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RNA

RNA analyses:

RNA-seq:
- 62% of genomic bases are expressed (long reads > 200 bp)
- Only 5.5% of these map within known exons

CAGE-seq (5’  cap-targeted RNA isolation and sequencing)
- 62,043 transcription start sites (TSSs)
- 44% of these map within 5’ of known transcript (thus 56% not!)

Many reads shorter than 200 bp observed:
- Reflect transferRNA, microRNA, small nuclear RNA, small nucleolar RNA



Protein binding to DNA: ChIP-seq

Which parts of the DNA are physically interacting with proteins?

- 199 different DNA-binding proteins assayed in 72 cell-types using ChIP-seq
- 636,336 binding regions identified, covering 231 megabases (8.1% of genome)
- 86% of these regions contain strong DNA-binding motif (in most cases the expected motif is 
enriched)
- All this information is available at public resource FactorBook (www.factorbook.org)

http://www.factorbook.org
http://www.factorbook.org


Predict expression levels based on bound TFs



Co-association between transcription factors



Epigenetics



DNase I hypersensitive sites and footprints

- Accessible chromatin (identified by DNase I hypersensitivity): hallmark of regulatory DNA regions
- 2.89 million non-overlapping hypersensitive sites found in 125 cell types.
- Far majority map distal to transcription start sites (TSSs)
- 98.5% of the transcription factor binding lie within accessible chromatin



Histone modifications
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Histone modifications

Histone modifications

- 12 histone modifications assayed

- Global patterns of histone modifications are highly variable across cell-types
- Can be used to predict functional attributes!



Histone modifications can predict expression levels



DNA methylation

DNA can be methylated: Addition of methyl group

- Bisulphite sequencing (RRBS)
- 82 cell-lines and tissues assayed
- 96% of CpGs show differential methylation
  in at least one cell type or tissue
- Most variable methylated CpGs found
  in gene bodies and intergenic regions



Conclusions main ENCODE paper

Many different analyses conducted, resulting in 1,640 datasets:

- Vast majority (80.4%) of genome participates in at least one biochemical RNA- and/or
  chromatin-associated event in at least one cell type
- 95% of genome lies within 8 kb of a DNA-protein interaction (ChIP-seq, DNase I)
- 99% of genome lies within 1.7kb of at least one measured biochemical event
- Primate-specific DNA elements show evidence of negative selection: thus some are functional
- Seven chromatin states ascertained: 400,000 regions show enhancer-like features, 70,000 
  regions show promotor-like features
- It is possible to predict RNA expression levels by using chromatin state information
- Many non-coding genetic variants (SNPs) lie in functional regions: They are expected to 
  have a functional consequence!
- SNPs associated with disease are enriched within non-coding functional regions, often the disease
  phenotypes can be associated with a specific cell type or transcription factor
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