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1. SUMMARY

e The genomic location and function of most distant-acting transcriptional
enhancers in the human genome remains unknown

« We performed ChlIP-seq for various transcriptional coactivator proteins (such
as p300) directly from different embryonic mouse tissues, identifying
thousands of binding sites

e Transgenic mouse experiments show that p300 and other co-activator peaks
are highly predictive of genomic location AND tissue-specific activity
patterns of distant-acting enhancers

e Most enhancers are active only in one or very few tissues

e Genomic location of tissue-specific p300 peaks correlates with tissue-specific
expression of nearby genes

e Most binding sites are conserved, but the global degree of conservation
varies between tissues

GENOME-WIDE MAPPING OF P300 IN
EMBRYONIC TISSUES
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Most peaks are tissue-specific

e among three tissues analyzed
initially
(forebrain, midbrain, limb), only 21
of 4,691 peaks (0.49%) were
present in all three tissues, whereas
4,284 (91%) were significantly
p300-enriched only in one of the
three tissues
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P300 BINDING PREDICTS IN VIVO
ENHANCERS

Transgenic enhancer assay
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reporter vector

human non-coding DNA fragments
orthologous to mouse p300 peaks are
coupled to an Hsp68 minimal
promoter and a LacZ reporter gene

LacZ staining
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minimum reproducibility required:
three FO embryos with same pattern

transgenic mice (F, founder embryos)
are generated by pronuclear injection
and stained for reporter activity at
ell.5

Prediction of in vivo enhancer activities
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presence or absence of p300 peaks in one of the three tissues correctly predicts in vivo
reporter patterns observed in transgenic embryos (selected examples shown)
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that p300 peaks correctly
predicted in vivo activity of
enhancers in ~80% of

cases, representing a dramatic
Improvement compared to
conservation-based enhancer
prediction methods
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P300 PEAKS CORRELATE WITH TISSUE-
SPECIFIC GENE EXPRESSION

Peaks are enriched near genes expressed in the same tissue

genome-wide distribution of forebrain-p300 peaks was compared to microarray gene
expression data from the same tissue
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pP300 is enriched at

Proportion of peaks / sites

conserved noncoding
sequences

-
Co

extremely conserved
noncoding sequences are
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MOST P300 PEAKS ARE CONSERVED
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Most p300 peaks are
constrained

e the majority of p300-
bound regions identified In
forebrain, midbrain and
limb overlap sequences
that are under detectable
evolutionary constraint in
vertebrates
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e proportion of extremely
conserved peaks differs
between tissues

6. A COMPREHENSIVE VIEW OF GENOME-

ARCHITECTURE

Multiple Tissues
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e based on the initial proof of

— principle, data for a total of 8

embryonic tissues was obtained
(forebrain, midbrain, hindbrain, neur

al tube, heart, liver, limb, face; all at

el1.5)

e 35 million non-redundant mapped
reads identify 20,000 enhancer

candidate sequences with predicted

tissue-specific activities genome-
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sequences are bound by p300 Stissues_
only in one or two tissues R
very few regions are bound 2 leses

by p300 in most or all
tissues, consistent with the
hypothesis that these regions
represent tissue-specific
transcriptional enhancers

large-scale transgenic
validation of p300 peaks from
all 8 tissues is in progress
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