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Peroxidases (EC 1.11.1.7.) are heme enzymes that have 
been implicated in a large number of physiological processes 
in plants. Some of these processes include secondary cell wall 
biosynthesis (Abeles and Biles, 199 l), wound healing (Espelie 
et al., 1986), 'polyphenol deposition after wounding (Lagri- 
mini, 1991), auxin catabolism (Gaspar et al., 1989), and 
defense against pathogens (Ye et al., 1990). The presence of 
many peroxidases in higher plants makes it difficult to deter- 
mine what is the role of each isozyme in vivo. According to 
the pI of the isozymes, they have been classified into three 
groups: cationic, moderately anionic, and anionic. Each group 
is proposed to have a different function in the cell (Lagrimini 
et al., 1987). 

An oligonucleotide deduced from the conserved amino 
acid motif corresponding to the acid/base catalytic region 
(Phe-His-Asp-Cys-Phe-Val) was used to screen a tomato X- 
gtlO cDNA library. Two positive clones, each containing a 
1.2-kb insert, were isolated. The first clone (TPXI) contains 
an insert 1229 bp in length with an open reading frame of 
984 nucleotides. It is predicted from the cDNA sequence that 
the protein is synthesized as a preprotein of M, 35,882 with 
a 22-amino acid N-terminal signal sequence. The predicted 
size of the mature peroxidase is 306 amino acids with a M, 
of 33,503. This mature protein has a theoretical pI of 6.16. 
The second cDNA clone (TPX2) encodes a preprotein of M, 
35,505 (329 amino acids) with a putative signal sequence of 
25 amino acids (Table I). The mature polypeptide (304 amino 
acids, M, 32,947) is cationic (theoretical pI, 8.5). 

Peroxidases with acidic or close to neutra1 pI values (anionic 
and moderately anionic), similar to TPX1, are secreted to the 
cell wall (Lagrimini et al., 1987; Roberts and Kolattukudy, 
1989) and are thought to be involved in cell wall biosynthesis. 
Regarding TPXZ, the function and localization of cationic 
peroxidases are unclear. From biochemical studies, it was 
known that basic tobacco peroxidases are localized in vacu- 
oles (Johansson et al., 1992). Moreover, some cationic per- 
oxidases are processed in the C terminus, which may imply 
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Table 1. Characteristics of two peroxidase genes from tomato 

Organism: 

Location on Chromosome: 

Function: 

Lycopersicon esculentum L. cv Pera. 

Not known. 

Peroxidases (donor: hydrogen-peroxide oxidoreductase, 
EC 1.1 1.1.7). 

Source: 
XgtlO cDNA library constructed from mRNA isolated from 15-d- 

old plants. 
Techniques: 

Screening cDNA library using a degenerate oligonucleotide cor- 
responding to the acid-base catalytic region. 

Method of Identification: 
Nucleotide and deduced amino acid sequence comparison with 

conserved regions of known peroxidases. 
Expression Characteristics: 

Both clones were expressed in roots and hybridize with tran- 
scripts of approximately 1300 bases. 

Features of Amino Acid Sequences: 
TPX1: 328 amino acids; a putative 22-amino acid signal peptide, 

based on the mature protein sizes and homologies with other 
peroxidases. TPX2: 329-amino acid mature protein with a pu- 
tative signal peptide of 25 amino acids. 

Subcellular Localization: 
Not tested, but the presence of putative signal peptide se- 

quences suggests that transmembrane transport may occur. 

that they are sorted to vacuoles (Johansson et al., 1992). 
However, the major isoform present in the extracellular me- 
dium of peanut suspension cells is a cationic peroxidase 
(Buffard et al., 1990). This is a clear indication that not a11 
cationic peroxidases are targeted to vacuoles. When we align 
the C terminus of TPXl and TPX2 with peroxidases reported 
to be secreted to the cell wall, including the peanut cationic 
peroxidase (Buffard et al., 1990) and tobacco and tomato 
anionic peroxidases (Espelie et al., 1986; Lagrimini et al., 
1987), a11 of them lack the C-terminal extension that is present 
in predicted vacuolar peroxidases. This indicates that both 
TPXl and TPX2 may be targeted to the cell wall. 

Abbreviation: pI, isoelectric point. 
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