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Developments of methods for predicting transitions of proteins based on structural
fluctuations
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Methods for predicting conformational transitions have been developed based on
structural fluctuations of proteins. As computational schemes, the following two processes are repeated:
(1) Selections of structures of proteins that have high potential to transit to other meta-stable states,
where the candidates are selected based on a set of appropriate reaction coordinates. (I1) Short-time
molecular dynamics simulations restarting from the structures as conformational search. The above
processes are powerful for predicting conformational transitions of proteins efficiently.

According to the strategy, we have developed several sampling methods for predicting conformational
transitions, and applied them to biological systems. For instance, our methods have successfully
predicted the native state of a mini-protein, chignolin. Furthermore, large-amplitude domain motions of
T4 lysozyme in explicit water have been reproduced with our methods.



(Molecular Dynamics: MD)

, MD
, "ANTON”
MD
MD
MD
MD
.
. (2
MD
, MD

3

(1) Fluctuation Flooding Method (FFM).
(2) Outlier FLOODing (OFLOOD) method.
(3) TaBoo SeArch (TBSA) algorithm.
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(3) TaBoo SeArch (TBSA) algorithm
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