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Resveratrol production in Vitis vinifera cell suspensions treated
with several elicitors
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Abstract — We investigated the effect of several elicitors on the production of resveratrol in Vitis vinifera cv. Barbera
cell suspension cultures. Salicylic acid, Na-orthovanadate, jasmonates, chitosan and the monomers D-glucosamine
and N-acetyl-D-glucosamine, ampicillin and rifampicin differently elicitated the accumulation of the #rans and cis
resveratrol isomers, both in the cells and in the culture media. Proteomic analyses also showed that methyl-jasmonate

and chitosan stimulated the ex-zovo synthesis of the stilbene synthase protein.
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INTRODUCTION

Resveratrol (3,5,4’-trihydroxystilbene) is a
polyphenolic phytoalexin with pharmacological
potential as antioxidant and in the prevention of
cancer, cardiovascular and neurodegenerative dis-
eases. This molecule occurs in #rans and cis iso-
meric forms and it is synthesized by many plants
including grape, which is the mayor source for hu-
man diet (JEANDET e a/. 2002). Due to its high lev-
els in the grape skin, variable amounts of resvera-
trol are present in the commercial wines, espe-
cially the red ones (MusIANI et al. 2006). For this
reason Vitis vinifera is a good model system to in-
vestigate the factors able to influence resveratrol
metabolism. One of our main targets is to enhance
resveratrol production and its release in the cul-
ture medium in cell suspensions obtained from cv.
Barbera petioles.

We tested the effect on cell growth, viability
and accumulation of #rans- and cis-resveratrol
of methyl-jasmonate, jasmonic acid, salicylic
acid, chitosan, D-glucosamine, N-acetyl-D-glu-
cosamine, ampicillin, rifampicin and Na-or-
thovanadate, the only abiotic elicitor.

MATERIALS AND METHODS

Establishment of callus cultures, cell suspen-
sion cultures, elicitor treatments, quantification of
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resveratrol by HPLC analyses and protein gel
analyses, were performed as previously reported
in TAssoNI ez al. (2005) and MUSIANI ef al. (2006).

RESULTS AND DISCUSSION

All the tested elicitors seemed to be able to
promote resveratrol accumulation in the cells and
some of them also stimulated the released in the
culture medium (Table 1) without significantly af-
fecting cell growth and viability (data not shown).
Resveratrol accumulation always reached the
maximum level during the first week of culture
and most frequently at day 2 or 4.

Jasmonates represented suitable elicitors for
enhancing the production of c¢/s- and trans-res-
veratrol, while Na-orthovanadate slightly induced
the synthesis and/or intracellular accumulation
only at the highest concentration. Salicylic acid
was a good elicitor, showing about the same effect
at the two different concentrations tested. On the
whole chitosan seemed more effective than the
monomers D-glucosamine and N-acetyl-D-glu-
cosamine. The addition of 25 pg/ml rifampicin
caused a significant intracellular accumulation
and the highest excretion in the culture medium.
This concentration was the most effective in pre-
venting or reducing microbial contaminations and
increased the intracellular and the released
amount of both isomers, mimicking the 77z vivo ef-
fect of the plant-pathogen interaction (FERRI ez al.
2007).
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Table 1 — Elicitor effect on resveratrol accumulation in Vitzs vinifera (cv. Barbera) cell cultures. Data refer to the day
of maximum accumulation of total resveratrol (czs plus trans) respect to the specific control: (a) 0.1% (v/v) ethanol,
(b) water, (c) 0.01% (v/v) acetic acid, (d) 0.1% (v/v) methanol.

Intracellular resveratrol Released resveratrol

Elicitor D Ratio D Ratio

ay elicitor/control ay elicitor/control

Methyl-jasmonate (10 pM) * 2 4.8 2 1.4
Jasmonic acid (10 pM) * 7 3.0 4 4.1
Na-orthovanadate (100 pM) 2 1.2 2 0.3
Na-orthovanadate (1 mM) ® 4 2.9 2 0.4
Salicylic acid (20 pM) P 0 3.1 0 2.1
Salicylic acid (100 pM) ® 0 33 4 1.8
Chitosan (50 pg/ml) ¢ 4 32 4 5.0
D-glucosamine (50 pg/ml) ® 2 10.1 4 0.1
N-acetyl-D-glucosamine (50 pg/ml) ® 2 2.5 2 0.3
Ampicillin (100 pg/ml) © 3 22 4 25
Rifampicin (25 ng/ml) ¢ 2 23 3 4.3
Rifampicin (25 pg/ml) 4 2 47 2 10.3

Fig. 1 — Protein identification (MALDI-ToF). 0.1% (v/v) ethanol control (a); 10 pM methyl-jasmonate (b). All the
spots correspond to stilbene synthase 1 with 2.4 to 3.1 fold increase) (modified from TAssoni et al. 2005).
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Proteomic analyses showed that methyl-jas-
monate and chitosan induced the ex-zovo synthe-
sis of the stilbene synthase (Fig. 1) and northern
blot analyses demonstrated that chitosan also pro-
mote the accumulation of stilbene synthase
mRNA (data not shown).

In conclusion methyl-jasmonate, chitosan and
rifampicin seem to induce a good elicitation, be-
ing useful tools for future biotechnological appli-
cation.
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