
Rate	  Distor+on	  arguments	  for	  bacterial	  
growth	  (Bialek’s	  book	  Biophysics,	  Chapter	  6)	  



Phase	  space	  growth	  rate-‐mutual	  
informa+on	  	  



Data	  Processing	  Inequality	  and	  
Applica+ons	  to	  Bioinforma+cs	  

X	  	  	  	  	  	  	  	  	  	  	  	  	  Y	  	  	  	  	  	  	  	  	  	  	  	  	  	  Z	  

I(X,Z ) ≤ I(X,Y )
No	  miracles:	  if	  you	  process	  data,	  e.g.	  Z=f(Y)	  you	  
cannot	  create	  extra	  informa+on	  even	  though	  
you	  might	  illustrate	  it	  much	  more	  clearly	  



Reconstruc+on	  of	  interac+on	  
networks	  



1st	  step:	  es+mate	  ranks	  of	  MIs	  

Absolute estimates are very sensitive 
to smoothing, the ranks much less 



2nd	  step:	  threshold	  MIs	  
MI are positive and by chance they might take large 
values. Threshold set at a value such that the probability 
for that value to happen by chance is low 



3rd	  (crucial)	  step:	  pruning	  links	  	  
using	  DPI	  

g1	  and	  g3	  might	  be	  strongly	  correlated	  and	  have	  high	  MI	  because	  of	  their	  
indirect	  coupling	  via	  g2.	  Their	  link	  is	  not	  necessarily	  eliminated	  by	  the	  
threshold.	  Conversely,	  it	  is	  eliminated	  by	  DPI	  as	  	  

I(g1,g3) ≤min I(g1,g2 ), I(g2,g3)[ ]



Tes+ng	  the	  algorithm	  



Precision	  Recall	  Curves	  	  



Performance	  in	  reconstruc+on	  of	  ar+ficial	  networks	  



Applica+ons	  to	  biological	  	  
expression	  data	  

In	  the	  original	  paper,	  the	  algorithm	  was	  applied	  to	  
human	  B	  cells	  expression	  profiles	  with	  very	  good	  

results.	  Since	  then,	  it	  has	  been	  applied	  to	  all	  sorts	  of	  cell	  
types	  and	  organisms	  (almost	  600	  cita+ons)	  so	  it’s	  not	  
perfect	  but	  no	  algorithm	  can	  perfectly	  “solve	  the	  
problem”	  and	  ARACNE	  is	  very	  popular,	  useful	  and	  

elegant	  in	  its	  “simple”	  exploita+on	  of	  DPI	  	  


