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Frequent	
  hi?ers	
  
•  Hits	
  in	
  many	
  unrelated	
  HTS	
  assays	
  
–  Promiscuous	
  compounds	
  (aggregaEon,	
  reacEve,	
  etc.)	
  
– Assay	
  interference	
  (fluorescence,	
  quenchers,	
  etc.)	
  

•  Experts	
  knowledge/SMARTS	
  rules	
  
•  Not	
  available	
  in	
  public	
  domain	
  



Molecular	
  matching	
  pairs	
  

Mefenamic	
  acid	
   Tolfenamic	
  acid	
  

Sulfaguanole	
   Sulfamoxole	
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Molecular	
  pair	
   Molecular	
  transformaEon	
  

Single	
  cut	
  

Double	
  cut	
  



MMPs	
  applicaEons	
  and	
  
implementaEons	
  

•  IdenEfy	
  molecular	
  transformaEons	
  in	
  a	
  series	
  
of	
  chemical	
  structures	
  

•  Map	
  molecular	
  transformaEons	
  to	
  changes	
  in	
  
biological/chemical/physical	
  properEes	
  

•  Study	
  bioisosterism,	
  acEvity	
  cliffs,	
  SAR	
  
•  Guide	
  opEmizaEon	
  of:	
  aqueous	
  solubility,	
  
plasma	
  protein	
  and	
  hERG	
  biding,	
  P450	
  
metabolism	
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PubChem	
  database	
  
•  Chemical	
  and	
  biological	
  acEvity	
  database,	
  NIH	
  
funded	
  

•  Data	
  deposited	
  by	
  9	
  Molecular	
  Libraries	
  centers	
  
•  AddiEonal	
  data	
  from	
  NCI,	
  ChEMBL,	
  Pharma,	
  etc.	
  

Total	
   Molecular	
  Libraries	
  

Substances	
   ~	
  85	
  mil	
   ~	
  400k	
  

Assays	
   504,228	
   3,860	
  (0.77%)	
  

Screening	
  data	
  points	
   ~142	
  mil	
   ~134	
  mil	
  (94%)	
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Frequent	
  hi?ers	
  to	
  promiscuous	
  
substructures	
  

Download	
  and	
  
clean	
  MLSMR	
  
library	
  from	
  
PubChem	
  

IdenEfy	
  all	
  non-­‐
redundant	
  

single,	
  double,	
  
and	
  triple	
  cut	
  

MMPs	
  

Map	
  “acEve”	
  
MMPs	
  to	
  HTS	
  

assays	
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• Salt	
  and	
  solvent	
  	
  	
  
removal	
  
• Tautomers	
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“Promiscuous”	
  fragments	
  

24792062	
  
Tested	
  assays	
  359	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
AcEve	
  assays	
  75	
  

X	
   Tested	
  assays	
   Active	
  assays	
  
	
  

	
  
26731534	
  

354	
   1	
  

	
  
26728462	
  

354	
   1	
  

	
  
26728988	
  

348	
   1	
  

	
  



MMP	
  environments	
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Promiscuity	
  score	
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samplestestedmediansamplestested
samplesactive

assaystestedmedianassaystested
assaysactive

mmpstestedmedianmmpstested
mmpsactive

substtestedmediansubsttested
substactivescore

#	
  of	
  samples	
  mapped	
  to	
  each	
  
“acEve”	
  MMP	
  

#	
  disEnct	
  assays	
  with	
  1	
  or	
  
more	
  “acEve”	
  MMPs	
  

#	
  of	
  “acEve”	
  MMPs	
  for	
  each	
  
component	
  

#	
  of	
  substances	
  with	
  1	
  or	
  more	
  
“acEve”	
  MMPs	
  



Top	
  promiscuous	
  fragments	
  

tested	
  substances/acDve	
  substances	
  
tested	
  MMPS/acDve	
  MMPS	
  
tested	
  assays/acDve	
  assays	
  
tested	
  samples/acDve	
  samples	
  
promiscuity	
  score	
  



Promiscuity	
  score	
  distribuEon	
  

•  651,299	
  unique	
  
single	
  cut	
  MMPs	
  

•  777,931	
  unique	
  
double	
  cut	
  MMPs	
  

•  73,191	
  unique	
  
triple	
  cut	
  MMPs	
  

•  53,993	
  number	
  of	
  
unique	
  fragments	
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Conclusions	
  

•  Automated	
  tool	
  to	
  idenEfy	
  promiscuous	
  
pa?erns	
  in	
  a	
  database	
  of	
  biological	
  acEviEes	
  

•  Uses	
  ChemAxon	
  JChem/Marvin	
  API	
  for:	
  
–  I/O;	
  fragmentaEon;	
  SMARTS	
  match/generaEon;	
  
SMIRKS	
  generaEon;	
  chemical	
  structure/pa?erns	
  
depicEon	
  

•  Filter	
  unwanted	
  HTS	
  hits	
  
•  QuesEons?	
  


