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PDB before 1987 to a rapid exponential growth reaching the current
rate of about ten submissions per day (see Fig. 24.1.2.1).

In the same period, the proliferation and increasing power of
computers, the introduction of relatively inexpensive interactive
graphics, and the growth of computer networks greatly increased
the demand for access to PDB data in many diverse ways. The
requirements of molecular biologists, rational drug designers and
others in academia and industry are often fundamentally different
from those of the crystallographers and computational chemists
who have been the major PDB users since the 1970s. This presents a
challenge for the PDB and has been addressed in a number of ways
(see below).

24.1.3. The PDB in 1999

24.1.3.1. Contents and access to the PDB archives

The archives contain atomic coordinates, bibliographic citations,
primary­ and secondary­ structure information, crystallographic
structure factors, and NMR experimental data. Annotations in the
structure entries include amino­ acid or nucleotide sequences (with
notes of any con� icts between the structure in the PDB and
sequence databases), source organisms from which the biological
materials were derived, descriptions of the experiments, secondary
structures, complexes with small molecules included within the
structures, references to papers etc. Third­ party annotations include
images and movies of structures; pointers to specialized databases
(maintained by others), such as the Protein Kinase Resource (http://
www.sdsc.edu/Kinases/pk_home.html) and ESTHER (ESTerases
and !/" Hydrolase Enzymes and Relatives) (http://www.ensam.
inra.fr/cholinesterase/), and pointers to databases that provide
additional experimental information, such as the BioMagResBank
(BMRB) NMR structural database (http://www.bmrb.wisc.edu/).
Table 24.1.3.1 gives a summary of the contents of the PDB
archives.

PDB entries are available on CD­ ROM, which PC users can
search using the PDB­ SHELL browser included (Abola, 1994).
UNIX users can also search the CD­ ROM if they download a copy
of the browser software. The entries are also available over the
WWW from Brookhaven and 17 mirror sites worldwide (Table
24.1.3.2). They can be searched and retrieved via the PDBí s 3DB
Browser (Sussman, 1997), which is interfaced through web
browsers such as Netscape Communicator and Internet Explorer.
Probably the best way to get a feeling for 3DB Browser is just to try
it. A simple example of its use is illustrated in Fig. 24.1.3.1 in a

search for a structure related to recent papers in Nature (Kwong et
al., 1998) and Science (Rizzuto et al., 1998).

3DB Browser has a number of features that make it easy to
access information found in PDB entries. Users can search
according to any combination of � elds, such as compound name,
experiment title, authors (depositors), biological source, journal
references, date of deposition and nature of small molecules
(ligands and heterogens) complexed with the structure. Boolean
operators allow highly complex search strings. Entries selected can
be retrieved automatically, and the molecular structures can be
displayed using the public­ domain molecular viewer RasMol (Sayle
& Milner­ White, 1995), MDLí s Chemscape Chime plug­ in, or a
similar viewer. The entries also include HyperText links to the
SwissProt protein­ sequence database (Bairoch & Boeckmann,
1994), the BioMagResBank (BMRB) NMR structural database
(Seavey et al., 1991), the Enzyme Commission Database (Bairoch,
1994), PubMed access to the Medline database, and several other

Fig. 24.1.2.1. PDB coordinate entries available per year.

Table 24.1.3.1. PDB archive contents as of May 1999

9862 Atomic coordinate entries
2768 Structure­ factor files

560 NMR restraint files

Molecule type:
8754 Proteins, peptides and viruses

415 Protein/nucleic acid complexes
681 Nucleic acids
12 Carbohydrates

Experimental technique:
8103 Diffraction
1544 NMR

215 Theoretical modelling

Table 24.1.3.2. PDB mirror sites as of May 1999

Official PDB mirror sites

Argentina: University of San Luis
Australia: Australian National Genomic Information Service, Sydney;

The Walter and Eliza Hall Institute of Medical Research, Melbourne
Brazil: ICB­ UFMG, Inst. de Ciencias Biologicas, Univ. Federal de

Minas Gerais
China: Institute of Physical Chemistry, Peking University, Beijing
France: Institut de Ge¥ ne¥ tique Humaine, Montpellier
Germany: GMD, German National Research Center for Information

Technology, Sankt Augustin
India: Bioinformatics Centre, University of Pune
Israel: Weizmann Institute of Science, Rehovot
Japan: Institute of Protein Research, Osaka University
Poland: ICM ­ Interdisciplinary Centre for Modelling, Warsaw

University
Taiwan: National Tsing Hua University, HsinChu
United Kingdom: Cambridge Crystallographic Data Centre, Cambridge;

EMBL Outstation, EBI, Hinxton
United States: Bio Molecular Engineering Research Center, Boston

University; North Carolina Supercomputing Center, Research
Triangle Park; University of Georgia, Athens, Georgia; PDB at
Brookhaven National Laboratory
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Israel: Weizmann Institute of Science, RehovotIsrael: Weizmann Institute of Science, Rehovot

Poland: ICM ­ Interdisciplinary Centre for Modelling, WarsawPoland: ICM ­ Interdisciplinary Centre for Modelling, Warsaw

Israel: Weizmann Institute of Science, RehovotIsrael: Weizmann Institute of Science, Rehovot
Japan: Institute of Protein Research, Osaka UniversityJapan: Institute of Protein Research, Osaka University
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PDBj で最初に登録処理した構造は 1GC0
（メチオニンγリアーゼ）でした

PDBj で最初に登録処理したNMR構造は
1EJQ（シンデカン 4）
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The 1st MX structure processed by 
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Deliverables
Reproducibility of data sets is paramount. 

The team aim for a single point of contact for definitive molecular 
models, namely at the PDBj and its XRDa, the X-ray Diffraction Data Archive 
based at the Institute for Protein Research in Japan.

We aim to avoid dispersed multiple versions of a protein model 
derived from a single raw diffraction data set. Controlled versioning 
procedure of PDB entries should be tightly linked.

A critical deliverable is to realise metrics of ‘definitive reusability’ which 
would then be applicable to the individual diffraction data sets held in the 
XRDa. These metrics and the definitive diffraction data files are a bedrock 
of interoperability. 
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