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Elucidation of the mechanism of cell death in long-lived cells in trees by
induction of artificial heartwood formation
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In the present study, we used model system for analyzing the process of
artificially induced cell death that accompanies with synthesis of a kind of heartwood substances,
agatharesinol, in Cryptomeria {aponica. The timing of activation of primary and secondary metabolisms and
cytological changes during cell death of ray parenchyma cells in this system was revealed. In addition,
intact ray parenchyma cells in Populus were analyzed by molecular biological methods. We isolated
full-length cDNAs of xylem cysteine peptidases (XCPs), which is a kind of important autolytic enzyme in
programmed cell death of short-lived tracheary element, from P. sieboldii x P. grandidentata. Patterns
of gene expression of XCPs in long-lived ray parenchyma cells in P. tremula x P. alba were analyzed by
real-time PCR. Our result implies that autolysis of ray parenchyma cells might not be fully explained by
dramatically enhanced expression of XCP genes just before their programmed death.
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