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Fostering data re-use with interactive visualisations of
transcriptomics and epigenomics data
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https://twitter.com/G_Devailly


Differential gene expression =
cellular environment + epigenetics

One genome, many cell types
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Each experiment is complex and costly, but
many datasets and databases are available.

Expression: RNA-seq
Chromatin accessibility: DNAse1, ATAC-seq
DNA methylation: WGBS
ChIP-seq:

Transcription regulators
Histone variants
Histone modi�cations

 

Transcriptomics & Epigenomics data
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DNA methylation
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DNA methylation
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The good

Mostly FAIR data, good enough metadata

The bad

Domain expertise, experimental artefacts
Arguable arbitrary choices during analyses

Data re-use

p. 7



The good

Mostly FAIR data, good enough metadata

The bad

Domain expertise, experimental artefacts,
Discussable arbitrary choices during
analyses

The ugly

Fat data, too lazy to download it all
1 experiment: 12.2 GB

Data re-use
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Few experiments at
a time
Few genes at a time

Genome browsers can help!
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Interactive visualisations to foster data re-use

1. Heat*seq: interactive correlation heatmaps of transcriptomics and
epigenomics datasets

2. PEREpigenomics: Pro�le Explorer of Roadmap Epigenomics data

3. VizFaDa: Visualisations of FAANG data
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Correlation heatmaps for transcriptomics and TF ChIP-
seq datasets
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Heat*seq work�ow
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HeatRNAseq work�ow
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HeatChIPseq work�ow
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Live Demo !

🤞

www.heatstarseq.roslin.ed.ac.uk

p. 15

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


Correlations between TF ChIP-seq peaks and TSS list
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Heat*seq conclusions & perspectives
App: www.heatstarseq.roslin.ed.ac.uk
Source code: github.com/gdevailly/HeatStarSeq_gh
Publication: doi.org/10.1093/bioinformatics/btw407

Perspectives ?

More datasets! (also, update the old ones...)
More datatypes: Hitsone marks, gene lists, ...
Multiple use �les
Gene name converter, liftover
Datasets with more that 1000 experiments?
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http://www.heatstarseq.roslin.ed.ac.uk/
https://github.com/gdevailly/HeatStarSeq_gh
https://doi.org/10.1093/bioinformatics/btw407


Heat*seq thanks:
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Interactive visualisations to foster data re-use

1. Heat*seq: interactive correlation heatmaps of transcriptomics and
epigenomics datasets

2. PEREpigenomics: Pro�le Explorer of Roadmap Epigenomics data

3. VizFaDa: Visualisations of FAANG data
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RNA-seq
DNAse1
WGBS,
10 different histone methylations
17 different histone acetylations
33 human cell lines & tissues
uniformly processed

The Roadmap Epigenomics dataset
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Visualisation of marks, sorted by gene
transcription level:

at TSS (gene start)
at TTS (gene end)

Visualisation of marks at middle exons
starts, sorted by:

transcription level
inclusion ratio

For all genes/exons in each cell type.
For each gene/exon in all cell types.

Objectives
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H3K4me3, TSS, small intestine
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What is a gene?
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Where is BRCA1's Transcription Start Site (TSS)?
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More genes than pixels on the device!
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Ties shuf�ing

p. 26



lincRNA processed pseudogenes

Different gene types, different associations
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DNAse 1 (accessible chromatin) H3K27ac

Position of signal
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Exonic mark: H3K36me3, foetal large intestine
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DNA methylation: ratio and density

CpG island CpG poor region

CpG density

mCpG ratio

mCpG density

methylated CpGunmethylated CpG

1 kb 1 kb

9 CpG/kb 2 CpG/kb

33% 100%

3 mCpG/kb 2 mCpG/kb
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DNA methylation: ratio and density
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DNA methylation at TSS

WGBS, adult liver 
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Exonic DNA methylation
WGBS, pancreas
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WGBS, adult liver 

Cell by cell vs gene by gene

slope: -2.71

R²: 0.56

0.0 0.2 0.4 0.6
-0.5

0.0

0.5

1.0

1.5

2.0

LYL1 (ENSG00000104903)

mean mCpG/CpG ratio at TSS +/-500bp

lo
g1

0(
FP

KM
+1

)
p. 34



mCpG ratio H3K4me3

Repressing and activating marks
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Too many plots?
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PEREpigenomics
Pro�le Explorer of Roadmap Epigenomic data
joshiapps.cbu.uib.no/perepigenomics_app/
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https://joshiapps.cbu.uib.no/perepigenomics_app/


mark cell type by cell type gene by gene center on TSS

WGBS negative negative

DNAse positive positive

H2A.Z positive balanced

H3K4me1 positive positive

H3K4me2 positive positive

H3K4me3 positive positive

H3K9me3 unclear unclear no

H3K23me2 positive NA

H3K27me3 negative – variable negative

H3K36me3 positive positive no

H3K79me1 positive positive no

H3K79me2 positive balanced no

mark cell type by cell type gene by gene center on TSS

H2AK5ac positive positive

H2BK120ac positive positive

H2BK12ac positive positive

H2BK15ac positive balanced

H2BK20ac neutral NA

H2BK5ac positive positive

H3K4ac positive positive

H3K9ac positive positive

H3K14ac positive positive

H3K18ac positive positive

H3K23ac positive positive

H3K27ac positive positive

H3K56ac positive NA

H4K8ac positive positive

H4K12ac positive NA

H4K91ac positive positive

Summary of results
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Conclusions
PEREpigenomics offers interesting visualisations of epigenetic data gathered by Roadmap
Epigenomics.

Perspectives
documentation
preprint
develop similar approach for FAANG (Functional Annotation of the Animal Genomes) data
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http://data.faang.org/home


Interactive visualisations to foster data re-use

1. Heat*seq: interactive correlation heatmaps of transcriptomics and
epigenomics datasets

2. PEREpigenomics: Pro�le Explorer of Roadmap Epigenomics data

3. VizFaDa: Visualisations of FAANG data

ANR Flash open sciences 
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The 'ENCODE' of farm animal genomes

open international consortium
sharing data about gene expression and
regulation
metadata standards
open data: data.faang.org

Objective: to provide interactive visualisations
of FAANG data straight from the data portal 

VizFaDa: Visualisations of FAANG data
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https://data.faang.org/home


Correlation heatmaps

broad view of the dataset
quick comparison with user-provided data
identi�cation of outlier experiments

Stack pro�les of epigenetic marks and
gene expression level

rich and informative visualisations
can reveal complex biological or artefactual

associations 

Expected results
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People involved
We are recruiting (IE CDD 18m): genphyse.toulouse.inra.fr/job-offers

GenPhySe:

Guillaume Devailly: data processing & visualisations
Sylvain Foissac: scienti�c expertise, link with FAANG

Sigenae:

Philippe Bardou: web application development
Patrice Dehais: system administrator

EMBL-EBI:

Peter Harrison: FAANG data coordination centre
Guy Cochrane: FAANG data coordination centre

p. 43

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


Thank you for your attention!

www.bloomberg.com/news/features/2019-12-03/china-and-the-u-s-are-racing-to-create-a-super-pig
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https://www.bloomberg.com/news/features/2019-12-03/china-and-the-u-s-are-racing-to-create-a-super-pig


Histone modi�cation

169436 Biological
Macromolecular Structures
Enabling Breakthroughs in
Research and Education

COMPLEX BETWEEN NUCLEOSOME CORE PARTICLE (H3,H4,H2A,H2B) AND 146 BP LONG DNA FRAGMENT
Help

1AOI  Display Files  Download Files 



Sequence of 1AOI | COMP… 1: PALINDRO… A [auth I]

 A  T  C  A  A  T  A  T  C  C  A  C  C  T  G  C  A  G  A  T  T  C  T  A  C  C  A  A  A  A  G  T  G  T  A  T  T  T  G  G  A  A  A  C  T  G  C  T  C  C  A  T  C  A  A  A  A  G  G  C  A  T  G  T  T  C  A  G  C  T  G  A  A  T  T  C  A  G  C  T  G  A  A  C  A  T  

G  C  C  T  T  T  T  G  A  T  G  G  A  G  C  A  G  T  T  T  C  C  A  A  A  T  A  C  A  C  T  T  T  T  G  G  T  A  G  A  A  T  C  T  G  C  A  G  G  T  G  G  A  T  A  T  T  G  A  T 

1    11   21   31   41   51   61   71   81   

91   101  111  121  131  141  1AOI | COMPLEX BETWEEN NUC…

Structure

Type Model

Nothing Focused
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https://www.rcsb.org/search?q=*
https://www.rcsb.org/
https://www.rcsb.org/3d-view/molstar/help/getting-started

