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Calcium plays a vital role in any living cell because of its
structural as well as regulatory functions. In the plant cell,
calcium acts as a second messenger and may be released
from internal stores (McAinsh et al., 1990; Knight et al., 1992;
Roberts and Harmon, 1992) or enter the cell from the apoplast
(Schroeder and Hagiwara, 1989) in response to various stim-
uli, such as elicitation during pathogen attack (Stab and Ebel,
1989), the phytohormone ABA (McAinsh et al., 1990), or
mechanical stress (Knight et al., 1992). How the intracellular
calcium signal serves to regulate plant cell function is still
largely unknown, but it is clear that immediate targets of
calcium action are calcium-modulated proteins (for a review,
see Roberts and Harmon, 1992).

A member of an Arabidopsis thaliana cDNA library that
overrepresents plasma membrane-associated proteins (Bar-
tling et al., 1992) was found to encode a novel EF-hand
protein clearly different from the common calmodulins.
Southern analysis of the cDNA indicates a single gene locus
in A. thaliana (Table I). The 892-bp cDNA (PM129) contains
one continuous open reading frame corresponding to a pro-
tein of 215 amino acids with a predicted molecular mass of
23,278 D. The protein sequence shares 34.8% and 34.0%
amino acid identity with calmodulins from A. thaliana (Perera
and Zielinski, 1992), wheat (Toda et al., 1985), and spinach
(Lukas et al., 1984). The protein encoded by PM129 is thus
clearly related to, but certainly not a member of, the calmod-
ulin family, which is highly conserved among plants and
even between plants and animals. The deduced amino acid
sequence of PM129 displays four typical helix-turn-helix
domains, or EF-hands (Nakayama et al., 1992), which contain
all of the elements required for functional calcium-binding
sites. PM129 is a member of a novel class of EF-hand proteins
having no known counterpart in the animal kingdom.
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Table I. Characteristics of the cDNA PM129 from A. thaliana

Organism:

Arabidopsis thaliana (L.) Heynh., ecotype Landsberg erecta.
Location on Chromosome:

Unknown, one single-gene locus in Southern analysis.
Gene Product:

Calmodulin-like EF-hand protein.
Clone Type:

cDNA, full length.
Techniques:

Antibody screening; plasmid sequencing; Southern and north-
ern analysis.

Method of Identification:

Sequence comparison of the deduced amino acid sequence
with an A. thaliana calmodulin gene ACaM-3 (34.8% homol-
ogy) (Perera and Zielinski, 1992), wheat calmodulin (34.0%
homology) (Toda et al., 1985), and spinach calmodulin (34.0%
homology) (Lukas et al., 1984).

Expression Characteristics:

Single transcript of 0.95- to 1-kb size; transcript termini not

determined.
Regulation:

Unknown.

Features of cDNA Structure:

The ATG at bp position 54 is found in seven independently
screened cDNAs as the first translational start codon of the
open reading frame; typical stop codon at bp position 699.

Codon Usage:

No significant differences in codon usage (G + C) content:
44.6%.

Structural Features of Protein:

Open reading frame 215 amino acids; M, = 23.278; four EF-
hand putative Ca?*-binding loops with helix-turn-helix sec-
ondary structure prediction (amino acid positions 69 to 97,
106 to 134, 144 to 172, 181 to 209).

Antibodies:
None available.
Subcellular Location:
Not tested, probably plasma membrane.
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