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We have used a fluorescence assay to measure the binding of Acanthamoeba profilin to
monomeric Acanthamoeba and rabbit skeletal muscle actin labeled on cysteine-374 with py-
rene iodacetamide. The wavelengths of the pyrene excitation and emission maxima are con-
stant at 346 and 386 nm, but the fluorescence is enchanced up to 50% by profilin. The higher
fluorescence is largely due to higher absorbance in the presence of profilin. The fluorescence
enhancement has a hyperbolic dependence on the concentration of profilin, suggesting a single
class of binding sites. Linear Scatchard plots yield an estimate of the dissociation constant, K,
of the complex of profilin with pyrenyl-actin. In low-ionic-strength buffers with 2 to 6 mMm
imidazole (pH 7.0) and 0.1 mM CaCl, the Ky is 9 uM for both muscle and Acanthamoeba actin.
In 50 mM KCl the K for the complex with Acanthamoeba actin is 16 uM, while the K for the
complex with muscle actin is greater than 50 uM. © 1988 Academic Press, Inc.
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actin-profilin complex.

Profilin is the prototype of a class of pro-
teins that are thought to regulate actin poly-
merization inside cells by binding to actin
monomers (1,2). It is generally believed that
the actin—profilin complex cannot polymer-
ize into actin filaments and that polymeriza-
tion is regulated by sequestering a fraction of
the actin monomers in these complexes
(3,4). In this way, profilin could act as an
actin monomer buffer in the cell. In the case
of Acanthamoeba, that is a reasonable sug-
gestion, because the profilin concentration is
so high—over 100 uM (2,5). Another func-
tion may involve the weak binding of profi-
lin to the barbed end of actin filaments with
consequent inhibition of elongation (6,7).

Since the main influence of profilin on
actin depends on its binding actin mono-
mers, the major questions regarding this
mechanism are the stoichiometry, affinity,
and kinetics of the binding reaction under
various conditions. Although considerable
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effort has gone into studying these matters,
the information is still fragmentary and not
completely consistent, even for Acanth-
amoeba profilin, the most thoroughly inves-
tigated representative of the class of proteins
(Table 1).

In the present work, we demonstrate that
binding of Acanthamoeba profilin enhances
the fluorescence of pyrenyl-actin monomers
from both Acanthamoeba and rabbit skeletal
muscle. This provides a rapid, direct assay
for the concentration of the actin-profilin
complex under conditions where actin does
not polymerize and we use the method to
reevaluate the dissociation constant (K,) of
the complex. The results differ in several im-
portant ways from previous conclusions,
particularly those based on polymerization
assays. Specifically, the affinity of Acanth-
amoeba profilin is the same for amoeba and
muscle actins and is not strongly influenced
by the pyrene on Cys-374. A preliminary ac-

148



PROFILIN-BINDING FLUORESCENCE ASSAY

149

TABLE 1

DISSOCIATION CONSTANTS FOR THE COMPLEX OF Acanthamoeba PROFILIN WITH ACTIN (uM)

Acanthamoeba actin

Muscle actin

Assay method and conditions Native

Pyrene

Pyrene Ref.

Native

Depolymerizing buffers
Nucleotide exchange —
Dialysis rate —
Actin ATPase (0.35 mMm MgCl,) 6
Pyrene fluorescence —

20 to 100 mmMm KCl
Critical concentration
Elongation rate

EM (barbed end) 4
Fluorescence —
Pyrene fluorescence —

1 mM MgCl, £ 50 mm KClI

Critical concentration
Viscosity 7-10
Pelleting 10
Light scattering 5-10

Elongation rate
EM (barbed end) 50
EM (pointed end)
Fluorescence —
Light scattering

Pyrene fluorescence —

(8)

)]

(10)
Present report

— 70 —

4 >50 >60 3,4, 10)
— 40 —_

>50
>50

4,5)
(10)
Present report

(12)
(12)
(11

4,5,7,12)

(7, 12)
100 — — 7
(1n

Present report

count of some of this work was presented at
the 1982 annual meeting of the American
Society for Cell Biology (15).

MATERIALS AND METHODS

Acanthamoeba profilin and actin and rab-
bit muscle actin were purified as described by
Tseng and Pollard (4). This preparation of
profilin is a mixture of three isoforms, profi-
lin-IA, -IB, and -II (12). The mixture of pro-
filin-IA and -IB has the same effect on actin
polymerization as profilin-II (12). Most of
the experiments were done with a mixture of
the three isoforms, but a few experiments
were done with profilin-I and profilin-II pu-
rified by cation-exchange chromatography
(12). Protein concentrations were measured

by uv absorption assuming an extinction co-
efficient at 280 nm of 1.4 X 10*M~! cm™! for
all isoforms (5). The actins were labeled on
Cys-374 with N-(1-pyrenyl)-iodoacetamide
(Molecular Probes, Junction City, OR) by a
modification (18) of the method of
Kouyama and Mihashi (19). This resulted in
incorporation of approximately one pyrene
group per actin molecule specifically on
Cys-374 (19). The extent of incorporation
was measured by absorbance (Cary Model
119 spectrophotometer) using extinction co-
efficients of 2.2 X 10* M~! cm™! at 344 nm
for bound pyrene (19) and 2.66 X 10* M~!
cm™! at 290 nm for actin (corrected for ab-
sorbance of the dye) (18). Actin was also la-
beled on Cys-374 with iodoacetamidotetra-
methylrhodamine (Molecular Probes) (20).






