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Among many problems related to the development of rubber production, the relative low rubber
yield per area is the most serious problem. One of the main limiting of the rubber yield is a physiological
disorder called Tapping Panel Dryness (TPD), a common disease characterized by the reduction or total
cessation of latex flow. The objectives of this research are find out some biochemical and/or molecular
markers related to yield and stress response of rubber tree, as well as to investigate the role of oxidative
stress In the onset of TPD of rubber tree. Three full-length cDNAs encoding Cu/Zn-superoxide dismutase
(Cu/Zn-SOD), ascorbate peroxidase (APX), and glutathione peroxidase (GPX) have been cloned and
characterized. They showed high homology with the same enzymes in the other plant species. Absence of
signal peptide indicates that the corresponding proteins are addressed in the cytosolic compartment. Only
the GPX activity and GPX gene expression were showed to be significantly higher in the latex from
healthy tree from the high yielding clone compared to the low yielding clone. Overtapping treatment
iInduced a decrease In both GPX activity and gene expression even in the still healthy tree. Moreover,
compared to healthy tree, the tree exhibiting TPD symptom showed decreased in GPX activity and gene
expression. These evidences confirm the occurrence of uncompensated oxidative stress in the latex
producing tissues. Contrary, TPD trees exhibiting Trunk Phloem Necrosis (TPN) were characterized by
both higher in latex GPX activity and gene expression. This result suggested that the 2 symptoms (TPD
and TPN) differ in their physiological effects and probably in their origin. In some cases, such as in
overexploitation experiment, the APX gene was expressed in the same way as GPX gene. Since these
two enzymes (APX and GPX) can detoxify H,0,, they may be much more required in condition that cell
contains high concentration of H,0, or other ROS. Alternatively, Hevea GPX contained phospholip
hydroperoxide glutathione peroxidase (PHGPX) activity, which might be restricted to more complex
acceptor or donor substrates such different organic hydroperoxides or large thiol compounds that are not
metabolized by other antioxidant enzymes such as APX and catalase. Although the best substrates for
PHGPX in vitro are phospholipid hydroperoxides, it is not clear whether such phospholipid that comprises
biomembranes are the natural substrate of the enzyme. The physiological role of Hevea PHGPX is a3

subject of future study.
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