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Time	  efficiency	  of	  motif	  discovery	  algorithms	  used	  for	  analyzing	  ChIP-‐seq	  data	  

Hardware  
In	  order	  to	  evaluate	  the	  practical	  usage	  of	  the	  tools	  for	  end	  users,	  we	  deliberately	  ran	  time	  
efficiency	  analyses	  on	  an	  intermediate-‐cost	  personal	  laptop:	  MacBook	  Intel	  Core	  2	  Duo,	  
Processor	  speed	  2GHz,	  RAM	  2Gb,	  operating	  system	  Mac	  OSX	  10.6.7).	  All	  programs	  run	  about	  
two	  times	  faster	  on	  a	  MacBook	  Pro	  with	  8Gb	  RAM.	  

Empirical measurement of time efficiency 
The analysis of time efficiency was performed by running each motif discovery algorithm on 
sequence sets comprising increasing numbers of peaks ranging from 1000 to 10,000,000. All peaks 
were set to the same width (100 bp) because DREME automatically restricts the analysis to the 
100bp around the center of each peak. Random sequences were generated using the RSAT tool 
random-seq with a background model of order 3 trained on mouse non-coding upstream sequences. 

Table	  S2.	  Empirical	  measurement	  of	  time	  efficiency.	  All	  peaks	  were	  set	  to	  100bp	  for	  the	  sake	  of	  comparison	  
with	  dreme.	  Sequence	  sizes	  are	  in	  Mb,	  times	  in	  minutes.	  	  
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Model fitting 
In	  order	  to	  estimate	  the	  complexity	  of	  each	  algorithm,	  we	  fit	  a	  polynomial	  model	  onto	  the	  
observed	  time	  response	  curve.	  The	  programs	  oligo-analysis,	  dyad-analysis,	  position-analysis	  
and	  dreme	  show	  a	  linear	  time	  complexity	  (the	  power	  is	  ~1),	  chipmunk	  has	  a	  quasi-‐linear	  
complexity	  (power	  1.27)	  and	  meme	  a	  more	  than	  quadratic	  complexity	  (power	  2.2).	  

Figure	  S1.	  Comparison	  of	  time	  efficiencies	  (top	  right	  panel)	  and	  fitting	  of	  a	  polynomial	  model	  to	  estimate	  the	  
complexity	  (all	  other	  panels).	  The	  power	  of	  the	  polynomial	  model	  is	  displayed	  in	  each	  legend.	  	  
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Estimation of execution times for representative sequence sizes 
Based	  on	  the	  fitted	  polynomial	  model,	  we	  estimated	  the	  time	  required	  to	  treat	  sequences	  of	  
100kb,	  1Mb,	  10Mb	  and	  100M,	  respectively.	  The	  maximal	  computing	  time	  was	  limited	  to	  about	  
1	  hour	  for	  each	  algorithm,	  and	  3	  hours	  for	  meme.	  Estimations	  are	  thus	  interpolations	  for	  sizes	  
smaller	  than	  the	  maximal	  tested	  size,	  and	  extrapolations	  for	  sizes	  exceeding	  the	  maximal	  
tested	  size.	  	  

Table	  S3.	  Estimation	  of	  required	  time	  for	  treating	  datasets	  of	  representative	  sizes.	  Expected	  times	  were	  
estimated	  based	  on	  the	  polynomial	  model	  fitted	  on	  the	  observed	  computed	  times.	  All	  times	  are	  in	  minutes.	  	  	  	  

	  

	  


