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In 2013, three pioneers of computation-
al biophysics and structural biology, Mar-
tin Karplus, Arieh Warshel, and Michael
Levitt, were awarded the Nobel Prize in
Chemistry. Although the citation focused
on their innovative efforts on integrating
quantum mechanical and classical me-
chanical models to study reactive processes
in proteins, the award has also been seen
by many researchers in the biomolecular
simulation field as recognizing the tremen-
dous value of computations for the inves-
tigation of biomolecules in general. From
the days when proteins were modeled at
the picosecond timescale using a united
atom representation [1], or even as coarse-
grained beads [2], in vacuum, to modern
simulations that approach the millisecond
timescale for a fully solvated protein [3],
the biomolecular simulation field has,
indeed, come a long way. Much of the
progress has been due to the efforts of the
three laureates, their contemporaries, and
many others (e.g., their students) who were
mnspired by their dream of understanding
life by studying “the jiggling and wiggling
of atoms” [4]. One could only admire the
tremendous courage, Imagination, and
vision that drove these three scientists to
start pursuing their dream in an era when
theoretical and computational chemistry
largely focused on wunderstanding the
interactions and reactivity of small mole-
cules.

Just as the Nobel Prize in 1998 to John
Pople and Walter Kohn highlighted both
the impact and emerging challenges of
quantum chemistry, the 2013 Chemistry
Prize should also further inspire us to
ponder about the future of computational
biology. Clearly, developing methodolo-
gies that further enhance the quantitative
accuracy and/or complexity of computa-
tional models are important and being
actively pursued by many researchers. On
the quantitative aspect, several communi-
ty-wide blind tests on observables such as
solvation free energies, binding affinities,
and pK, values are being held. Provided
that the results are disseminated in a
constructive manner, these blind tests are

highly valuable for helping the community
converge towards the most robust and
efficient computational algorithms and
protocols. On the other hand, it is valuable
to bear in mind that in many (certainly not
necessarily all) investigations, quantitative
computations represent a means to vali-
date the model rather than the ultimate
goal, which ought to focus on revealing the
physical and chemical principles that
govern the biological problem at hand.
In other words, understanding qualitative
trends is equally important. Therefore,
building models with different levels of
complexity and identifying robust features
relevant to the biological problem remains
an important research strategy. After all,
in many mechanistic studies, whether at
the molecular or cellular scale, the ulti-
mate goal is to establish a conceptual
framework to guide the development of
novel mechanistic hypotheses and to
stimulate new experiments to evaluate
them.

Another important issue worth empha-
sizing in this “Post-Nobel Prize era”
concerns making high-quality biomolecu-
lar simulation protocols available to the
bioscience community, especially to young
researchers who have just entered the field
and perhaps even researchers who are
primarily experimentalists. Such efforts
will be essential to further enhancing the
mmpact of biomolecular simulations while
maintaining a high level of integrity in the
result. In this issue of PLOS Computation-
al Biology, Woodcock and coworkers have
made a major step in this direction by
describing a set of web-based tutorials and
tools for the simulation package Chemistry

at  HARvard Molecular Mechanics
(CHARMM) [5-7]; the tools are fittingly
and playfully referred to as “CHARM-
Ming.” The web-based tools make it
straightforward to set up complex biomo-
lecular simulations, including reduction
potential computation for proteins and
molecular dynamics simulations using a
coarse-grained model. For even an expert
in biomolecular simulation, it is often
cumbersome to set up a new simulation
that requires the generation of force field
parameters for cofactors; CHARMMing is
helpful in this context by providing an easy
access to several automated small mole-
cule force field generation services (e.g.,
the ParamChem web-server, the MATCH
toolkit).

Importantly, CHARMM ing goes be-
yond simply facilitating the set-up of
biomolecular simulations by including
carefully designed lessons on topics that
range from basic simulation tutorials to
advanced protocols such as quantum
mechanical (QM)/molecular mechanical
(MM) calculations and enhanced sampling
techniques. The graphic interface allows
the “students,” who take those lessons, to
understand and modify CHARMM input
scripts as well as visualize simulation
results. Therefore, CHARMMIing is valu-
able not only as a research tool, but also an
educational module that can easily be
incorporated into curriculum at both the
undergraduate and early graduate level.
As a result, CHARMMIing is complemen-
tary to another valuable web-based re-
search tool, CHARMM-GUI (8], which
features a number of sophisticated func-
tionalities, such as setting up membrane
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simulations [9] and absolute ligand bind-
ing affinity calculations [10]. We hope that
the set of CHARMMing papers will help
stimulate additional efforts in bringing
advanced simulations, good computational
practices, and thorough analysis of simu-

This Editorial was first published as a

blog post on PLOS Biologue on July
25, 2014.
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