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Long-reads do reveal transcriptome complexity mm— of Gene
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And what about understanding function of isoforms?
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Canonical junction, Intrapriming, RT switching.... s of Gene
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One big upcoming challenge in IrRNA-seq is to identify
which of the detected transcript models are real, worth to
annotate and how to describe this complexity
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% Isoforms with Functional Features

# Isoform Resolved

Organism Reference Functional Features Transcript Protein
Total
Level Level
PacBio 386,114 98.08 98.20 99.73
(Tardaguila et al., 2018) ! ’ ) )
Mus musculus RefSeq78 2.628.525 90.24 96.38 94.66
Ensembl86 1,314,089 59.17 92.70 68.11
, RefSeq78 5,977,941 94.42 98.19 96.40
Homo sapiens
Ensembl86 2,888,409 65.03 95.38 71.88
Drosophila Flybase617 1,023,087 80.85 83.85 85.86
melanogaster
Arabidopsis Ensembl34 457,825 54.56 90.43 85.35
thaliana
Zea mays Ensembl34 1,099,124 65.29 86.24 91.08
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DIU and DGE functional interplay e oression Laby
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Distinct motifs are regulated post-transcriptionally

B

Protein | Transcript | Protein Transcript

1.0
30
0.7
20 [ZI0Fi Features .
* Features . Favored
H 0.5 Nsc
i OLD
10 *
* 0.25
0
$ OO K
.\\\

o

o

O

% Features
% DFI features

R R PR & _
SEGTES &i & Q&: s é@ Q\é“’}@"\\e“\?e“\&(‘\ 0.00
O/Q)\ Oo@@OQ'\Q? %e\s«\s« VR '\ \Q& V‘ X
¥ & 7, O PSR 7 o}o\\e\o“’&&cﬁ\ & ORI
;f & é,@\éo()&%o«qy@ \s\Q‘Q&Q‘Q,\%\ N
Y. v SHR RN «Q? O
S

Category




Genomics mmw

Ctnnd1: Isoform switch regulating protein localization reon Labe
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Differential PolyAdenylation Analysis (DPA) “Eression Lab
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1. Single-cell isoform quantification: long read-definition of transcripts and short-read mapping

genea geneb Celltype2  +oo  (Celltypen
L ]
|
longread-~ g @ < — -, I
defined [ P 3
transcripts } 5 Counts Select DE
- mm == - mm = 8 isoforms
Single-cell =" "= = o R - W
short-reads - = - - -
- = -
Mapping + quantification Single-cell isoform expression

\ 4

2. Detect isoform co-expression: percentile correlations and semi-supervised hierarchical clustering
DES?S";?:,‘:”S Per::wgby Isoform pairs Correlation matrix Initial clusters Final clusters
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3. Co-Differential Isoform Usage (coDIU): detect isoform co-expression patterns for functional analysis
-20
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Smart-Seq?2, ENCODE bulk PacBio

mouse visual cortex reads from hypocampus
Tasic et al. 2016 and cortex Arzalluz et al., Nature Communications, 2022
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» Third Generation Sequencing technologies are a new and
amazing magnification lens in the study the transcriptome but
also pose important challenges

|dentification the true transcriptomes
Description and annotation of the complexity

Understanding of the functional consequences of this complexity
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