Protein Data Bank Japan

Modifications to the Protein Data Bank:
A new PDB format, Data Deposition,
and Validation

Genji Kurisu
Institute for Protein Research

PDB;j

Protein Data Bank Japan

http://pdbj.org/
http://wwpdb.org/



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 PDB; staffs (April 2014)
data for an open and single archive.

wwPDB.org

wwPDB members and their heads 2
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A new director of the RCSB-PDB

(Helen M. Berman is going to be a chair of
the wwPDB)
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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
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Data—in at PDBj and wwPDB

M Processed total at PDBj (23,537, 17 Sept 2014)
B All available PDB data (103,354, 17 Sept 2014)
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PDBj curates and processes about a Quarter of the
deposited data, mainly from Asian and Oceania regions 6
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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



o Data—out from PDBj
http //pd bJ 0 rg/ Amino acid sequence (FASTA)

/

Data viewer at PDB]j

Molecular surface DB: eF-site
http://ef-site.hgc.jp/eF-site/
Graphic viewer: jV
http://pdbj.org/jV/ 8
Kinjo et al. NAR 40, D453 (2012)
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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

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

e Startin 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/
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wwPDB Service site for a new format
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

iotbx.cif/ucif - CCTBx C++/Python 10 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 10 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, jV, molmil

PDB actively working with community developers to
help fill in missing functionalities.
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Transitional Home for Large Structures

Large single entries are now stored
separately on the wwPDB ftp site,
and PDB internally produces
divided/split PDB format files.

ftp://ftp.wwpdb.org/pub/pdb/data/
large_structures/mmcCIF/
ftp://ftp.wwpdb.org/pub/pdb/data/
large_structures/XML/

HIV-1 Capsid 3J3Q
*1356 chains

>2M atoms

25 — PDB format entries
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New Annotation System

For data increase and high quality data management

Global PDB
system

for multiple
experimental
methods

« Enables workload balancing and increased productivity
o 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

o System will support all accepted experimental methods
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Validation Report

Version 1.0 in production use since
August 2013

— http://www.wwpdb.org/validation.htmi
— Fixing occasional bugs

— Collecting feedback to inform
possible changes

validation@mail.wwpdb.orq

January 2014 — validation data for
all X-ray structures will be made
publicly available through the
wwPDB ftp sites
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Validation Report

e 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
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Validation Report

 Residue quality
Red dots: poor
density (RSR-Z > 2,
as in EDS)

« Model/data fit ligands
etc.

— “LLDF” —Local
Ligand Density Fit
= Z-score of ligand

RSR relative to
nearby polymeric
residues
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PDB] members in 2014
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