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Road	  map	  

•  Finishing	  up	  the	  reproducibility	  lecture	  with	  an	  
illustraIon	  of	  the	  SummarizedExperiment	  
container	  
– X[G,	  S]	  is	  an	  idiom	  for	  selecIng	  results	  from	  
genome-‐scale	  experiment	  X	  

– When	  features	  are	  indexed	  by	  genomic	  
coordinates,	  what	  should	  X	  be/do?	  

•  Bioconductor	  resources	  for	  sequences,	  gene	  
models	  and	  efficient	  interval	  algebra	  



What	  is	  an	  eQTL?	  

•  “expression”	  quanItaIve	  trait	  locus	  
•  What	  are	  the	  ingredients,	  criteria?	  

•  What	  are	  the	  roles	  of	  genomic	  coordinates	  
and	  ranges?	  



Average	  expression	  varies	  by	  genotype	  –	  why?	  



Basic	  schemaIc	  



Range-‐related	  concepts	  

•  Where	  is	  the	  DNA	  variant?	  
•  Where	  is	  the	  transcript	  that	  covaries	  with	  
genotype?	  (cis-‐radius,	  trans	  ….)	  

•  What	  are	  the	  funcIonal	  abributes	  of	  the	  
region	  in	  which	  the	  variant	  lies?	  





A	  high	  profile	  paper	  and	  some	  
reproducIon/extensibility	  exercises	  







What	  can	  we	  do	  to	  make	  this	  finding	  
concretely	  reproducible?	  	  Extensible?	  



VulnerabiliIes:	  hg18,	  
100bp	  window,	  	  
5%	  sensiIvity	  threshold,	  
GC	  content	  bias	  reducIon,	  
4	  PC	  (SVA-‐like),	  
cis	  radius	  

Some	  sensiIvity	  analyses	  
described	  



New	  direcIons	  in	  feature/test	  
volume?	  

•  DNase-‐seq	  read-‐counts	  were	  assembled	  in	  a	  
100bp	  Iling	  of	  the	  genome,	  so	  30	  million	  scores	  
per	  individual	  

•  dsQTL	  analysis	  involves	  associaIng	  ~30	  million	  
imputed	  SNP	  with	  each	  of	  these	  scores;	  cis	  
filtering	  reduces	  volume	  considerably	  

•  How	  should	  we	  manage	  the	  basic	  quanIIes?	  
–  Stage	  1:	  SummarizedExperiment	  demo	  
–  Stage	  2:	  integraIve	  DHS+genotype	  container	  
perminng	  very	  high-‐volume	  tesIng	  with	  small	  
footprint	  



The	  dsQTL	  experimental	  data	  package	  
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Recap	  

•  Tight	  binding	  of	  metadata	  to	  assay	  data	  for	  many	  
millions	  of	  features	  per	  sample	  

•  Fast,	  idiomaIc	  query	  resoluIon	  using	  genomic	  
coordinates	  

•  X[G,	  S]	  has	  values	  for	  selected	  features	  and	  
samples,	  responds	  to	  any	  method	  on	  X	  

•  Relax	  restricIons	  on	  the	  “back	  end”	  when	  the	  
resources	  are	  really	  massive	  

•  Open	  the	  cooked	  resources	  are	  manageable	  and	  
can	  reside	  in	  such	  containers,	  facilitaIng	  easy	  
distribuIon	  and	  uptake:	  extensibility	  



Ranges	  computaIons	  in	  detail	  

•  Acquiring	  and	  manipulaIng	  a	  gene	  model	  
•  The	  TxDb	  transcript	  range	  databases	  
•  GRanges	  instances;	  DataFrame,	  
elementMetadata	  

•  The	  IRanges	  API	  
•  Example:	  tesIng	  for	  reduced	  frequency	  of	  SNP	  
incidence	  in	  regions	  confidently	  scored	  as	  
TFBS	  



Visualizing	  a	  simple	  model	  for	  KRAS	  
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A	  textual	  view	  of	  the	  model	  



Finding	  an	  insItuIonal	  idenIfier	  



An	  up-‐to-‐date	  resoluIon	  approach	  

…	  



Once	  we	  know	  the	  ENTREZID,	  we	  can	  
get	  “the	  UCSC	  transcript	  model”	  





Retrieving	  the	  “UCSC	  exon	  model”	  for	  KRAS:	  8	  exons,	  3	  tx	  













Sopware	  tools	  that	  use	  IRanges+	  



Exercise:	  assess	  relaIve	  frequency	  of	  SNP	  in	  regions	  with	  
different	  TFBS	  scores	  
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Conclusions	  

•  Efficient	  programming	  with	  enIIes	  and	  
features	  anchored	  to	  genomic	  coordinates	  is	  
well-‐supported	  in	  Bioconductor	  

•  Underlying	  infrastructure	  based	  on	  interval	  
trees,	  RLE,	  Allen’s	  interval	  algebra	  

•  Rapid	  conversion	  between	  standard	  genomic	  
record	  formats	  and	  *Ranges	  =	  rtracklayer	  

•  VisualizaIons:	  Gviz,	  ggbio	  take	  advantage	  of	  
the	  infrastructure	  


