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Project summary: 
Microalgae in the oceans are pivotal for the carbon cycle, atmospheric oxygen and trophic networks. These 
single-celled photosynthetic organisms constantly face environmental variations (nutrients and light), and 
their physiological responses determine ecosystem functioning. In polar regions, the survival of microalgae in 
prolonged darkness during the polar night is one of the most intriguing physiological phenomena. These 
productive regions are important for carbon sequestration but are facing perturbations due to climate change. 
The microalga Phaeocystis antarctica is an important primary producer in the Antarctic (i.e. 60 % of the primary 
production). This microalga survives long periods of darkness (e.g. 5 months). During the austral spring, the 
microalga resumes growth and photosynthesis and can form massive blooms. Because of logistical 
difficulties that prevent winter sampling in these regions, our knowledge on the physiology and cellular 
adaptation of this microalga in polar night/day remain very limited. Here, we propose to simulate the winter-
spring transition in the laboratory and investigate the photo-physiology and metamorphosis of the microalga 
Phaeocystis antarctica that we maintain in culture. The student will measure different photosynthetic 
parameters (collab. with LPM) and quantify carbon fixation in light/dark transitions. In parallel, she/he will 
reconstruct in 3D the cellular architecture of microalgae using FIB-SEM (collab. with MEM and IBS), with a focus 
on the morphometrics (volume, surface) of mitochondria, plastids (thylakoids and pyrenoid), and carbon 
reserves. This will be also carried out on natural free-living Phaeocystis cells collected in the Antarctic by the 
Tara-Oceans expedition. To identify underpinning molecular players, he/she will search for gene homologs 
involved in chloroplast biogenesis at dark/light transition in plants (e.g. photoreceptors, PEP) and quantify 
their activity (collab. with ChromDev). The candidate will be trained to photophysiology, 3D image analysis and 
molecular methods and will benefit from a collaborative network at IRIG. 
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