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JUTHAMAS TRONGCHUEN : CLONING AND TRANSFORMATION
OF TOMATO SHORT-CHAIN ALCOHOL DEHYDROGENASES
(Le-scADHs). THESIS ADVISOR : ASSOC. PROF. PIYADA

TANTASAWAT, Ph.D., 129 PP.

ALCOHOL DEHYDROGENASES/TOMATCgolanum lycopersicum Mil./AROMA

FORMATION/YEAST EXPRESSION

Alcohol dehydrogenase (ADH) is an enzyme that pigdtes in the biosyn-
thetic pathway of aroma volatiles in fruits by resible conversion of aldehydes into
their corresponding alcohols. The objectives of teiudy were 1) to clone and
evaluate expression of tomato short-chain alcokbldrogenase genese{scADH1,
Le-scADH2) in yeast and bacteria, 2) to clone and transféemato short-chain
alcohol dehydrogenase genes in tomatoes in orddowm-regulatd_e-scADH1 and
Le-scADH2 in tomato plants. In the first experimenbth Le-scADH1 andLe-scADH?2
coding sequences were amplified by PCR and clomedtihe specific vectors (pYES
and pET), using the yeas$accharomyces cerevisiae) and bacteriaHscherichia coli)
expression systems. Recombinant protein productioryeast was evaluated at
different induction times (0, 12, 24 and HA8urs) by Western analysis. The highest
expression levels of both genes were achieved abds. But no protein encoded by
these two genes was observed in bacteria. Valuamel for Michaelis constant ¢
and maximum velocity (May indicated that the two encoded proteins were matly
cally active upon expression in yeast. Le-scADHZE wighly efficient in the dehydro-

genation reaction (conversion of aldehydes to al)lbut had no reduction activities.



In contrast, Le-scADH2 was much more active ascttes with K, 60 times lower
for the conversion of alcohols to aldehydes tharte dehydrogenation of aldehydes to
alcohols. In the second experiment, dotbscADH1 andLe-scADH2 were amplified by
PCR and cloned into the specific vector (pSRO2RNUKNA interference (RNAI)
technology. Tomato transformation was performedgitihneAgrobacterium-mediated
method. The results showed that most explants &kl to form many shoots but
could not develop roots. However, some explantddcdevelop into whole plants
with intact shoots and roots. When observing phgrest of the T1 progenies, it was
found that most plants displayed similar growth rmtransformed plants while
twenty five percents had their growth rates seyeaffiected, suggesting a possible
impact of scADHs down-regulation in plant development. The T2 proge of these
transgenic plants will be further characterizedpbenotypic analysis, RT-PCR, and

biochemical method.
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