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Protein structure visualization and Validation Tools 
 

 

Molecular visualization is a key aspect of molecular modeling and data analysis. It 

provides an understanding about the implications of a molecule’s structure on certain 

interactions and biochemical reactions, while divulging mechanistic insight about a 

biochemical pathway 
 

Protein structure Visualization Databases and Tools 
 

The online/offline visualization tools are as follows: 

 

(1) 3-D - It is a structural and sequence alignment viewer for NCBI databases. It allows 

viewing of 3-D structure and sequence-structure or structure-structure alignments. Cn3D 

is a helper application for the web browser that allows viewing 3-dimensional structures 

from NCBI's Entrez retrieval service. The webserver is available at 

http://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3d.shtml 

 

 

 
 

(2) RasMol: It is one of the most popular tool for protein strucuture visualization. It reads 

molecular structure files from the Protein Data Bank (PDB) in .pdb extension. The 

webserver is available at http://www.openrasmol.org/ 
 
 

 
 

 

http://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3d.shtml
http://www.openrasmol.org/
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(3) SWISS-PDBViewer: Swiss-Pdb Viewer provides an interface to analyze several 

proteins at the same time. The proteins can be superimposed in order to deduce structural 

alignments and compare their active site ar any other relevant parts. Amino acid 

mutations, H-bonds, angles and distances between atoms are easy to contain with it. The 

webserver is available at http://www.expasy.ch/ 

 

 

 
 

(4) Discovery Studio Visualizer: There are many sophisticated visualization tools are 

available in the Discovery Studio® (DS) Visualizer, which is a Windows- and Linux-

based software solution for protein visualization, modeling, and analysis. 

The DS offers the following, all free of charge: 

• Advanced molecular visualization tools 

• Manual pharmacophore generation 

• Flexible display and graphical output 

• Ability to build, import, and analyze structures 

• Publication quality molecular images 

• Customizable interface 

• ActiveX control 
 

 
 

http://www.expasy.ch/
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Protein structure Validation Tools 
 

There are many tools available for protein structure validation. 

 

1. PROCHECK 

2. Rampage Server 

3. SFCHECK  
4. The NQ-Flipper page 
 

 

(1) PROCHECK: It checks the stereochemical quality of a protein structure, producing a 

number of PostScript plots analysing its overall and residue-by-residue geometry. It 

includes PROCHECK-NMR for checking the quality of structures solved by NMR. 

PROCHECK is free, which is available offline and online. For offline version, we can 

download it from the website: 

 http://www.ebi.ac.uk/thornton-srv/software/PROCHEC/download.html.  

 

 
 

There is a particular online software is available which can accessed from the website as 

http://www.jcsg.org/prod/scripts/validation/sv_final.cgi  

 

 
 

(2) Rampage Server: This server uses PROCHECK principle to validate a protein 

structure by using Ramachandran plot and separates plots for Glycine and Proline 

http://www.ebi.ac.uk/thornton-srv/software/PROCHEC/download.html
http://www.jcsg.org/prod/scripts/validation/sv_final.cgi
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residues. The online server can be accessible from http://mordred.bioc.cam.ac.uk 

/~rapper/rampage.php  

 

 
 

(3) SFCHECK: A program for assessing the agreement between the atomic model and X-

ray data or EM map. The program requires one or two input files, with the coordinates of 

the model (in PDB or CIF or BLANC format) and structure factors (in CIF or PDB or 

BLANC or MTZ format) or EM (ccp4 format), and runs completely automatically, gives 

information about R-factor, correlation, Luzzati plot, Wilson plot, Boverall, pseudo-

translation, twinning test, local error estimation by residues. It can compute omit phases 

and use these instead of phases of model. For output Sfcheck generates a PostScript file. 

Sfcheck can also create output CIF file with omit phases or with detwinned data. When 

input file is EM map program can create new mirror or/and scaled map. It is an open 

source and available offline and online. For offline version, it can be downloaded from 

the website http://www.ysbl.york.ac.uk/~alexei/sfcheck.html,and For offline version, it 

can be downloaded from the website http://www.jcsg.org/prod/scripts/ 

validation/sv_final.cgi 

 

 
 

(4) The NQ-Flipper page: NQ-Flipper recognizes unfavorable rotamers of Asn and Gln 

residues in protein structures. This service is applicable to structures obtained from X-ray 

crystallography, NMR or modeling studies. The method is based on knowledge-based 

http://www.ysbl.york.ac.uk/~alexei/sfcheck.html,and
http://www.jcsg.org/prod/scripts/%20validation/sv_final.cgi
http://www.jcsg.org/prod/scripts/%20validation/sv_final.cgi
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potentials of mean force compiled from a database of known protein structures 

determined by X-ray crystallography. Finally it displays interactions to crystal neighbors 

It is available at (https://flipper.services.came.sbg.ac.at/cgi-bin/flipper.php) 
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