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F-actin, a helical polymer formed by poly-
merization of the monomers (G-actin),
plays crucial roles in various aspects of
cell motility. Flexibility of F-actin has been
suggested to be important for such a
variety of functions. Understanding the
flexibility of F-actin requires characteriza-
tion of a hierarchy of dynamical prop-
erties, from internal dynamics of the
actin monomers through domain motions
within the monomers and relative motions
between the monomers within F-actin to
large-scale motions of F-actin as a whole.
As one of the ongoing projects towards
this ultimate goal, we have been study-
ing the dynamics of actin at pico- to nano-
second time range by neutron spin-echo
(NSE) spectroscopy.
We have several spectra of G-actin and F-
actin from the NSE measurements. To anal-
yse these spectra in terms of the dynam-
ics of single particle, however, the effects
of the inter-particle interactions should be
eliminated. In order to do this, the contri-
bution of the inter-particle interference to
the solution scattering patterns should be
estimated. This can be done from the mea-
surements of the small-angle scattering of
a concentration series of the particle of in-
terest. We thus performed the small-angle
neutron scattering (SANS) experiments of
G-actin and F-actin at various concentra-
tions.
Actin was purified from rabbit skeletal
muscles. Actin was polymerized by adding
KCl to form F-actin. In the preparation of
G-actin, actin labelled by the fluorescent
probe tetramethyl-rhodamine-5-maleimide
was used to block polymerisation (Otter-
bein, Graceffa, and Dominguez, 2001). So-
lutions of G-actin and F-actin at various
concentrations were prepared in D2O. The
SANS measurements on these solutions
were carried out on the SANS instrument,

SANS-U, run by the University of Tokyo,
installed at the guide hall of the research
reactor, JRR-3M, Ibaraki, Japan. Figure 1
shows the SANS curves of G-actin and F-
actin. It is clearly observed that the low-
Q region of the SANS curves are changed
in response to the changes in the concen-
tration. The inter-particle interference can
thus be derived from these curves. Detailed
analysis is currently underway.

Fig. 1. The SANS curves of (a) F-actin and (b) G-
actin.
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