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PDB Depositions 
•  As of 2015 region-based 

processing of D&A-
deposited entries: 
–  RCSB PDB: Americas 

& Oceania 
–  PDBe: Europe & Africa 
–  PDBj: Asia 

Last Updated: 15 September 2015 

PDB Depositions PDB Depositions PDB Depositions 

114K   69K  25K  20K



RCSB PDB 
2014: 347 million 
2013: 312 million 
2012: 298 million 
2011: 282 million  
2010: 159 million 

PDBe 
2014: 100 million 
2013:   81 million 
2012:   46 million 
2011:   59 million  
2010:   34 million 

PDBj 
2014: 57 million 
2013: 40 million 
2012: 21 million 
2011: 38 million  
2010: 16 million 

FTP + Rsync Entry 
Downloads 
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wwPDB Task Forces 

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

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), 
2015 

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 

(2015) Structure 
23: 1156-1167 

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.  



wwPDB/CCDC/D3R Ligand Validation Workshop 

Meeting Objectives: To bring together co-crystal structure 
determination experts from Academe and Industry with X-
ray Crystallography and Computational Chemistry Software 
Developers to discuss, develop, and recommend: 

§  Best practices for PDB archive deposition/validation of co-crystal 
structures 

§  Editorial/Refereeing/Publication standards for co-crystal structures 
§  Improvements in ligand representation across the PDB Archive 

Rutgers July 30-31, 2015 



wwPDB 
Advisory 
Committee 
2015  
 
on Oct 2, 2015  
at IPR, Osaka Univ.	



•  Enables workload balancing and increased productivity 
•  Better quality assurance of ligand chemistry and polymer sequences 
•  PDBx/mmCIF is the master file format 
•  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 

 
 



X-ray D&A Milestones 

•  January 2014: X-ray production release (V1.0) 
•  Fall 2014: X-ray improvement release (V1.5) 
•  January 2015: RCSB PDB and PDBj ADIT systems phase 

out began 
•  April 2015: System deployments at UCSD and PDBj 
•  July 2015: RCSB PDB and PDBj ADIT systems phase out 

concluded 
•  2015: Annotation pipeline improvement throughout year 
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Release of sequence and bound ligand 
information prior to release of structure 	
•  Phase I: Every Saturday by 3:00 UTC, for every new 

entry, the wwPDB website provides: sequence(s) 
(amino acid or nucleotide) for each distinct polymer 
and, where appropriate, the InChI string(s) for each 
distinct ligand and the crystallization pH value(s)  

 

•  Phase II: Every Wednesday by 00:00 UTC, all new and 
modified data entries will be updated at each of the 
wwPDB FTP sites. 

 
(Started in April 2015. Crystallization pH information was 
added in August 2015) 
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Data correspondences  
between the PDB and CSD archives	

•  A new data resource is available containing 
correspondences between the biopolymer components 
and ligand molecules found in the PDB Chemical 
Component Dictionary (CCD) that exactly match small-
molecule X-ray structures in the Cambridge Structural 
Database (CSD) archive 

 

•  The new PDB Chemical Component Model data file 
complements information in the PDB by providing the CSD 
information for matching molecular entries: accession 
code correspondences, Cartesian coordinates and R-value, 
data-collection temperature and a disorder flag, SMILES 
and InChI descriptors, and a Digital Object Identifier (DOI) 
for the citation associated with the CSD entry. 
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New Proposals	

1.   Introduction of ORCID 
  
The Open Researcher and Contributor ID (ORCID; orcid.org) will be 
used to uniquely identify researchers and link them to their 
research work product. With definitive deployment of D&A V2.1, the 
wwPDB proposes to capture an ORCID identifier for each contact 
author at the time of deposition 
A placeholder definition for the ORCID is already available in the 
PDBx/mmCIF V5 dictionary, 
_pdbx_contact_author.identifier_ORCID
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2. Federation of Data Resources for 
integrative/hybrid  3D structural models	

•  Following-up on the Outcome of the Hybrid/
Integrative Methods Task Force Workshop 
The wwPDB aims to provide a Deposition and Annotation System for collecting 3D 
structure model coordinates plus primary data and associated metadata (sufficient 
to validate the 3D structural model) from the current methods (X-ray, Neutron, NMR, 
and EM) plus additional methods specific to Federated Data Resources 

•  Data Storage Formatting 
PDBx/mmCIF is the principal archival format for storage of 3D structure model 
coordinates, associated metadata, and selected primary data supporting model 
validation in the PDB Archive. 
Federated Data Resources are free to store their method specific primary data and 
associated metadata in whatever way they choose to do so. 
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3. Versioning of PDB entries	
Policy Proposal 
   • Every accession code includes the version number after the PDB code 
   • The version number is updated, only when the group of the original 
author(s) with the same PI revises the atomic coordinates, in addition to 
change ligand codes or any other metadata 
   • When new experimental data are used to change the atomic coordinates, a 
new PDB code is adopted instead of updating the version number  
   • When another group contributes an extension or reinterpretation without 
any additional experimental data, such a structure can be deposited with a 
new PDB code, only after publication from a peer-reviewed journal  
   • Incorporates the archive name (PDB) explicitly within the accession code 
to simplify recognition in scientific literature 

[Examples of proposed versioning] 
Template: PDB-<pdb_code>-<version_number> 
Example:  PDB-1ABC-1 (original structure) 
          PDB-1ABC-2 (updated structure) 
Regex:    PDB-[0-9][A-Z0-9]{3}-[0-9]{1,n}  (n~3)
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PDBj @ 大阪大学蛋白質研究所�
Protein Data Bank 

Japan 
日本蛋白質構造データバンク	

http://pdbj.org/ 

PDBj スタッフ
(2015年4月)	

PDBj トップページ（日英中韓）	

2001年度から、（独）科学技術
振興機構（JST-NBDC：ﾊﾞｲｵ　　
ｻｲｴﾝｽﾃﾞｰﾀﾍﾞｰｽｾﾝﾀｰ）の支援
を受けて活動中	

PDBj-BMRBスタッフ	



PDBjの活動 
１）“Data-in” の活動：wwPDBの一員として	
・品質管理がなされた登録作業の実施	
・新たな統一的登録システムの開発	
・新たな共通フォーマットの開発(XML, RDF) 
 

２）“Data-out” の活動：共通データの	
・ダウンロードサイト（毎週アプデート）の運営	
・種々のサービスや二次データベースの提供	
・データベース統合化環境の開発・提供	
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世界中で決定された構造の約１／４の登録処理をPDBjで実施	

PDBj で処理された件数 (25,647件, 2015年10月13日)	
PDB の総データ数  (112,968件, 2015年10月14日 ) 	

年 

PDBj と wwPDB の Data–in 活動	
PD

B
 登

録
デ

ー
タ

件
数

 

(* on 14 Oct 2015)	
*	



PDBjのData-out活動 
http://pdbj.org/ 

Graphic viewer: jV 
http://pdbj.org/jV/ 

Molecular surface DB: eF-site 
http://ef-site.hgc.jp/eF-site/ 

Amino acid sequence (FASTA) 

Data viewer at PDBj 





EM Navi: 電子顕微鏡画像EMDB	 Yorodumi: PDBとEMDBの統合化 

PDBjのサービス・ツール 

GIRAF:類似リガンド結合部位	

ProMode:基準振動解析 eF-site：分子表面DB	 eF-seek：類似分子表面検索	



Query: human RNA polymerase II with RNA (EMDB: 2190) 
Similar shapes from 195,658 images	

Integration with EMDB: Search for similar SHAPE	



Molmil: Molecular Viewer based on WebGL	

•  Based on JavaScript/WebGL.	
•  Supports PDB, mmCIF, PDBML formats.	
•  Links to PDB, chem_comp （Compound）, and ProMode 

Elastic.	
•  Outputs screenshots. 
•  Available for iOS8 (iPAD, iPhone etc)	



Molmil Viewer for eF-site 
even for large structures  

HIV-1 Capsid 3J3Q, 1356 chains, >2M atoms 



25 25 



27 27 



ED map (電子密度マップ)	



PDBの新たなフォーマット: PDBx/mmCIF  
•  問題点: PDBフォーマットは 40 年前に開発されたもの

であり、現代科学の要求には適合できなくなっている 
•  記述における現実的な限界  

–  最大 62 の高分子鎖 

–  最大 99,999 の原子数 
–  低分子リガンドにおける結合次数や光学活性を特定できない 
–  NMR, EM（電子顕微鏡）, それらの融合法の記載が困難 
–  メタデータの記載が厄介で柔軟性がない 
 

•  backward compatibility をできるだけ保持 
•  これまでの PDB フォーマット dataを作れるWeb site 
•  2013年中にスタートし、2016年から徐々にfade-out  
 



Large Structures in PDB
•  As of December 2014, large structures are no longer split into multiple 

PDB entries but are released as single PDBx and PDBML files 
–  Existing split entries were consolidated into single entries 
–  A bundle of best-effort PDB files (PDB bundle) is available for 

every large structure through the wwPDB FTP sites 
•  Each wwPDB member provides tools to view large structures 

PDBe

RCSB-PDB

PDBj

4v6x: structure of 
human 80S ribosome, 
89 chains, 4 MDa



 
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   
ATOM      9  O   VAL A  40      23.992 -20.920  24.692  1.00 55.53           O   
ATOM     10  CB  VAL A  40      22.015 -22.337  23.275  1.00 57.32           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  1.000  .  60.760 
ATOM       2  CA   C  GLN  A   39   23.581  -26.768   24.416  1  1.000  .  60.980 
ATOM       3  C    C  GLN  A   39   23.990  -25.379   23.905  1  1.000  .  59.980 
ATOM       4  O    O  GLN  A   39   25.070  -25.209   23.330  1  1.000  .  60.250 
ATOM       5  CB   C  GLN  A   39   23.136  -26.685   25.878  1  1.000  .  60.690 
ATOM       6  N    N  VAL  A   40   23.115  -24.395   24.122  1  1.000  .  59.580 
ATOM       7  CA   C  VAL  A   40   23.342  -23.010   23.690  1  1.000  .  57.260 
ATOM       8  C    C  VAL  A   40   24.000  -22.152   24.778  1  1.000  .  56.000 
ATOM       9  O    O  VAL  A   40   23.992  -20.920   24.692  1  1.000  .  55.530 
ATOM      10  CB   C  VAL  A   40   22.015  -22.337   23.275  1  1.000  .  57.320 
ATOM      11  N    N  ALA  A   41   24.560  -22.804   25.797  1  1.000  .  54.570 

PDB 

PDBx/mmCIF 



wwPDB Service site for a new format	
http://mmcif.wwpdb.org/  or  http://mmcif.pdbj.org/	



•  Phenix and Refmac – produce native PDBx files for deposition  
•  MMDB  - macromolecular object library in CCP4 
•  iotbx.cif/ucif  - CCTBx C++/Python IO library with dictionary validation 
•  CCIF – CCP4 C++ library with FORTRAN support and dictionary validation 
•  CBFLib - ANSI-C library for CIF &  imgCIF files 
•  mmLIB - Python toolkit supporting CIF & mmCIF 
•  BioPython - Python toolkit for computational biology 
•  PyCifRW  - Python CIF/mmCIF parsing tools 
•  BioJava  -  Java mmCIF IO package  
•  STAR::Parser – Perl mmCIF parser and molecular object library 
•  RCSBTools  - C++/Python parsing and dictionary validation tools plus 

many other supporting format conversion and data management 
applications  

•  Visualization -  UCSF Chimera, Jmol, OpenRasMol, Coot, CCP4mg,  
                                jV, Molmil  

PDBx/mmCIF Software Support 



wwPDB Service site for a new format	
http://mmcif.pdbj.org/converter/index.php?l=en	



Towards Structural Life Science	

A new trend to reveal structures and functions  
of cellular machineries by the hybrid approach 

Zeev-Ben-Mordehai et al. (2014)  
Current Opinion in Virology, 5, 42-49	



Towards Structural Life Science
A new trend to reveal structures and functions  
of cellular machineries by the hybrid approach 

Dai et al. (2013) Nature 502, 707- 710 Greber et al. (2014) Nature 
515, 283-286

by high-resolution cryoET by hybrid approach

600A



Nishikawa et al. (2014) J. Mol. Biol. 426, 3232-3245	

Swing Motion of the Stalk of Dynein by X-ray Crystallography & MD  	

Dynamics of the machinery 	
“Walking” motion of Myosin V head along  Actin by high-speed AFM	

Endo T (2014) Curr. Opin Str Biol 28, 63-68	



Task force of wwPDB for the hybrid approach 
was held in EBI on 6-7 October, where Iwasaki 
and Nakamura attended.  

Nature (2014) 514, pp.416	

“Ultimately, we want to have the molecular structure of an entire cell. 
That’s still science fiction at the moment – but it’s some-where we can 
get to in 10, 20 years” (by Jan Ellenberg, EMBL)	

Task force of wwPDB at EBI 
on 6-7 October 2014	



THE MACHINERY OF LIFE 
(Second Edition, 2009) 
by David S. Goodsell 	

Protein Synthesis in the Bacterial Cell                               Nucleus	

RNA 
polymerase	

Ribosome	



Greber et al. (2014) Nature 
515, 283-286

 high-resolution cryoET hybrid approach

Large 
structures

PDB                              EMDB                         PMP                      SASBDB
                                                           (protein model portal)

Large 
Structures

Databases and Portals
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Dai et al. (2013) Nature 502, 707- 710 



•  Various methods and Integrations 
•  Modeling and Fitting 
•  Dynamics and Structural Changes 
•  Applications 
•  Data Validation 
•  Archives and Databases 

Themes in Integrative Structural 
Biology with Hybrid Methods	



構造生命科学： 
生体高分子の構造を基に進める生命科学	

（共立出版2009年8月初版）	 （シナジー2015年2月初版）	（化学同人2014年4月初版）	

神谷・肥後・福西・中村 著　　　　　　 　中村 編　　　　　　   　工藤・西川・中村 訳	
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