
Pck, a software for pockets  detection and analysis
B. Schwarz, J.M Wurtz*

Department of Structural Biology and Genomics, Parc d'Innovation 1 rue Laurent Fries BP 10142 67404 ILLKIRCH CEDEX, FRANCE

Pck homepage : http://alnitak.ustrasbg.fr/Pck/

With  the  growing  nu m ber  of  s t ructures  in  t he  p db,  a  great  variety  of  p rogra ms  and  algorith m s  have  been  
developed  to  ad dress  t he  difficult  p roblem  of  t he  au to ma tic  de tection  of  cavities  in  a  given  s t ructure.  
Unfor tu na tely  t he  vast  m ajority  of  t hese  effor t s  are  imperfect,  u neasy  to  install,  o r  show  cryptic  ou t pu t s  when  
they are a t  all freely accessible.

We developed  a  free  sof tware  to  de tect  pockets  and  ease  t heir  analysis  t h rough  a  Plugin  in  VMD (Hump hrey  et  
al., 1996), one  of t he m o s t  u sed  visualization  sof tware.

Pocket detection

Usual ap proaches  for  t he  au to matic  de tection  of  pockets  can  be  broadly divided  in  t h ree  categories  considering  
the  app roach  on  which  their  algorith m  relies  :  discretization ,  where  t he  p ro tein  is  sliced  in  a  cubic  grid;  m ostly  
geo metric where a  firs t  s tep  consis t  in filling holes  with  p robe  s pheres; and  co mbinatorial t hat  u ses  com p u ta tional 
geo met ry tools to  represen t  a m olecule an d  it's  voids.

This  lates t  ap proach,  introduced  by  Edelsbru nner  (Edelsbru nner  1995) deco m poses  m olecules  by  a  par ti tion  of  
te t rahedra  whose  ver tices  are  t he  a to m s  centers.  In  t his  m o del,  pockets  can  be  bo th  na tu rally  an d  for mally  
defined, as  well as  t heir  m o u ths.  Pockets  are  represen ted  as  polyhedra  com posed  of  t riangular  facets, t he  ver tices  
being the a to m s  tha t  cont ribu te  to  t he  border  of t he pocket.

Pck Description

Our  sof tware  is  accessible  via  a  VMD plugin  p rovided  as  a  Tcl package. This  plugin  allows  one  for  visualization  
an d  interaction  with  pocke ts. It interfaces  with  our  Interne t  server  t ha t  actually achieves  com p u ta tions. The server  
is writ ten  in C + +  using the  CGAL library (CGAL 2006) for  t he  com p u ta tional geomet ry framework.

Two de tection  algorith m s  are  actually implemented  :

tight is  an  implementa tion  of  Edelsbrun ner  algorith m  (Edelsbrun ner  1998)  for  t he  de tection  of  buried  
cavities  an d  tightly opened  pockets.

wide  for  t he  de tection  of  clef ts,  pi t  and  other  wide  opened  pockets.  In  so me  aspects  it  rese mbles  Peters  
Algorit h m  (Peters  1996).

The  ou tp u t  of  t he  sof tware  com prises  t he  pocke ts  facets, dis tances  between  pockets, volumet ric p roper ties, and  
a  globularity index for  each pocket.

Moreover,  since  pockets  facets  carry  information  abou t  t heir  vicinity  t hey  are  merely  classified  as  
"border",“mou th”,“almos t  m o u th”, an d  “thin  closure”. The lates t  showing  a  t hin  closure  between  neighbor  pockets  
t ha t  might  pos sibly be m erged.
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