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  at	
  your	
  models!!!!!!!!!!	
  



Sequence	
  Recovery	
  Iden*fies	
  
Problems	
  with	
  Score	
  Func*ons	
  

•  Stable	
  fold	
  is	
  close	
  to	
  op*mal	
  
•  May	
  only	
  be	
  important	
  in	
  benchmark	
  studies	
  
•  Goal	
  is	
  to	
  be	
  close	
  to	
  na*ve	
  with	
  enough	
  
divergence	
  

Scorefunc'on	
   Core	
   Surface	
   Overall	
  

Score12’	
  no	
  relax	
   52.1%	
   25.2%	
   36.0%	
  

Score12’	
  relax	
   66.0%	
   34.6%	
   47.6%	
  

sequence_recovery.default.linuxgccrelease	
  –native_pdb_list	
  
<native_list>	
  -­‐redesign_pdb_list	
  <designed_pdb_list>	
  

Na*ve	
  protein	
  sequences	
  are	
  close	
  to	
  op*mal	
  for	
  their	
  structures	
  Brian	
  Kuhlman	
  and	
  David	
  Baker	
  2000	
  PNAS	
  



Sequence	
  Logos	
  Iden*fy	
  Sequence	
  
Bias	
  in	
  Design	
  

•  Iden*fy	
  conserved	
  regions	
  
•  More	
  precise	
  descrip*on	
  than	
  a	
  consensus	
  
sequence	
  

•  Height	
  indicates	
  sequence	
  conserva*on	
  
– Height	
  within	
  stack	
  indicates	
  rela*ve	
  frequency	
  



Packstats	
  Quan*tates	
  Packing	
  Density	
  
•  Packstats	
  =	
  packing	
  density	
  
– Range	
  0	
  to	
  1	
  
– Average	
  ~0.80	
  

Scorefunc'on	
   Packstats	
  

Score12’	
  no	
  relax	
   0.53	
  

Score12’	
  relax	
   0.59	
  

packstats.default.linuxgccrelease	
  –s	
  <pdb_file>	
  

Sheffler,	
  W.;	
  Baker,	
  D.	
  	
  Protein	
  Science	
  2009,	
  18(1),	
  229-­‐39.	
  



Interface	
  Analyzer	
  Iden*fies	
  Packing	
  
and	
  Unsa*sfied	
  Hbonds	
  

•  Ligand/Protein	
  –	
  Protein	
  docking	
  
•  Specific	
  to	
  interface	
  
InterfaceAnalyzer.default.linuxgccrelease	
  -­‐database	
  rosefa_database/	
  -­‐l	
  designed	
  	
  -­‐
compute_packstat	
  -­‐overwrite	
  -­‐out:file:score_only	
  interface_analyzer.txt	
  



RosefaHoles	
  Is	
  a	
  Visual	
  Tool	
  for	
  
Packstats	
  

•  Developed	
  for	
  model	
  verifica*on	
  
•  Allows	
  for	
  visualiza*on	
  of	
  voids	
  created	
  from	
  
poor	
  packing	
  of	
  residues	
  

Sheffler,	
  W.;	
  Baker,	
  D.	
  	
  Protein	
  Science	
  2009,	
  18(1),	
  229-­‐39.	
  



Steps	
  to	
  get	
  RosefaHoles	
  to	
  Work	
  
•  Email	
  Will	
  Sheffler	
  and	
  ask	
  him	
  to	
  include	
  the	
  applica*on	
  
•  Download	
  Dalphaballs	
  

–  hfps://simtk.org/project/xml/downloads.xml?group_id=212	
  
•  Command:	
  holes.default.linuxgccrelease	
  -­‐l	
  pdb.list	
  -­‐make_pdb	
  

-­‐make_voids	
  -­‐holes:dalphaball	
  DAlphaBall/src/DAlphaBall.icc	
  -­‐
out:[file:silent_struct_type]	
  binary	
  

•  Use	
  pymol	
  to	
  visualize	
  the	
  holes	
  
–  pymol	
  pymol_rosettaholes.py	
  
<holes_generated_pdb>	
  

–  In	
  Pymol	
  type:	
  
•  showpacking	
  
•  select	
  cavities,	
  resn	
  cav	
  
•  color	
  bfactor	
  



A	
  Large	
  Scale	
  Redesign	
  of	
  Proteins	
  
•  Dantas	
  et.	
  al	
  redesigned	
  9	
  proteins	
  in	
  Rosefa	
  

•  6	
  of	
  the	
  9	
  proteins	
  were	
  successful	
  (folded)	
  
•  3	
  of	
  the	
  proteins	
  were	
  unsuccessful	
  (aggregated,	
  unfolded,	
  destabilized)	
  

zzzzzzzzzz	
  

Dantas,	
  G.,	
  et	
  al.,	
  A	
  large	
  scale	
  test	
  of	
  computa3onal	
  protein	
  design:	
  folding	
  and	
  stability	
  of	
  nine	
  completely	
  redesigned	
  globular	
  proteins.	
  
Journal	
  of	
  molecular	
  biology,	
  2003.	
  332(2):	
  p.	
  449-­‐60	
  



Rescue	
  of	
  Two	
  Failed	
  Designs	
  Via	
  
RosefaVIP	
  

Borgo,	
  B.;	
  Havranek,	
  JJ.	
  	
  PNAS	
  2012,	
  109(5),	
  1494-­‐9.	
  



Rescue	
  of	
  Two	
  Failed	
  Designs	
  Via	
  
RosefaVIP	
  

Borgo,	
  B.;	
  Havranek,	
  JJ.	
  	
  PNAS	
  2012,	
  109(5),	
  1494-­‐9.	
  



HotPatch	
  Server	
  Iden*fies	
  
Hydrophobic	
  Patches	
  

http://hotpatch.mbi.ucla.edu/	
  



Pymol	
  Session	
  Demonstra*ng	
  
Hotpatch	
  



Clustering	
  Alleviates	
  Coarse	
  Score	
  
Func*on	
  Problems	
  

•	
  Rosefa	
  Scoring	
  func*on	
  is	
  too	
  coarse	
  to	
  sample	
  deep	
  minimum	
  
•	
  Many	
  models	
  have	
  similar	
  folds	
  
•	
  Take	
  largest	
  clusters	
  for	
  analysis	
  



Looking	
  at	
  Models	
  Iden*fies	
  Problems:	
  
Case	
  1	
  



Looking	
  at	
  Models	
  Iden*fies	
  Problems:	
  
Case	
  2	
  



Features	
  Reporters	
  Iden*fy	
  Sampling	
  
and	
  Scoring	
  Biases	
  

•  Set	
  of	
  related	
  databases	
  
– Allow	
  for	
  easy	
  sta*s*c	
  genera*on	
  
– Residue	
  Type	
  
– Residue	
  Conforma*on	
  
– Number	
  hydrogen	
  bonds,	
  ca*on-­‐pi,	
  pi-­‐pi,	
  salt	
  
bridges	
  

– Geometrical	
  arrangement	
  of	
  interac*osn	
  



Features	
  Reporters	
  Iden*fy	
  Sampling	
  
and	
  Scoring	
  Biases	
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