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Plants Overexcited: Carotenoid Acting As A Molecular Dimmer
How does a plant collect as much sunlight as possible, without being damaged, even when the sun is very bright? An NWO-supported research team of the VU University Amsterdam and the Wageningen University for the first time were able to monitor an ultrafast molecular event that plays a key role in this process of photoprotection. Their work is published in the 22 november issue of Nature 
Plants use a complex light-harvesting system, consisting of proteins containing chlorophylls and carotenoids, to efficiently collect the light required for photosynthesis. Even on a cloudy day sufficient solar energy is collected to convert carbondioxide and water into sugar and oxygen. But how do they protect themselves on a bright sunny day from the photodamage induced by the intense solar irradiation? 
An international and multidisciplinary reserach team led by Rienk van Grondelle and his colleague from the UK Peter Horton were able to visualize the amazingly fast molecular events that occur when chlorophyll in a leave is excited under these conditions. To do so they applied novel lasertechniques. For the first time they observed how in this photoprotected state excited chlorophyll transfers its energy to a nearby carotenoid lutein, and how the surplus in energy is then converted into heat and disappears.
A live image
In earlier experiments using purified photosynthetic light-harvesting proteins the team had detected that one of the light-harvesting proteins, LHCII, can switch between a state in which it transfers the collected solar energy to a photosynthetic reaction center, where the energy is stored, and a state in which it can efficiently convert the energy into heat. In their most recent experiments the research team has demonstrated that the photoprotected state of intact leaves in which the chlorophyll fluorescence is quenched can be simulated by aggregating LHCII in vitro. With special lasertechniques that allow to observe molecular phenomena on a picosecond (i.e. a milionth of a millonth of a second) timescale, they could monitor how under these conditions a chlorophyll excitation in LHCII within a few tens of picoseconds disappears via the carotenoid lutein. 
The result of this research has many potential application. Knowlegde of the mechanism by which plants protect themselves against bright sunlight, can be used to develop plants that can grow in areas of intense sunlight or extreme draught. Furthermore, new insights in the mechanisms of photosynthetic light-harvesting and photoprotection will be of great importance to develop a new generation of bio-based or bio-mimicked solar cells.
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