio et al., in preparation
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Introducing Functional Iso-Transcriptomics analysis
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Rich functional Annotation of isoforms with IsoAnnot



Annotation coverage across species
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Functional diversity of isoforms
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Dataset for tappAS development



Evaluating the magnitude of changes in isoform usage

Many genes wih AS are not 
differentially expressed



DIU and DGE functional interplay



Distinct motifs are regulated post-transcriptionally
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Significant isoform switch NPC major isoform is excluded from nucleus

Ctnnd1: Isoform switch regulating protein localization
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miRNAs involved in axon regeneration
Motti et al. 2017
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Functional Iso-Transcriptomics at the single-cell level
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Single-cell
Smart-Seq2, 

mouse visual cortex
Tasic et al. 2016

Long reads
ENCODE bulk PacBio

reads from hypocampus
and cortex
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Concluding remarks

• Third Generation Sequencing technologies are a new and 
amazing magnification lens in the study the transcriptome but 
also pose important challenges

• Identification the true transcriptomes

• Description and annotation of the complexity

• Understanding of the functional consequences of this complexity
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