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Outline  

• Development of the PDB 

• Worldwide PDB 

• Other PDBs 



Development of the PDB 



  Chemistry                  Biological structure 
 
 

Pauling and Corey (1951) 

Myoglobin (1958) 

Hemoglobin (1959) 



 
• Protein Data Bank was found at  
     Brookhaven National Laboratory with 
     only 7 structures 
 
•  Founding Director: Walter C. Hamilton 
 
•  Announced in Nature New Biology 
     with the following caveat: 
     “The success of the proposed system will  
     depend on the response of protein  
     crystallographers supplying data.” 

PDB is Born in 1971 



 10,000-Fold Growth in Four Decades 
•  7         81,957 entries 
• Electron Microscopy is beginning to hit its stride 

 

Growth of the PDB 



Globalization of the PDB  



Membership 

•                            (Research Collaboratory for Structural 

Bioinformatics - Rutgers University/UC San Diego) 

•                                (Osaka University) 

•                                        (EMBL EBI) 

•                                        (University of Wisconsin)* 

wwPDB Established in 2003 



Features      
 
 

• The single worldwide repository for macromolecular 
structures;  

• A controllable and user-friendly interface; 

• Multiple structural information and related cross links ; 

• Diverse software for online structural analysis; 

• PDB-101: an educational resource ; 

RCSB PDB 



 



Feature 1: controllable and user-friendly 
                    interface 



Auto-guided search interface 



Convenient query refinement 



My PDB 
Located on the top left panel of Home page 
• Query Results and Query History  are 

synchronized updated when searching the 
target  

• History and Results can be saved , refined 
and removed 
 
 
 
 

• Personal Annotation adds structure a 
personal description  
 
 



Feature 2: Multiple structural information 
                    and related cross links  



Information categories  

Summary:                                        Literature:       

Sequence:                                       Biol. & Chem. : 

Annotations:                                   Methods: 

Seq. Similarity:                                Geometry:  

3D similarity:                                    Links:  

 



Information categories —— Summary  
It contains molecular description; primary citation;  source; ligand 
chemical component; external domain annotations and structural 
biology knowledgebase Data 
 



Information categories —— Summary  

Literature  

Sequence  

Annotation  

Biol. & chem. 
Methods 



Information categories —— Sequence  



Information categories —— Methods  

X-ray diffraction: 
Crystal experiments: methods, pH, temperature,  buffer condition; 

Crystal Data:  unit cell, space group 

Diffraction:  diffraction experiments and equipment 

Refinement 

Software and computing 

Methods offers details of the structural calculation and 
is the standard of the quality of the structure. 



Information categories —— Links  

 
 



Feature 3: Diverse software for online 
                    structural analysis 

• For structure display 
      Jmol 
       Simple Viewer 
       Kiosk 
       Protein Workshop 
       RCSB PDB ligand explorer 3.9 
 
• For structure comparison 
      RCSB PDB Protein Comparison Tool 
  



Software for structure display  



Software for ligand interaction 

RCSB PDB Ligand explorer 3.9 
 



Software for structure comparison 

        In the 3D similarity  category, picking the structure based on 40% 
sequence identity clustering and selecting the comparison method. 



Feature 4: PDB-101 

 Structural View of Biology： starts with 

key topic categories and subcategories that will 

drill down to individual molecules. It is built 

around the Molecule of the Month series. 



Educational Resources: 
help researchers and educators 

interested in how to understand 

PDB data, visualize structures, 

read coordinate files, and 

interpret potential challenges.  



Understanding PDB Data: Looking at Structures 

Designed for  
• Find the information 

from PDB Data 
• Transform PDB files to 

visible structures 
• Make good use of the 

coordinate files 
• Establish a good 

connection between 
the structure and 
biological function 



Other Protein Data Bank  



Summary  

Name  Website  Content  Usage  

PDBSum http://www.ebi.ac.uk/pdbsum/ PDB 
information 
assembly 

Provides an at-a-
glance overview of 
the contents of each 
3D structure in PDB 

SCOP http://scop.mrc-
lmb.cam.ac.uk/scop/ 

Protein 
structure 
classification 

Establishes the 
relationship of  
structural and 
evolutionary based 
on known protein 
structure 

CATH http://www.biochem.ucl.ac.uk/bsm/
cath/ 

Protein 
structure 
classification 

Protein domain 
structure 
classification 



PDBsum 
The PDBsum is a pictorial database that provides an at-a-glance 
overview of the contents of each 3D structure deposited in the Protein 
Data Bank  





• University College London. 

• A manually curated classification of protein domain 

structures. 

• 4 levels: Class, Architecture, Topology (fold family) and 
Homologous superfamily. 

• 4 classes: mainly-alpha, mainly-beta and alpha-beta, low 
secondary structure content (Base on protein domain).  





• Medical Research Council Laboratory of Molecular 
Biology and Centre for Protein Engineering. 
 

• Aim to provide a detailed and comprehensive 
description of the structural and evolutionary 
relationships between all proteins whose structure is 
known, including all entries in the PDB. 

Structural Classification Of Proteins 





Thanks  
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