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Coral reefs are solar-driven ecosystems that provide valuable
ecosystem services, and that thrive under a wide range of light
habitats, from shallow to mesophotic depths. Although light
intensity plays a central role in their biology, knowledge gaps
persist in our understanding of the mechanisms by which corals
can acclimate to very distinct light habitats. In addition,
observations showing that bleaching usually reduces with depth,
i.e. with decreased irradiance levels, suggests that decreased
light intensity during heat stress mitigates bleaching outcomes.
However, acclimation to lower light intensities may lower coral’s
stress tolerance. Here, the general objective of this thesis is to
explore the mechanisms and the consequences of light
acclimation in hard corals, with the depth-generalist Montipora
capitata as a model species. To do so, | fragmented nine M.
capitata into six pieces each, exposed one half of the fragments
at ambient light and the other half at 73% shaded light, and grew
them for two years. Then, | first used a trait-based approach and
sequencing of the ITS2 marker gene in Chapter Il, to test
whether light intensity induces phenotypic plasticity and
changes in symbiont community structure. Further, | used data-
independent acquisition (DIA) proteomics to identify significantly
more abundant proteins and enriched biological functions in
both light conditions. Lastly, | tested whether acclimation to
different light intensity changed heat and light tolerance, using
the recently-developed Coral Bleaching Automated Stress
System (CBASS). The results of this Ph.D. show that colony-scale
phenotypic plasticity is a core aspect of light acclimation in M.
capitata, and that high-light and low-light acclimated fragments
originating from the same genotypes exhibited different sets of
significantly more abundant proteins. We hereby highlight an
adaptive trade-off between the amount of biomass per surface
area and the amount of absorption of incident light. Further, |
showed that acclimation to low light intensity did not lower heat
tolerance, but lowered light tolerance. This comprehensive study
will contribute to expand the current knowledge on how corals
acclimatize to changing environments, and will have practical
implication for the conservation of future coral reefs.
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