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What is model validation?

Cyclic Nucleotide Phosphodiesterase (2.4 Å)
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What is model validation?

Cyclic Nucleotide Phosphodiesterase (2.4 Å)

I. MolProbity Validation Criteria
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Asn / Gln / His Correction

Sulfate Binding Protein (1SBP) 

Asn A 165

* Automatically detect and correct flipped N/Q/H residues at each macrocycle

* Uses MolProbity/Reduce methodology (H-bonds, clashes) to determine correct 
orientation

Misfit Correct
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Rotamers are
tight and distinct 
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Example Rotamer Correction

Thr O 3 from 1YHQ

Cβ Deviations
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C3’ vs. C2’ Pucker
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II. Validation in PHENIX

command line validation tools in PHENIX

$ phenix.rotalyze 1sbp.pdb
  residue:score%:chi1:chi2:chi3:chi4:rotamer
  A   1 LYS:6.3:320.4:139.2:81.9:162.4:mtpt
  A   2 ASP:32.9:276.4:7.8:::m-20
  A   3 ILE:21.9:307.2:157.2:::mt
  A   4 GLN:0.0:222.6:108.3:159.9::OUTLIER
  ...

$ phenix.ramalyze 1sbp.pdb
  residue:score%:phi:psi:evaluation:type
  A   2 ASP:57.75:-103.37:127.06:Favored:General
  A   3 ILE:54.06:-124.92:142.95:Favored:General
  A   4 GLN:57.01:-121.44:122.25:Favored:General
  A   5 LEU:31.42:-116.62:153.66:Favored:General
  ...

$ phenix.cbetadev 1sbp.pdb
  
pdb:alt:res:chainID:resnum:dev:dihedralNABB:Occ:ALT:
  1sbp : :lys: A:   1  :  0.198: 112.84:   1.00: :
  1sbp : :asp: A:   2  :  0.098: -84.34:   1.00: :
  1sbp : :ile: A:   3  :  0.027:   7.64:   1.00: :
  1sbp : :gln: A:   4  :  0.204:  94.49:   1.00: :
  ...

$ phenix.clashscore 1sbp.pdb
  Bad Clashes >= 0.4 Angstrom:
   A  29 LYS  HE2  A  35 ASN HD21 :-0.822
   A 297 HIS  ND1  A 303 THR HG21 :-0.918
   A  86 LEU  HA   A  87 PRO  HD3 :-0.408
   A 160 LYS  O    A 164 LYS  HG2 :-0.509
  ...

$ phenix.rna_validate 1u8d.pdb
RNA Validation
-----------------------------------------------
Pucker Outliers:
#residue:delta_angle:is_d_outlier:epsilon_angle:is_e_outler
   G A  15 :74.054:no:103.458:yes
   U A  48 :119.081:yes:283.965:no
   U A  63 :90.366:yes:74.220:yes

-----------------------------------------------
Bond Length Outliers:
#residue:atom_1:atom_2:num_sigmas
   G A  15 : P  : O5':-4.003

-----------------------------------------------
Angle Outliers:
#residue:atom_1:atom_2:atom_3:num_sigmas
   U A  49 : C2': C1': N1 :-4.062
   C A  39 : C5': C4': C3':-7.941
   C A  39 : OP1: P  : O5':-4.214
   C A  39 : OP2: P  : O5':6.661
   C A  54 : C5': C4': C3':-5.912
   C A  54 : OP2: P  : O5':4.545
   U A  63 : O3': C3': C2':-6.602
   A A  40 : OP2: P  : O5':4.240

-----------------------------------------------
Suite Outliers:
#suiteID:triaged_angle
   G A  16 :epsilon-1
   U A  48 :delta
   U A  49 :delta-1
   A A  64 :epsilon-1
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Live example: 1SBP
Sulfate-Binding Protein

1.7 Å

R: 0.178
R-Free: N/A

310 Residues

Deposited: 1993
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