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The symbiosis with autotrophic dinoflagellate algae has enabled heterotrophic Cnidaria to thrive in nutrient-
poor tropical waters (Muscatine and Porter 1977; Stanley 2006). In particular, mixotrophy, i.e. the ability to
acquire nutrients through both autotrophy and heterotrophy, confers a competitive edge in oligotrophic waters,
allowing photosymbiotic Cnidaria to outcompete benthic organisms limited to a single diet (e.g., McCook 2001).
However, the relative importance of autotrophy vs heterotrophy in sustaining symbiotic cnidarian’s nutrition is
still the subject of intense research. In fact, figuring out the cellular mechanisms by which symbiotic Cnidaria
acquire a balanced diet for their metabolism and growth is relevant to our understanding of their physiology
under varying environmental conditions and in response to anthropogenic perturbations.

In this study’s long-term starvation experiment, Radecker & Meibom (2023) investigated the survival of the
photosymbiotic sea anemone Aiptasia in the absence of heterotrophic feeding. After one year of heterotrophic
starvation, Apitasia anemones remained fully viable but showed an 85 % reduction in biomass. Using 13C-
bicarbonate and 15N-ammonium labeling, electron microscopy and NanoSIMS imaging, the authors could
clearly show that the contribution of algal-derived nutrients to the host metabolism remained unaffected
as a result of increased algal photosynthesis and more efficient carbon translocation. At the same time, the
absence of heterotrophic feeding caused severe nitrogen limitation in the starved Apitasia anemones.

Overall, this study provides valuable insights into nutrient exchange within the symbiosis between Cnidaria
and dinoflagellate algae at the cellular level and sheds new light on the importance of heterotrophic feeding as
a nitrogen acquisition strategy for holobiont growth in oligotrophic waters.
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