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Regeneration in nature

“Ability to reconstruct original shape, size and function of body parts that
have been lost or damaged”
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Adapted from: Gardiner et al., 2005 Pfefferli & Ja zwi nska, 2015; Rodius et al, 2016; Adell et al, 2010




Experimental design
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Data overview

Regeneration

M Up-regulated genes / More accessible chromatin
M Not differentially expressed/accessible
B Down-regulated genes / Less accesible chromatin




Data overview
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DEG through time
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DEG through time

Notch pathway
Jak-STAT cascade
MAPK pathway
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Genomic clusters

10Mb

= N
| Nl
| RN [ I}

| M Up-regulated cluster
| _____ HDown-regulated cluster

20Kb 20Kb
Mnn1 ¢g31907 nuf2 Dif dlcg33928 BicD Sgt

il 4 - | S e (-

Up-regulated JAK-STAT cascade
f—

. Notch signaling pathway

. MAPK signaling pathway

Whnt signaling pathway

40 Chromatin Binding
0+ - - Cell proliferation

Down-regulated Cell fate specification
10 Response to wounding
Endocytosis
Neurogenesis
|| = g; Cell adhesion In Cluster
- | Wing disc development M Out Cluster
Y .
6 8
-log P-value

120{
80

Number of clusters




-

i Accessible chromatin landscape after

cell-death induction
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Features of Damage Responding Regulatory
Elements (DRRE)
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(C) Average profile of active enhancer marks
(D) ChIP-qPCR analysis on DRREs at Oh

H3K4me1 H3K27ac H3K27me3 RNApol-1l ser5P
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3C interactions eDRRE and genomic clusters
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Evolutionary conservation of DRRE

. melanogaster
. simulans

. sechellia
yakuba
erecta
biarmipes
suzukil
ananassae
bipectinata
eugracilis
elegans_
kikkawai
takahashii
rhopaloa
ficusphila
pseudoobscura
persimilis
miranda_

. willistoni
virilis
. mojavensis
. alhbomicans

LI I T 1 1 1 T T 1 1 B . h -
0 02505075 1 0 025 05 0.75 1 Mu%'gamgo‘?‘nvgstica

i i Anopheles gambiae
aligned bases / length alignment Apispmellifega

Tribolium castaneum

@

phastCons Score
o
~

=
(4}

500 0 500
Position from peak summit

M cDRRE
B peDRRE

»
Q
3}
@
Q
o
o
@
c
2
®
G
—
)
o
£
>
prd

SSlSSS SIS S SR SRR IS

Conservation data: Multiz Alignment & Conservation (27 Species) from UCSC




Evolutionary conservation of DRRE

STARR-Seq: Genome-wide enhancer activity profiles
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Re-activation of DRRE
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Re-activation of DRRE
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Genomic regions and motif enrichment of
DRRE
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Regeneration toolkit

Pathway enrichment TFs shared
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Eye development as positive control
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Regeneration toolkit

Zebrafish
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Regeneration reqgulatory logic

Undamaged tissue
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RNA-Seq summary statistics

Regeneration
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DEG
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ATAC-Seq summary statistics
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Oh DRRE across time
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Re-activation

Tissue Usage




Motif search e
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Orthologues

Mapped in both species 1269 5880
Only mapped in zebrafish 19 133

Only mapped in mouse 18 83

non-mapped 5667

% mapped
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55,9 29,44 6E-08
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Eye development

Eye differentiation

up NDE down
Mapped in both species 978 5105 1120
Only mapped in zebrafish 29 103 22
Only mapped in mouse 7 73 21
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