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ENCODE - What's this?

» ENCyclopedia Of DNA Elements

» mission: “enable the scientific and medical communities to
interpret the human genome sequence”

» discover and define functional elements (genes,
transcripts, transcriptional regulatory regions, chromatin
states, DNA methylation patterns)

» introduce standards to ensure high-quality data
» develop novel algorithms

» data are public (with some restrictions)

» collective effort
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Cell lines used for RNAseq
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RNA fractionation
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Data Repository

ENCODE Histone Modifications by Broad Institute ChIP-seq
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GENCODE Annotation

GENCODE Gene Types
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Host Genes

» several small noncoding RNAs (ncRNAs) not transcribed
as individual genes

» processed from introns of longer, multi-exonic, and often
non protein coding polll transcripts

» — 'polycistronic transcripts' driven by a single promoter,
several genes (i.e. small RNASs) are transcribed and
subsequently processed into the functional products by
nucleases.

» examples: snoRNA host genes GAS5 and RPL7a



Processing of small ncRNAs from host genes

SNoRNAs:
» processed from introns (lariat debranching)
» or exonucleolytic cleavage

MiRNAs
» processed post- or co-transcriptional
» processing does not interfere with splicing

small RNAs often functionally related to host genes



Evolution of miIRNAs
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snoRNAs and their host genes
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Long noncoding RNASs - genomic context
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Are long noncoding RNAs non coding?

geneld coding potential

ORF length found by Geneid
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» coding potential in the range of other known ncRNAs
» ORF length: 20% of sequence (protein coding: 60%)



INcRNASs share mRNA like features
splice sites

exon structure and number

LncRNAs Protein coding

=> High proportion of bi-exonic LncRNAs (42%)
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Conservation of IncRNAs
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Small ncRNAs in GENCODE annotations

9% small ncRNAs
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Detailed few of intronic small RNAS
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Genome Annotation
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¢ » tRNAs independent loci

» IncRNAs and protein coding
gens contain miRNAs,
snoRNAs, snRNAs at similar
frequency

» Inc-protein overlapping
regions: are slightly enriched
— backup system?



Subcellular compartimentalization of small ncRNAs
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Coexpression of annotated small ncRNA & annotated
long transcripts

miRNA SnoRNAs

red: both, orange: only small, yellow: only host, white: none
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we see coexpression

about half of small-long pairs (based on annotation) are expressed
snoRNAs: uniform expression

miRNA: some uniformly expressed, but also tissue specific expression

for both: hosts expressed, but not small — annotated long is not the
host, or regulation of procesing of small



Coexpression of annotated small ncRNA & annotated
long transcripts

SNRNA tRNA
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» snRNAs: hardly any genic snRNAs expressed
» tRNAs independent of long



Summary

» overview of ENCODE project

» and GENCODE gene annotation

» small ncRNAs in different types of host genes

» characterized long ncRNAs in gencode annotated regions

» IncRNAs are non protein coding, but share other mRNA
features

» small ncRNA reside in introns often shared by
coding-noncoding transcripts

» majority of small snoRNAs and miRNAs are intergenic
» 20% of intergenic small ncRNAs in transcribed regions
» coexpression of host-small ncRNA pairs
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