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3) Development of improved MD integration

In this fiscal year, we developed an improved MD integrator
based on (1) accurate temperature and pressure evaluations,
(2) efficient multiple time step (MTS) integration and (3) a
new hydrogen mass repartitioning scheme. Based on this,
we tested structural, dynamic and free energy outputs. It is
revealed that the new hydrogen mass repartitioning
improves the stability even extending the time step up to 5
fs and conserves dynamics better. In addition, the new
integration also shows reliable structural properties and

free energy.
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3) Development of improved MD integration

From tests carried on RIKEN Hokusai, the new hydrogen
mass repartitioning reproduces stable local structures
(Figure 3). By comparing the structures of DPPC lipid
molecules using 2 fs and 5 fs (or 3.5 fs with MTS), we found
no difference. MD simulations of soluble proteins and
membranes show that our new hydrogen mass repartitioning
scheme does not change translational and rotational
diffusion coefficients. By comparing the free energy of
chignolin protein, large time step with our integration keeps

the free energy values, too (Figure 3, right).
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Figure 3. The bond length in a Tryptophan side chain using
existing (HMR) and our new scheme (left) and free energy

profile using 2fs and 5 fs time steps.
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3) Development of improved MD integration

We developed new scheme of HMR with increased
numerical stability and found that the new scheme can
increase the time step more than twice while keeping

accuracy.
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