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Protein Structure Databank: PDB

PDB History

1960s: Protein crystallography started
[Myoglobin, Hemoglobin, o

Lysozyme, etc “é%ﬁo%i”ﬁfagvjuNobel
1970sPDB started with 7 data

Prize in Chemistry, 1962)[]

(October, 1971) at Brookhaven

Protein Doto Bunk

National Laboratory, USA e S
[ IPR-Osaka Univ. determined | T i . eponi

cytochrome c and deposited it to PDB | & s
[Magnetic tapes were distributed




1980s :Rapid data increase (IUCr recommendation
“Data deposition to PDB is mandatory for
paper submission to journals”)
1990s:RCSB-PDB started in USA
2000s :Foundation of wwPDB (worldwide PDB)
Further many data by structural genomics
2010s:New methodologies are applied
More than 100,000 data
Towards “Big Data”
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Protein Data Ba kJ PROTEIN DATA BANK

PDBj _

Protein Data Bank Japan

Protein Data Bank Japan
http://pdbj.org/

Since 2001, PDBj has been managed at
Institute for Protein Research, Osaka
University as a member of the wwPDB,
to curate and process the deposited
data for an open and smgle archive.

PDBj staffs (April 2015)

wwPDB.org

wwPDB members and their heads
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Protein Structure Databank: PDB

SPring-8

« X-ray Crystallography synchrotron]

Crystal [ [IX-ray diffraction &2[Hlectron density map &[Atomic model]

 Nuclear Magnetic Resonance (NMR)

950 MHz NMR
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conducting
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Activities/Services of each member
of the wwPDB

e “Data-In” activity, common in all the
wwPDB members with high quality
control. For that purpose, new format,
data deposition, and validation system
are developed

e “Data-out” services, common archive
as the ftp site and the characteristic
services by each wwPDB member



PDBj cPDE |
Data—in at PDB] and wwPDB

P

100000 - |
B Processed total at PDBj (24,924, 16 June 2015)
B All available PDB data (109,661, 17 June 2015)
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PDBj curates and processes about a Quarter of the
deposited data, mainly from Asian and Oceania regions

Processed Data number
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Activities/Services of each member
of the wwPDB

e “Data-out” services, common archive
as the ftp site and the characteristic
services by each wwPDB member
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Data viewer at PDB;| |

Graphic viewer: jV and
Molmil

http://pdbj.org/jVi/

Amino acid sequence (FASTA)

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

Kinjo et al. NAR 40, D453 (2012)
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EM Navi: EMDB browser
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Integration with EMDB: Search for similar SHAPE

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

b OmOkagem - Shape similarity search of mesromoleenles -

Il S ey

- Subject structure

Database: EMDB « ID: 2190
human RNA polymerase IT in complex with AluRA RNA

Q Quick, 9, Yorodumi, G EM Navigator

—d
-Sem'chresnlt

Showing | - 100 of 2000 structures found from all (195658 structures)

Pagess: 1 | 2 | 3 | 4 | 10 | 20 | Frevious | Next |

Display:  images only | as list |
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Molmil: Molecular Viewer based on WebGL

« Based on JavaScript/WebGL.

e Supports PDB, mmCIF, PDBML formats.

e Links to PDB, chem _comp (Compound), and ProMode
Elastic.

e Outputs screenshots.

 Available for iOS8 (iPAD, iPhone etc)



Molmil Viewer for eF-site

even for large structures (coming soon)

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



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

ask force of wwPDB at EBI

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)



The wwPDB Symposium:

Integrative Structural Biology with Hybrid Methods
Date and Time: 9:00 AM to 18:00 PM on 3 October (Saturday) 2015

Place: Osaka University Hall, Auditorium, Toyonaka, Osaka, Japan
Organizer: The wwPDB Foundation

9:00 Opening Remark Haruki Nakamura (PDBj, Osaka Univ)
9:10 Helen M. Berman (wwPDB, Rutgers Univ)

9:40 Andrej Sali (UCSF)

10:10 Wah Chiu (Baylor College of Medicine)

10:40 - 1100 Coffee Break

11:00  Takashi Fujii (Osaka Univ)

11:30 Helen Saibil (Birkbeck College)

12:00 Kenji lwasaki (Osaka Univ)

12:30 - 14:00 Lunch

14:.00 Angela Gronenborn (Univ Pittsburgh)

14:30 Florence Tama (RIKEN)

15:00 Takeshi Kawabata (Osaka Univ)

15:30 - 15:50 Coffee Break

15:50 Mitsunori Ikeguchi (Yokohama City Univ)

16:20 Paul Adams (Lawrence Berkeley Laboratory)

16:50 Gerard Kleywegt (PDBe, EBI)

17:20 R. Andrew Byrd (NCI at Frederick)

17:50 Closing Remark Stephen K Burley (RCSB-PDB, Rutgers Univ)
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Data Formats of PDB data

 PDB (conventional and flat)
 PDB Exchange (mmCIF)

— Mechanism for extension based on new demands
« PDBML

— Derived from mmCIF

— All entries converted to XML

— Automatic translation from mmCIF data files
and dictionaries

— 3-styles of translation released

(Westbrook, Ito, Nakamura, Henrick, Berman (2005)
Bioinformatics, 21, 988-992)
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New standard PDB format: PDBx/mmCIF

Current PDB format is almost 40 years old and does not
support today’s science.

PDB Record format limitations

— Max. 62 chains

— Max. 99,999 atoms

— No bond orders or chirality specified for ligands

— No support for NMR, EM, hybrid methods, ...
— Meta-data specification cumbersome and inflexible

4
Preserve backward compatibility where possible
PDBML (XML) and RDF format files are available.

Start in 2014 and the current PDB format will be phased
out In 2016.
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wwPDB Service site for a new format
http://mmcif.wwpdb.org/ or http://mmcif.pdbj.org/
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PDBx/mmCIF Software Support

 Phenix and Refmac — produce native PDBXx files for deposition

« MMDB - macromolecular object library in CCP4

e jotbx.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



wwPDB Service site for a new format

http://mmcif.pdbj.org/converter/index.php?l=en
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