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GENCODE	
  and	
  RefSeq	
  are	
  different	
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GENCODE	
  has	
  more	
  alterna6ve	
  splicing	
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RefSeq	
  NM/XM:	
  7	
  

GENCODE	
  comprehensive:	
  17	
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For	
  each	
  mul6-­‐exon	
  protein-­‐coding	
  locus:	
  
	
  -­‐	
  GENCODE	
  comprehensive	
  –	
  7.6	
  transcripts,	
  4.3	
  unique	
  transla6ons	
  
	
  -­‐	
  RefSeq	
  NM/XM	
  –	
  3.4	
  transcripts,	
  2.7	
  unique	
  transla6ons	
  
	
  -­‐	
  RefSeq	
  NM	
  –	
  1.9	
  transcripts,	
  1.7	
  unique	
  transla6ons	
  



GENCODE	
  has	
  more	
  unique	
  exonic	
  features	
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Genomic	
  coverage	
  of	
  exons	
  at	
  protein-­‐
coding	
  loci:	
  

	
  -­‐	
  GENCODE	
  ~1.3%	
  
	
  -­‐	
  RefSeq	
  NM/XM	
  ~1%	
  



Expression	
  of	
  unique	
  exons	
  and	
  introns	
  is	
  
similar	
  for	
  GENCODE	
  and	
  RefSeq	
  

maximum	
  read	
  count	
  



Gencode	
  &	
  Variants	
  



Gencode consistently annotates CDSes in the context of 
UTRs, Pseudogenes & ncRNAs, so can uniformly look at 

the effect of variants on these 

[Khurana et al., Science (‘13)] 



One has to consider transcript structure to assay 
impact of variants on genes!
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Reference	
  transcript	
  set	
  affects	
  
consequence	
  calling	
  	
  



More	
  variants	
  intersect	
  with	
  GENCODE	
  
transcripts	
  

GENCODE	
  comp	
   RefSeq	
  NM	
  +	
  XM	
  

exonic	
  variants	
  1KG	
  

378498	
   866215	
   53906	
  



Transcript	
  complexity	
  makes	
  calling	
  
variant	
  consequence	
  more	
  difficult	
  

Consequence	
  counts	
  per	
  variant	
  



Simplifying	
  Gencode	
  



GENCODE	
  Basic	
  set	
  reduces	
  transcript	
  
complexity	
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  Basic:	
  3	
  

At	
  protein-­‐coding	
  locus	
  GENCODE	
  basic	
  transcript	
  set	
  contains:	
  
	
  -­‐	
  only	
  protein-­‐coding	
  transcripts	
  
	
  -­‐	
  only	
  transcripts	
  with	
  a	
  full-­‐length	
  CDS	
  (ATG	
  to	
  stop)	
  



GENCODE	
  Basic	
  shares	
  characteris6cs	
  with	
  
RefSeq	
  genesets	
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GENCODE	
  basic	
  reduces	
  complexity	
  in	
  
variant	
  consequence	
  calling	
  



GENCODE	
  basic	
  s6ll	
  gives	
  greater	
  
coverage	
  of	
  varia6on	
  than	
  RefSeq	
  



Transcript	
  level	
  quan6fica6on	
  unreliable	
  



But	
  can	
  we	
  iden6fy	
  most	
  highly	
  
expressed	
  transcripts?	
  



Iden6fying	
  dominant	
  transcripts	
  to	
  
reduce	
  transcript	
  complexity	
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Flux	
  Capacitor	
  dominant	
  

Cufflinks2	
  dominant	
  

Transcript	
  quan6fica6on	
  with	
  Flux	
  Capacitor	
  and	
  Cufflinks2	
  
	
  -­‐	
  both	
  find	
  a	
  dominant	
  transcript	
  (DT)	
  for	
  only	
  50-­‐60%	
  of	
  all	
  genes	
  
	
  -­‐	
  where	
  both	
  declare	
  a	
  DT	
  agree	
  ~85%	
  of	
  cases	
  (5x	
  dominance)	
  
	
  -­‐	
  where	
  agree	
  DT,	
  75%-­‐90%	
  are	
  in	
  GENCODE	
  basic	
  
	
  -­‐	
  where	
  disagree	
  on	
  DT,	
  up	
  to	
  50%	
  are	
  in	
  GENCODE	
  basic	
  (>0x	
  dominance)	
  



•  GENCODE	
  aims	
  to	
  capture	
  as	
  much	
  biological	
  
complexity	
  as	
  possible	
  

•  This	
  facilitates	
  consistent	
  discovery	
  of	
  genic	
  
variants	
  but	
  complicates	
  their	
  interpreta6on	
  

•  GENCODE	
  basic	
  transcripts	
  are	
  intended	
  to	
  
bridge	
  this	
  

Summary	
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