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Conformational relaxation processes in a protein studied
by molecular dynamics simulation
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! Graduate School of Medical Life Science, Yokohama City University, Japan

[Abstract] Conformational changes of proteins play a crucial role in their variety of
functions. Interestingly, a pathway for a large conformational change is not always identical
but rather shows variability induced by the intrinsic flexibility of a protein. However, the
underlying molecular details remain unclear. In the present study, we performed molecular
dynamics (MD) simulation of a protein to characterize its pathways for conformational
changes. Lysine-, arginine-, ornithine-binding protein (LAQO) was selected as a target protein.
LAO comprises two domains and undergoes slow and large-amplitude domain motions. MD
simulations of LAO in the closed form without a ligand in explicit water were carried out
many times. In almost all trajectories, conformational relaxation of LAO from the closed form
to the open form was successfully simulated; some occurred immediately and others slowly.
In this relaxation process, it seemed that the salt bridge between K186 and C-terminal D238
was a key interaction to stabilize the open form.
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Fig. 2. Conformational relaxation and salt
bridge formation (traj. #2, #13, #21).
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Fig. 3. Trajectories in the first-two-PC space
of the equilibrium form (traj. #2, #13, #21).

Fig. 4. Snapshot at 50 ns in trajectory #2.
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