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Overview of processed RNA-seq samples
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RNA-seq pipeline

I Assemby: dm6

I Annotation: FlyBase r6.05

I 17,158 genes
I 34,152 transcripts
I 186,431 exons

I 13,920 mRNA
I 2,470 ncRNA
I 308 pseudogene
I 147 rRNA
I 313 tRNA

I Trueseq from Illumina

I 75bp

I stranded

I paired-end

I polyA

I Grape pipeline - STAR+RSEM
https://github.com/guigolab/grape-nf



Principal Component Analysis
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Clustering by gene expression (Spearman)
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DEG across tissues

EdgeR - logFC¿2, FDR¡0.01
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DEG across time

EdgeR - logFC>2, FDR60.01
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DEG across time
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Statistics of events in annotation FlyBase r6.05

AStalavista: Alternative Splicing transcriptional landscape visualization tool
http://genome.crg.es/astalavista/

event number
single cassette exon 2535
retained intron 1653
alternative donor 2598
alternative acceptor 2506
mutually exclusive 2180
multiple exon skipping 522
alternative first 3982
alternative last 607
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Single exon skipping
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vnc: histone acetyltransferase involved in neurogenesis
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sdt: neural development
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syp (neurogenesis and splicing)

Scale
chr3R:

Spliced ESTs
RepeatMasker

1 kb dm6
20,793,000 20,793,500 20,794,000 20,794,500 20,795,000 20,795,500 20,796,000 20,796,500 20,797,000

L3,eye,eye,EL3.1,plus

L3,eye,eye,EL3.2,plus

L3,leg,leg,LL3.1,plus

L3,leg,leg,LL3.2,plus

L3,wing,nub,WL3.3,plus

L3,wing,nub,WL3.4,plus

white pupa,eye,eye,EWP.1,plus

white pupa,eye,eye,EWP.2,plus

white pupa,leg,leg,LWP.1,plus

white pupa,leg,leg,LWP.2,plus

white pupa,wing,nub,WWP.2,plus

white pupa,wing,nub,WWP.3,plus

late pupa,eye,eye,ELP.1,plus

late pupa,eye,eye,ELP.2,plus

late pupa,leg,leg,LLP.1,plus

late pupa,leg,leg,LLP.2,plus

late pupa,wing,nub,WLP.1,plus

late pupa,wing,nub,WLP.2,plus

RefSeq Genes (by FlyBase)

Ensembl Gene Predictions - 81

D. melanogaster ESTs That Have Been Spliced
Repeating Elements by RepeatMasker

Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp
Syp

FBtr0083958.1
FBtr0334711.1
FBtr0334713.1
FBtr0334715.1
FBtr0113256.1
FBtr0334720.1
FBtr0083959.1
FBtr0334716.1
FBtr0083960.1
FBtr0334718.1
FBtr0334714.1
FBtr0083961.1
FBtr0334719.1
FBtr0334712.1
FBtr0083962.1
FBtr0083963.1
FBtr0334717.1

L3,eye,eye,EL3.1,plus
4.53367 _

0.01307 _

L3,eye,eye,EL3.2,plus
5.13444 _

0.0129 _

L3,leg,leg,LL3.1,plus
6.45975 _

0.00783 _

L3,leg,leg,LL3.2,plus
10.4104 _

0.0055 _

L3,wing,nub,WL3.3,plus
13.3365 _

0.01265 _

L3,wing,nub,WL3.4,plus
8.21228 _

0.01204 _

white pupa,eye,eye,EWP.1,plus
10.7399 _

0.072 _

white pupa,eye,eye,EWP.2,plus
8.46941 _

0.01141 _

white pupa,leg,leg,LWP.1,plus
11.0537 _

0.00843 _

white pupa,leg,leg,LWP.2,plus
1.13797 _

0.01025 _

white pupa,wing,nub,WWP.2,plus
7.47758 _

0.01352 _

white pupa,wing,nub,WWP.3,plus
10.2399 _

0.00882 _

late pupa,eye,eye,ELP.1,plus
3.84021 _

0.01011 _

late pupa,eye,eye,ELP.2,plus
4.7191 _

0.06797 _

late pupa,leg,leg,LLP.1,plus
5.63861 _

0.24332 _

late pupa,leg,leg,LLP.2,plus
10.1855 _

0.02509 _

late pupa,wing,nub,WLP.1,plus
4.12477 _

0.0514 _

late pupa,wing,nub,WLP.2,plus
5.41619 _

0.09338 _

L3

WP

LP



Outline

Introduction

Eye, leg and wing

Wing compartments
DEG across wing compartments

Conclusion and perspectives



DEG across wing compartments - Anterior vs Posterior

EdgeR - logFC>2, FDR60.01
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DEG across wing compartments - Anterior vs Posterior

EdgeR - logFC>1.5, FDR60.01
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Conclusion and perspectives

I We identified sets of tissue and compartment-specific genes as well as
time-specific genes, including genes not yet functionally characterized.

I GO analysis of tissue and compartment-specific genes reveals an enrichment
for development and pattern formation-related terms while time-specific genes
are enriched in cell cycle in L3 and WP.

I There are fewer differences in splicing when compared to gene expression.

I The differences in isoform usage are mainly found in late pupa stage,
suggesting that splicing may play a role during differentiation.

I Experimentally validate candidate genes by RNAi and CRISPR



Acknowledgements

I Rory Johnson

I Sebastian Ullrich

I Alex Esteban

I Ramil Nurtdinov

I Beatrice Borsari

I Cecilia C. Klein

I Alessandra Breschi

I Silvia Perez Lluch

I Marina Ruiz Romero

I Amaya Abad

I Emilio Palumbo

I Roderic Guigo







Experimental Workflow



Experimental Workflow


	Introduction
	Our model
	Overview of RNA-seq samples

	Eye, leg and wing
	DEG across tissues and time
	Isoform Usage

	Wing compartments
	DEG across wing compartments

	Conclusion and perspectives

