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Imaginal discs



Wing imaginal disc



Wing imaginal disc



Wing A/P and D/V boundaries



Developmental stages



Data and goals

I RNASeq

I ChIPSeq

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

I Temporal and spatial transcriptome and chromatin profiling
during fly development

I Chromatin dynamics and its role in alternative splicing

I 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

I Assemby: dm6

I Annotation: FlyBase r6.05

I Grape pipeline - STAR+RSEM



PCA - selected replicates - IDR 6 0.1

17158 genes wing compartments
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Clustering by gene expression - IDR 6 0.1 (Spearman)
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clustering by gene expression - wing compartments -

IDR 6 0.1 (Spearman)
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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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Genes with high variation across time
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Variance decomposition
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Variance decomposition

topAgeGenes = 4098 genes
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modENCODE - gene expression cell genes

05_adultM;Ecl_30days

05_adultM;Ecl_05days

05_adultM;Ecl_01days

05_adultF;Ecl_30days

05_adultF;Ecl_05days

05_adultF;Ecl_01days

04_WWP;P15

04_WWP;P09−10

04_WWP;P08

04_WWP;P06

04_WWP;P05

03_WPP;P0

02_larvae;L3_PS7−9

02_larvae;L3_PS3−6

02_larvae;L3_PS1−2

02_larvae;L3_12hr

02_larvae;L2

02_larvae;L1

01_embryo;22−24hr

01_embryo;20−22hr

01_embryo;18−20hr

01_embryo;16−18hr

01_embryo;14−16hr

01_embryo;12−14hr

01_embryo;10−12hr

01_embryo;08−10hr

01_embryo;06−08hr

01_embryo;04−06hr

01_embryo;02−04hr

01_embryo;00−02hr

−5.0 −2.5 0.0 2.5 5.0

value

st
ag

es

stages
01_embryo
02_larvae
03_WPP
04_WWP
05_adultF
05_adultM



modENCODE - gene expression age genes
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antisense - negatively correlated
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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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Decomposing the variation of gene expression across

space
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Genes with high variation across time
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Variance decomposition
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Variance decomposition

topAgeGenes = 1044 genes
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Outline

Introduction

Overview of RNA-seq samples

Wing and eye

Wing compartments
Decomposing the variation of gene expression

Genes with high variation aross space
Genes with high varitation across time
modENCODE - chromatin marks

Differential gene expression - EdgeR

Isoform usage

Next steps



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

modENCODE) within the gene body

●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●● ●●●●●●●●●●●●●●●●●●●●●●

●●● ●●● ● ●● ●●●●●●●●●●●● ● ● ●●● ●●● ●● ●●●●● ● ●

●●●●●●●●● ●● ●●● ● ●●● ● ●● ●● ● ●● ●● ●●●● ●●● ●●●●●●●●● ●● ●●● ● ●●● ● ●● ●● ● ●● ●● ●●●● ●●●

●●●●●●●●●●●●●●●●● ●●●●●●● ●●●●●● ●●●●●●●●●● ●●●●●●● ●●

●● ●● ●●●●●●●●●●●●●● ●● ●●●●●●●●●●● ●●●●●● ●●●●● ● ●●●●● ●●● ●●●●●●●●●●● ●●●●●●● ●●●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●● ●●● ● ●●●●●●●●●●● ●● ●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●● ●●● ●●●● ●● ●● ●●●●● ●●●●●●●●● ●●●●●●● ●● ●●●●●● ●●●●●● ●● ●●● ●● ●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●● ●● ●●●●●●● ●●●●● ●● ●●●●●●●● ●●●●●●●●●● ●●●●● ●●●●● ●●●●●●● ●●● ●●●●

●●●●●●● ●● ●●● ●●●●● ●●●●● ●● ●●● ●● ●●●● ●●● ● ●●●●●● ●●●●● ● ●●●●● ● ●●●● ●

●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●● ●●●●● ●●●●●●● ●●●●●●●●● ●●●●●●●●●●●●●●● ●●●● ● ●●●●●●●●●●●●

●● ●● ●● ●●●●● ● ●● ● ●●● ●● ●● ●●●● ●●●● ●● ●● ●●●●● ●●●● ●●●●

●●●●●●● ●●●●●●●●●●●●● ●● ●●●●● ●●●●●●● ●●● ●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●●●●●●● ●● ●●●●●●●●●●●● ● ●●●●●●●●●●

●●●●●●●● ●●●● ●●●●●●●●●●●●● ●●●●●●●●●● ●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●● ●● ●●●●●●●●●●●●●●●●●●●●●● ●●●●● ●

●●●●●● ●● ●●●●●●●● ●●● ●●●●●●●● ●●●●●●●●●●● ●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●

●●●● ●●●●●●●● ●●●●●●●●● ●●●●●● ●●

●●●●●●●● ●● ●● ●●●●●●●●

●●● ●●● ●●●●●●●●●● ●●●●●●●●● ●●●●●●●●●●●●●●● ●●●● ●●●●● ●● ●●●●●●●●●●●●●●●●●●

●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●

●●●●●●●● ●●●●●●●●●●●●●●●●● ●●●●●●●●● ●●●●●● ●●●●●●●●●●●●●●● ● ●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●

● ●●●●●●●●● ●●●● ●●●● ●●●●●● ●●● ●●●●●●●●●●●●●●

●● ● ● ●●● ● ●●● ●●● ●●●●● ●●● ●●● ●● ●● ●● ●● ●●● ●●●● ●●

● ●● ●● ●● ● ● ●● ●●●●●● ●●●● ●● ●●●● ● ●●●● ● ●● ●● ●● ●●● ● ●●●●● ●● ●● ●●●●● ●● ●●● ● ●

●●●● ●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●● ●●● ●●●● ●●● ●●●●●●● ● ● ●●● ●● ●●●● ●●●●●●● ● ●●●●

●●●● ●●●● ●● ●●●●●●● ● ●●● ●●● ●●● ●● ●● ●●●● ●● ●● ●●●●●● ●● ● ●● ●●●● ●●●●●

● ●●● ●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●● ●●●●●●●● ●●●● ●●●●● ●●●●●●

● ●●● ●●●●●●● ● ●●●●●●● ●●●● ●● ●●●●●● ●●●●●● ●●●●● ●●●●●●●● ●●●●●● ●●●●●●●● ●●●●●●●● ●●●●●● ●●●●●●●●● ●● ●●●●●●●●● ●●●

● ●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●● ●●● ●●●●●●●●●●●●●●●●● ●●●●●●●● ●●●●●●●● ●● ●●●●●●●● ●●● ●●● ●●●●●●●● ●●●●●●●●●● ●●●●●● ●●●●●●●●●●

H3K27ac_01_Embryos_4.8.hr
H3K27ac_02_Larvae_L1.stage
H3K27ac_02_Larvae_L2.stage

H3K27ac_04_Adult_Female
H3K27ac_04_Adult_Male

H3K27me3_01_Embryos_0.4.hr
H3K27me3_01_Embryos_4.8.hr

H3K27me3_02_Larvae_L1.stage
H3K27me3_02_Larvae_L2.stage
H3K27me3_02_Larvae_L3.stage

H3K27me3_03_Pupae_−
H3K27me3_04_Adult_Male

H3K4me1_01_Embryos_0.4.hr
H3K4me1_01_Embryos_16.20.hr

H3K4me1_01_Embryos_4.8.hr
H3K4me1_02_Larvae_L2.stage
H3K4me1_02_Larvae_L3.stage

H3K4me1_04_Adult_Male
H3K4me3_01_Embryos_16.20.hr

H3K4me3_01_Embryos_4.8.hr
H3K4me3_02_Larvae_L1.stage
H3K4me3_02_Larvae_L2.stage

H3K4me3_03_Pupae_−
H3K4me3_04_Adult_Female

H3K4me3_04_Adult_Male
H3K9ac_01_Embryos_0.4.hr

H3K9ac_01_Embryos_16.20.hr
H3K9ac_01_Embryos_20.24.hr

H3K9ac_01_Embryos_4.8.hr
H3K9ac_02_Larvae_L1.stage
H3K9ac_02_Larvae_L3.stage

H3K9ac_03_Pupae_−
H3K9me3_01_Embryos_12.16.hr
H3K9me3_01_Embryos_16.20.hr

H3K9me3_02_Larvae_L1.stage

−4 −3 −2 −1 0 1 2 3

log10(max(peak))

topCellgenes − modENCODE chIP−seq

●●●●●●● ●●●●●●●●●●●●● ●●● ●●●●●● ●●●●●●●●●●●●●●●●●●●●

●● ●●● ●● ● ●●●● ●● ●●● ● ●● ●●

●●●●● ● ●●● ●● ● ●●●● ●● ●● ● ● ●●● ●● ●●●●● ● ●●● ●● ● ●●●● ●● ●● ● ● ●●● ●●

●●●●● ●●●●●●●●● ● ●●●● ●● ●●●●● ●●

● ●●●●●●●●●●● ●●●●●●● ●●●● ●●●●●●●● ●● ●●●●●●●●●●●●●●●●●●●● ●●●●● ●●●●●●● ●●●● ●●●●●●●●

●● ●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

● ●●●●●●●● ●● ●● ●● ●● ●● ●●●●● ●●● ●●●● ●● ●●●● ●●● ●● ●●●● ●● ●● ● ●●●●● ●●●●●● ●●●●●● ●●●● ●● ●● ●●●●●● ● ●●●● ● ●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●● ●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●●●● ●●●●●● ●● ●● ●●●●● ●● ●●● ●●● ●●● ●● ●● ●●●● ●●● ●●●

●●● ●● ●● ●● ●●● ●● ●● ●●●● ●● ●● ●●●●●● ● ●●● ●●●● ● ●● ●●●● ●

●●●●●●●●●● ●●●●●●●●●●●●● ●●●● ●●●●●●●●●● ●●●●●●● ●●● ●●●●●●●●● ●●●●●●●●● ●●●●●●●● ●●●●●●

● ●●●●● ●● ●● ●● ●● ●● ●●● ●●● ●● ●●● ●●● ● ●

● ●● ●● ●● ●● ●●● ●● ●●● ●●●●●● ● ●● ●●● ●●●●●●● ●● ●●●● ●●●●●●●●● ●●● ●●●●●●●●●● ●●●●● ●●●●●●

●●● ●● ● ●●● ● ●●●●● ●●●●●●●● ●●● ●● ●●●● ●● ●● ●● ● ● ●●●●●● ●● ●● ●●●● ● ●●●●●● ●●●●●●●● ● ●●● ●●

●● ● ●●●●●● ● ●● ●

●●●●●●●●●●●●●●●●●●●●

●●● ●●●● ●●●

●●●●● ●●●

●●● ●● ●●●●●●●●●● ●● ●● ●●● ●●●●● ●● ●●●●●●●

●●●● ●●● ●●●● ●●●●●●● ●● ●●

● ●●●● ●●●●●●●●● ●●●●●●●●●● ●● ●●● ● ●●● ● ●● ●●●●● ●●●● ●● ●● ●●● ●

● ●●●●●● ●● ●●●●● ●●●●●

●● ●● ●●● ● ●●●●● ● ●●●

● ●● ●●● ●●●● ●●● ● ●●●●● ● ●● ●●●● ●● ●●● ●●

●●●●●●●●●●●●●●● ●●●●●●●●●●●● ●●●●●●●●●●●●●●●●●●●●●●●●●●●●

●● ●●●● ●● ● ●● ●● ● ●●● ●● ●● ●●● ●● ●●●

●● ●●● ●● ●●●●●● ●●●●●● ●●● ● ●●●● ●●

●● ●● ●● ●●●●● ● ●●● ●●●● ●●●●●●●● ● ● ●●● ●●●● ●●●●●●●

● ●●● ●●● ● ● ●● ●●● ● ●● ●● ●● ●●● ●● ●● ●●● ●● ●● ●●●● ● ●●● ●●● ●●● ●●●●●● ●●●● ●● ●● ●●● ●● ●●●●●●● ●●● ●●●● ●●● ●● ●●●●

●●● ●●●● ●●● ●●● ● ●● ● ●●●●●● ●●●●●●●● ●● ●●●●● ● ●● ●●●● ●●●●● ●● ●●●● ● ●●●● ● ●● ●●●●● ●●● ●●● ● ●●● ● ●●●●● ●●●● ●● ●●●●●

−4 −3 −2 −1 0 1 2 3
log10(max(peak))

stage

01_Embryos

02_Larvae

03_Pupae

04_Adult

mark

H3K27ac

H3K27me3

H3K4me1

H3K4me3

H3K9ac

H3K9me3

topAgegenes − modENCODE chIP−seq



Outline

Introduction

Overview of RNA-seq samples

Wing and eye

Wing compartments
Decomposing the variation of gene expression
Differential gene expression - EdgeR

Space-specific genes - pairwise comparison of wing compartments

Isoform usage

Next steps



anterior vs posterior - space-specific genes = 44
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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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