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Func5onal	
  annota5on	
  of	
  sequence	
  
variants	
  from	
  1,092	
  genomes	
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Many	
  studies	
  have	
  now	
  linked	
  disease	
  SNPs	
  to	
  
regulatory	
  regions	
  
Visel	
  et	
  al,	
  Nature,	
  2009;	
  Maurano	
  et	
  al,	
  Science,	
  2012	
  



Func5onal	
  genomic	
  elements	
  

3	
  Nature,	
  News	
  and	
  Views,	
  2012	
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Steps	
  in	
  annota5on	
  of	
  non-­‐coding	
  
regions	
  

Alexander	
  et	
  al,	
  Nat	
  Rev	
  Gen,	
  2010	
  

Transcrip5on	
  factor	
  peaks,	
  
complex	
  non-­‐coding	
  RNA	
  
transcripts	
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Steps	
  in	
  annota5on	
  of	
  non-­‐coding	
  
regions	
  

Alexander	
  et	
  al,	
  Nat	
  Rev	
  Gen,	
  2010	
  

Transcrip%on	
  factor	
  peaks	
  

Proximal	
  binding	
  Distal	
  binding	
  

Iden5fica5on	
  of	
  poten5al	
  
enhancers	
  using	
  chroma5n	
  

features	
  and	
  transcrip5on	
  factor	
  
binding	
  

Yip	
  et	
  al,	
  Gen	
  Res	
  (2012)	
  
Ernst	
  et	
  al,	
  Nat	
  Biotech	
  (2012)	
  

Hoffman	
  et	
  al,	
  Nat	
  Methods	
  (2012)	
  



Annota5on	
  choices	
  for	
  1000	
  Genomes	
  
variants	
  

•  Protein-­‐coding	
  genes	
  
•  Non-­‐coding	
  RNAs,	
  UTRs	
  and	
  

pseudogenes	
  from	
  
GencodeV7	
  

•  Transcrip5on	
  factor	
  (TF)	
  
peaks	
  of	
  119	
  factors	
  from	
  5	
  
ENCODE	
  cell	
  lines	
  and	
  
higher	
  resolu5on	
  mo5fs	
  

•  Enhancer	
  annota5ons	
  
•  Resource	
  for	
  researchers	
  to	
  

pinpoint	
  poten5al	
  
func5onal	
  roles	
  of	
  variants	
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81.17%	
  

1.30%	
  

1.46%	
  

0.14%	
   0.33%	
  

15.60%	
  

Unannotated	
  

Coding	
  

UTRs	
  

ncRNA	
  

Pseudogenes	
  

TF	
  peaks	
  



Data	
  details	
  

•  Variant	
  annota5ons	
  for	
  integrated	
  Phase	
  I	
  release	
  
(SNPs,	
  Indels	
  and	
  SVs)	
  provided	
  in	
  VCF	
  files	
  

•  Tags	
  such	
  as	
  TFpeak,	
  TFMo5f,	
  miRNA,	
  Enhancer	
  
etc	
  provided	
  in	
  VCF	
  files	
  

•  Coordinates	
  of	
  func5onal	
  elements	
  provided	
  in	
  
separate	
  BED	
  files	
  

•  Link:	
  	
  
hdp://fp.1000genomes.ebi.ac.uk/vol1/fp/phase1/
analysis_results/func5onal_annota5on/	
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Purifying	
  selec5on	
  in	
  various	
  
func5onal	
  categories	
  

•  Enrichment	
  of	
  rare	
  SNPs	
  
shows	
  most	
  func5onal	
  
categories	
  are	
  under	
  
selec5on	
  rela5ve	
  to	
  
pseudogenes	
  

•  Coding	
  exons	
  under	
  
stronger	
  selec5on	
  than	
  
non-­‐coding	
  regulatory	
  
regions	
  

•  Transcrip5on	
  factor	
  
mo5fs	
  within	
  peaks	
  
under	
  stronger	
  selec5on	
  
than	
  the	
  en5re	
  peak	
  
region	
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Purifying	
  selec5on	
  amongst	
  humans	
  vs	
  
evolu5onary	
  conserva5on	
  

Tuuli	
  Lappalainen	
  



Figure 7
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Mu	
  et	
  al,	
  Nucleic	
  Acids	
  Res,	
  2011	
  

More	
  conserved	
  mo%f	
  sites	
  tend	
  
to	
  show	
  lower	
  SNP	
  diversity	
  

SNPs	
  in	
  STAT1	
  mo%f	
  show	
  
enrichment	
  of	
  rare	
  alleles	
  
compared	
  to	
  neutral	
  reference	
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Selec5on	
  constraints	
  in	
  CTCF	
  binding	
  
mo5f	
  

11	
  
Adam	
  Auton	
  



Average	
  number	
  of	
  poten5ally	
  
func5onal	
  variants	
  per	
  individual	
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1000	
  Genomes	
  Consor5um,	
  
Nature,	
  2012	
  

*	
  Sites	
  with	
  GERP>2	
  



Future	
  

•  More	
  non-­‐coding	
  annota5ons,	
  Ensembl	
  
Regulatory	
  build	
  

•  Func5onal	
  impact	
  of	
  structural	
  variants	
  
•  Rela5onship	
  of	
  eQTLs	
  with	
  func5onal	
  
annota5on	
  and	
  purifying	
  selec5on	
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