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Actin structural polymorphism machinery that orchestrates amoeba motility
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(1) It had been shown that cofilin binds cooperatively to actin filaments

(AFs) forming clusters, and that the helix of AF in the cluster is supertwisted. We demonstrated
that the conformational changes in AF are propagated to the neighboring bare zone on the pointed end
side of the cluster, which leads to unidirectional growth of cofilin clusters along AFs. (2) In
contrast, we found that transient interactions of AFs with S1 in the presence of ATP induce a
different, untwisting conformational changes to AFs, which strongly inhibit cofilin binding. Thus,
we showed that the two actin binding proteins (ABPs) induce different cooperative conformational
changes to AFs, leading to enhancement or inhibition of ABP binding. Based on the results of those
in vitro experiments, we proposed that cooperative conformational changes of AFs play major roles in
specifying the functions of AF in vivo. (3) Consistent with this hypothesis, we demonstrated that

AFs in cells are polymorphic.
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