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Myosin VI is a universal motor protein that has been identified in organisms ranging from the roundworm
Caenorhabditis elegans to humans. It is responsible for many cellular functions including endocytosis, protein
secretion, and maintenance of both the Golgi morphology and stereocilia. To achieve these disparate functions,
myosin VI must play two different roles: that of transporter, for which myosin VI must move processively, and
that of cytoskeletal anchor, for which myosin VI must anchor itself to the actin filament. However, little is
known about how myosin VI reconciles its dual function.

Recently, Arimoto and Nishikawa reported that these head-domain steps can be classified into three types: a
large step, a small step, and a backward step. Because this stepping mechnism appears unique to myosin VI, it
may explain myosin VI’s dual function.

Here, in order to clarify how these steps are generated and regulated by the two myosin-VI head domains and

its lever arm domains, I here performed simultaneous observation of the myosin VI’s two domains (two head
domains/ head and tail domains) by labeling the regions with Qdots of different wavelengths, which allowed us
to measure the distance between two different colored fluorescent probes with nanometric resolution, or
SHREC (Churchman, 2005).
Simultaneous observation of two head domains revealed that myosin VI could take two binding patterns against
actin filament; namely a distant binding state, in which the inter-head domain distance is about 34 nm, and an
adjacent binding state, in which the inter-head domain distance is less than 10 nm. These two binding state
enables myosin VI to take various sizes of steps. Furthermore, this observation also revealed that the successive
backward steps are prohibited somehow. Simultaneous observation of myosin VI head and tail domains
revealed that the lever arm is biased forward (the direction of movement) in the adjacent binding state and
prohibit successive backward steps from this binding state. From these results and previous studies, we
revealed whole stepping scheme of myosin VI and proposed a model to explain how myosin VI achieves its
two functions.
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