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These methods allow us to summarize our “raw’” data:
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Going forward...

Many more samples

are being profiled
(cell types, disease vs. control,
personal epigenomics, etc)
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The genome is large
(shown here is only
0.0267% of the genome)
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Chromatin state calls across many samples can be viewed
as an alignment of sequences with a finite alphabet
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There are good ways of modeling such alignments: logos!
Information content of a region, considering background
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tinyurl.com/epilogos-feedback



Kullback-Leibler divergence
(relative entropy)

—

Dic1,(P||Q) = >_ P(i) log, (%D

P = observed chromatin state frequencies at any single genomic location, e.g.:

O 0 0 0 0 0 0 0 0 0 0 0 0 0

local chromatin state frequency (%)

Q = expected frequencies based on genome-wide state occurrences:

0.5 O1!I|!O4OZE n2s 8.3 67.8

epigenome-wide chromatin state frequency (%)




http://epilogos.broadinstitute.org

epilogos = Index  About

epilogos

visualization and analysis of chromatin state model data

Fastest option: choose some popular pre-computed example epilogos:
(Each row depicts a single epilogos computation, with bright colors indicating the selected epigenomes)




epilogos Index  About

your epilogos computation

If you de not see the result you were expecting, plkease iry reloading the page. If that does not resclive the issue please contact us.
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Some potential uses of epilogos

interactive visualization

w3027

WASHU EPIGENOME BROWSER

consensus epigenomes
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comparative epigenomics




Comparative epigenomics of ESC vs. “rest”

epigenomes
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Select two subsets of epigenomes,
build separate epilogos and compare them



epigenomes

Comparative epigenomics of ?7?

Arbitrary subsets of epigenomes,
such as these ones (red vs. blue)

Select two subsets of epigenomes,
build separate epilogos and compare them



magnitude of difference

Comparative epigenomics of male vs. female
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Some potential uses of epilogos

interactive visualization

WASHU ErIGENOME BROWSER
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comparative epigenomics

temporal pattern analysis

(de novo motif discovery & search)




input: mapped ChlP-seq reads Use with third-party data
of histone tail modifications

~10GB Actual integration with Roadmap
reference epigenomes

[ — Group Select EID Epigenome name

E017 IMRYO fetal lung fibrobiasts Cell Lne
EQO2 ES-WAT Ce''s

e ECO8 HS Cells

E0C1 ES-13 Cells

E015HUESE Cells
E014 HUES48 Cells
[ oo } E016 HUESE4 Cells
— E003 H1 Cells
E— E024 ES-UCSF4 Cel's
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EC19iPS-18 Cells
—mwm EC18IPS-15b Cells
E021IPS DF 6.9 Cells

E022PS DF 19.11 Cells
EQQ7 H1 Derived Neurona! Progenitor Cultured Cells
E0QS HS Derived Neuronal Progenitor Cultured Cells
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P EQ13hESC Derived CDS6+ Mesoderm Cutured Cells
EC12 hESC Derived CDS6+ Ectoderm Cu'tured Cells
EC011hESC Derived CD184+ Endederm Cultured Cells
I | TR E004 H1 BMP4 Derived Mesendoderm Cultured Cells
EO0S H1 BMP4 Derived Tropheblast Cultured Cells
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output: chromatin state calls
according to Roadmap models I ENiN S




Some potential uses of epilogos

interactive visualization

WASHU ErIGENOME BROWSER
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THANKS!

ENCODE & Roadmap Epigenomics Consortia (data)
Soheil Feizi (information theory)

Apostolos Papadopoulos, Terrance Liang, Kevin Liu,
Tiffany Chen & Miguel Medrano (web-application & more)

Ting Wang, Xin Zhou & Daofeng Li (WashU browser integration)
Luca Pinello & Nezar Abdennur (website technology)

YOU!

-> tinyurl.com/epilogos-feedback

-> epilogos.broadinstitute.org




epilogos

Interpretation of large-scale (epi)genomic datasets
through information-based dimensionality reduction

cell types
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Questions?




