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The photosynthetic electron transport of higher plants and algae inevitably generates active
oxygen species. Plants have developed extensive scavenging systems to deal with the deleterious
effects AOS. Ascorbate peroxidase (APX) is the major H202 -scavenging enzyme in photosynthetic
organisms. In the present study, I have isolated a partial ¢cDNA of FEuglena APX by
immunoscreening of Fuglena cDNA library. The cDNA contained 1326 nucleotides with an open
reading frame encoding for 296 amino acids of a calculated molecular weight of 32,800. However,
the ¢cDNA lacked the sequence that would encode approximately 43% of the enzyme in the
N-terminal, because the weight of the purified native protein was approximately 58,000.
Fortunately,the ¢cDNA contained the sequence for encoding the whole of the active site region
including the distal and proximal histidine residues for binding the heme ligand. Further,several
of the previously identified internal peptide sequences were found in the deduced amino acid
sequence of the cDNA suggesting the authenticity of the isolated cDNA sequence. When expressed
in F.coli, the recombinant protein derived from the ¢cDNA sequence showed the catalytic activity
of APX. The kinetics of the recombinant enzyme were comparable to that of the native enzyme
with the native substrates. However, the recombinant protein could not utilize aromatic
substrates. Further, the recombinant enzyme expressed from the partinal cDNA sequence
exhibited the H202-sensitive inactivation, a characteristic feature of the chloroplastic isoenzyme
of APX of higher plats.

I investigated the regulation of cytosolic ascorbate peroxidase (APX) in Fuglena during light
adaptation of dark-grown cells. Both the activity and protein levels of APX increased by nearly 4
fold in about 24 hours of illumination. Cycloheximide almost completely inhibited the APX



induction while transcription inhibitors did not have a significant effect, suggesting that light
induction of APX is post-transcriptionally regulated. Northern hybridization with a partial cDNA
of Euglena APX as the probe reveraled a constant level of APX transcripts during the light
adaptation. The APX induction was abolished by norflurazon, which inhibits the carotenoid
synthesis. However, treatment of the dark-grown cells with H202, or methly viologen did not
induce APX. Our results suggest that the light induction of APX is dependent on the development
of chloroplast.

I have purified and characterized an APX from the plastids of tobacco BY-2 cells. The plastidic
APX was a monomer with a molecular weight of 34,000. The enzymatic properties of the plastidic
APX, including the rapid inactivation by H20O:2 in ascorbate-depleted medium, were highly
comparable with those of the chloroplastic stromal APX of spinach and tea leaves. However, the
other chloroplastic APX isoenzyme, the thylakoid-membrane bound APX, was not detected in the
plastids of the BY-2 cells. The N-terminal amino acid sequence of the plastidic APX was almost
completely identical with the deduced amino acid sequence of a previously identified cDNA
sequence of tobacco chloroplastic APX. When a green fluorescence protein gene tagged with the
chloroplast-targeting signal sequence of APX was expressed in the BY-2 cells, the fluorescence
protein exclusively localized into plastids, and not into mitochondria. We conclude that plastidic

APX in non-photosynthetic tissues is the same as the chloroplastic APX that occurs in leaves.
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