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1. Introduction

The understanding of the role of actin in cellular
mechanisms [1] in which contractile proteins and
membranous systems are implicated, such as endo-
cytotic and exocytotic process [2] requires a dis-
criminatory test able to detect this nrotein. Such a
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test should be sensitive enough to monitor actin in
subcellular structures, its activity should be indepen-
dent of extraction conditions of membranous proteins
and its specificity large enough to be applied at dif-
ferent cellular types or animal origins.

Here we report an efficient radioimmunoassay able
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to detect actin in crude extracts, through only one

step, in the ng range. The large specificity of anti
unfolded actin antibodies [3] related to the conser-
vative structure of this antigen [4], gives large investi-
gation possibilities to this radioimmunoassay.
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2. Ms teria
Rabbit muscle and chicken gizzard actins, native,
S-carboxymethylated or oxidized by performic acid
were obtained as in [3]. Rabbit skeletal muscle was
sliced up, washed with 0.15 M NaCl and homogenized

at 4°C using a polytron 20 SM (Bioblock) homogenizer.

Human piateiets provided by the Blood Centre
(Montpellier) were freed of plasma by centrifugation
(< min at 2500 X o\ and washed 3 timesin 0.01 M
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phosphate-buffered saline (PBS), pH 6.6. Proteins
were extracted from muscle homogenates or platelet
pellets in Thomas tissues homogenizers during 30 min
at 4°C using S vol. extraction buffer (2 mM Tris—

HCI, 2 mM dithiothreitoi, 0.5% Triton X-100 (pl’l 7 4)

then supplemented by 1% sodium dodecyl sulfate
(QDQ\ and heated to 100°C during 15 min for
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unfolding. The mixture was carboxymethylated by

iodoacetic acid [3] and centrifuged (15 min at

20 000 X g) before protein [5] and actin determina-

tions. Purified anti-actin antibodies [3] were inso-

Iubilized on Magnogel 44 (industrie Biologique

Frangaise) using a cyanogen bromide activation [6].
S-Carboxymethylated actin (lﬂ no\ from rabbit

Carboxymethylated actir from rabbi
muscle was labelled by the chloramme T method [7]
with '25INa (0.5 mCi) (Radiochemical Centre,
Amersham). The labelled actin (20 uCi/ug) was stored
—30°Cin PBS, bovine serum albumin 1% (pH 7.4).
Assays were carried out in duplicate in this buffer.
For a standard experiment, the following procedure

wac iged- QNN 41 baffer wae added suiccessiv
was usea: to sUU ul pulier was added auc\,esmuy

50 ul (1 ng) labelled actin, 100 ul unlabelled antigen
or buffer-diluted extract and 50 ul insolubilized anti-
bodies sampled from a magnet-decanted [8] solid
phase. The mixture was incubated at 20°C in a Kahn
agitator, washed 3 times on a magnet-rack [8] by

2 ml PBS, 0.05% Tween 20, and the solid phase
counted in a y counter.

3. Results and discussion

Preliminary studies showed that the optimal
sensitivity of this radioimmunoassay is obtained with
50 ul (3.4 ug antibodies) of insolubilized antibodies
diluted (50X) in inert Magnogel 44, In these condi-

tions 30% of the 12SI lahellad actin nracent {1 nod ie

tions 30% of tl Jabelled actin present {1 ng) is
bound to particles with a very good reproductibility
(#2%). The optimal incubation time (fig.1A) is
restricted to 1 h. After this period no important
increase in the radioactivity bound has occurred.

A typical calibration curve is shown in fig.1B. The
sensitivity of this radioimmunoassay permits the
nd the linear
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detection of § ng nnfn]dpd actin an
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Fig.1. '**I-Labelled actin (1 ng) binding on Magnogel 44-insolubilized antibodies (3.4 ug) according to (A) incubation time (0 —0)
and (B) unlabelled actin present (8 ——e).

1004
experimental range in this assay is about 2 orders of

magnitude, between 10 ng of 1 ug.
The specificity and the discriminatory properties

of this radioimmunoassay were checked (fig.2) by 0
using actins from rabbit muscle and chicken gizzard ;,75
in native or unfolded state. Performic acid-oxidized 3
bovine serum albumin was used as a non-related o
protein. It appears that rabbit oxidized-actin which 2
was the immunogen used [3] gives a better sensitivity Za
(1 ng) and a similar linear range response than the c
S-carboxymethylated one. On the other hand native E

e
&

Fig.2. Rabbit muscle S-carboxymethylated '**I-labelled actin
(1 ng) binding in presence of increased amounts of rabbit
muscle oxidized actin (w——uw), rabbit muscle S-carboxy-
methylated actin (#———e), chicken gizzard S-carboxymethyl-
ated actin (0——0), oxidized bovine serum albumin (8—-0),
rabbit muscle (A——a) and chicken gizzard native actins 07 1 10 10* 10
(a—2a). antigen (ng/ assay)
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Table 1
Quantitation of actin in striated muscle and platelets by
the radioimmunoassay

Tissue Protein Actin Actin Previous actin
(mg/ml) (mg/ml) (%) estimations (%)
Skeletal
muscle 18 4.86 27 25(14)
Platelets 18 4.14 23 16.2 £ 3.27 (15)
21 3

Equal amounts (500 mg) of material were homogenized and
extracted. After carboxymethylation the volume was adjusted
to 5 ml with extraction buffer. The data given are means of

5 expt.’

actins give flattened responses shifted to higher
doses. Oxidized bovine serum albumin in 0.01% SDS
is unable to compete with ?I-labelled actin. Thus
no residual interaction linked to oxidized residues or
SDS carried by the immunogen can be detected at
this sensitivity. level. The discriminatory properties
of this radioimmunoassay to actins issued from dif-
ferent genes are illustrated by the ability of gizzard
actin to compete with rabbit ?*I-labelled actin
(fig.2). A similar sensitivity is obtained and the
response is somewhat shifted to higher dose but the
gizzard actin is unable to displace the whole labelled
rabbit actin, This result which underlines the genetic
divergence of these two actins is in good accord with
the comparative study [3].

The detection of actin in muscle and platelets
extracts was carried out using as standards S-carboxy-
methylated actin purified [3], respectively, from
rabbit skeletal muscle and chicken gizzard.

It appears (table 1) that 27.5% of proteins extracted
from muscle and 23.1% in the platelets case interact
with anti-actin antibodies. The identification of this
antigenic activity as the actin one is supported by the
specificity of antibodies [2,3] and by the resolution
in only one band at actin position on SDS gels [9]
of the material desorbed [10] after a batchwise proce-
dure between the insolubilized antibodies and the
rabbit muscle extract. Moreover estimations (table 1)
using quantitative electrophoretic analysis on SDS
gels [11] are compatible with our results, and in [12]
the intracellular actin concentration in platelets, the
more studied cytoplasmic model, was estimated
through a DNase inhibition assay to 40 mg/ml, that
is close to 41.6 mg actin/g platelets calculated from
our results (table 1).

FEBS LETTERS

February 1980

In conclusion this competitive radioimmunoassay
which is able to detect actin concentration in the ng
range, comparative to the assays in [3,11—13] which
characterize this protein in the ug range, could be
adapted to investigations in motile systems not easily
available. Moreover the specificity of this radio-
immunoassay to unfolded actin makes it possible
to monitor actin in subcellular fractions containing
bound, free, polymerized or monomenic actins, after
a denaturing treatment which fully releases actin
from its contractile or cytoskeletal complexes.
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