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The superfamily of G proteins consists of several families
including translational factors, tubulins, and ras-related
small molecular weight and heterotrimeric G proteins (Ka-
ziro et al., 1991). The membrane-bound signal-transducing
G proteins are heterotrimers composed of « subunits
(39-52 kD), B subunits (35-36 kD), and vy subunits (7-10
kD) (Gilman, 1987). Different heterotrimeric G proteins
have distinct « subunits that contain a high-affinity-bind-
ing site for guanine nucleotides and exhibit GTPase activ-
ity. In response to interaction with specific receptors, the «
subunit of each G protein binds GTP and dissociates from
the complex of the By subunits. The free a subunit is then
able to interact with a specific effector to convert its activity
from inactive precursor to active form. After hydrolysis of
bound GTP by its intrinsic GTPase activity, the « subunit
makes a conformational change that favors re-association
of a with By (Conklin and Bourne, 1993). Because the
specificity of the interaction of each heterotrimeric G pro-
tein with its effector resides in the « subunit, extensive
studies have been carried out for the specific function of
various G protein a subunits in nonplant organisms (Simon
et al., 1991). Several reports have also been presented for
the possible function of plant G protein a subunits on light
and auxin signal transduction, phytochrome-regulated
gene expression, and ion-channel current regulations (Fair-
ley-Grenot and Assmann, 1991; Romero and Lam, 1993).
Nevertheless, the precise roles and characteristics for the o
subunits of plant G proteins are largely unknown, and only
a few cDNAs encoding « subunits of plant G proteins have
been cloned (Terryn et al., 1993).

Here we describe the identification of a soybean cDNA
that encodes a heterotrimeric G protein « subunit by
screening a soybean (Glycine max L.) AZAPII cDNA library
(Table I). The clone of a G protein o subunit of Arabidopsis
thaliana was used as a probe. From the 12 positive clones of
1 X 10° recombinant phage plaques, the longest cDNA
insert was selected and sequenced. It contained a full-
length cDNA encoding a soybean G protein « subunit,
which was designated SGAI. The soybean cDNA clone,
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Table I. Characteristics of a soybean cDNA encoding a G protein
a subunit

Organism:
Soybean (Glycine max L.).
Function:

SGAT gene encodes the a subunit of heterotrimeric GTP-binding

protein. Putative GTPase.
Techniques:
Automatic double-stranded plasmid sequencing; restriction frag-
ment subcloning and dideoxy sequencing of both strands.
Clone Type:
cDNA, full length, SGAT.
Source:

cDNA library in AZAPII vector constructed from poly(A™) RNA

of soybean seedling. )
Method of Identification:

Isolation from a ¢cDNA library constructed from soybean seed-
ling mRNA. Library was screened with a probe of GPAT, the
cDNA clone of an « subunit of heterotrimeric GTP-binding
protein in A. thaliana.

Structural Features of the Protein:

Deduced amino acid sequence of 385 amino acids with a mo-

lecular mass of 44,949 D and a calculated pl of 5.36.
Expression Characteristics:

A transcript of approximately 1.7 kb was detected by northern
blot analysis of poly(A™)-enriched RNA; low level of mRNA is
expressed in elongating, apical, and hypocotyl regions of soy-
bean seedling.

Gene Copy Number:

Two strong and a few weak hybridizing DNA fragments can be
seen in soybean genome cleaved by several restriction en-
zymes.

Antibodies:
Not available.

SGAI, is 1624 bp and has an open reading frame of 1155 bp
encoding 385 amino acids, 135 bp of the 5’ untranslated
region, and 334 bp of the 3’ untranslated region. The amino
acid sequence comparison of SGA1 with the entries in the
EMBL and SwissProt sequence data base revealed that the
deduced amino acid sequence of SGA1 was most similar,
82.1 and 81.3% identical, to the plant G protein a subunits
of A. thaliana (Ma et al., 1990) and tomato (Ma et al., 1991),
respectively. However, SGA1 showed amino acid sequence
identity between 30 and 40% with other representative G
protein « subunits of human, rat, yeast, and Drosophila
(Bourne et al., 1991; Kaziro et al., 1991). Despite its low
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amino acid sequence homology to nonplant G protein «
subunits, SGA1 contains typical structural sequence motifs
that are the characteristic features of all G protein « sub-
units (Bourne et al., 1991). The highly conserved amino
acids reported to be involved in the GTPase activity and
the binding region for the guanine ring of GTP were con-
tained in the deduced amino acid sequence of SGAL. In
addition to these conserved domains, several amino acid
residues that are important for biological activity of G
protein a subunits were also preserved; Arg'®", the puta-
tive ADP ribosylation site by cholera toxin, and Gly? (in the
M'G?X,5°¢ domain at the amino terminus), the presumptive
myristoylation site that may play an important role in
enhancing binding of o with By subunits, were also con-
served in SGA1. However, SGAI lacks the Cys residue, the
fourth amino acid from the COOH-terminal end, which
is the target site for pertussis toxin-mediated ADP ribo-
sylation (Simon et al., 1991).

To investigate the expression level of SGAI, mRNA was
isolated from different tissues of 5-d-old soybean seedling
and used for northern blot analysis. A transcript of approx-
imately 1.7 kb mRNA hybridized to the cDNA insert of
SGA1 probe. Even though the mRNA level of SGAI was
low, it showed a tissue-specific distribution. The SGAI
mRNA was predominantly in the elongating region of a
soybean seedling, with low levels detected in apical and
hypocotyl tissues. When Southern blot analysis was carried
out by using the coding region of SGAI as a probe, two
strong and a few weak hybridizing bands were observed.
This result suggested that the o subunits of soybean G
protein constituted a multigene family in soybean. How-
ever, it is not clear whether weak hybridizing bands rep-
resented additional genes of soybean G protein « subunits
or other closely related homologs.
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