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MD Simulations 

VMD ï ñVisual Molecular Dynamicsò 

Whole Cell Simulation 

Å Visualization and analysis of: 

ï molecular dynamics simulations 

ï particle systems and whole cells 

ï cryoEM densities, volumetric data 

ï quantum chemistry calculations 

ï sequence information 

Å User extensible w/ scripting and plugins 

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

CryoEM, Cellular 
Tomography Quantum Chemistry Sequence Data 
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Goal: A Computational Microscope 
Study the molecular machines in living cells 

Ribosome: target for antibiotics Poliovirus 
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NAMD and VMD Use GPUs & Petascale Computing to Meet 

Computational Biologyôs Insatiable Demand for Processing Power 
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Molecular Dynamics Flexible Fitting (MDFF) 

X-ray crystallography  Electron microscopy  

APS at Argonne FEI microscope 

Flexible fitting of atomic structures into electron microscopy maps using molecular dynamics.  

L. Trabuco, E. Villa, K. Mitra, J. Frank, and K. Schulten.  Structure, 16:673-683, 2008. 

MDFF 

ORNL Titan 

Acetyl - CoA Synthase 



NIH BTRC for Macromolecular Modeling and Bioinformatics 

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

Beckman Institute, 
 U. Illinois at Urbana-Champaign 

An external potential derived from the 
EM map is defined on a grid as 

Two terms are added to the MD potential 

A mass-weighted force is then applied to each atom 

Molecular Dynamics Flexible Fitting - Theory 


