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In the ecase of myosin, the experimental ultracentrifuge studies of Josephs and
Harrington have provided quantitative data for the degree of polymerization, the
formation constant at 1 atm, and the volume of polymerization. With the aid of these
complete data we have been able to prediet quantitatively the shapes of sedimenta-
tion veloecity schlieren patterns under experimental conditions, from a rectangular
cell model based on the countercurrent distribution analog of Bethune and Kegeles.
These predictions confirm the reliability of the procedures developed by Josephs
and Harrington for obtaining these parameters, but also show that there is a region
of extreme instability ahead of the moving boundaries, in agreement with the general-
ization developed by Kegeles from second-moment sedimentation coeflicient con-

siderations.

The experimental studies of Josephs and
Harrington (1-4) have demonstrated a very
strong dissoeiating hydrostatic  pressure
effect upon the sedimentation of myosin, and
have provided, for this protein, measure-
ments of the formation constant of the
polymer at 1 atm, the degree of polymeriza-
tion, and the volume of polymerization per
mole of polymer produced. Although most
of the evidence obtained by these authors
appeared to rule out convective dis-
turbances, a general consideration of the
meaning of second-moment sedimentation
coefficients by Iegeles (5) indicated that in
this type of system, where dissociation is
overwhelmingly favored at high pressure,
negative gradients of concentration must be
expected ahead of the moving boundaries.
In the present study, we have applied to the
myosin system the countercurrent distribu-
tion analog of Bethune and Kegeles (6) for
sedimentation and its use for analyzing
pressure-dependent systems by IKegeles,
Rhodes, and Bethune (7). These caleulations
reveal a region of extreme density instability
ahead of the moving boundaries under ex-
perimental conditions. They confirm the
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reliability of the methods of Josephs and
Harrington for the determination of forma-
tion eonstant and the determination of the
volume of polymerization. However, the
area under the unmixed fast peak in the cal-
culations is much larger than that of the
leading pealk in real experiments.

PROCEDURE

The basic equilibrium expression governing the
re-equilibration of protein species at any level in
the cell is given by

Cp/Cy™ = K(p), 1)

where C'p is the concentration of polymeric species,
('3 is the concentration of monomeric species. n
is the degree of polymerization and K(p) is the
formation constant of polymer at any specifie
pressure p. According to Josephs and Harrington
(1-4), there are for all practical purposes only two
species present at equilibrium, the monomer and a
very high polymer, at pH 8.3 in 0.002 M veronal,
0.18 m KCI. They find in this buffer n = 83 and
K = 10™ at 1 atm, when the concentrations are
expressed in units of grams per deciliter. Under
these conditions, they have determined from the
pressure dependence of the logarithm of the equi-
librinm constant that the specific volume of poly-






