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Mutation and Deletion of PADI and/or FDC1 and Absence of Phenolic

Off-Flavor Production in Top- and Bottom-Fermenting Yeastst

Tomoo Ogata”®

To convert ferulic acid into 4-vinylguaiacol (4-VG), Saccharomyces cerevisiae must have

intact PADI and FDCI genes. British-type top-fermenting yeast strains have nonsense

mutations in both of these genes; whereas, bottom-fermenting yeast strains have a

nonsense mutation in their S. cerevisiae-type

FDC1, and have lost their S. eubayanus-type

FDC1I and PADI genes. Here, top-fermenting yeast transformants in which wild-type PADI

and FDC1 derived from the laboratory yeast S. cerevisiae S288C were inserted in the

genome, exhibited ferulic acid decarboxylation activity. Similarly, bottom-fermenting yeast

transformants expressing wild-type S. cerevisiae-type FDCI or S. eubayanus-type FDCI1

also exhibited ferulic acid decarboxylation activity. Thus, the lack of ferulic acid

decarboxylation activity in bottom-ferment

ing yeast is due to mutation of the .S.

cerevisiaetype FDCI gene, coupled with absence of the S. eubayanus-type FDCI gene.
Key words : 4-Vinylguaiacol (4-VG), FDC1, PADI, Phenolic Off-flavor
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Fig. 1 Ferulic acid decarboxylation activity of yeast
strains and transformants of top-fermenting
yeast. Yeast cells were cultured in 100 mL of
YPD medium containing 50 pug/mL of ferulic
acid. Solid bars
4-vinylguiacol (4-VG) concentration and error

represent the average
bars represent the standard deviation of three

replicate experiments for each strain.
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Fig. 2 Ferulic acid decarboxylation activity of

bottom-fermenting yeast and its
transformant. Yeast cells were cultured in
100 mL of YPD medium containing 50
pg/mL of ferulic acid. Solid bars represent
(4-VG)
concentration and error bars represent the
of three

experiments for each strain.
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Fig. 3 Ferulic acid decarboxylation activity of yeast
strains and transformants of laboratory yeast
and bottom-fermenting yeast. Yeast cells
were cultured in SD medium (2% glucose,
0.67% yeast nitrogen base w/o amino acids)
with required supplements containing 50
pug/mL of ferulic acid. Solid bars represent the
average 4-vinylguiacol concentration (4-VG)
and error bars represent the standard
deviation of three replicate experiments for
each strain. N.D. means the value was below

the detection limit (<1.0 pg/mL).
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