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A preparation of actin with a capacity for combination with
myosin greater than the preparation obtained by Mommaerts (1)
was described by one of us (2). It was assumed that the actin
prepared according to Mommaerts was combined with another pro-
tein through an unknown mechanism,

It is now known from the work of Laki and co-workers (3)(4)
(5) and Martonosi (6) that not only crude actin preparations but
also purified ones - made according to Mommaerts (1) - contain
varying amounts of tropomyosin, In order to gain insight of what
controls the amount of tropomyosin in actin preparations we dia-
lyzed purified actin preparations (made according to the method
of Mommaerts) against crude preparations made according to Straub

(°) This work was supported by grants from "1'Institut National
d'Hygidne®, "la Caisse Nationale de Sécurité Sociale®", "le
Centre National de la Recherche Scientifique”, "la Délégation
Générale & la Recherche Scientifique™, France, "The Muscular
Dystrophy Associations of Americae, Inc.", New York, and by a
research grant N° GM=06016 from the Division of General Medical
Sciences, Public Health Service, U.S.A.

378



Vol. 11, No. 5, 1963 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

and co-workers (7). We found that after 24 hours of dialysis the
polymerizability of the purified actin preparations decreased,
and a new component appeared in ultracentrifuge experiments (fi-
gure 1 and table I). The new component had sedimentation pro-
perties very similar to those found by Martonosi (6) and identi-
fied to be a complex of tropomyosin end actin. The viscosity of
the F actin formed from the dialyzed G actin under these condi-
tions was alsc less than that of the undialyzed sample., It ap-
pears then that we are confronted with a dialyzable (through
collodion membranes) inhibitor present in crude actin prepara-
tions, that prevents the polymerization of actin from going to
completion, probably by interfering with the actin-tropomyosin

combination.

Ultracentrifugal pattern of the purified F actin vefore and after
dialysis against crude actin (see legend to table I).
Lower half of figure : P actin before dialysis 2,5 mg/protein/ml
Upper half of figure : F actin after dialysis (of the G aectin)
3,1 mg/protein/ml
The pictures were taken at 4 min., intervals, RPM. 37 020 at 19°C.
Solution represented by the lower pattern was placed into a
regular cell, the solution represented by the upper pattern was
placed into a cell equipped with a wedge.

In our search of the inhibitory substance we noticed that
inorganic phosphate in small concentrations had a promoting ef-
fect on actin polymerization by redueing the amount of a non po-
lymerizing portion of the actin preparation. In order to examine
this effect we purified G actin free of tropomyosin (9) and added
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a known amount of purified tropomyosin to it in the presence and
absence of inorganic phosphate(xz These mixtures were made to po-
lymerize (in 0,1 M KC1 + 0,001 M Mg S04) then examined in the
ultracentrifuge and their viscosities compared. Pigure 2 shows
the result of the ultracentrifuge experiments. It is seen that

in the presence of phosphate all the tropomyosin added to actin
is incorporated into the heavy component. By contrast, in the ab-
sence of phosphate, a portion of tropomyosin remained as a dig~
crete light component. Viscometric measurements also support the

polymerization promoting effect of phosphate : F actin formed
when 0,1 M KC1 and 0,001 M Mg S0, are added to a mixture of G

S —————

Ultracentrifugal pattern of the purified F actin + tropomyosin
Lower half : F actin (tris 0,002 M pH 8) + tropomyosin
7 mg protein/ml
Upper half : F actin (phosphate 0,002 M pH 8) + tropomyosin
7 mg protein/ml, RPM 37 020 at 19°C.
Solution represented by the lower pattern was placed into
a regular cell, the solution represented by the upper pattern
was placed into a cell equipped with a wedge.

(x) We thank Dr. XK. Laki for his interest in this work and for
the preparation of tropomyosin.
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actin and tropomyosin in the presence of phosphate has a much
greater viscosity than the mixture containing no phosphate (see
figure 2).

These experiments suggest that small amounts of phosphate are
needed for the actin-tropomyosin formation to go to completion,
The inhibitor present in crude actin preparations may interfere

with the promoting effect of inorganic phosphate.
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