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Comparison of structures of alcohol dehydrogenases and their expression in thermotoleran
yeast Kluyveromyces marxianus
o N. Lertwattanasakul®, K. Sootsuwan®, S. Limthong?, P. Thanonkeo®, and M. Yamada', (*Dep.
of Biol. Chem., Fac. of Agri., Yamaguchi Univ., 2Dep.of Microbiol., Fac. of Sci., Kasetsart
Univ., *Dep. of Biotech., Fac. of Tech., Khon Kaen Univ.)

Alcohol dehydrogenases may be conserved in different yeast species, but the regulation
and number of those genes vary. Four K. marxianus ADH (KmADH) genes were cloned and
sequenced. Deduced amino acid sequences shared high similarity with the corresponding
ADHs in K. lactis and Saccharomyces cerevisiae except that KmADH4 showed a low
similarity to the corresponding ADH in S. cerevisiae. The phylogenetic tree revealed that all
KmADH isozymes seem to be a member of the zinc-containing ADH family. All four ADH
genes were expressed in cells grown aerobically in the presence of glucose as a carbon source
but the transcriptional levels of KmADH3 and KmADH4 were much lower than those of
others at least in exponential phase, suggesting that KmADH1 and KmADH2 were mainly
involved in ethanol production. KmADH2, KmADHS3, and KmADH4 were expressed in cells
grown in ethanol-containing medium for 6 h, anong which KmADH4 was expressed higher
than other two genes. These and the evidence that the KmADH4 expression increased in late
stationary phase in glucose-containing medium suggest its major involvement in ethanol
utilization.
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