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Several sequences for plant glycine-rich proteins
(GRPs) have been obtained by cDNA or genomic
cloning. Some of these proteins are thought to be
components of the cell wall [1, 5]. In at least one
case it has been shown that they are accumulated
in the vascular system [4, 5] and their synthesis
is part of defense plant mechanisms [1, 4]. In
cereals, the sequence of a glycine-rich protein with
homology with vertebrate cytokeratins has
recently been reported in barley [7].

A gene coding for a glycine-rich protein whose
mRNA is present in dry embryos of maize has
been described [3]. The gene shows a basal level
of expression in many organs of the plant but it
may be induced by ABA and desiccation in young
embryos or leaves, respectively [3]. The existence
of an RNA-binding consensus in its sequence has
been observed [6]. Homologous proteins in
another plant species have not yet been described.
In Arabidopsis thaliana a number of glycine-rich
protein cDNAs have been sequenced [2], one of
them (atGRP-2) contains a site with an imperfect
homology with the RNA-binding consensus. In
the present report the sequence of two cDNAs
from Sorghum vulgare coding for a protein with
high similarity with the one described in maize is
presented as well as evidence for heterogeneity in
the cDNA population.

A cDNA library constructed in lambda gtl1
from poly(A)* RNA extracted from 6-day-old

Sorghum vulgare seedlings was screened and two
positive clones were found. The two clones were
sequenced by the dideoxy method in M13mpi8
and 19 vectors. The sequence of the two cDNAs
is presented in Fig. 1 aligned for maximum
homology. The similarity in the 5’ half, corre-
sponding to the coding sequence, is higher than in
the 3’ non-translated region, which is very dif-
ferent in the two clones, indicating the existence
of at least two different genes coding for this pro-
tein in sorghum., The poly(A) tail is added at
different positions in the two cDNAs. No perfect
consensus polyadenylation site is observed in the
two cDNAs; however A-rich regions may be
observed in the region — 30 bp from the poly(A)
tail in the two cases.

The protein sequences deduced from the two
cDNAs may be compared among themselves and
to the maize protein [3]. The result of the align-
ment of the three proteins is shown in Fig. 2. In
the figure the sequences are shown emphasizing
the existence of the GGYGG element in the
C-terminal half of the protein. A high degree of
similarity between the three proteins is clearly
oberved. The two sorghum proteins have the con-
served RNA-binding domains (shown in boxes)
and they have the glycine-rich domain formed by
GGYGG elements as in the maize protein. The
degree of similarity existing between the two
sorghum proteins is comparable to that found

The nucleotide sequence data reported have been submitted to the EMBL, GenBank and DDBJ Nucleotide Sequence Databases.
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Fig. 1. Nucleotide sequence of two cDNAs coding for glycine-rich protein from Sorghum vulgare. The two sequences have been
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aligned for maximum homology. The ATG and stop signals are underlined.

between each one of the two proteins and that of
maize. In fact, the S2 sequence is more homol-
ogous to the maize protein than to the SI1
sequence in its N-terminal half while the two
sorghum proteins have a better homology
between themselves in their C-terminal half. This
may be an indication of two distinct genes with
specific functions for the two glycine-rich pro-
teins. In conclusion, the presence of glycine-rich
proteins having complete consensus RNA-
binding domains is shown in a species different
from maize. There are at least two different
species of mRNA in sorghum but the proteins
keep their main structural features even in their

more variable glycine-rich part, such as the
GGYGG pattern. This family of glycine-rich pro-
teins has to be distinguished from the putative cell
wall proteins rich in the same amino acid but
having significant differences in their structure
and in their pattern of mRNA accumulation. With
the exception of some of the Arabidopsis proteins
[2] all of these glycine-rich proteins have tyrosine
residues interspersed with the glycine residues
and with amino acids having an acid or basic
character. The cytokeratin-like protein from
barley [7] (as well as the atGRP-3 protein from
Arabidopsis, see [2] has a C-terminus rich in
cysteine, while it shares with dicot GRPs the
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Fig. 2. Comparison of the sequence of the two sorghum glycine-rich proteins with that of the maize protein. The two RNA-
binding consensus sequences are boxed. The C-terminal sequence has been aligned to emphasize the conservation of the
GGYGG elements.

presence of a signal peptide which is absent in the
monocot RNA-binding proteins. Therefore, at
least three families of plant GRPs may be dis-
tinguished at present: (1)the putative com-
ponents of cell wall described in some dicotyle-
donous species [ 1, 41, (2) the barley cytokeratin-
like [7] and (3) the RNA-binding proteins ([3]
and this paper). All these proteins, while sharing
the glycine-rich domain in part of their sequence
that may serve as a point of interaction with other
cell components, probably have very distinct
functions in the cell.
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