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Protein Data Bank 
Japan

日本蛋白質構造データバンク

http://pdbj.org/
Since 2001, PDBj has been managed 
at Institute for Protein Research, 
Osaka University as a member of the 
wwPDB, to curate, edit and process 
the deposited data for an open, 
public, and single archive of the 
wwPDB.

PDBj / PDBj-BMRB staffs (April 2012)
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wwPDB and wwPDBAC members 
at IPR, Osaka U, on Oct. 12 2012

Kleywegt, G    Berman, HM     

Markley, JL Nakamura, H
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PDB new format in the near future:
PDBx

• Problem: PDB format is almost 40 years old and 
does not support today’s science
– Let alone tomorrow’s science…

• Some of the limitations 
– Max 62 chains

• and that’s stretching it

– Max 99,999 atoms
• 5 ribosomes in ASU=10 PDB entries!

– Very short chain, residue and atom names
• 1, 3, 4 characters, respectively

– No bond orders or chirality specified for ligands
– No support for NMR, EM, hybrid methods, …
– Meta-data specification cumbersome and inflexible



• Preserve backward compatibility where possible
• Changes that do not fit the 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)

• Web service to create current PDB format data files
• Delivery target early 2013 

PDB new format in the near future:
PDBx



Validation of PDBx and PDBML description
The program package will be distributed to each user



Activities/Services of each member 
of the wwPDB

• “Data-in” activity, common in all 
the wwPDB members with high 
quality control.

• “Data-out” services, characteristic 
at each wwPDB member site 
except common ftp-site data. 
Concerted but sometimes 
competing.   
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PDBj curates and processes about a Quarter of the 
deposited data, mainly from Asian and Oceania regions. 

Data–in at PDBj and wwPDB
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Processed total at PDBj (19,589, Oct 2012)
All available PDB data (85,435, Oct 2012) 



RCSB PDB
2011: 282 million 
2010: 159 million

PDBe
2011: 59 million 
2010: 34 million

PDBj
2011: 38 million 
2010: 16 million

Data-out: 2011 FTP & Rsync
Entry Downloads
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Data–out from PDBj Top Page



Get Entry Data from our browser
Access to http://pdbj.org/

日本語のキーワード
を入力

検索結果ページ



Get Entry Data from our browser
Access to http://pdbj.org/

PDBID (e.g. 12as) is input 
in a box and GO

Summary for each PDBID 
is displayed. 



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

Summary for each PDBID



Protein Molecular Surface DB Search for Similar Surface

Annotation of Protein Function from Molecular 
Surface Similarity: eF-site / eF-seek

Characteristic Data-out at PDBj



Protein Globe: Protein Folds 
Browser 

ProMode: Protein Dynamics 
Database by NMA

Viewing Folds and Dynamics @ PDBj



Viewing both EM Image and Atomic Structure 

EM Navigator: Viewer of 
Images of EM-DB

Yorodumi: Viewer of both 
Image and Atomic Structure



Development  of other Databases and Services

Encyclopedia of Protein 
Structures, eProtS
(Kinjyo, Kudo, & Ito）

Molecule of the Month, MoM
(Goodsell & Kudo）Alignment of Sequence and

Structures. MAFFTash
(Kato. Toh & Standley）

Homolog protein search,
Sequence Navigator
(Standley）

Homology modeling,
Spanner
(Lis, Standley & Nakamura）

Function Annotation from 
Folds and Sequences, 
SeSAW (Standley）





Experiment, Theory

Third Paradigm:
Computational Science

Fourth Paradigm：
Data-intensive Science

Sir Isaac Newton
(1642-1727)

Paradigm in Science

10 PF (京）

16 → 20 PF
（Sequoia）

DIKW pyramid
(J. Rowley: The wisdom hierarchy,

2007)

Wisdom
Knowledge
Information

Data



PDB/RDF format for Semantic Web 
Service from wwPDB by Akira R. Kinjo (PDBj) & Tom Oldfield (PDBe)

http://rdf.wwpdb.org/

Kinjo et al. (2012) Nucl. Acids Res. 
40, D453-D460.



Kinjo et al. (2012) Nucl. Acids Res. 40, D453-D460.

PDB/RDF example
By accessing http://rdf.wwpdb.org
/pdb/1GOF,  a list of category 
holders for the PDB entry 1GOF can 
be retrieved in the RDF/XML format. 
Then, a list of category elements 
can be retrieved (again in the 
RDF/XML format). 
Finally, a particular category 
element, the list of properties of 
that element is retrieved. 



A subgraph of the left network
augmented with literal objects

The network of RDF resources for
the PDB entry 1GOF.

Example of an RDF graph 



PDB

Linked Data – Connect Distributed Data across the Web
http://linkeddata.org

“Semantic Web” for 
constructing DIKW pyramid.



Integration of DBs for Data-intensive Science
NBDC（バイオサイエンスデータベースセンター）

http://biosciencedbc.jp/



http://biosciencedbc.jp/



Organization of National Bioscience 
Database Center (NBDC) 

CSTP in Cabinet Office of Japanese Government

Life Science Project 
Team in CSTP 

Headquarter of NBDC 
in CSTP 

Advisory 
Committee 

Director of National Bioscience Database Center 
JST

National Bioscience Database Center

DB DB DB DBDBDBPDBj

DBs



PDBj: Protein Data Bank Japan   (2012)


