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Wing imaginal disc

Imaginal wing disc
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Data and goals

» RNASeq
» ChlIPSeq

» Differences at transcriptome and chromatin level which
distinguish the imaginal discs leading to different organs

» Temporal and spatial transcriptome and chromatin profiling
during fly development

» Chromatin dynamics and its role in alternative splicing

» RNASeq: signatures of compartmentalization in wing imaginal
discs
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Overview of processed RNA-seq samples
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RNA-seq pipeline

» Assemby: dm6

» Annotation: FlyBase r6.05

» Grape pipeline - STAR+RSEM



PCA - selected replicates - IDR < 0.1
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Clustering by gene expression - IDR <
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clustering by gene expression - wing compartments -
IDR < 0.1 (Spearman)
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RNA-seq samples
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Decomposing the variation of gene expression across
time and space
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Genes with high variation across space
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Variance decomposition
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Variance decomposition
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Genes with high variation across time
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Variance decomposition

topAgeGenes = 4098 genes
cluster 1 = 2683 genes

va\ue
1
ceH
nub
Cluster 2
I
-wnig‘éﬂia
Pvalue Term - Cluster1
1.5542469751877e-34 Ribosome
1.56907308620959-13 Spliceosome
7.41109730641896e-13 RNA transport
1.61890438245164e-09 mRNA surveillance pathway

celllar macromolecle
olic process.

nucleic acid

metaboiic process

cel cycle:

celular component,
organization or biogenesis

cellular aromatic
compound metabolic process’

heterocycle

metabolic process

biological regulation:

organic cycic

‘compound metabolic process’

celular nitrogen
‘compound metabolic process’

K
~log10(pvalue)

wing, eye, imaginal, disc, pattern,
development, signaling

System development
developmental process

developmental
‘poster

organ development

regulation of signaling
in

or pupal developmeny

disc morphogenesie

projection development

involved in reproduction
eye development{

wing disc development
embryo development {
cel develﬂpmem—

muticellular organismal development

rval
Ginal
asron

lation of

S H oH P
—log10(pvalue)



Variance decomposition
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modENCODE - gene expression cell genes




modENCODE - gene expression age genes
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antisense - positively correlated
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antisense - positively correlated
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antisense - positively corre
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antisense - positively correlated
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antisense - positively correlated

General Information

Symbol ogre Species D. melanogaster
Name optic ganglion reduced Annotation symbol €G3039
Feature type protein_coding_gene FlyBase ID FBn0004646
‘Gene Model Status Current Stock availability 17 publicly available
Families, Domains and Molecular Function

‘Gene Group
Membership (FlyBase) | "NEXINS

;;z:ﬂ:::mw(umvm, Belongs to the pannexin family. (ECO:0000255|PROSITE-ProRule:PRU00351). (P27716)
Protein uniProt

InterPro

Innexin

Molecular Function (see | Experimental Evidence
GO section for details)

Predictions/Assertions

gap junction channel activity

© term

Gene Ontology (G
=

Terms Based on Experimental Evidence (0 terms)
Terms Based on Predictions or Assertions (L term)
cVterm Evidence References

‘gap junction channel activity inferred by curator from GO:0005921 (Bohrmann and Zimmermann, 2008)

Terms Based on Experimental Evidence (1 term)
CVterm Evidence References

phototransduction inferred from mutant phenotype (Cursin etal, 2002)

Terms Based on Predictions or Assertions (3 terms)

CV term Evidence References
intercellular transport inferred from sequence or structural similarity with - (Curators, 2008-)
Inx3
nervous system i ble author statement (Swiss-Prot Project Members, 1992.8.1)

visual behavior inferred from sequence or structural similarity (Phelan et al., 1998)
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antisense - positively correlated
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antisense - negatively correlated

beat-Ib bin3 CG13376 CG14054 CG32462
CR44867 CR44161 CR43906 CR44381 CR43426
24 —_—————— f: !
0- —-\/\
oy /
CG33178 CG34135 CG3556 CG42676 CG7110
CR44960 CR44228 CR32773 CR45686 CR44600
24 —_————————
\/\
. :>:< _/\_/
s N/
1
o egg hth InR Nmdal osa
S CR44067 CR44018 CR43653 CR43468 CR46035
-
=3
S 2- —_— et
= —_ e~ || AN
04
21 AN N\
Rtfl sws Zw
CR45327 CR45620 CR44512
24
_— —_——
0-
N _/\
A R S e e e B e e Sy B S
2P LD P O P2 ORI PLF
PIFLPITE P I EF PP FS
Sl le? et leele? el t e Te
RIS A SRR S S S SR S
Q:\?,?’/@\Q“ Q&P;&* z\\&/@@ &;}Q\&)‘ @\”?/Q*W &Q’}’Qy

variable
— sense
— antisense



Outline

Wing compartments
Decomposing the variation of gene expression



RNA-seq samples

Wing
compartments

anterior -
posterior -
dorsal -
ventral -

nub -

full -

eye -
antenna-
female -

male -

leg-

tissue
B antenna
Weye

I genitalia
Wleg

.wing




Decomposing the variation of gene expression across

time and space
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Genes with high variation across space
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Decomposing the variation of gene expression across

space

topCellGenes = 608 genes
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Outline

Wing compartments
Decomposing the variation of gene expression

Genes with high varitation across time
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Variance decomposition

topAgeGenes = 1044 genes
cluster 1 = 435 genes
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Variance decomposition
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Outline

Wing compartments
Decomposing the variation of gene expression

modENCODE - chromatin marks



modENCODE - gene expression cell genes
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The highest peak (measured as the log10 of the signal profiles reported by

modENCODE) within the gene body
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Outline

Wing compartments

Differential gene expression - EdgeR
Space-specific genes - pairwise comparison of wing compartments



anterior vs posterior - space-specific genes = 44
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Outline

Wing compartments

Differential gene expression - EdgeR
Space-specific genes - pairwise comparison of wing compartments



dorsal vs ventral - space-specific genes = 38
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Expression of the major isoform
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Shannon entropy of isoform expression
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Shannon entropy

Shannon entropy
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UCSC Genome Browser on D. melanogaster Aug. 2014 (BDGP Release 6 + ISO1 MT/dm6) Assembly
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Just sequenced RNA-seq samples
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Analysis

Further characterize AP DV boundaries

v

v

Differences in the relative abbundance of isoforms (Jean
Monlong - multiGroupSplicingComp)

AS events - IPSA, AStalavista...

v

v

Suggestions?
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