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Induction of Resveratrol and Stilbene Synthase mRNA in Grape Leaves Treated with

: Chitin—Oligosaccharides
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Resveratrol induction and gene expression of stilbene synthase in leaves of two grape varieties (Vitis vinifera cv.
Chardonnay and Vitis rupestris cv. Saint George) were investigated. Resveratrol induction by elicitor treatment with an
8% chitin?oligosaccharide solution was examined in leaves of 5-month-old shoots of the two grape varieties. The max-
imum amount of resveratrol produced in Saint George was 34.0 p#g/g FW, 48 h after the elicitor treatment. In the case
of Chardonnay, it was 17.6 #g/g FW at 24 h. Stilbene synthase mRNA, determined by the quantitative RT-PCR
method, was 3-fold greater in treated Saint George leaves 6 h after the elicitor treatment than that in Chardonnay
leaves. The results suggest that differences in the quantity of resveratrol induced in the two grape varieties are due to

transcription of the gene for stilbene synthase.
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Table 1. Gradient conditions of reverse-phase HPLC used to determine
resveratrol conten in extract from grape leaves.

Gradient time Final concentration

(flow rate: 0.9 mL/min) %A’ %B"
0 90 10
0 to 10 min 78 22
10 to 20 min 78 22
20 to 25 min 65 35
25 to 40 min 65 35
40 to 55 min 10 90
55 to 65 min 0 100

a Solvent A, 0.4% phosphoric
b Solvent B, 20% solvent A mixed 80% acetonitrile.
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Fig. 1. Resveratrol production in leaves of 5-month-old shoots of
Chardonnay and Saint George induced by a chitin?oligosac-
charide mix. An 8% chitin?oligosaccharide mix dissolved in
25% ethanol was applied to primary leaves (the most mature
leaves) of 5-month-old shoots of Chardonnay (@) and Saint
George (Hl). The control leaves of Chardonnay (O) and Saint
George () were treated with 25% ethanol solution. The
leaves were removed 0, 24, 48, 72 h after treatment and the
resveratrol content was analyzed by HPLC. Data points rep-
resent the mean (n = 3). Vertical bars for SE are not shown
because the SE is less than the size of the symbols.
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Fig. 2. Quantitative RT-PCR analysis of stilbene synthase mRNA
and 18S rRNA in grape leaves. The figure shows the results
for Saint George leaves 6 h after elicitation. PCR products
were separated by electrophoresis on 1.5% agarose gels in 1
x TAE buffer and then visualized by ethidium bromide
staining. The intensity of the ethidium-bromide fluorescence
of each band was measured using a CCD imaging system.
The intensity data of the PCR products of each reaction cy-
cle are plotted semi-logarithmically (stilbene synthase, @;
18S rRNA, Q).
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Fig. 3. Relative amounts of stilbene synthase mRNA in leaves of
Saint George and Chardonnay. Quantitative RT-PCR analy-
sis was performed using total RNA isolated from grape
leaves 6 h after elicitation with an 8% chitin?oligosaccharide
mix dissolved in 25% ethanol (E). The control leaves were
treated with 25% ethanol (C). The relative mRNA level was
determined by calculating the ratio of cDNA segments of
stilbene synthase to that of 185 rRNA. Data represent the
mean (n = 3). Vertical bars for SE are not shown because
the SE is less than the size of the symbols.
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