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The central aim of this proposal is to gain a
fundamental understanding of the relationship

between the structure and function of the muscle
cell membrane. In the past few years a number of
interesting papers have demonstrated unexpected
physical properties of the membrane, such as the

long-range lateral interactions that lead to collective
dynamics and the transient phase separation of the
lipids. These papers are based on the premise that

these dynamical properties may be organized by the
underlying lipid bilayer architecture. By exploring

this idea, we will develop a structural model for the
myocyte membrane that quantitatively explains the

membrane interactions and kinetics of these re-
organizing events. We propose that the membrane

is built up of lipid domains, whose size and
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dynamics can be controlled by the underlying lipid
sequence. The features of the membrane lipid

composition can be explained based on the stability
properties of the domains. We hypothesize that, due

to the spontaneous re-organizing interactions
between the lipid bilayers, domains of different

topologies and sizes re-arrange to a state where the
inter-domain fluidity is lowest and the domain

boundaries are least likely to fluctuate. With this
structural model we will be able to predict the
dynamical properties of the membrane. Our

proposal is divided into two parts: The first is a
systematic study of the membrane's lipid dynamics
and equilibrium properties. These experiments will

use the latest solid state NMR techniques to
measure the structural features and dynamics of the

membranes. The second part of our proposal
involves computer modeling of the membrane

structure and dynamics. Our specific aim in this part
is to develop the theory of the phase diagram and

dynamics of the membrane as a function of
temperature, membrane composition and surface
concentration of cholesterol. Our work will benefit

from the extraordinary development of
experimental methods. We expect that our studies
will reveal important new findings on the structure

and function of the muscle cell membrane. Our
results will provide a foundation for understanding
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the molecular basis of muscle function and
dysfunction.)/v))**(2/5)*v**(-4/3)/v**(-3) assuming v

is positive. v**(71 6d1f23a050
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