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Agenda 
9:00   Welcome       Stephen Burley 
9:15   Overview       Helen Berman 
9:45   D&A Tool       Martha Quesada 
10:30   Break  
11:00   Format issues, Validation &   Gerard Kleywegt 

   Experimental methods 
12:00   Lunch 
1:30   NMR        John Markley 
2:00   Outreach       Haruki Nakamura 
2:30   Matters Arising, Discussion 
3:00   Break  
4:00   Executive Session & Feedback 
5:00   Adjourn 
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Overview 

Helen Berman 

wwpdb.org 
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wwPDB  
October 2012 - September 2013 
!  Continued growth of archive 
!  Increased use of data  

!  PDBx implemented in X-ray packages 

!  First large structures released as “non-split” PDBx files 
!  New validation reports since August 1, 2013 

!  BIRD released 
!  Structure-factor remediation 

!  Common Tool in testing 

!  Task Force activities 
!  New wwPDB Charter and Terms of Reference in place 

!  Funding 
!  wwPDB Foundation 
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PDB Depositions 

5 *10,700 depositions projected for 2013 
100,000th entry expected to be released Spring 2014 

* 



RCSB PDB 
2012: 298 million 
2011: 282 million  
2010: 159 million 

PDBe 
2012: 46 million 
2011: 59 million  
2010: 34 million 

PDBj 
2012: 21 million 
2011: 38 million  
2010: 16 million 

2012 FTP & Rsync Entry Downloads 
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Format 

!  PDBx addresses 
limitations in 
molecular size and 
complexity and 
extensibility of 
existing PDB format 

!  Software developers 
implemented PDBx/
mmCIF in major X-ray 
packages 
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First structures deposited and released in PDBx 
format, May 2013. 
Mature HIV-1 capsid structure by cryo-electron 
microscopy and all-atom molecular dynamics. 
Gongpu Zhao et al., Nature 497, 643-646 (2013) 



Common Tool for Deposition and 
Annotation 

2013 Project Delivery Milestones 

" Deposition and Annotation pipelines in testing 

" Internal pipeline testing 

" Testing for developers  

" Public demonstration and input 

" Community deposition testing  

#  Early 2014: Common D&A system in production at 
all sites 
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Coordinated Transition 
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Deposition & Annotation 
" New annotation systems being tested 
" New deposition systems being tested 
" Weekly update supporting transition 
•   Retire old systems  

     wwPDB 
Website(s) 
"  Announce upcoming changes  
    to the world 
•   Unveil new pdb.org website 
and ftp site 
•   Unveil expanded wwpdb.org 

Format 
" PDBx Working Group initial implementations  
" Ribosome example: new style mmCIF files 
" Community outreach  
" Start accepting new style format depositions 
•  Release server to produce best-effort PDB-
format files 
•  Stop supplying PDB files in ftp archive (future) 

Archive 
" Archive updated to support “combined”    
   large structures 
•  Reformat PDBx/mmCIF data files in 
archive to conform to new style 
guidelines 
•  Future remediations to address 
carbohydrates and PTMs 
	

     



wwPDB Task Forces 

Group Meeting/ 
Workshop 

Chair(s)/Membership Outcome 

X-ray 
Validation  
Task Force 

2008 Randy Read (Univ of Cambridge) 
17 members 

(2011) Structure  
19: 1395-1412 

NMR 
Validation  
Task Force 

2009, 2011, 
2013 (x2) 

Gaetano Montelione (Rutgers)  
Michael Nilges (Institut Pasteur) 
10 members 

(2013) Structure,  
21: 1563-1570 
	

3DEM 
Validation  
Task Force 

2010 Richard Henderson (MRC-LMB) 
Andrej Sali (UCSF) 
21 members 

(2012) Structure  
20: 205-214 

Small-Angle 
Scattering 
Task Force 

2012  Jill Trewhella (Univ of Sydney) 
6 members 

(2013) Structure 
21: 875-881 
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Method-specific (Validation) Task Forces have been convened to collect 
recommendations and develop consensus on additional validation that should be 
performed, and to identify software applications to perform validation tasks.  



Archive 
Performance 
& Analysis 

	

Remediation 

Annotation 
Practices 

Tool 
Development/
Refinement 

Remediation 
!  Informs all processes 
!  Improves consistency in 

entry and archive 
annotation 

!  Enhances chemistry 
representation 

 
 

Common D&A 
System 
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Future Plans for Remediation 
!  Carbohydrates  

!  Data analysis completed 
!  Protein modifications  

!  Data analysis on-going 
!  Metal complexes 
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Carbohydrates	   Protein	  modifica3ons	   Metal-‐containing	  ligands	  	  



wwPDB Organization 

!  New wwPDB charter (July 1, 2013) 
!  Updated from 2003 text and circumstances 
!  Signed by PIs and heads of parent institutes 
!  Covers 2013-2023, with review possible in 2018 
!  Technical details in appendix 

!  New appointments and terms of reference for wwPDB AC 

13 



Funding 

!  RCSB PDB non-competitive renewal funded by NSF 
(2014-2018) 

!  PDBe main funding from EMBL and Wellcome Trust 
!   WT: invited to apply for new competitive grant (pre-

application due December 2013) 
!   EMBL: core of ~15 posts 

!  PDBj competitive renewal funded by JST (Japan Science 
& Technology Agency) for April 2011 - March 2014 
!  Next 3-5 year grant review period begins October 

2013 
!  BMRB successfully reviewed by NIH 
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!  New Chairman of the Board 
!  Dr. Anthony Nicholls, OpenEye 

Scientific Software, Inc. 
!  Established to support specific 

wwPDB activities 
!  Advisory committee meetings 
!  Outreach and education 

activities, including seminars 
and workshops   

!  501(c)3 organization 
!  American, tax-exempt 

association dedicated to 
scientific, literary, charitable, and 
educational purposes 

!  Fundraising on-going 

15 



Activities for the Coming Year 

!  wwPDB D&A system 
in production 

!  Phasing out of PDB 
format  

!  Archive remediation 
!  Continued Task Force 

activity 
!  International Year of 

Crystallography 

16 



Common Deposition & Annotation 
(D&A) Tool: Status Report 

Martha Quesada 

wwpdb.org 
17 



Vision and Delivery 

Standardization, Quality 
and Efficiency  
"  Larger and more complex 

biological molecules  
"  Expanded annotation  
"  Increased throughput: 

Automation and validation 
of routine submissions 
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New wwPDB Data Deposition and 
Annotation Pipeline 
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Author 
review & 
approval  

Annotation 
Validation 
&  Reports 

Harvest 
Pre-

validation 

BMRB 
ADIT NMR 

Release 
Processing  

Master 
PDB 
FTP 
Archive 

BMRB  
FTP mirror 

Deposi'on	   Processing	  &	  Annota'on	   Integra'on	   Dissemina'on	  

Depositors Consumers 
NMR files 
without 
coordinates 

wwPDB 
DepUI 

Public 
PDB 
FTP 
Archive 



New Deposition Pipeline –  
In Public Testing  
Depositors can: 
! Base new depositions on a public PDB entry or on their own 
unreleased depositions 
! Replace files (e.g., a re-refined model) during deposition 
and post annotation (prior to release) with retention of 
appropriate data 
! Preview final PDB files (PDB, PDBx formats) prior to 
submission 
! Communicate with expert annotators using web-based tools 



New Deposition Interface 
!  Single point of entry 

(i.e., wwpdb.org/deposit) 

!  Supports multiple 
methods 

!  Workload balancing 
based on resource 
capacity and 
geography 
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X-‐ray/Neutron	  
hybrid	  method	  



Deposition Interface 
!  Support improved data quality and 

processing efficiency by facilitating 
Depositor review of critical data: 
Ligand & Sequence consistency 
checks 

22 



!  PDBx/mmCIF is the master file format 
!  Better quality assurance of ligand chemistry and polymer sequences 
!  Validation suites based on recommendations from expert task forces; 

X-ray validation pipeline is available as a stand-alone server 
!  System will support all accepted experimental methods 

Global PDB 
system 

for multiple 
experimental 

methods 

Annotation System 
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Author instance from coordinates (left) and the closest match 
in the dictionary (right) 

Ligand Processing 
!  Search Chemical 

Component Dictionary 
with automated ligand 
ID assignment 

!  2D and 3D views of 
ligand for review 

!  View author-provided 
chemical information 

!  Electron density map 
can be inspected by 
annotators 
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!  Biological sequence checked against sample and coordinate 
sequences and cross-referenced to UniProt/GenBank  

!  3D structure view 
!  Sequence discrepancy annotation 

Sequence Module: Consistency Check 



Implementation, Testing and Evolution 
!  Testing at all wwPDB sites has included 

!  Unit and integration testing for each functional 
component (sequence, ligand, etc.) 

!  Pipeline testing: internal acceptance testing  
!   System evolution: regression testing of all updates 

!  Infrastructure testing: servers and data transfer  
!  Weekly Project Team meetings by Video Conferencing  

!  System demonstrations and training 
!  Testing feedback and design evolution 

!  Alpha testing: limited external testing (July, Aug) 
!  Beta testing: external acceptance testing (Sept-Dec) 

26 



First Depositors to Test the System 

27 

 
 
 
 
 
 

Andrea Mattevi 
Pavia, Italy 
First unassisted 
depositor 
 

!  “I found it as easy as with the 
standard software (used today for 
other two entries)” 

!  Ligand-lite module needs to be 
explained a bit better 

!  “Very good job” 
 
 
 
 
 

John Rose 
University of Georgia 
 

!  Navigation pages are straightforward 
!  Clarification required for sequence 

mutation handling 
!  Particularly liked the ability to upload a 

refinement dictionary file as part of the 
ligand module 

 
 
 
 
 

Ming Yan 
Johns Hopkins 
Cynthia Wolberger, PI  
 

!  Look and feel is similar to the outgoing 
system 

!  Likes the fact that validation will be 
available within a deposition session 

!  Comparison view in ligand module 
should be visible by default 



Deploy-1 
machine 

DB 

Deposition  
and Validation Annotation 

Archive Deposit WF temp 
files 

Data 

Archive Deposit WF temp 
files 

Deployment of D&A Infrastructure at 
wwPDB Member Site (PDBj) 

Communication 

pdbjdadep  pdbjdaann  
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DB 
Data-

internal 

Deploy-2 
machine 

Yellow boxes contain shared wwPDB data 



2013 Project Milestones 

"  May: Internal pipeline testing 
begins at all sites  

"  June 22: Deposition system 
introduced at CCP4/APS 
Summer School at Argonne 

"  July 1: Testing Begins for 
Developers  

"  July 20:  D&A pipeline demo 
and tester solicitation at ACA 
meeting 

"  September: Initial community 
deposition testing begins 

!  January 2014: Common D&A 
system in production and 
continued testing at all sites 
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Format issues, Validation & 
Experimental methods 

Gerard Kleywegt 

30 



Format issues 
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Update on “New PDB Format” 

!  PDBx/mmCIF Deposition Working Group: 
!  Paul Adams, Chair 
!  Result of seminal workshop in 2010 
!  Goal: support deposition of X-ray structures in PDBx 

format 
!  Participants: developers 

of major X-ray software 
packages and wwPDB 
staff 

32 



Pragmatic Principles 

!  Preserve backward compatibility where possible 
!  Changes that do not fit within the current PDB format will 

be implemented only if needed (e.g., to represent a large 
molecule) 
!   Atom serial numbers 
!   Chain identifiers 
!   Residue names and numbers  

!  Continue to assign residue-level 3-letter codes even if 
more descriptive identifiers are adopted (e.g., for 
monosaccharides) 

33 



 
ATOM      1  N   GLN A  39      24.690 -27.754  24.275  1.00 60.76           N   
ATOM      2  CA  GLN A  39      23.581 -26.768  24.416  1.00 60.98           C   
ATOM      3  C   GLN A  39      23.990 -25.379  23.905  1.00 59.98           C   
ATOM      4  O   GLN A  39      25.070 -25.209  23.330  1.00 60.25           O   
ATOM      5  CB  GLN A  39      23.136 -26.685  25.878  1.00 60.69           C   
ATOM      6  N   VAL A  40      23.115 -24.395  24.122  1.00 59.58           N   
ATOM      7  CA  VAL A  40      23.342 -23.010  23.690  1.00 57.26           C   
ATOM      8  C   VAL A  40      24.000 -22.152  24.778  1.00 56.00           C   
 
 
 
 
 
loop_ 
_atom_site.group_PDB 
_atom_site.id 
_atom_site.auth_atom_id 
_atom_site.type_symbol 
_atom_site.auth_comp_id 
_atom_site.auth_asym_id 
_atom_site.auth_seq_id 
_atom_site.Cartn_x 
_atom_site.Cartn_y 
_atom_site.Cartn_z 
_atom_site.pdbx_PDB_model_num 
_atom_site.occupancy 
_atom_site.pdbx_auth_alt_id 
_atom_site.B_iso_or_equiv 
ATOM       1  N    N  GLN  A   39   24.690  -27.754   24.275  1  1.00  .  60.76 
ATOM       2  CA   C  GLN  A   39   23.581  -26.768   24.416  1  1.00  .  60.98 
ATOM       3  C    C  GLN  A   39   23.990  -25.379   23.905  1  1.00  .  59.98 
ATOM       4  O    O  GLN  A   39   25.070  -25.209   23.330  1  1.00  .  60.25 
ATOM       5  CB   C  GLN  A   39   23.136  -26.685   25.878  1  1.00  .  60.69 
ATOM       6  N    N  VAL  A   40   23.115  -24.395   24.122  1  1.00  .  59.58 
ATOM       7  CA   C  VAL  A   40   23.342  -23.010   23.690  1  1.00  .  57.26 
ATOM       8  C    C  VAL  A   40   24.000  -22.152   24.778  1  1.00  .  56.00 

PDB 

PDBx/mmCIF 
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Status 
!  Major X-ray refinement packages can now produce PDBx/

mmCIF files for deposition (Refmac, Phenix) 
!  Other X-ray software increasingly adding support for PDBx/

mmCIF (CCP4, Phenix, MolProbity) 
!  Several large structures already released as “un-split” PDBx/

mmCIF files 
!  Support for software developers 

!  CCP4/APS workshop 
!  Test files available from wwPDB website 
!  Discussions on CCP4 bulletin board 
!  COMCIFS Satellite Symposium at ECM (University of 

Warwick, Aug 2013) 
!  Workshop on Theoretical Model Validation and PDBx/

mmCIF  (Rutgers, Oct 2013)  
!  Workshop for UK & European developers (EBI, Nov 2013) 
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Other Format Issues 
!  EM-related 

!  EMX 
!  Information exchange between processing programs  
!  Coordinated by Madrid 

!  Validation-related 
!  FSC curves, tilt-pair results, SAXS curves, … 
!  Coordinated by EMDataBank 

!  Segmentations and annotations 
!  Meta-data to be defined; support existing formats for actual 

segmentations 
!  Coordinated by EMDataBank 

!  NMR restraint data 
!  Workshop at EBI in November with key developers to discuss a 

unified format for NMR restraints 36 



Validation 
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History 

!  1970s & 1980s – happy if people deposited models 
(rarely data), which were taken as holy gospel 

!  Late 1980s – several cases of completely wrong models 
!  Early 1990s – first efforts to validate models 
!  Late 1990s – common mandatory model deposition 
!  Mid 2000s – still reluctance to deposit experimental data 
!  Then – Fraud! Panic! End of the world! 
!  February 2008 – data deposition mandatory (chemical 

shifts in December 2010) 
!  April 2008 – wwPDB X-ray Validation Task Force (VTF) 

established 
38 



History 

!  September 2009 – wwPDB NMR VTF 
!  September 2010 – EMDataBank EM VTF 
!  July 2012 – wwPDB SAS Task Force 
!  Today: wwPDB validation pipelines being developed for 

X-ray, NMR and EM based on VTF guidelines 

!  X-ray pipeline – reports sent out to depositors since 
1 August; stand-alone server soon to be released 

!  Early 2014 – new Deposition & Annotation system 
!  Late 2014 – wwPDB Task Force for Hybrid Methods 

(workshop at EBI) 
39 



PDF report for depositor & 
referees - 

Statistics and plots for the 
entry, per chain, per residue, 
and list of unusual features 

Validation pipeline 1.0 

MolProbity EDS Xtriage Mogul 

Deposited data 
(coordinates & 

reflections) 

Percentiles PDF maker 

Validation 
XML file 

Distributions 

External reference files 
(e.g., Engh & Huber) 

Gore et al., Acta Cryst. D68, 478 (2012) 40 

wwPDB X-ray Validation Pipeline 



wwPDB X-ray Validation Pipeline 
!  Version 1.0 in production use since August 

!  http://wwpdb.org/validation.html 
!  Stand-alone server about to be released 
!  Collecting feedback to identify bugs and inform possible changes 

!  validation@mail.wwpdb.org 
!  January 2014 – validation data for all X-ray structures will be made 

publicly available through the wwPDB ftp sites 
!  After version 1.0: 

!  WhatCheck (e.g., DACA, unusual backbone)? 
!  pdbcare (carbohydrates)? 
!  LabelIt (spacegroup errors)? 
!  DDQ (e.g., uninterpreted density)? 
!  Better real-space fit criterion for non-standard entities? 

!  In a few years’ time – reconvene X-ray VTF for evaluation & update 
41 



Validation Reports 

!  Front cover 
!  Deposition info 
!  Software info 

42 



Validation Reports 

!  Summary 
!  Quality vs. all PDB 

X-ray 
!  Quality vs. entries at 

similar resolution 
!  Overview of residue- 

based quality for 
every polymer 

!  Table of ligands that 
may need attention 

43 



Validation Reports 

!  Entry contents 
!  Inventory 

44 



Validation Reports 

!  Residue quality 
!  One plot per polymer 
!  Coloured by number 

of types of geometric 
outliers 

!  Grey if not modelled 
!  Red dots: poor 

density (RSR-Z > 2, 
as in EDS) 

45 



Validation Reports 

!  “Table 1” 
!  Xtriage 
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Validation Reports 

!  Model quality 
!  Bond lengths and angles 
!  Torsion angles 

(Ramachandran, rotamers) 
!  Clashes 
!  Separately for standard 

residues, non-standard 
residues, ligands, 
carbohydrates 

!  Generally: information about 
distribution, outlier stats, 
percentile scores, list of up 
to 5 (worst) outliers 
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Validation Reports 

!  Geometry validation of 
ligands and non-standard 
entities 
!  Mogul (CCDC) 

!  wwPDB will get CSD 
coordinates for new 
and existing compounds 

48 



Validation Reports 

!  Model/data fit proteins, DNA, RNA 
!  RSR and RSR-Z (EDS) 
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RSR-Z (in EDS) 
!  RSR dependent on residue type and 

resolution 
!  Define RSR-Z (RSR, aa, d) = 

(RSR - <RSR(aa,d)>) / (RSR(aa,d)) 
!  aa = residue type 
!  d = resolution (in bins of 0.2Å) 
!  Calculated using 10,000s of EDS 

entries 
!  Example: Trp between 2.4 and 2.6Å: 

!  2012: 58321 observations, <> = 
0.1419, s = 0.0537 

!  2008: 26794 observations, <> = 
0.1602, s = 0.0660 

!  RSR=0.25 $ RSR-Z=2.0 (2008: 1.4) 
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Validation Reports 

!  Model/data fit ligands etc. 
!  RSR as usual 
!  Can’t usually compute 

RSR-Z due to few/no occurrences in PDB 

!  New: “LLDF” – Local Ligand Density Fit = Z-score of 
ligand RSR relative to nearby polymeric residues (incl 
symmetry) 

LLDF = (RSR(ligand) - <RSR(site)>) / s(RSR(site)) 
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Validation Server 

!  Stand-alone wwPDB X-ray validation server about to be 
released 

!  Input: coordinate (PDB, PDBx) and structure-factor file 
(CIF, MTZ) 

!  Output: PDF report and XML file with all details 

52 
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wwPDB Validation Plans for NMR 

!  NMR VTF recommendations published in Structure 
!  VTF recommendations will develop over time 

!  “Phase 2” meeting at EBI in November 2013 
!  Workshop to discuss a unified NMR restraints format 

(crucial for automatic validation) at EBI in November 
2013 

!  Pipeline in development 
!  Currently includes MolProbity, Mogul, ensemble 

analysis (Cyrange) 
!  To be synched with X-ray 
!  BMRB will provide software for chemical-shift 

validation 
54 



Re-using X-ray Pipeline Components 

!  MolProbity and Mogul for model-only validation 
!  Global quality scores will be reported as averages over 

the ensemble and for “well-defined residues” only 
!  Detailed residue-level validation scores available for all 

residues and all models 
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Validation of Chemical Shifts 

!  VTF does not recommend to use structural information 
for the validation of chemical shifts at this time 

!  Validation report to provide information on  
!  Completeness of assignments  
!  Referencing corrections 
!  List of nuclei with statistically unusual chemical shift 

values 
!  Recommended options: AVS, LACS, PANAV and BMRB 

stats 

56 



Validation of Experimental Restraints 

!  To implement restraint-conversion software in deposition 
pipeline 
!  Used for NMR Restraints Grid (NRG) database 
!  Workshop to discuss a unified format (Nov 2013) 

!  Validation report will include 
!  Statistics on the restraints data 
!  Statistics on violations 
!  List of worst violations 

!  Initially, only distance and dihedral 
angle restraints 

57 



wwPDB/EMDataBank Validation 
Plans for EM 
!  Not many accepted validation standards yet 
!  Start with geometric checks and “sanity checks” 
!  Pipeline in development 

!  Map visual analysis (Chimera): visual sanity check of 
the map and map/model overlay 

!  Model validation à la X-ray (MolProbity) – clashes? 
!  Later 

!  Harvest more validation-related data (e.g., results of 
tilt-pair analysis) 

!  As new methods are developed and become 
community-accepted they can be incorporated into 
the validation pipeline 

58 



Experimental Methods 

59 



EMDataBank: Unified Data Resource for 
3DEM 

!  Collaborative project 
between PDBe, RCSB 
PDB and Baylor-NCMI 

!  “One-Stop Shop” for 
collection of EM maps 
and coordinate models 
(to become part of D&A) 

!  Standardized map 
redistribution format 

!  Cross-referencing 
between maps and 
models (EMDB%&PDB) 

60 



EMDataBank Services 
!  News, software list, information about dictionaries, 

conventions, FAQ, community links, statistics, .. 

61 

!  Various search 
mechanisms for 
EMDB data 

!  Recently released 
entries  

!  Map+model 3D 
Java viewer 



EMDataBank: NIH grant funded 
Wah Chiu PI, Helen Berman & Gerard Kleywegt co-PIs 

Specific Aims 
1.  Establish map-validation methods 

!  Use representative raw image datasets from both our laboratory and broad group 
of collaborators 

2.  Establish model-validation methods 
!  Use map and model data from EMDB and PDB and community-contributed data 

3.  Define standards for 3DEM data exchange and archiving 
!  Continue development of 3DEM terms in the EMDB data model and PDBx by 

adding metadata relevant to the validation procedures established above 
!  Establish an agreed upon data exchange file format for maps, and develop or 

modify software converters to support the new and current data formats 
4.  Facilitate the dissemination of 3DEM validation standards  
5.  Integrate 3DEM data standards and map and model validation into the wwPDB 
pipeline  

!  The map validation metadata and map-derived model-validation procedures 
developed through this project will be integrated into the wwPDB D&A system 
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EMDataBank EM VTF 
!  Main recommendations for EM maps 

!  Standards for assessing resolution and accuracy of a 
map need to be developed 

!  Structural features in a map should be in accordance 
with the claimed resolution 

!  Main recommendations for models fitted into EM 
maps 
!  Criteria for assessing models need to be developed 
!  Capability to archive coarse-grained representations 

of models is needed 
!  More research and development needed! 
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SAS Task Force 

!  Members 
!  Jill Trewhella (Chair, University 

of Sydney) 
!  Dmitri Svergun (European 

Molecular Biology Laboratory-
Hamburg) 

!  John Tainer (The Scripps 
Research Institute) 

!  Wayne Hendrickson (Columbia 
University) 

!  Mamoru Sato (Yokohama City 
University) 

!  Torsten Schwede (University of 
Basel) 
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Preliminary Recommendations 
!  Develop an international repository for SAS data 
!  Standard dictionary required for definition of terms 

involved in data collection 
!  Shape and atomistic models based on SAS data should 

be archived 
!  Criteria for assessment of the uniqueness and quality of 

models needs to be defined 
!  Models derived from diverse hybrid data should be 

archived 
!  There is a need for key people involved in the different 

wwPDB VTFs to come together to discuss what the PDB 
should be archiving 
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Hybrid Methods 

!  Task force to be convened for meeting at EBI in autumn of 2014 
about archiving 
!  Spring 2014: scientific/methodological meeting at Baylor 

!  Include experts in hybrid structure determination, representatives 
from the various wwPDB task forces, and archiving experts 

!  Discussion items to include: 
!  What should be archived and where? 

!  Information content? 
!  What information/data should be provided on deposition? 
!  What validation methods can be applied? 
!  What to do with models that are not atomistic or not substantially 

determined by the deposited data? 
66 



NMR 

John Markley 

67 
wwpdb.org 



10,000th NMR structure in the PDB! 

!  June 2013 

68 



NMR-STAR v3 BMRB/XML 

BMRBxTool 

bmr15400.str bmr15400.xml 

BMRB/RDF 

BMRBoTool 

bmr15400.rdf 

Format	 NMR-STAR v3	 BMRB/XML	 BMRB/RDF	 

Ontology	 NMR-STAR v3 
dictionary	 

BMRB/XML 
schema	 

BMRB/OWL	 

Validation	 ADIT-NMR & 
manual	 

S c h e m a 
validation	 

R D F 
validator	 

Data type	 Text file 
(.str)	 

XML file 
 (.xml)	 

RDF file 
(.rdf)	 

BMRB/XML and /RDF for Semantic Web  
(Recently developed by PDBj and BMRB) 

Yokochi, M. et al.,  Nucleic Acids Res. 
in preparation 
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Extensive Remediation of the BMRB 
Archive 

Carried out in conjunction with the development of the 
XML format and a relational database containing 
experimental data from BMRB and coordinates from PDB 
! Chemical component names normalized with PDB content  
! Sample component names normalized  
! Clean up of entity natural source designations: scientific 
name, genus, and species 
! Correction of software vendor information 
! Older entries updated to meet the current database 
constraints  



Activities in Preparation for the 
wwPDB NMR validation pipeline  
!  Evaluation of validation tools 

!  MolProbity has been tested on NMR structures 
!  Several programs to assign “well-defined regions” 

have been compared 
!  Restraint validation methods have been compared  
!  Chemical shift validation approaches have been 

evaluated  
!  wwPDB Validation Task Force will meet November 17 to 

discuss implementation and extension of validation tools 
!  wwPDB workshop for software developers on NMR 

nomenclature will take place November 18-19 
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Defining the Well-defined 
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After evaluation, CYRANGE was selected as the tool 
to be used in the wwPDB NMR validation pipeline 



Validating Chemical Shifts 
!  AVS, LACS, PANAV, BMRB stats, and SPARTA+ currently are in 

use at BMRB 
!  AVS, LACS, PANAV, and BMRB stats have been evaluated for 

use in the wwPDB annotation pipeline by testing against >6,000 
BMRB entries and ~100 depositor uploaded chemical shift files. 
CheckShift also will be evaluated if we can obtain the software 
code 

!  Current recommendation is to use LACS to check chemical shift 
referencing and to use BMRB stats to identify chemical shift 
statistical outliers  

!  Recommendations are based on robustness, completeness, and 
simplicity of results 

!  Final recommendations will depend on discussions with software 
developers and further testing 
!  Results will be presented at the November 17 wwPDB VTF 

meeting  
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Funding Status 

!  Grant (~70% of previous award) through August 2014 
from the NIH Library of Medicine 

!  Proposal submitted to NIH National Institute of General 
Medical Sciences received a top 2% rating 

!  Requested a September 2013 start date, but because it 
is going to the October council meeting, the earliest start 
date is December 1, 2013 

!  Funding contingent on the NIH budget 
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Outreach 

Haruki Nakamura 

75 
wwpdb.org 



!  New Chairman of the Board 
!  Dr. Anthony Nicholls, OpenEye 

Scientific Software, Inc. 
!  Established to support specific 

wwPDB activities 
!  Advisory committee meetings 
!  Outreach and education 

activities, including seminars 
and workshops   

!  501(c)3 organization 
!  American, tax-exempt 

association dedicated to 
scientific, literary, charitable, and 
educational purposes 

!  Fundraising on-going 
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2012 Symposium: Basis for Life 
Science and Drug Development 
October 13, 2012 in Osaka, Japan 
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2013 Symposium: A Celebration of    
Open Access in Structural Biology   
Recognizing the career and achievements of Professor 
Helen M. Berman 
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PDB40 Issue of Biopolymers 

Volume 99, Issue 3, March 2013 
! PDB40: The Protein Data Bank celebrates 
its 40th birthday, Stephen K. Burley 
! Studying and polishing the PDB's 
macromolecules, Jane S. Richardson and 
David C. Richardson 
! Abstracting knowledge from the Protein 
Data Bank, Nicholas Furnham, Roman A. 
Laskowski and Janet M. Thornton 
! The impact of influenza hemagglutinin fusion 
peptide length and viral subtype on its 
structure and dynamics, Justin L. Lorieau, 
John M. Louis and Ad Bax 
! Sweet entanglements-protein: Glycan 
interactions in two HIV-inactivating lectin 
families, Leonardus M. I. Koharudin and 
Angela M. Gronenborn 
! A primer in macromolecular linguistics, 
David B. Searls 
! The Future of the Protein Data Bank, Helen 
M. Berman, Gerard J. Kleywegt, John L. 
Markley, Haruki Nakamura 
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10 Years of the wwPDB 

80 

!  IUCr, ACA, ECA 
Newsletters 



20th Anniversary Issue of Structure 
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Upcoming Workshops 

Workshop on the PDBx/
mmCIF Data Exchange 
Format For Structural 
Biology 

!  Rutgers, The State 
University of New Jersey 

!  October 22, 2013 

wwPDB Workshop on 
mmCIF/PDBx for 
Programmers 

!  EMBL-EBI, Cambridge, UK 
!  November 20 – 21, 2013 
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2014: International Year of 
Crystallography 
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In distribution online and at scientific 
and educational meetings worldwide. 
 
Related seminars and webinars to 
follow. 



Facebook, Website, Mailing Lists 

!  Informing users, e.g.: 
!  SF remediation 
!  BIRD release 
!  Large structures 
!  SAS Task Force report 
!  10,000th NMR structure 
!  10 years of wwPDB 
!  New validation reports 
!  NMR VTF report 
!  Conferences, workshops 
!  Publications, posters 
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