0OooO0OoO00ooon
THEEEEARSE
wEN: B3 BIFTRR

(F Rt 5T )

REHH -

Multi-resolution model for biomolecular
simulation
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Atomistic simulation has become an




Important tool for studying the
structures, dynamics, and functions of
biomolecular systems. Nevertheless
efficient atomistic simulation of large
and complex biomolecular systems is
still one of the remaining challenges In
computational molecular biology. The
computational challenges In atomistic
simulation of biomolecular systems are
direct consequences of their high
dimensionalities. Indeed biomolecules
are highly complex molecular machines
with thousands to millions of atoms.
What further complicates the picture is
the need to realistically treat the
Interactions between biomolecules and
their surrounding water molecules that
are  ubiquitous and  paramount
Important for their structures, dynamics,
and functions.

Since most particles in biomolecular
simulations are to represent water



molecules  solvating  the  target
biomolecules, an implicit treatment of
water molecules allows greatly increased
simulation efficiency. Indeed, implicit
solvation offers a unigue opportunity
for more efficient simulations without
the loss of atomic-level resolution for
biomolecules. Advance iIn implicit
solvation, coupled with developments in
sampling algorithms, classical force
fields, and quantum approximations,
will  prove useful to the Ilarger
biomedical community in a broad range
of studies of biomolecular structures,
dynamics and functions.

This talk reports the authors’ work on
developing multi-scale models for
biomolecule simulation with implicit
treatment of water. Specifically:

1) a math framework to compute
electrostatic forces in implicit solvent
model is derived;



2) a charge central interpolation method
IS implemented to efficiently compute
electrostatic forces with high accuracy;
3) a multi-scale model with automatic
pore regions detection is applied on
membrane system to compute solvation
energy;

4) a physical model of multi-scale model
IS proposed and a fluid dynamics
algorithm solver is developed; and

5) the fluid dynamics algorithm is
Incorporated with the Amber molecular
mechanics simulation engine to conduct
atomistic simulations of biomolecules In
the continuum solvent models.




