
Databases for Protein Structure 

>1D66:A|PDBID|CHAIN|SEQUENCE
MKLLSSIEQACDICRLKKLKCSKEKPKCAKCLKN
NWECRYSPKTKRSPLTRAHLTEVESRLERLEF
>1D66:B|PDBID|CHAIN|SEQUENCE
MKLLSSIEQACDICRLKKLKCSKEKPKCAKCLKN
NWECRYSPKTKRSPLTRAHLTEVESRLERLEF
>1D66:D|PDBID|CHAIN|SEQUENCE
CCGGAGGACAGTCCTCCGG
>1D66:E|PDBID|CHAIN|SEQUENCE
CCGGAGGACTGTCCTCCGG

From Sequence to Structure



From sequence and structure to function

Science, 292 (5524): 2095-2097 
(2001)

Nucleotide Sequence Databases
RNA sequence databases
Protein sequence databases
Structure Databases

Small molecules
Carbohydrates
Nucleic acid structure
Protein structure

Genomics Databases (non-vertebrate)
Metabolic and Signaling Pathways
Human and other Vertebrate Genomes
Human Genes and Diseases
Microarray Data and other Gene Expression 
Databases
Proteomics Resources
Other Molecular Biology Databases
Organelle databases
Plant databases
Immunological databases
Cell biology

Molecular Biology Database Collection
~ 1380 databases

The 2012 Nucleic Acids Research Database Issue and the online Molecular Biology Database Collection
Nucleic Acids Research, 2012, Vol. 40, Database issue D1 D8

Structure
Databases



• Structure Databases
– Small molecules 

• AANT - Amino Acid - Nucleotide interaction 
database 

• ChEBI - Chemical Entities of Biological Interest 
• ChemBank
• ChemDB
• CSD - Cambridge Structural Database 
• DrugBank
• Het-PDB Navi
• HIC-Up 
• Klotho
• LIGAND 
• PDB-Ligand 
• PubChem
• R.E.DD.B. 
• SuperDrug
• SuperNatural

– Carbohydrates 
• BCSDB/Glycoscience
• CCSD - Complex Carbohydrate Structure 

Database (CarbBank) 
• CSS - Carbohydrate Structure Suite 
• Glycan 
• Glycoconjugate Data Bank 
• GlycoMapsDB
• GlycoSuiteDB
• Monosaccharide Browser 
• SWEET-DB 

• Structure Databases
– Nucleic acid structure 

• Greglist 
• GRSDB 
• ITS2 
• MeRNA 
• NCIR - Non-Canonical Interactions in RNA 
• NDB 
• NTDB 
• QuadBase 
• Rfam 
• RNA FRABASE 
• RNA SSTRAND 
• RNABase 
• RNAJunction 
• SARS-CoV RNA SSS 
• SCOR - Structural Classification Of RNA 
• Vir-Mir db

– Protein structure 
• 3D-Genomics 
• 3DID - 3D interacting domains 
• ArchDB 
• ASTRAL 
• AutoPSI 
• BANMOKI 
• BioMagResBank 
• CADB - Conformational Angles DataBase 

of Proteins 
• CATH 
• CE 
• CoC Central 
• ColiSNP 

• Structure Databases
– Protein structure 

• Columba
• CSA - Catalytic Site Atlas 
• Dali database 
• DBAli 
• Decoys-R-Us 
• DisProt - Database of Protein Disorder 
• DMAPS 
• Dockground 
• DomIns - Database of Domain Insertions 
• DSDBASE - Disulfide Database 
• DSMM - a Database of Simulated Molecular Motions 
• E-MSD - EBI-Macromolecular Structure Database 
• eF-site - Electrostatic surface of Functional site 
• EzCatDB 
• FireDB 
• FSN 
• Gene3D 
• Genomic Threading Database 
• GTOP - Genomes To Protein structures 
• HOMSTRAD - Homologous Structure Alignment Database 
• HotSprint 
• IMB Jena Image Library 
• IMGT/3Dstructure-DB 
• IMOTdb 
• MALISAM 
• LPFC 
• MegaMotifbase 
• MMDB 
• ModBase 
• MolMovDB - Database of Macromolecular Movements 
• PASS2 

• Structure Databases
– Protein structure 

• PDB 
• PDB-REPRDB 
• PDBselect 
• PDBsum 
• PDB_TM 
• PepConfDB 
• PFD - Protein Folding Database 
• Phospho3D 
• PIDD 
• PMDB - Protein Model Database 
• Structure Superposition Database 
• ProSAS 
• PROTCOM 
• PRTAD 
• RESID 
• S4: Structure-based Sequence Alignments of SCOP 

Superfamilies 
• SCOP - Structural Classification Of Proteins 
• SCOPPI 
• SitesBase 
• SNAPPI 
• SSToSS - Sequence-Structural Templates of Single-

member Superfamilies 
• STINGreport 
• SUPERFAMILY 
• SURFACE 
• SWISS-MODEL Repository 
• TargetDB 
• TMBETA-GENOME 
• TOPOFIT-DB 
• TOPS - Topology Of Protein Structures 



Protein Data Bank (PDB)

http://www.pdb.org/

Structure data determined by X-ray crystallography
and NMR

The data include the atom coordinate, reference, 
sequence, secondary structure, disulfide 
bond ……etc.

The number of protein structure and
the last update date

PDB Statistics
79697 Structures
Last Update: Feb 28, 2012

PDB Statistics
72550 Structures
Last Update: Apr 19, 2011

PDB Statistics
79851 Structures
Last Update: Mar 06, 2012

PDB Statistics
82347 Structures
Last Update: Jun 12, 2012



PDB Current Holdings Breakdown

61642 structures in the PDB have a structure factor file.
6764 structures in the PDB have an NMR restraint file.
526 structures in the PDB have a chemical shifts file.



PDB ID or keyword 
Author
Structural Genomics Center
Chemical Name
Chemical ID

PDB ID or keyword 
Author
Structural Genomics Center
Chemical Name
Chemical ID

Search

Advanced Search Interface 

1

2
Add Query
here !

3



1D661 2 Click

Search PDB ID: 1D66

Structure Summary : 1D66
PDB ID



View Structure : 1D66



Sequence / Structure Details 

Biology and Chemistry Report 



Geometry

Ramachandran Plot

Ramachandran plot

-strand:
-180 < < -60
180 > > 60 

-helix:
: ~ -60 

(phi, C –N bond) vs. (psi, C –C(O) bond)



"partial" double bond character

• Peptide bond N–C–O atoms and 
atoms attached to them lie all in the 
same plane

• Peptide bond is planar !

• Only 2 bonds can freely rotate

• C –N bond and C –C(O) bond

Limit amount of free rotations possible (high torsion 
barriers)

Specified by the torsion angles (phi, C –N bond) 
and (psi, C –C(O) bond)

Possible  and  values are constrained by the 
structure of adjacent amino acid residues

N-C phi( ) C -C’
psi( ) phi( ) & psi( )



Ramachandran plot

� �h��s allowed  and  angles
� White areas � sterically disallowed ���������i��s
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Geometry



Download/Display File 

*Use WordPad to view the text file

Download/Display File 

x   y  z



PDB File Title Section 
HEAD First line of the entry, contains PDB ID code, 

classification, and date of deposition. HELIX Identification of helical substructures. 

COMPND Description of macromolecular contents of 
the entry. CRYST1 Unit cell parameters, space group, and Z. 

SOURCE Biological source of macromolecules in the 
entry. ORIGXn

Transformation from orthogonal 
coordinates to the submitted coordinates (n 
= 1, 2, or 3). (orthogonal)
submitted

AUTHOR List of contributors. SCALEn
Transformation from orthogonal 
coordinates to fractional crystallographic 
coordinates (n = 1, 2, or 3).

(���s��������phi�)

REVDAT Revision date and related information. MTRIXn
Transformations expressing non-
crystallographic symmetry (n = 1, 2, or 3). 
There may be multiple sets of these records.

JRNL Literature citation that defines the 
coordinate set. ATOM Atomic coordinate records for standard 

groups. 

REMARK General remarks, some are structured and 
some are free form. HETATM Atomic coordinate records for heterogens. 

SEQRES Primary sequence of backbone residues. TER Chain terminator. 

FORMUL Chemical formula of non-standard groups. END Last record in the file. 

Links



Molecular Graphics

• MDL Chime
• RasMol
• PyMOL
• Cn3D
• Swiss PDB viewer
• MOLMOL
• MolScript
• Raster3D
• GRASP
• WebLabViewer

http://alpha.life.nthu.edu.tw/



Thanks for your attentions.


