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ENCODE projects (human, mouse, drosophila,
etc.)
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ENCODE human:

X Produced exaustive catalogues of regulatory genomic elements in the human
genome sequence
X Pilot (2003-2007) and Productlon phases (2007-2012) (2012-2017)
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32 institutes, 440 scientists, 1640 datasets from 147 different cell types, 1600 experiments,
12,000 files analyzed, 15TB of disk, over $300M in total (NHGRI)...
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ENCODE projects: human

Pervasive activity over an unexpectedly large fraction of the

human genome 10,
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ENCODE projects: human

Key findings

AMuch of the genome lies close to a“presumed” regulatory event

A 00,000 ‘enhancer-like’and 0,000 ‘promoter-like’ regions

APromoter functionality can explain most of the variation in RNA expression

AMany non-coding variants in individual genome sequences lie in ENCODE-annotated

functional regions
ASNPs associated with disease are enriched within non-coding functional elements

x The major contribution of ENCODE (to date) has been high-resolution,
highly-reproducible maps of DNA segments with biochemical signatures
associated with diverse molecular functions

x Emerging genome editing methods should considerably increase the
throughput and resolution with which these candidate elements can be

evaluated by genetic criteria
(Kellis et al. 2014, PNAS vol. 111)
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Lessons from ENCODE projects 711
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A Well established consortium rules and policies (followed by other consortia)

A Established technologies (= now, lower costs) and experimental and data
standards of reference

A Demonstrated the value of freely available reference datasets, and of
integrating biochemical data alongside other evidence
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Much conservati on

o FAANG

v Functional Annotation of Animal Genomes
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(*) Yue, F. et al.; Stergachis, A. B. et al.; Cheng, Y. et al.; Pope, B. D. et al.

x The expression profiles of several genes within distinct biological pathways and the
cis- regulatory landscape have diverged between human and mice

X Species-specific candidate regulatory sequences are significantly enriched for
particular classes of repetitive DNA elements.

X Understanding the phenotypes of interest in the authentic biological
context requires organism specific information
X How genetic variation affects the regulatory lanscape?
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