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We successfully cloned and determined the nucleotide sequences of quinoprotein alcohol
dehydrogenase (PQQ-ADH); adhA, adhB and adhS genes from Acetobacter pasteurianus
SKU1108 (acetic acid resistant strain) and A. syzygii SKU19 (acetic acid sensitive strain). These
three genes encoding PQQ-ADH subunit | (dehydrogenase), subunit Il (cytochrome c¢) and
subunit Il (unknown function), respectively. In A. pasteurianus SKU1108; subunit I, Il and Il
consisted of 742, 472 and 205 amino acids with 89, 86 and 98.5% homology, respectively, with
the same proteins from A. syzygii SKU19 and one additional amino acid was found in subunit |
of A. syzygii SKU19. Three amino acid alterations, 75Val to 75Ala, 134Arg to 134Gly and 155lle
to 155Thr were observed in subunit lll of A. syzygii SKU19. Moreover, adhS disruptant (DPS)
grew even better than the wild type on the medium containing ethanol even though it completely
lost the ability to produce acetic acid and became more sensitive to acetic acid similar to CN6-2.
Comparison of PQQ-ADH and NAD-dependent ADH (NAD-ADH) activities in those mutants
indicated an induction of NAD-ADH activity in CN6-2 and DPS but not in adhAB gene disruptant
(DP3). It was also observed that only ethanol but not acetic acid induced adhS gene
expression. Overexpressed adhS did not enhance acetic acid production in both wild type and
adhS disruptant. In addition, deletion analysis of upstream region of adhS gene suggested that
its tentative promoter(s) might be located at around 118-268 bp upstream from an initiation
codon. The alterations of several amino acids of subunit Ill such as 18Leu to 18GIn, 36Val to
36lle, 54Val to 54lle, 55Gly to 55Asp, 70Val to 70Ala, 107Val to 107Ala and the mutant lacking
22 amino acid residues at C-terminal did not affect PQQ-ADH activity. However, the change of
nucleotide C45 to A5 at a tentative ribosome binding site exhibited low PQQ-ADH activity and
complete loss in its activity was obtained in the mutant carrying one amino acid change from

104Thr to 104Lys and the mutant lacking 73 and 140 amino acid residues at C-terminal.
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