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VMDi AVi sual Mol ec L e

A Visualization and analysis of:
I molecular dynamics simulations
I particle systems and whole cells
I cryoEM densities, volumetric data
I quantum chemistry calculations
I sequence information

A User extensible w/ scripting and

plugins Whole Cell Simulation
A http://www.ks.uiuc.edu/Research/vmd/
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Goal: A Computational Microscope

Study the molecular machines in living cells

Ribosome: target for antibiotics Poliovirus




VMD Interoperability Serves Many Communities

VMD 1.9.1 user statistics:
I 74,933 unique registered users from all over the world

Uniquely interoperable with a broad range of tools: AMBER, CHARMM, CPMD,
bL POLY, GAMESS, GROMACS, HOOMD, LAMMP

Supports key data types, file formats, and databases, e.g. electron microscopy,
guantum chemistry, MD trajectories, sequence alignments, super resolution light
microscopy
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NAMD and VMD Use GPUs and Petascale Computing to Meet
Computational Bi ol ogyods I nsat.
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Large-Size and Long-Timescale MD
Simulations Drive VMD Development
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Extend VMD to enable large state-of-the-art s

simul ati ons to be perf o e

A Improve display fidelity and performance i

A Improve model building tools

A Enable flexible and rapid analysis of multi-
terabyte simulation trajectories

A Enable development of force field
parameters for drug compounds

A Adapt VMD file formats and internal data
structures for new simulation types
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First Simulation of a Virus Capsid (2006)

Satellite Tobacco Mosaic Virus (STMV)

1 million atoms
A huge system for 2006

First MD simulation of a complete virus capsid
STMYV smallest available capsid structure

STMV simulation, visualization, and analysis
pushed us toward GPU computing!

MD showed that STMV capsid collapses
without its RNA core

Freddolino et al., Structure , 14:437 (2006)



