
Biomedical Technology Research Center for Macromolecular Modeling and Bioinformatics 

Beckman Institute, University of Illinois at Urbana-Champaign - www.ks.uiuc.edu 

Proteins and Mesoscale Data: 

Visualization of Molecular Dynamics 

John E. Stone 

Theoretical and Computational Biophysics Group 

Beckman Institute, University of Illinois at Urbana-Champaign 

http://www.ks.uiuc.edu/Research/vmd/ 

VIZBIô15, Broad Institute of MIT and Harvard, Cambridge, MA, Mar 26, 2015 



Biomedical Technology Research Center for Macromolecular Modeling and Bioinformatics 

Beckman Institute, University of Illinois at Urbana-Champaign - www.ks.uiuc.edu 

Electrons in 

Vibrating Buckyball 

Cellular Tomography     

Cryo-electron Microscopy 

Poliovirus 

Ribosome Sequences 

VMD ï ñVisual Molecular Dynamicsò 
ÅVisualization and analysis of: 

ï molecular dynamics simulations 

ï quantum chemistry calculations 

ï particle systems and whole cells 

ï sequence data 

ÅUser extensible w/ scripting and plugins 

Å http://www.ks.uiuc.edu/Research/vmd/ 

Whole Cell Simulations 
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Goal: A Computational Microscope 
Study the molecular machines in living cells 

Ribosome: target for antibiotics Poliovirus 
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Molecular Visualization Inputs 

ÅMolecular structure data 

ïAtomic coordinates, atom types, bonds, residues é 

ÅMolecular dynamics data 

ïAtom types and force field parameters, electric 
fields, restraints é 

ïTime-varying atomic coordinates 

ÅExperimental imaging data 

ÅSequence data 

ÅAdditional annotations, active sites, etc. 
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Structure Visualization 
Molecular representations provide different levels of 

abstraction, atomic detail vs. higher level organizational 

information 

ÅAtoms, VdW spheres, bonds, ball-stick, é 

ÅMolecular orbitals (quantum chemistry) 

ÅMolecular surfaces  

ÅCoarse-grained ñbeadsò 

ÅRibbons, secondary structure, ñcartoonò reps, RNA/DNA 
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