Combinational application of methyl jasmonate and a solubilizing agent enhances stilbene production in cell cultures of Vitis vinifera 
Enhanced production of resveratrol and viniferins by an elicited grapevine cell culture in a 3L bioreactor
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Grapevine (Vitis vinifera) stilbenes are a well-known family of plant polyphenolics that have been confirmed to have many biological activities in relation to health benefits. Resveratrol is an important stilbene phytoalexin naturally synthesized in plants as part of a defense mechanism. Stilbenes have phytoalexin activity and are derivatives of the monomeric unit trans-resveratrol. The use of trans-resveratrol and its derivative (viniferins) obtained from plants is increasing due to the high demand for these compounds as ingredients in the cosmetic, nutraceutical and pharmaceutical industries.Viniferins, dimer of resveratrol, are more effective than its monomeric resveratrol in some human health. In the present study, the production of resveratrol and viniferin in response to various elicitation conditions were investigated in cell suspension cultures derived from grapevine calli. As a first step, we investigated the expression patterns of major genes (VvSTS and VvROMT) involved in stilbene biosynthesis in response toIn previous studies, there have been studied to increase the production of resveratrol and/or viniferins using solubilizing agents. Application of 2,6 dimethyl--ciclodextrin (DIMEB) to grapevine cell cultures induces resveratrol biosynthesis and accumulation resveratrol in the culture media. Product X (PX) treatment increase -viniferin accumulation in the culture media. In this study, a cell suspension culture derived from grapevine (Vitis vinifera) calli was investigated the production of resveratrol and viniferin in response to various elicitation conditions. The effects of  various a number of secondary plant metabolism elicitors, such as, methyl jasmonate (MeJA), abscisic acid (ABA), salicylic acid (SA), chitosan, ethephon, flagellin22 (Fla 22), methyl viologen (MV), and UV were tested on this cell suspension culture. Interestingly, tThe expression of the stilbene synthase (VvSTS) gene, gene a key enzyme that catalyze the biosynthesis of the resveratrol, was highly induced by MeJA, ABA and SA elicitation. In addition, piceid was produced in grapevine suspension cells Cell suspensions elicited with MeJA produced piceid. However, SA and ABA-induced cell suspension did not affected its productionproduce any stilbene. 
In this study, we found that co-treatment of MeJA and a solubilizing agent PX improved the level of -viniferin production (up to 700 mg/L) in the cell culture mediaextracellular medium. Furthermore, the  when scale-up of the culture of grapevine suspension cell cultures from shake-flasks (100 mL) to ina a 3 L bioreactor greatly increased , production of resverarol, -viniferin aands well as -viniferin was greatly increased. Taken together, ourthese results suggest that the combined treatment of MeJA and PX in grapevine cell cultures provides a potentially valuable strategy  system for enhancing stilbene production.for producing of stilbenes using grapevine cell culture with elicitation.
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