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ABSTRACT

Trunk Phloem Necrosis (TPN) is a complex physiological syndrome widely
found in rubber tree (Hevea brasiliensis). TPN is characterized by accumulation of
various stresses, leading to irreversible cessation of latex flow. However, the initial
molecular and cellular events leading to TPN remain unclear. To investigate the
molecular mechanism of this disease, an analysis of differentially expressed genes in
TPN and healthy trees using the Suppression Subtractive Hybridization (SSH)
technique was performed. After EST sequencing, the differentially enriched cDNA
fragments were analyzed and classified into 10 categories according to their functions
(i.e., cell rescue, gene expression, cell organization, primary metabolism, secondary
metabolism, cell cycle, protein regulation, respiration, signal transduction, and
transportation). Macroarray analysis confirmed that some genes were up-regulated in
the phloem of trees afflicted by the TPN disease. Genes (N6A02 and N3B11), and a
stress and disease-related protein (Sdrp) gene, showing the highest expression level in
TPN trees, were selected as the best candidates for further characterization. The
N6A02 and N3B11 genes, exhibited similar nucleotide sequences and expression
patterns, suggesting they belong to the same gene family. Later these two genes were
identified through full-length screening as the dehydrin (HbDhn) gene (SK,-type). The
expression of HbDhn transcript is enhanced by the TPN-disease, which suggested
water-deficit as one of the factors that can induce TPN. The expression levels of
HbDhn were varied according to the developmental stage of the disease. The highest
expression level was detected in the early TPN-affected trees, whereas the expression
level decreased as the severity of the disease increased. The expression of Sdrp can be
induced by many factors such as drought, pathogens and wounding. However, the
expression of HbSdrp cannot be induced by wounding or exogenous abscisic acid,
auxin, jasmonic acid, or salicylic acid. The knowledge acquired from this study give
more insight into the initial molecular and cellular mechanisms leading to TPN
development, however further investigation is needed.
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