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Continuum modeling of
biomolecular systems (I, II, III)
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III. Fully continuum modeling of
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processes in realistic biomolecular
systems
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Abstract:

The continuum model is being used by a

growing number of researchers to simulate
multiscale processes within biological systems.
The Poisson—Nernst—Planck equation is used to
model fully—continuum diffusion—reaction
processes, and appears to be a framework to
study even more general molecular solvation
effects. We'll discuss our recent developments in
PNP methodologies, including the finite element
solution, mesh generation, regularization of the
nonlinear Poisson—Boltzmann equation, and
PNP model extensions. Some math issues are
raised as well. The work is applied to both
simple model systems and the neurotransmitter
consumption by an enzyme in the synapse. The
intricate interplay of electrostatics, diffusion,
ionic/molecular sizes and other properties is
shown in observations of the calculated reaction

rate coefficients and ionic density profiles.
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