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Abstract: Higher plants synthesize and accumulate raffinose family oligosaccharides (RFO) and abscisic acid (ABA) in
response to abiotic environmental stresses such as drought, high salinity and low temperature. Since RFO and ABA play
pivotal roles in plant stress tolerance, the biosynthetic pathways of these compounds have been well studied. Galactinol
synthase (GolS) and 9-cis-epoxycarotenoid dioxygenase (NCED) act as a rate-limiting enzyme that catalyzes the biosynthesis
of RFO and ABA, respectively. To elucidate the function of RFO and ABA under environmental stresses in tree species, and
also develop trees capable of tolerating environmental stress by genetic modification, we overexpressed Lombardy poplar
(Populus nigra var. italica) genes encoding GolS and NCED in Lombardy poplar by agrobacterium-mediated transformation.
Here, we report on the current results to analyze the expression of transgenes using reverse transcription quantitative
real-time PCR, based on which the establishment of the transformants should be evaluated at transcriptional level.
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Fig. 1 Metabolic pathway of galactinol and RFO (raffinose and stachyose) in higher plants.
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Fig. 2 Metabolic pathway of ABA in higher plants.
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Fig. 3 Schematic diagram of constructs of the CaMV 3355-promoter::cDNA fusion genes.

A binary vector pBE2113SF was used to introduce genes into the poplar by Agrobacterium-mediated genetic transformation. A:
construct of the CaMV 355-promoter::GolS cDNA, B: construct of the CaMV 35S-promoter-:NCED cDNA. RB: right border, LB: left
border, NOS-pro: nopaline synthase promoter, NPT II: kanamycin resistance gene, NOS-ter: nopaline synthase terminator, EI2: enhancer,
3355-pro: CaMV 35S-promoter, C2: translational enhancer.
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Fig. 4 Confirmation of genetic transformation and expression of GolS and NCED genes in transgenic poplar.

Results of the electrophoresis to check a NPT II insertion are shown undereath each graph. Expression of GolS and NCED in leaves of
poplars grown under aseptic conditions were measured by reverse transcription quantitative real-time PCR. Gene expression in wild type

was set to 1. Values and error bars are mean + SE (n2=3).



