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Structure Databases

•NDB: Nucleic Acid Structure Database

•MSD:The Macromolecular Structure Database –

A relational database representation of clean Protein Data 

Bank (PDB)

•3DSeq: 3D sequence alignment server- Annotation of the 

alignments between sequence database and the PDB

•FSSP: Based on exhaustive all-against-all 3D structure 

comparison of protein structures currently in the 

Protein Data Bank (PDB)

•DALI: Fold Classification based on Structure-Structure 

Assignments

•3Dee: Database of protein domain definitions wherein 

the domains have been clustered on sequence and 

structural similarity



Nucleic Acid Database







Protein DataBank (PDB)

• Important in solving real problems in molecular 
biology

• Protein Databank
• PDB Established in 1972 at Brookhaven National 

Laboratory (BNL)

• Sole international repository of macromolecular 
structure data

• Moved to Research Collaboratory 

for Structural Bioinformatics

http://www.rcsb.org/



PDB

Repository of

• 3D structural data of protein/protein-NA complexes (atomic 
coordinated, chemical data

• Data from X ray crystallography, XRD, NMR, eM etc

• Submit Data: PDB AutoDep Input Tool

• Visualise

• Analyse











Effective use of PDB

• Queries are of three types
• PDBid - As quoted in paper

• Search Lite - one or more keywords

• Search Fields - A detailed query form

• Query results
• Structure Explorer - details of the structure

• Query Result Browser - for multiple structures

• PDB Viewer









Cn-3D- structure viewers





Rasmol/RasTop

RasMol is a molecular graphics 
program intended for the 
visualisation of proteins, nucleic 
acids and small molecules.

The program reads in a molecule 
coordinate file and interactively 
displays the molecule on the 
screen in a variety of colour 
schemes and molecule 
representations. 
Currently available 
representations include depth-
cued wireframes, 'Dreiding' 
sticks, spacefilling (CPK) spheres, 
ball and stick, solid and strand 
biomolecular ribbons, atom 
labels and dot surfaces.



Expert Protein Analysis System (Original): ExPASY-
integrated genomics, proteomics resource of SIB





htttp://www.rcsb.org/pdb/



SCOP-Structural Classification of Proteins



SCOP

• 1995 (yearly updated) Manual classification of protein structure 
domains

• Class- general structural architecture of protein ( sheet,  helix, 
membrane protein, coiled, peptide fragments, multidomain, non 
natural derived

• Fold- Similar arrangements of secondary structures

• Superfamily- structural and functional similarity

• Family- sequence similarity shared





https://scop.mrc-lmb.cam.ac.uk/term/8055374





CATH:
-University College of London - Evolutionary relationships of protein domains

-1990 established
-



CATH

• Hierarchical semi-automatic 

• Classes derived from secondary protein structure and packing (all alpha, 
all beta, a mixture of alpha and beta, or little secondary structure)

• Architecture: derived from secondary structure arrangement in three-
dimensional space

• Topology: information on how the secondary structure elements are 
connected and arranged is used

• Homology: assignments are made to the Homologous superfamily (H) level 
if there is good evidence that the domains are related by evolution

https://en.wikipedia.org/wiki/Alpha_helix
https://en.wikipedia.org/wiki/Beta_sheet
https://en.wikipedia.org/wiki/Protein_superfamily





