
Using parameters which were refactored as a part of this work, simulations of a 
dye-decorated BMV capsid in NAMD have revealed dynamics consistent with coor-
dination between dye pairs across asymmetric units. 

For more information, scan to visit:
https://sites.udel.edu/jhadden/
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IntroductionIntroduction
The application of all-atom     
molecular dynamics (MD)     
simulations to study 
large-scale biomolecular sys-
tems containing millions of 
atoms can reveal incredible 
details about viral and cellular 
processes that are inaccessi-
ble to experimental methods. 
Classical MD simulations rely 
on “force fields” carefully 
parameterized for each class 
of biomolecule to accurately       
describe molecular motion. 
Yet, it is not currently possible 
to use AMBER family of force 
fields (AMBERff) for multimil-
lion-atom simulations such as 
the Brome Mosaic Virus (BMV) 
capsid. 

To address this, the authors take advantage of the direct cancellation 
between the potential energy functions to refactor several popular 
force fields within AMBERff into the CHARMM file format. These 
refactored files are compatible with the freely-available NAMD 
software, which supports MD simulations of biomolecular systems 
up to two billion atoms on leadership-class supercomputers. 
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Direct comparison of the single point energies for a comprehensive 
set of test systems show that this process preserves the integrity of 
the refactored force fields.

AMBERff is readily substituted for CHARMMff in 
NAMD2. The contributions of Urey-Bradley and    
harmonic impropers are eliminated, and CHARMMff 
equation reduces to the AMBERff equation. 

Case sensitivity and the use of symbols, spaces, 
and numbers are key aspects of AMBERff atom 
type conventions. We introduce an atom type 
prefix system that encodes the information lost 
when ignoring case and symbols, which also con-
veniently handles numbers. 

AMBERff EquationCHARMMff Equation

Structural properties of BPTI are preserved between MD 
engines.

The absolute difference between the means of 27 structural 
metrics for the Dickerson-Drew Dodecamer are smaller 
than the fluctuations in these metrics.

The deuterium order parameter for both aliphatic tails of POPC in a 100x100 Å       
bilayer are in good agreement for simulations performed in AMBER and NAMD. 
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