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Overview of processed RNA-seq samples
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PCA - selected replicates
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Clustering by gene expression
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Clustering by gene expression - protein-coding
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PCA wing compartments
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clustering by gene expression - wing compartments
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Decomposing the variation of gene expression across time and
space



Decomposing the variation of gene expression across
time and space
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Decomposing the variation of gene expression across

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

Pvalue BP
2e-13 tube development
2e-10 tissue morphogenesis
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Gene sets with high variation across space

topCellGenes = 2248 genes
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Decomposing the variation of gene expression across

space

topCellGenes = 2248 genes
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KEGGID Pvalue Term

00190 3.8e-13 Oxidative phosphorylation
03010 6.9e-12 Ribosome

03050 2.2e-11 Proteasome

Pvalue BP

4e-20 energy derivation by oxidation of organic compounds

2e-18 purine ribonucleoside triphosphate metabolic process

6e-18 nucleoside triphosphate metabolic process

2e-10 imaginal disc-derived appendage development

1e-08 imaginal disc-derived wing morphogenesis

6e-08 wing disc development

3e-06 proximal/distal pattern formation, imaginal disc

8e-06 imaginal disc morphogenesis
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2e-16 structural constituent of ribosome

3e-13 oxidoreductase activity

1e-09 NADH dehydrogenase activity

6e-09 hydrogen ion transmembrane transporter activity

4e-08 NADH dehydrogenase (ubiquinone) activity

4608 oxidoreductase activity, acting on NAD(P)H, quinone or
similar compound as acceptor

2e-07 sequence-specific DNA binding transcription factor activity

8e-07 glutathione transferase activity

5e-06 threonine-type endopeptidase activity

Pvalue Term CC

2e-16 cytoplasm

2e-16 ribosomal subunit

8e-16 organelle inner membrane

5e-15 mitochondrion

3e-12 mitochondrial respiratory chain complex |
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3e-12 mitochondrial membrane

4e-11 cytosol

2e-10 proteasome accessory complex
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Gene sets with high variation across time



Gene sets with high variation across time

1.00-
Biotype Cluster1 Cluster2
0.75- mRNA 235 153
Sets ncRNA 4 3
Oth
Soso- < Top age genes GO terms 217 1
@ Top cell genes GO terms (wing, imaginal disc,
o Top cell'age genes development) 39 35
025- 608 Average No GO terms 22 15
contribution:
genes  celi32%
i Age 24%
000 | | | I Cell*Age 16%
0.00 0.25 0.50 0.75 1.00 Residuals 28%
cell
value
z G ,
nWWP? [ w TN 100
\ NI lH ”H‘H i H ‘ m\\i Il ”I‘IWW \H I " B
VV\I\’\/P anterior
dWWW h Il H\‘\II il \ \ HI\I\I \ HM H‘Il "Illﬂ‘ ‘IHI‘IIH‘I ! ‘q\ }HI‘IIHH‘ \HIH ‘ Idorbsal
nul
L posterior
WWP3 JI\IIH\}IIII i \‘\II‘HHH H I [ H ‘ Mvenual
B2 IIH HH\ n‘\'IFFWIIH
wwe2 || v \
vwea.2| [ IS HI IHH 01 T |
wwia 1| ‘H iy HI}\H“\‘HHH \HIHHE I\‘ i |
pWL3.2
dvmz‘ | \I\ "\ H \“ I \‘ ‘
LI Ll \I

I a
ge
Iﬁ m IWH\ m U I i H IIII IL3
WL33 m white pupa
pwi.1 R H \II I II’\II\I T H HHH\I il ‘\I\ \I\’H\ iy
L3.

cell




Variance decomposition

topAgeGenes = 395 genes, cluster 1 = 239
genes
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KEGGID Pvalue Term
03030 8.8323e-12 DNA replication
03430 5.4271e-10 Mismatch repair
03420 3.5912e-05 Nucleotide excision repair

Pvalue BP

4e-21 cell cycle

9e-16 DNA conformation change

6e-15 sister chromatid segregation

te-14 nucleobase-containing compound metabolic
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1e-11 microtubule cytoskeleton organization
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1e-17 nucleus

5e-15 nuclear lumen

6e-15 intracellular

7e-13 chromosome
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8e-12 organelle lumen
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1e-11 cell
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7e-12 chromatin binding

5e-11 microtubule binding

5e-11 pyrophosphatase activity
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1e-10 3'-5" DNA helicase activity

2e-10 macromolecular complex binding

2e-10 adenyl nucleotide binding

3e-10 DNA binding
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modEncode for clusteri - GO selected terms
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modEncode for cluster1 - no GO terms

CG15080.mRNA.FBgn0034391

CG9411.mRNA.FBgn0030569 [l
CG14327.mRNA.FBgn0038526
CR43459.ncRNA.FBgn0263413

CG1635.mRNA.FBgn0039854
CR44294.ncRNA.FBgn0265340
CG31635.mRNA.FBgn0051635|

CG8547.mRNA.FBgn0033919
CG16885.mRNA.FBgn0032538
CG13160.mRNA.FBgn0033720

CG42709.mRNA.FBgn0261674
CR45755.ncRNA.FBgn0267319

CG12643.mRNA.FBgn0040942[li stages
CG42615.mRNA.FBgn0261267 01_embryo
CG3213.mRNA.FBgn0031545 02_larvae

CG11125.mRNA.FBgn0033174 [ [l 03_WPP
CG13074.MRNA.FBgN0036567 | | 04_WWP
CG11475.mRNA.FBgn0034687 05_adultF
CG18213.mRNA.FBgn0038470 | | 05_adultM

CG7110.mRNA.FBgn0032521
CG33672.mRNA.FBgn0061360;

L2l

EEEECANENOOO @
EEEEAYNE
soaT oo L Ll E =y
SNNNgUHAPEA 00 =1
L1l eg VOO E4" o
CRoNZ pmaaa S
...... SORNEEd S 3 =
Sgo 5130800, S
So 22238 T T TS i
S88 868888800 cg 3 w
EEE EEEEEE 8> =
0,00 /©,9,9,0,0,3, N =
o A o ®
3555 555555 o
S g




Variance decomposition

topAgeGenes = 395 genes, cluster 2 = 156 genes
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2e-07 tube morphogenesis

7e-07 instar larval or pupal development
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3e-06 morphogenesis of an epithelium
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modEncode for cluster2 - GO selected terms
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modEncode for cluster2 - no GO terms
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Gene sets with high variation across time

topAgeGenes = 1765 genes
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Gene sets with high variation across time

topAgeGenes = 1765 genes

001 1765
genes Biotype Cluster1 Cluster2
0.75- mRNA
ncRNA
Sets
2 050- o ‘T)‘“E'S GO terms
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Gene sets with high variation across time

topAgeGenes = 1765 genes, cluster 1 = 1214

genes

| w
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Moo
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Wvental

e
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e pupa
m L

KEGGID Pvalue Term

3030 2.3e-21 DNA replication

03008 6.9e-12 Ribosome biogenesis in eukaryotes
03430 3.3e-10 Mismatch repair

03420 1.4e-09 Nucleotide excision repair

00240 1.3e-05 Pyrimidine metabolism

03013 1.4e-05 RNA transport

Pvalue BP

5e-57 nucleic acid metabolic process

6e-52 heterocycle metabolic process

26-50 cellular aromatic compound metabolic pro-
1e-47 §§ﬁ3|ar nitrogen compound metabolic process
2e-47 organic cyclic compound metabolic process
1e-32 cellular process

4e-30 neurogenesis

3e-26 cellular developmental process

1e-23 cellular response to stress

Pvalue Term

1e-24 DNA binding

2e-23 adenyl nucleotide binding

5e-23 ATP binding

1e-22 purine NTP-dependent helicase activity
4e-21 ribonucleoside binding

5e-20 purine nucleoside binding

5e-20 purine ribonucleotide binding

2e-19 nucleotide binding

9e-17 pyrophosphatase activity

Pvalue Term

2e-46 intracellular organelle

1e-40 intracellular

2e-39 nuclear lumen

8e-39 organelle lumen

5e-38 membrane-bounded organelle

7e-33 non-membrane-bounded organelle

2e-26 cell

1e-24 chromosome

2e-22 nucleus




modEncode for cluster1 - GO selected terms



modEncode for cluster1 - no GO terms



Gene sets with high variation across time

topAgeGenes = 1765 genes, cluster 2 = 551 genes

cell
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I | e
I pla ey iy | H
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agel

KEGGID Pvalue Term
03060 7.3e-09 Protein export
04141 1.6e-08 Protein processing in endoplasmic reticulum

Pvalue BP

3e-10 protein targeting to membrane

3e-10 post-embryonic organ development

6e-10 instar larval or pupal development

6e-10 imaginal disc morphogenesis

6e-10 single-multicellular organism process

8e-10 post-embryonic morphogenesis

1e-09 morphogenesis of an epithelium

46-09 establishment of protein localization to endo-
plasmic reticulum

5e-09 developmental process

Pvalue Term

2e-08 choline dehydrogenase activity

6e-06 transporter activity

5e-05 signal sequence binding

76-05 organophosphate ester transmembrane trans-
porter activity

Pvalue Term

4e-11 rough endoplasmic reticulum membrane

2e-10 endoplasmic reticulum part

8e-09 apical part of cell

1e-07 Sec61 translocon complex

3e-07 endoplasmic reticulum

3607 nuclear outer membrane-endoplasmic reticu-
lum membrane network

4e-07 bounding membrane of organelle

5e-07 Golgi apparatus

1e-06 integral component of membrane
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Gene sets with high variation across time and space

topCell*AgeGenes = 19 genes
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[ KEGGID [ Pvalue [ Term |

cell
age

Pvalue BP

0.002 fatty acid metabolic process

0.002 cuticle hydrocarbon biosynthetic process
Pvalue MF

8e-04 phytanoyl-CoA dioxygenase activity




Outline

Wing compartments

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



EdgeR - design matrix

allCompartments AP

anterior.L.3 anterior.L3
anterior.white pupa anterior.white pupa
dorsal.L3 posterior.L3
dorsal.white pupa posterior.white pupa
nub.L3

nub.white pupa
posterior.L3
posterior.white pupa
ventral.L3
ventral.white pupa

Contrasts space
anterior.L3 vs  posterior.L.3 1
anterior.white pupa  vs  posterior.white pupa 1
anterior.L.3 vs  anterior.white pupa 0
posterior.L3 vs  posterior.white pupa 0
anterior.L3 vs  posterior.white pupa | ?
anterior.white pupa  vs  posterior.L.3 ?




Contrasts

space
anterior.L.3 vs  posterior.L.3 1
anterior.white pupa  vs  posterior.white pupa 1
anterior.L.3 vs  anterior.white pupa 0
posterior.L3 vs  posterior.white pupa 0
anterior.L3 vs  posterior.white pupa | ?
anterior.white pupa  vs  posterior.L.3 ?
Contrasts space
anterior.L3 Vs posterior.L3 1 1 1 1
anteriorWP  vs posterior. WP 1 1 1 1
anterior.L3 vs anterior. WP 0 0 0 0
posterior.L3  vs posterior. WP 0O 0 0 O
anterior.L3 Vs posterior. WP 0 1 0 1
anteriorWP  vs posterior.L3 0o o0 1 1
number of genes 0o 2 9 33




anterior vs posterior - space-specific genes = 44

.=
cell
Wanterior
posterior
age
1
Muhite pupa
.-
cell
anterior
dorsal
nub
e
Cluster 1
|
age
L3
- | [
L XY
Biotype Cluster1 Cluster2
mRNA 13 30
ncRNA 0 1
GO terms 13 27
GO terms (wing, anterior, poste-
- . b 9 14
rior, imaginal disc, development)

Pvalue Term BP - Cluster1

2e-07 wing disc anterior/posterior pattern formation
1e-06 anterior commissure morphogenesis

1e-06 forebrain development

86-06 :ﬁterlor/poswnor lineage restriction, imaginal
2e-05 c:)sr%partment pattern specification

2e-05 analia development

2e-05 central nervous system neuron axonogenesis
3e-05 imaginal disc-derived wing vein specification
3e-05 central nervous system neuron differentiation
Pvalue Term BP - Cluster2

2e-07 cell adhesion

4e-07 cell morphogenesis involved in differentiation
2e-06 multicellular organismal development

5e-06 generation of neurons

6e-06 neuron development

1e-05 neuron projection guidance

2e-05 cell projection morphogenesis

3e-05 axonogenesis

4e-05 cellular component morphogenesis
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Outline

Wing compartments

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



EdgeR - design matrix

allCompartments DV

anterior.L.3 dorsal.L3
anterior.white pupa dorsal.white pupa
dorsal.L3 ventral.L3

dorsal.white pupa

ventral.white pupa

nub.L3

nub.white pupa
posterior.L3
posterior.white pupa
ventral.L3
ventral.white pupa

Contrasts space
dorsal.L3 vs  ventral.L3 1
dorsal.white pupa  vs  ventral.white pupa 1
dorsal.L3 vs  dorsal.white pupa 0
ventral.L3 vs  ventral.white pupa 0
dorsal.L3 vs  ventral.white pupa ?
dorsal.white pupa  vs  ventral.L3 ?




Contrasts space
dorsal.L3 Vs ventral.L3 1
dorsal.white pupa  vs  ventral.white pupa 1
dorsal.L3 vs  dorsal.white pupa 0
ventral.L3 vs  ventral.white pupa 0
dorsal.L3 vs  ventral.white pupa ?
dorsal.white pupa  vs  ventral.L3 ?
Contrasts space
dorsal.L3 vs  ventral.L3 1 1 1 1
dorsalWP  vs  ventral WP 1 1 1 1
dorsal.L3 vs  dorsal. WP 0 0 0 0
ventral.L3 vs  ventral WP o 0 o0 ©O
dorsal.L3 vs  ventra. WP 0 1 0 1
dorsalWP  vs  ventral.L3 0 0 1 1
number of genes 0o 4 3 3




dorsal vs ventral - space-specific genes = 38
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Biotype Cluster1 Cluster2
mRNA 1 25
ncRNA 0 2

GO terms 11 21

GO terms (wing, dorsal, ventral,

imaginal disc, development) 6 °

Pvalue Term BP - Cluster1

4e-06 midgut development

7e-05 maintenance of epithelial integrity, open tracheal system
1e-04 embryo development

1e-04 cell motility

1e-04 digestive system development

3e-04 imaginal disc development

4e-04 post-embryonic development

7e-04 tissue homeostasis

7e-04 eye-antennal disc morphogenesis

Pvalue Term BP - Cluster2

3e-06 myoblast migration

3e-06 fibroblast growth factor receptor signaling pathway
3e-06 response to fibroblast growth factor

6e-05 regulation of crystal cell differentiation

7e-05 cellular response to growth factor stimulus

1e-04 larval visceral muscle development

2e-04 glial cell proliferation

3e-04 larval somatic muscle development

5e-04 enzyme linked receptor protein signaling pathway
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