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The VizFaDa project R“‘

National funding call on ‘Open Sciences’ funding short
projects.

Proposal: Interactive visualisations to foster FAANG data
re-use

https://gdevailly.netlify.com/files/vizfada proposal.pdf

76k€ for 2 years, started 2020-01-01

INRAZ

VizFaDa: Towards interactive visualisations of FAANG data P. 2
2020/02/12 / FAANG workshop / Guillaume Devailly


https://anr.fr/en/call-for-proposals-details/call/flash-call-open-science-research-practices-and-open-research-data/
https://gdevailly.netlify.com/files/vizfada_proposal.pdf

Proposed visualisations

Correlation heatmaps
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quick overview of the datasets

comparison with user-provided data
identification of outlier experiments
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my ANA-saq
ceraballum GSM929709
cerebalium GSM752618
cerebalium GSM752617
carebellum GSM752619
thymus GSM759615
thymus GSM759618
thymus GSM759613
thymus GSM759614
thymus GSM759616
thymus GSM759617
colon GSM1020641
colon GSM1020658
colon GSM1020650

Correlation coefficient
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Stack profiles of epigenomics
tracks
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% complex but informative
visualisations

+ identifications of biological
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Correlation Heatmaps

Based of Heat*seq:

® Web app: www.heatstarseq.roslin.ed.ac.uk
® Source code: github.com/gdevailly/HeatStarSeg_gh
e Paper: doi.org/10.1093/bioinformatics/btw407

Heat*seq

An interactive web tool for high-throughput sequencing experiment comparison with public data

RNA-seq ChlP-seq CAGE
Gene lists

HeatGenelList
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http://www.heatstarseq.roslin.ed.ac.uk/
https://github.com/gdevailly/HeatStarSeq_gh
https://doi.org/10.1093/bioinformatics/btw407

HeatRNAseq workflow

Expression matrix

SN Exp 1 Exp 2 Exp 3

(~40.000)
ENSG00000000003 3.983 2.361 10.216

ENSGO00000000005 0.071 0.260  0.000
ENSG00000000419  10.277 2.893 14.153

ENSG00000273493  0.000 0.000  0.000

Exp 77

80.583
3.329
42.639

0.000 \
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Correlation matrix

Pearson’s, after log10 scaling

P-5



HeatChlIPseq workflow

Binary peak matrix

Coordinates

(~700.000 non Expl Exp2 Exp3
overlapping regions)

chr1:10073-10413 F T F
chr1:16110-16390 F F T
chr1:29198-29688 F F F
chrY:28709160-

28709494 T 1 F
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Correlation matrix

Exp2 Exp3




Live Demo!

<

www.heatstarseqg.roslin.ed.ac.uk
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http://www.heatstarseq.roslin.ed.ac.uk/

If live demo fails...

A ‘ | T-47D+Genistein_100nM+HudsonAlpha+ERalpha_a
T-47D+Estradiol_10nM+HudsonAlpha+ERalpha_a
T-47D+BPA_100nM+HudsonAlpha+ERalpha_a
MCF7+Zhuang et al.+ERalpha
ECC-1+Estradiol_10nM+HudsonAlpha+ERalpha_a
ECC-1+Genistein_100nM+HudsonAlpha+ERalpha_a
ECC-1+BPA_100nM+HudsonAlpha+ERalpha_a
HepG2+forskolin+Stanford+ERRA

tRNA genes

K562+Harvard+BRF1

K562+ Stanford+Pol3 Correlation coefficient
GM12878+Yale+Pol3

HelLa-S3+Harvard+BRF1

HelLa-S3+Harvard+BRF2 g 5 0 0.5 1
K562+Harvard+BRF2

H1-hESC+UT-A+c-Myc

H1-hESC+Stanford+c-Myc

GM12878+UT-A+c-Myc
MCF-7+serum_starved_media+UT-A+c-Myc
MCE-7+estrogen+UT-A+c-Myc
MCF-7+serum_stimulated_media+UT-A+c-Myc
MCF-7+vehicle+UT-A+c-Myc
MCF10A-Er-Src+EtOH_0. 1Pct+Harvard+c-M c
MCF10A-Er-Src+40OHTAM_1uM_4hr+Harvard+c-Myc

D = SO0DCS14 endothelial_cell_of_umbilical_vein_resting
S00DCS12 endothelial_cell_of_umbilical_vein_proliferating

S008JM12 endothelial_cell_of_umbilical_vein_proliferating
S00BJM14 endothelial_cell_of_umbilical_vein_resting
S002S312 erythroblast
S002R512 erythroblast Correlation coefficient
COOBNSB2 erythroblast
C006POB1 erythroblast
CO06MUB1 erythroblast
CO06X8B2 erythroblast
C0070XB2 erythroblast

INRAZ

VizFaDa: Towards interactive visualisations of FAANG data
2020/02/12 / FAANG workshop / Guillaume Devailly



If live demo fails...

ENCODE human ENCODE mouse
A , B n=156)
B[ R S — i

O

Correlation coefficient °*=

t "1 CTCF and Cohesin
INRAS 05 0 05

t.ot GENCODE TSS
1 'PRC
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Perspectives
Heatmaps by species and by data-type:

7

% Multi-species comparison?

*¢ Histone marks and TF ChIP-seq on the same heatmaps?
% DNA methylation data?

% HiCdata?

Methods:

s Best distance metrics: correlations coefficient, jaccard index,
entropy, etc. ?

% Scaling beyond 1000 experiments per heatmaps?

% Technological stack?

Data portal integration:

s Semi-independent web app?
% ‘Add experiment to cart’ Ul a la ENCODE?
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Stack

profiles of epigenetic marks

Based of PEREpigenomics

Web app: joshiapps.cbu.uib.no/perepigenomics_app
Source code: github.com/gdevailly/perepigenomicsAnalysis &
forgemia.inra.fr/guillaume.devailly/perepigenomics app

Preprint: soon

PEREpigenomics

DNAse 1 at Transcription Start Sites (by gene
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https://joshiapps.cbu.uib.no/perepigenomics_app/
https://github.com/gdevailly/perepigenomicsAnalysis
https://forgemia.inra.fr/guillaume.devailly/perepigenomics_app

Live Demo!

joshiapps.cbu.uib.no/perepigenom
ics_app/
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https://joshiapps.cbu.uib.no/perepigenomics_app/
https://joshiapps.cbu.uib.no/perepigenomics_app/

If live demo fails...

Adult liver, TSS Adult liver, middle exons
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If live demo fails...
DNA methylation (WGBS),Pancreas, TSS
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Perspectives

** RNA-seq + epigenetic data in the same tissue

Data portal integration:

% Picture gallery in experiment page
** +independent global gallery?

Common processing of FAANG data:

7

< will it be on time?
** NextFlow nfcore pipeline?

Keeping up with new FAANG data?

Keeping up with new genome versions & annotations?

7

% Automated workflows?
% Re-running everything? Cache invalidation?
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Consortia:

We are recruiting!
Bioinformatics Engineer, fixed term, 18 months

https://genphyse.toulouse.inra.fr/content/bioinformatics-engineer-ie-fixed-term-18-months-inrae-toulouse-france
guillaume.devailly@inrae.fr

Toulouse, France

INRAD Gcronys

% Guillaume Devalilly (data processing and visualisations)
% Sylvain Foissac (scientific advisor)

Hinxton, Royaume-Uni 00,
_.0_.0_60
EMBL-EBI i
eg0303000
egsssee’
Toulouse, France ¢ Peter Harrison (FAANG Data Coordination Center)

0 «» Guy Cochrane (FAANG Data Coordination Center
&< 5SIGEN\_,|: INR uy ( inati )
Q : f:/ b 4 L AR | -y

% Philippe Bardou (web application development)
% Patrice Dehais (system administrator)
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https://genphyse.toulouse.inra.fr/content/bioinformatics-engineer-ie-fixed-term-18-months-inrae-toulouse-france

Heat*seq & PEREpigenomics acknowledgments
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Thanks for your attention!

Slides available online: https://frama.link/this-presentation
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https://frama.link/this-presentation
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> Bonus presentation:


https://gdevailly.github.io/2020-02-03_MIAT/VizualisationsEpigenomicsData.html

