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Starlight represents an unlimited and efficient source of energy that is abundantly used by life on Earth, at the basis of trophic chains, and could also play a key role in the development and sustainability of other biospheres elsewhere in the Universe. For instance, potentially habitable exoplanets orbiting nearby very low-mass red dwarf star like TRAPPIST-1 are exposed to solar light enriched in infrared components. In the frame of the PORTAL
 project, we aim to test the limits of photosynthesis in the infra-red range and identify putative mechanisms underlying acclimation to far red light in complex eukaryotic algae.
In this study we characterized the light-harvesting complexes (LHC) from the excavate Euglena gracilis, a secondary photosynthetic unicellular eukaryote that arises from an endosymbiosis between a green alga and an ancient phagotroph euglenozoan species. After exposition to far-red/near infra-red light (720-940nm) or to very low white light, the absorption spectrum of the excavate Euglena gracilis shows an additional peak at 695 nm. By separating components of the photosynthetic machinery under native form by electrophoresis, we identified a 250 kDa complex which has red-shifted absorption and fluorescence spectra. It is composed of 5 LHCE antenna proteins unique to Euglena gracilis, and contains chlorophyll a but no chlorophyll b. This LHCE antenna complex may rapidly (a few min) dissociate or reassociate to Photosystem II, in a process called state transition, in response to far-red enriched light. 

The role of this newly discovered far red light-harvesting antenna will be investigated in order to understand if LHCE complex sustains a growth rate and photosynthesis under far red light.
� Phototrophy on rocky habitable planets, funded by the Belgian Federal Science Policy Office (BRAIN 2.0) (2021-2025). PORTAL is an international and multidisciplinary project ranging from the molecular to cosmic scales through biochemist, astrobiologist, and astrophysicist expertise. 








