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Abstract

Rubber tree latex yield can be improved through bark stimulation with Ethylene. Ethrel®, an ethylene
releaser, induces marked changes in the physiology and metabolism of the latex cells. In this study, the
Suppression Subtractive Hybridization (SSH) technique was performed to compare the Hevea latex and bark
transcriptomes between control and Ethrel® stimulated trees. After Expressed Sequence Tag (EST)
sequencing, the differentially enriched cDNA fragments were analyzed and classified into four groups
including known function, unknown function with information, unknown and no hit. The SSH and macroarray
analysis confirmed that the transcript levels of numerous genes in latex cells decreased after the ethylene
treatment. Several candidate genes which were significantly up- or down-regulated by ethylene were selected
for further analysis. Abscisic Acid Stress Ripening (ASR) genes, ASR2 in latex and ASR3 in bark, were
specifically down-regulated thus proposed to act as the negative regulator and participate in the up-regulation
of some plasmalemma sucrose transporter genes in response to bark ethylene treatment. The up-regulation
of 1-aminocyclopropane-1-carboxylic oxidase involved in ethylene biosynthesis confirmed autocatalytic
ethylene production. Up-regulation of lipoxygenase gene involved in jasmonate biosynthesis confirmed the
hormones crosstalk between ethylene and jasmonate in plants. The down-regulation of the non-
phosphorylating  glyceraldehyde-3-phosphate dehydrogenase (GAPDH) gene may lead to more energy
production via the activity of the phosphorylating GAPDH. The down-regulation of the (71-4)-beta-mannan
endohydrolase gene by ethylene may reduce the depolymerization of the cell wall polysaccharides leading to
the strengthening of the cell wall of the laticifers. The lower expression of b-keto acyl reductase in stimulated
trees may lead to the reduction of fatty acid biosynthesis in laticifers which is corresponded to the lower
expression of cis-prenyltransferase gene involved in polyisoprene synthesis. The unknown gene (singleton
no. 353) and the no similarity gene (singleton no. 823) were up-regulated by ethylene. The relevant
information of these two genes might represent Hevea specific genes. Therefore, their full-length cDNAs
should be cloned and characterized. The knowledge gained from this study gives further insight into the
understanding of ethylene effect in the increase in latex yield and further investigations needs to be

performed.
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