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Pulmonary Artery Endothelial cells

iy,
Pancreatic islet

® ~400 different cell types with varying function and morphology

® How are these differences encoded?

® What defines a certain cellular state!?
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Cap Analysis of Gene Expression (CAGE)
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FANTOMS

Primary cells Tissues Cell lines
® Aim: Map the vast majority of 6 © @’
transcription initiation sites in
human and mouse via single
molecule CAGE 'I\ 152 250

% 128 271

fantom.gsc.riken.jp/5

Contact:
Yoshihide Hayashizaki
Piero Carninci
Alistair Forrest

Division of Genomic Technologies,

Over 120 international collaborators: Sample providers, RIKEN CLST,
Technology developers and Bioinformaticians from |9 Yokohama, Japan
countries
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| ocalization of enhancers

Active enhancers are transcribed

. (Kim et al., 2010, Nature)
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Buecker and Wysocka, 2012, Cell

® Open chromatin (DNase hypersensitivity)

® TF binding (master regulators, co-activators) | e.g. ENCODE

® Chromatin context (H3K4mel, H3K27ac)

® Chromatin interactions
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Atlas of 44,000 human enhancers

O
VISTA heart-specific enhancer 1862 ™- a
500 bases — ) 8
chri1 | | S L =z ¢
181,122,500 181,123,000 | - O o =
51 o o o ©
\V O o O e
CAGE reverse hﬁm o 2 o0& O
IR 5 S QL o5 O 2 €0
3(15_ ~ S 8 B ch (&) 8
CAGE forward - a2 s 2 o> 2 c
Lo DS o) € BcOE
UCSC Genes S - g 250
ENCODE TF ChIP-seq N 3 .52
50 c =
H3K4mef 8- e T O o =k
15 g
H3K4me3 - 8
108 R s w
H3K27ac . il L
ENCODE DNase clusters -_— g -
PhastCons Conservation . |il#i [fy. ML, .. | Prediction category

® Divergent capped RNAs identifies active enhancers

® Transcribed enhancers are more likely to be active
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ARTICIE fantom.gsc.riken.jp/5/

doi:10.1038/nature13182

A promoter-level mammalian
expression atlas

The FANTOM Consortium and the RIKEN PMI and CLST (DGT)*

ARTICLE enhancer.binf.ku.dk

doi:10.1038/nature12787

An atlas of active enhancers across
human cell types and tissues
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Questions asked

® |n which cell type(s) is a certain gene expressed?

® Which promoters/enhancers are “specific’ to a certain cell
type!

® How do promoter/enhancer usage differ across cell types!?

® Where do promoters/enhancers to a certain gene locate in
the genome!

® |n which cell type(s) might a certain genetic variant have an
effect?

® Which enhancer(s) regulate a certain gene?

Problem: ~1,000 CAGE libraries, ~200,000 promoters and
~44,000 enhancers - how to best visualize and distribute data?
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FANTOMS SSTAR

fantom.gsc.riken.jp/5/sstar/

® SSTAR:Semantic catalogue of Samples, Transcription
initiation And Regulators

Sample info and ontology (UBERON, Disease, Cell) term
association

CAGE promoters - expression ranks, gene association,
ontology enrichment

Transcription factor motif enrichment
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ZENBU Genome Browser P

Developed at RIKEN for the FANTOM 5 project.

Next-generation Sequencing (NGS) focused genome
browser.

 Work directly with sequence alignment files
(BAM)

 Powerful embedded data processing/analysis

 Powerful data upload, secured sharing and
collaborations

* Big-data: ability to work with 1000s of
experiments

http://fantom.gsc.riken.jp/zenbu
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Enhancer/promoter slider tools

® How do best define cell type-specificity?

® |etthe end user define the rules!

enhancer.binf.ku.dk
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g2 expresaion

Single gene lookup based on available microarray data from
healthy and leukemic cells of the bone marrow

Bl

Gene expression, visualization, correlation and test for influence on

survival in acute myeloid leukemia
http://servers.binf.ku.dk/bloodspot

Workshop tomorrow tech track 1. N. Rapin & F. O. Bagger
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