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GenomiqueENS Specialization: Functional genomics projects across diverse organisms, from model 
species to exotic ones 
• Bulk RNA sequencing: Illumina and Nanopore (ONT) 
• Single-Cell RNA sequencing: 10X Genomics with Illumina and ONT 

ONT since 2017: Enables transcript quantification without exon discrimination models 

In this poster: 
• Impact of poor annotation, especially in single-cell experiments 
• Exploration of solutions using both short and long-read sequencing technologies 
• Introduction of a suitable annotation protocol primarily utilizing ONT data

In 2021, we conducted a single-cell project on an invertebrate using the 3’ 10X Chromium protocol, 
sequenced on our Illumina platform. We found:

• Only 30% of reads mapped to exons, unexpected based on prior 
experiences

• 46% of reads mapped to intergenic regions
• 82% of reads aligned to the genome, indicating no data defects

Majority of 10X single-cell data does not overlap with reference annotations, hindering quantification 
➡ Annotations depend heavily on coding signals and protein databases (e.g., GALBA, GeneMark-ETP, 

Augustus, BRAKER)

➡ Consequently, non-model organisms often lack complete UTRs

Visual inspection using a genome viewer reveals:

Reference annotation

Sc coverage + strand

Sc coverage - strand

Not counted

Counted

CellRanger quality control report 

StringTie2 annotation: potential inaccuracies______________________
StringTie2[1] is a good candidate for building a new annotation: 
Widely used for its flexibility with short and long reads, with or without annotations 
Known for being user-friendly and convenient for annotation tasks

SingleCell counts on Reference annotation SingleCell counts on StringTie2 annotation (SR+annot)
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Provided annotation can bias the model against the data 
Annotation retains fusion between genes despite evidence of separation

Proposes exons lacking evidence.


Without annotation, results may not consider input data 

Annotation shows UTR extensions without clear links to input data.
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Sc coverage + strand

Reference annotation

Sc coverage - strand

StringTie_SR+Annot

StringTie_LR+Annot

StringTie_LR
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Validity of the new annotation is visually verified:

Integrated into many annotation pipelines (Funannotate[2], PASA[3], BRAKER3[4], nf-core/nanoseq[5]…)
➡Pipelines supplement RNA-Seq data with protein data from related species and additional evidence
➡Expect results to align more closely with experimental observations
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Results similar to StringTie2, shows improved but unreliable counts 
upon visual inspection 

PASA is computationally intensive, complex to install and run, and 
delivers mediocre results despite varied input data

Question: Why such a low percentage of reads mapping to exons?

Similar conclusions for Funannotate and BRAKER.

Evaluations from the LRGASP[6] Encode challenge led us to test IsoQuant[7] and RNA-
Bloom[8].
• IsoQuant: a tool designed for the genome-based analysis of long RNA reads 
• RNA-Bloom: a fast and memory-efficient de novo transcript sequence assembler.

We are developing a pipeline, Egzotek[9], to automate the annotation process from FASTQ to GTF as described in our 
protocol[10]. 


This pipeline:

• Integrates IsoQuant and RNA-Bloom

• Incorporates experimental metadata upstream

• Includes data transformation steps to produce a well-formatted annotation file


We are working on the final consensus step to: 
• Reduce redundant transcripts

• Incorporate existing reference annotations, if available

• Group transcripts under meaningfully named genes for user-friendly annotation

CellRanger quality control report 

IsoQuant RNA-Bloom

• RNA-Bloom captures a comprehensive set of transcripts, identifying nearly all potential 
transcripts 

• When RNA-Bloom fails, IsoQuant serves as a reliable alternative 
• However, RNA-Bloom produces an excessive number of transcripts, complicating annotation

• IsoQuant helps by providing consensus, simplifying RNA-Bloom's complex output at the isoform 

level, and making annotation more manageable and interpretable
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RNA-Bloom counts the entire SingleCell signal 

IsoQuant is less exhaustive than RNA-Bloom

Sc coverage + strand

Reference annotation

Sc coverage - strand

RNA-Bloom LR

IsoQuant LR

Consensus annotation

?

Av
ai

la
bl

e 
in

pu
ts

• Reference Annotation: Existing annotations needing improvement (Annot)

• Illumina Bulk RNA-Seq Data: Sequenced in 2019, providing stranded short reads (SR)

• ONT Bulk RNA-Seq Data: Sequenced in 2021, providing long reads and restranded data (LR)

Im
pa

ct
 o

f t
he

 n
ew

 
an

no
ta

tio
n 

on
 g

en
e 

ex
pr

es
si

on
 c

ou
nt

s

Testing PASA with Annot + SR + LR:

In conclusion, a consensus between IsoQuant and RNA-Bloom strategies offers a promising and 
balanced approach, leveraging the strengths of both tools.
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