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CROSS-TALK BETWEEN CAROTENOID BIOSYNTHESIS AND FRUIT
RIPENING IN TOMATO (SOLANUM LYCOPERSICUM)
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tomato, carotenoids, ripening

Carotenoids are isoprenoid pigments involved in many fundamental physiological and biochemical
functions in bacteria, plants and animals, such as light harvesting and photoprotection from excess light
energy; moreover, they colour many flowers and fruits, probably to attract animals and to protect
reproductive structures by high light intensity. Carotenoids also play a crucial role in human health by
improving normal vision and by preventing degenerative diseases like cancer. Climacteric tomato fruits,
accumulate the linear carotene lycopene. Non-climacteric pepper fruits accumulate instead xanthophylls
(oxygenated carotenoids), for which a key biosynthetic step is β-carotene hydroxylase (βChy). We
produced transgenic tomato plants overexpressing pepper βChy under the control of the tomato Pds
promoter, involved in lycopene biosynthesis. Ripe transgenic fruits show an extensive, and unexpected,
alteration in carotenoid content, accumulating β-carotene (the βChy substrate) and no xanthophylls. Most
interestingly, transgenic fruits also show an extensive alteration of signals involved in the control of fruit
ripening (such as ethylene biosynthesis), and of the resulting ripening phenotypes. Overall, our data seem
to challenge the commonly accepted model for ripening, according to which ripening signals (among
which ethylene) located early in the signalling pathway, control ripening through the action of effector
genes (among which carotenoid biosynthesis genes) and suggest that some of the putative effector genes
may be themselves involved in the signalling pathway controlling ripening.
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