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Agenda 
9:00 am Welcome Janet Thornton 
9:10 RCSB PDB Leadership Transition Helen Berman 

9:15  Overview Gerard Kleywegt 

10:00 Common Tool for D&A Stephen Burley 
10:45 Break 
11:00 NMR John Markley 
11:30 Outreach Haruki Nakamura 
12:00 pm Lunch 
1:00 Looking Ahead, Questions & Discussion  Gerard Kleywegt 
2:30  Group photo, followed by break 
3:00  Executive Session & Feedback 
4:00  Adjourn 
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Welcome 

Janet Thornton 

wwpdb.org 
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RCSB PDB Leadership Transition 

Helen Berman 

wwpdb.org 
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Overview 

Gerard Kleywegt 

wwpdb.org 
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Summary… 

More! Bigger! 

Better! Cooler! 

Blobbier! 
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wwPDB 
September 2013 - October 2014 
!  Continued growth of archive: 100,000 structure milestone 
!  Increased use of data  
!  PDBx implemented in X-ray software packages 
!  Large structures released as “non-split” PDBx files 
!  Stand-alone X-ray validation server in production 
!  Validation reports for all X-ray entries released 
!  Common Deposition & Annotation System in production 
!  Workshops and meetings 

!  mmCIF/PDBx Working Group 
!  Hybrid Methods Task Force 
!  SAS Task Force 
!  NMR Restraints Format Meeting and Working Group 
!  NMR Validation Task Force 
!  mmCIF/PDBx Workshop for Programmers 
!  IYCr and IUCr 

!  Funding stable (for now) 
!  wwPDB Foundation has new BoT Chair 
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PDB Depositions 
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14 May 2014: 100,000+ PDB entries! 
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RCSB PDB 
2013: 312 million 
2012: 298 million 
2011: 282 million  
2010: 159 million 

PDBe 
2013: 81 million 
2012: 46 million 
2011: 59 million  
2010: 34 million 

PDBj 
2013: 40 million 
2012: 21 million 
2011: 38 million  
2010: 16 million 

FTP + Rsync Entry Downloads 
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PDBx File Format Milestones 
!  Limitations of PDB 

format necessitated 
“split” entries 

!  mmCIF/PDBx format 
does not have these 
limitations 

!  Workshop at EMBL-EBI 
in 2011 – decision to 
support PDBx in major 
refinement packages 
and to switch to PDBx 
as the distribution 
format for the PDB 
archive 
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PDBx File Format Milestones 

!  PDBx implemented in X-ray software packages 
!  CCP4 (REFMAC 5.8)  
!  Phenix (1.8.2) 

!  All large structures released as “non-split” PDBx files 
!  Combined files available in separate FTP directory  

during a 6-month testing period 
!  After review, combined files will move to the main 

PDB FTP archive 
!  Multiple “split” entries will be taken out of the active 

archive (“Formageddon” – 10 December 2014) 
!  Searches using a “split” PDB ID at all wwPDB 

member sites will return the intact entry 
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PDBx/mmCIF Working Group 
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Meeting at EMBL-EBI, Hinxton, 8 October 2014 



PDBx/mmCIF Working Group 

!  Issues discussed: 
! Handling of reflection data and data-

collection details 
! Ligands and chemical descriptions, 

restraints, linkages, etc. 
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PDBx/mmCIF Programmer Workshop 
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EMBL-EBI, Hinxton, 20-21 November 2013 



Validation 
!  wwPDB and EMDataBank have convened Validation 

Task Forces for X-ray, NMR, and EM 
!  Recommendations about validating new and existing 

structures 
!  Implemented in software pipeline 
!  Produces summary report (PDF) and XML file with 

detailed statistics 
!  Validation at different stages 

!  While you determine the structure (preliminary) 
!  During deposition (preliminary) 
!  After annotation (official; can be sent to journals) 
!  Upon release (publicly available; will be updated 

annually) 
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Public X-ray Validation Reports 
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Validation Reports 

!  Summary 
!  Quality vs.  

all PDB X-ray entries 
!  Quality vs. entries at 

similar resolution 
!  Overview of residue- 

based quality for every 
polymer 

!  Table of ligands that 
may need attention 
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Validation Reports (cont.) 

!  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) 
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Other Methods? 

!  Model validation using same criteria as X-ray 
!  MolProbity, Mogul 
!  Later: WhatCheck 

!  Some special model-related issues per technique 
!  X-ray: alternative conformations 
!  NMR: ensemble of models; well-defined regions 
!  3DEM: clashes of rigid-body fitted models; difference 

in species of model and sample sequence 

!  Data quality and model/data-fit assessment will be 
different for each technique 
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NMR Validation 
!  NMR VTF recommendations published 
!  Global quality scores reported for “well-

defined residues” only 
!  As averages over the ensemble 
!  Worst-case instance in the ensemble 
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3DEM Validation 
!  Model validation 

!  Clashes? 
!  Taxonomy? 
!  Homology models? 
!  Non-atomistic models? 
!  Cα-only models? 
!  Rigid-body vs. flexible fitting vs. de novo modelling? 

!  Data and map validation 
!  Per technique and resolution regime 
!  Tilt-pair analysis; handedness; projections vs. raw data 

!  Map + model 
!  Depending on resolution regime and model-building method? 
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EM Validation Reports 

!  Metrics relevant for EM models 
!  Define “Table 1” for EM 
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Validation by wwPDB 
!  By no means the end of the story! 

!  Room for extension and improvement 
!  Ligands, nucleic acids, carbohydrates, NCS, spacegroup 

errors, … 
!  wwPDB ligand-validation workshop in 2015 

!  X-ray 
!  Re-convene X-ray VTF in 2015 to evaluate and update 

recommendations 
!  NMR 

!  Further development in progress 
!  EM 

!  Rudimentary at present, lots more work needed 
!  All methods: annual re-compute of distributions 
!  User feedback welcome at validation@mail.wwpdb.org 
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Common Deposition & Annotation:  
2014 Project Milestones 

!  January 2014: X-ray production testing began 
!  Fall 2014: 3DEM and NMR testing 
!  From early 2015: Parallel deposition systems (new and 

legacy) available to depositors during transition period 

25 http://deposit.wwpdb.org/deposition 



Transition Status 

26 

Deposition & Annotation 
" New and old annotation systems in production 
" New and old deposition systems in production 
" Weekly update supporting transition 
" ~2000 structures deposited in new system 
•  Retire legacy systems  

     wwPDB 
Website(s) 
"  Announced D&A 
•   Unveil new redesigned website 
at wwpdb.org 

Format 
" PDBx Working Group initial implementations  
" Ribosome example: new style mmCIF files 
" Community outreach  
" Start accepting new style format depositions 
" Created & released combined large structures 
•   Provide best-effort PDB-format files for 
structures that don’t fit PDB-format requirements 
•   Stop supplying PDB files in ftp archive 
(“Formageddon”) 

Archive 
"  Archive updated to support “combined” 
large structures 
•   Reformat PDBx/mmCIF data files in 
archive to conform to new style 
guidelines 
	

     



wwPDB Task Forces 

Task Force Meeting/ 
Workshop Chair(s)/Membership Outcome 

X-ray 
Validation  
Task Force 

2008 
(2015) 

Randy Read (Univ of 
Cambridge) 
17 members 

(2011) Structure  
19: 1395-1412 

NMR 
Validation  
Task Force 

2009, 2011, 
2013 (x2) 
(2014) 

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, 2014  Jill Trewhella (Univ Sydney) 
6 members 

(2013) Structure 
21: 875-881 

Hybrid 
Methods Task 
Force 

2014 Andrej Sali (UCSF), Torsten 
Schwede (Univ Basel), Jill 
Trewhella (Univ Sydney) 
27 members 

(To be published) 

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, and 
to discuss archival needs and opportunities for non-traditional techniques.  



Hybrid Methods 
!  Task Force met at 

EMBL-EBI this week 
!  Representatives of 

existing task forces, 
other methods, 
integrative 
modellers, and 
wwPDB 

!  Questions about 
what to archive 
where, what data 
and meta-data, how 
to validate 
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wwPDB Hybrid Methods Task Force 
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EMBL-EBI, Hinxton, 6-7 October, 2014 

X-ray NMR 3DEM/ET SAS FRET EPR MS … 
Modelling Docking Validation Visualisation Archiving …  



Key Outcomes of Discussion 

!  Be as inclusive as possible in collecting data 
from many different experimental methods 

!  Accommodate many types of structural 
representations 

!  Create a federated system to collect/curate data  
!  Use a common interface to collect data 
!  wwPDB should play a leadership role 
!  Whitepaper to describe vision 
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wwPDB Organization 

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

!  Conventions for PDB accession codes 
!  Conventions for file names 
! Guidelines for redistribution  
!  Current and future guidelines for data exchange 
! Guidelines for PDBx data dictionary maintenance  
! Guidelines for maintenance of reference data 

!  New appointments and terms of reference for wwPDB AC 
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Funding 

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

!  PDBe main funding from EMBL and Wellcome Trust 
!  EMBL-EBI: core funding for ~15 posts 
!  Wellcome Trust: new competitive grant awarded  

(4 posts, 2015-2019) 
!  Additional new project grants from BBSRC, CCP4, 

and MRC 
!  PDBj competitive renewal funded by JST (Japan Science 

& Technology Agency) for April 2014 - March 2017 
!  BMRB is now funded by NIH-NIGMS (2014-2019) 
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!  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 
!  New BoD Chair: Anthony Nicholls 
!  2014: Supported IYCr calendar, Hybrid Methods TF 
!  2015: Will support ligand-validation workshop 
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Common Deposition & Annotation 
(D&A) Tool: Summary Status 

Stephen Burley 

wwpdb.org 
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Common Deposition and Annotation Pipeline for  
PDB, EMDB and BMRB Data 

Author 
review & 
approval  

Annotation 
Validation 
& Reports 

Harvest 
Pre-

validation 

BMRB 
ADIT NMR 

Release 
Processing  

BMRB FTP  

PDBe FTP 

PDBj FTP 

Master 
EMDB 
Archive 

PDBe Web 
Access 

BMRB Web 
Access 

PDBj Web 
Access 

Deposition Processing & Annotation Integration Dissemination 

Depositors	  
Consumers 

NMR data 
without 
coordinates 

wwPDB 
DepUI 

RCSB PDB 
FTP 

RCSB PDB 
Web Access 

EM Map 
Data 

Master 
PDB 
Archive 

NMR 
Data 
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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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Deposition Pipeline  

Depositors can 
!  Base new entries on previous depositions 
!  Upload replacement files mid-deposition  

 (e.g., a re-refined model) 
!  Provide more complete data with required  

 mandatory data items 
!  View community-defined validation report  

 prior to submission 
!  Review and download annotated files post-deposition 
!  Communicate with expert annotators during deposition 

 using web-based tools 
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Interactive Deposition User Interface (UI) 

Report & 
Data-entry 

Panel 

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

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

Annotation System 
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!  Biological sequence checked against atomic coordinate sequence  
and cross-referenced to UniProt/GenBank  

!  3D structure view 
!  Sequence discrepancy annotation 

Sequence Module: Improved Data 
Consistency 



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

Ligand Module: Improved Chemistry 
Assessment 
!  Batch search against 

Chemical Component 
Dictionary with 
automated ligand ID 
assignment 

!  Captures and displays 
author-provided 
chemical information 

!  Comparison panel  
!  2D and 3D views 

of ligand for review 
!  ID assignment 
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wwPDB Annotator Summit 

!  June 23-25 at RCSB 
PDB-Rutgers 

!  Annotators in 
attendance 
!  3 PDBe 
!  2 PDBj 
!  5 RCSB PDB 

!  Goals 
!  Prioritize existing issues 
!  Develop future 

requirements 
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Reflections of a Newly-Trained 
wwPDB Annotator 

!  Surprisingly good for a 
system “designed by 
committee” 

!  Sequence Processing 
module easy to use 

!  Ligand Processing 
module excellent! 

!  Looking forward to  
full implementation 
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Reflections of a Newly-Trained 
wwPDB Annotator (cont.) 

!  Co-crystal structures 
!  “It was the best of 

times, it was the worst 
of times”-Dickens 
(1859) 

!  Ligand Processing 
module lays bare the 
wide variation in quality 
of co-crystal structures 

!  Looking forward to  
the Ligand-Validation 
workshop 
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Common Deposition & Annotation:  
2014 Project Milestones 

!  January 2014: X-ray production testing began 
!  Fall 2014: 3DEM and NMR testing 
!  From early 2015: Parallel deposition systems (new and 

legacy) available to depositors during transition period 

45 http://deposit.wwpdb.org/deposition 



2014 Depositions by Continent 
January 1 – August 31, 2014 

D&A System  
(2197 entries, 30% of total depositions) 

Legacy System  
(4713 entries, 70% of total depositions) 

44% 

30% 

12% 

2% 
5% 

7% 
North America 

Europe 

Asia 

South America 

Australia/New Zealand 

Commercial 

34% 

35% 

21% 

0% 3% 
7% 

North America 

Europe 

Asia 

South America 

Australia/New Zealand 

Commercial 
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43% 

1% 
1% 

9% 

0% 

30% 

0% 

1% 
0% 0% 

13% 

2% 

America Europe Asia Other 

America Europe Asia Other 

America Europe Asia Other 

D&A Annotation Distribution by 
Processing Site and Geography   
June-September, 2014 RCSB PDB  

PDBe          
PDBj           

RCSB PDB 
Total 54% 

PDBe 
Total 31% 

PDBj 
Total 15% 

America Europe 

Asia 
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NMR - BMRB 

John Markley 

48 
wwpdb.org 



NMR Depositions (Sep 2013 – Aug 2014) 
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Site 

 
Structures 

Experimental data 
without structures 

 
Total 

 
ADIT-NMR 

 
538 

 
226 

 
764 

 
AutoDep 

 
12 

 
- 

 
12 

 
PDBj-BMRB 

 
25 

 
14 
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Deposition & Annotation System: 
NMR 
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Validation Pipeline Overview 
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PDF 

MolProbity 

Mogul 

 

Deposited data 
 

Percentiles 

XML 

 

External 
references 

 

Xtriage 

Cyrange 

PANAV 

BMRB stats 

RCI 

EDS 

Common 

X-ray 

NMR 



NMR Validation: Work in Progress 

!  Version 1 works with real 
data 

!  Includes ensemble analysis, 
model validation, chemical 
shifts, annotation 
information 

!  Include in D&A system 

!  Next steps 
!  Testing on the whole archive  
!  Incorporate restraint validation 

and peak lists 
!  Provide as stand-alone server 
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NMR Validation Reports 
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Summary 
page 



NMR Validation Reports 
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Average 
score 

Worst score 



NMR Validation Reports 
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NMR Validation Reports 

(Sample report in your pack) 56 



NMR VTF on Validation of Restraints 

!  Initially, simple counts and violations  
!  Later, more sophisticated measures  

!  Metric for information content  
!  Dealing with novel potentials  
!  Analysis of violations 

!   
!  This must be fully automatic 
!  Not feasible to continue to accept restraints in any old 

(or new) format 
! e.g., 3 ways to represent a logical OR in one 

popular software system 
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Workshop on Representation of 
NMR Restraints 
EMBL-EBI, Hinxton, 18-19 November, 2013 
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Workshop on Representation of 
NMR Restraints (cont.) 
!  All major NMR structure determination, refinement and 

validation packages represented, mostly by PIs:  
! D. Case (AMBER)   P. Güntert (CYANA)   
! T. Herrmann (UNIO)   O. Lange (CS-Rosetta)  
! M. Nilges (CNS/ARIA) Ch. Schwieters (Xplor-NIH)  
! W. Vranken (CCPN)   G. Vuister (CCPN/CING) 
! D. Wishart (PROSESS/PANAV/SHIFTX2) 
! G. Montelione (Autostructure/PSVS) 

!  Observers 
!  wwPDB representatives 
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Workshop Agreements 
!  mmCIF/STAR-like format 
!  Will include 

!  Polymer-sequence 
specification 

!  Chemical shifts used in  
structure determination 

!  Restraints lists (priority for 
distance, angular, RDC and 
SAXS/SANS following SAS 
TF recommendations) 

!  Peak lists, if available  
!  Commitment from all 

participants to write and 
read such files 

!  Ambitious timeline of  
12 months 
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Workshop Agreements (cont.) 

!  Dictionary versioning  
!  Namespaces for individual developers 
!  Ownership lies with the community 
!  Working group to develop a detailed format proposal 

!  G. Vuister (chair) 
!  M. Nilges, Ch. Schwieters, P. Güntert, T. Herrmann, D. 

Case 
!  E. Ulrich, J. Westbrook, A. Gutmanas, R. Fogh 

!  Publish brief workshop report 
!  Authoritative publication once format specified and 

implemented 
61 



Workshop Follow-up and Status 
!  Advanced draft proposal 

!  Detailed - e.g., recommends using uppercase for 
atom names in standard residues, includes 
mechanism for versioning and namespaces 

!  Currently discussing three issues: 
!  STAR or CIF syntax 
!  Amino-acid variants 
!  Dealing with RDCs, tensors, etc. 

!  Follow-up workshop at Rutgers in January 2015 
!  Aim: developers to try and read in files produced by 

each other’s software 
!  Publication in preparation 
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Outreach 

Haruki Nakamura 

63 
wwpdb.org 



Communicating with PDB Users 
!  Online 

!  wwPDB.org 
!  Help desk: info@wwpdb.org 
!  Facebook, mailing list 

!  In person 
!  Conferences, workshops 
!  Publications, posters 

!  Recent news 
!  Improved Representation of Large 

Structures 
!  PDB Reaches a New Milestone: 

100,000+ Entries 
!  wwPDB X-ray Validation Reports 

Added to PDB Archive 
!  New wwPDB Deposition System Now 

Available for X-ray Structures 
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Redesign of wwPDB.org 
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2014: International Year of 
Crystallography 

66 

This calendar was distributed to 
classrooms and at scientific and 
educational meetings worldwide, 
including the IYCr Opening Ceremony 
 
The images are available, free for use, 
at wwpdb.org 



May 14: PDB Reaches 100,000+ Entries 
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Nikkei 
Newspaper 
1st July 2014	



Meetings 
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!  Asian Crystallographic 
Association (AsCA)  2013 
!  Dec 7-10, Hong Kong  
 

!  International Biocuration 
Conference 2014 
!  April 6-9, Toronto, Canada 

!  American Crystallographic 
Association 2014 
!  May 24-28, Albuquerque, NM 
!  D&A System Workshop 

!  IUCr 2014 
!  August 5-12, Montreal, Canada 
!  wwPDB Exhibit Stand 



IYCr Events 

69 Science Festivals 

Training 

Classroom Outreach 



PDBx/mmCIF Programmer Workshop 
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EMBL-EBI, Hinxton, 20-21 November, 2013 



Publications 
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Publications 
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