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Rotundone, an oxygenated sesquiterpene, is a molecule responsible for the peppery aroma in wine and grapes. It was first
identified in ‘Shiraz’ wine from Australia. Since this molecule is a potent aroma compound with a low sensory threshold (16 ng
L' in red wine), even trace levels of rotundone can give a pleasant peppery aroma to wines. First, we developed an effective and
simple method to determine trace levels of rotundone in grapes and wines. The method uses stir bar sorptive extraction with
heart-cutting two-dimensional GC-MS but without a pre-extraction process, such as solid phase extraction process. Our new
method indicated that rotundone concentrations in ‘Syrah’ grapes and wines from Ueda were higher than the maximal rotundone
concentrations in Australian ‘Syrah’ grapes and wines. The findings indicate that some environmental factors in Japan may have
a positive influence on rotundone accumulation in ‘Syrah’ grapes. Next, we identified VVSTO2 as a a-guaiene 2-oxidase
(CYP71BES) which can transform a-guaiene to rotundone in ‘Syrah’ grapes. It is a cytochrome P450 (CYP) belonging to the
CYP 71BE subfamily, which overlaps with the very large CYP71D family. As a result of gene expression analyses and
quantifications of a-guaiene and rotundone, it was suggested that rotundone accumulation is regulated by the JvSTO?2 expression
along with the availability of o-guaiene as a precursor. On the basis of these finding, we propose that VVSTO2 may be a key
enzyme in the biosynthesis of rotundone in grapevines by acting as a a-guaiene 2-oxidase.
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Fig. Proposed pathway for (-)-rotundone biosynthesis. MEP
pathway operating in plastids and MVA pathway operating in cytosol.
GAP, glyceraldehyde 3-phosphate; DXS, 1-deoxy-D-xylulose-5-
phosphate synthase; DXP, 1-deoxy-D-xylulose-5-phophate; DXR, 1-
deoxy-D-xylulose 5-phosphate reductoisomerase; MEP, 2-C-methyl-
D-erythritol-4-phosphate; HWB-FP, (E)-4-hydroxy-3-methyl-but-2-snyl
pyrophosphate; HDOR, (E)-4-hydroxy-3-methylbut-2-enyl diphosphate
reductase;, IPP, isopentenyl diphosphate; DMAPP, dimethylallyl
diphosphate; GPP, geranyl diphosphate; HMGS, 3-hydroxy-3-
methylglutaryl-CoA synthase, HMG-CoA, 3-hydroxy-3-methylglutaryl-
CoA; HMGR, 3-hydroxy-3-methylglutaryl-CoA reductase; FPPS,
farnesyl diphosphate synthase; FPP, famesyl diphosphate; OFP,
diphosphate in the structure of FPP.
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Oxidative reaction
catalyzed by CYP71BES
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