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Abstract

Proteins which, on the basis of their solubility in 0.35%
NaCl-2% TCA and of their electrophoretic mobility,
correspond to animal HMG 1/2 family were isolated
from nuclei of ungerminated pea embryos. These
proteins ound with a high degree of specificity to syn-
thetic cruciform DNA produced by annealing chemic-
ally synthesized oligonucleotides. Hence, specific
binding to four-way junction DNA, previously reported
for animal HMG 1 and 2 proteins proved also to be a
property of plant HMG 1/2 family, in spite of their low
homology to the animal ones.
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Introduction

High mobility group (HMG) proteins are a ubiquitous
class of non-histone chromosomal proteins whose biolo-
gical role, despite intriguing speculations, is, so far, not
yet elucidated. Since there is no biological assay for HMG
function, these proteins are operationally defined as nuc-
lear proteins which can be extracted from nuclei or
purified chromatin by 0.35 M NaCl and are soluble in
2% TCA. Additional characteristics can be a high content
of charged amino acids and a molecular weight lower
than 30000.

The HMG 1/2 family (molecular weight of about
25000) is the most abundant HMG family. HMG 1 and
2 extracted from mammal tissues have a tripartite struc-
ture consisting of two internal repeats of a positively
charged domain of about 80 residues and a polyacidic C
terminal domain. Each of the positively charged internal

repeats have been called an HMG box and represent the
DNA binding motif of the protein.

Bianchi and collaborators (Bianchi, 1988; Bianchi et al.,
1989, 1992) have shown that both the whole HMG |
protein and HMG box 1 and 2, which have been cloned
separately, interact specifically with four-way junction
DNA, i.e. structures which are cross-shaped and contain
angles of about 60° and 120° between their arms. Four-
way junctions or ‘cruciform DNA’ arise in vivo as transient
Hollyday junction during genetic recombination or from
inverted repeat sequences under the effect of supercoiling.
Both transcription and DNA replication, in which func-
tions HMG proteins are generally thought to be involved,
can generate branched DNA molecules either directly or
through the action of induced supercoiling (Bianchi er a/.,
1989; Ull et al., 1991). The binding to four-way junctions
is structure-specific and sequence-independent, since
HMG boxes can bind to several four-way junction DNA
of unrelated sequences, but not to linear duplex or single
strand DNA of the same sequences (Bianchi et al., 1992).

Studies on plant HMGs are more recent and far less
numerous, but plant HMGe-like proteins have been isol-
ated and biochemically characterized from different
sources (Spiker, 1984; Vincentz and Gigot, 1985; Moehs
et al., 1988; Grasser et al., 1989, 1993; Ull et al., 1991).
However, overall amino acid composition, peptide map-
ping, partial sequence analysis and immunological studies
suggest a substantial difference between plant and animal
HMG proteins. For instance, in contrast to the animal
proteins which contain two HMG boxes, maize HMG 1
protein (whose amino acid sequence was deduced from
the correspondent cloned cDNA insert) displays one such
element alone, which is more similar (42% identity) to
the animal HMG box 2 than to the amino-terminal
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