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Burial	
  score	
  considers	
  a	
  3-­‐state	
  residue	
  classification:	
  S	
  (surface),	
  M	
  (middle	
  

layer)	
   and	
   I	
   (interior).	
   A	
   protein	
   structure	
   is	
   placed	
   in	
   an	
   ellipsoid,	
  whose	
   size	
   is	
  

calculated	
   from	
  mass-­‐weighted	
   principal	
   axes	
   [1,2].	
   Each	
   residue	
   is	
   assigned	
   to	
   a	
  

particular	
  class	
  based	
  on	
  the	
  distances	
  between	
  its	
  Cα	
  atom,	
  the	
  ellipsoid	
  center	
  and	
  

the	
  ellipsoid	
  surface.	
  If	
  the	
  distance	
  to	
  the	
  surface	
  is	
  twice	
  as	
  long	
  as	
  to	
  the	
  center,	
  a	
  

residues	
   is	
   considered	
   buried	
   (I),	
   if	
   the	
   distance	
   is	
   twice	
   as	
   short	
   it	
   is	
   considered	
  

surface	
   (S).	
   Remaining	
   residues	
   are	
   assigned	
   a	
   mid-­‐layer	
   class	
   M.	
   First,	
   we	
  

calculated	
  the	
  composition	
  of	
  the	
  amino	
  acid	
  of	
  type	
  A	
  within	
  a	
  state	
  B	
   in	
  the	
  non-­‐

redundant	
  CATH	
  database	
  [3]	
  as	
  follows:	
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where	
  Ni,B
bur 	
  is	
  the	
  number	
  of	
  amino	
  acids	
  of	
  type	
  i	
  within	
  the	
  state	
  B.	
  

	
  

The	
  normalized	
  burial	
  composition	
  for	
  a	
  given	
  amino	
  acid	
  A	
  is	
  defined	
  as	
  its	
  

composition	
  in	
  the	
  particular	
  state	
  B	
   (calculated	
  from	
  the	
  structure)	
  divided	
  by	
  its	
  

frequency	
  of	
  occurrence,	
  fA,	
  in	
  the	
  dataset:	
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For	
  a	
  given	
  protein	
  of	
  length	
  n,	
  the	
  total	
  burial	
  score,	
  Burial,	
  is	
  calculated	
  as	
  

the	
  burial	
  score	
  averaged	
  over	
  all	
  residues:	
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Secondary	
   structure	
   score	
   is	
   calculated	
   in	
   a	
   similar	
   fashion	
   using	
   a	
   7-­‐state	
  

classification	
   by	
   STRIDE	
   [4]:	
  H	
   –	
   α-­‐helix,	
  G	
   –	
   3-­‐10	
   helix,	
   I	
   –	
   π-­‐helix,	
  E	
   –	
   extended	
  

conformation,	
  B	
  –	
  isolated	
  bridge,	
  T	
  –	
  turn	
  and	
  C	
  –	
  coil.	
  Similarly	
  to	
  the	
  burial	
  score,	
  

we	
   calculated	
   the	
   composition	
   of	
   the	
   amino	
   acid	
   of	
   type	
   A	
   within	
   a	
   secondary	
  

structure	
   D	
   in	
   the	
   non-­‐redundant	
   CATH	
   database,	
   CA,D
sec .	
   The	
   total	
   secondary	
  

structure	
   score,	
   SecStr,	
   is	
   calculated	
   as	
   the	
   normalized	
   secondary	
   structure	
  

composition,	
  SA,D
sec ,	
  averaged	
  over	
  all	
  residues:	
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