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Project summary:

Diatoms are unicellular photosynthetic algae. They play a very important role in ocean biological activity, being
responsible of up to 40% of the net primary production in the oceans, which represents a fifth of the whole
carbon fixation on Earth. Their physiology and cell biology are more complex than higher plants because they
stem from a secondary endosymbiosis and their plastid is bounded by four membranes instead of two. In
higher plants, the major components of chloroplasts membranes are galactolipids i.e. mono- and di-galactosyl
diacylglycerol (MGDG and DGDG, respectively), sulfoquinovosyl diacylglycerol (SQDG) and phosphatidylglycerol
(PG) and the pathways to their synthesis is well-known. On the contrary, diatoms' plastid lipids synthesis has
yet to be disentangled into detail. In order to do that, mutants were generated using CRISPR-Cas9 technology
to knock-out (KO) candidate genes involved in the synthesis of plastid lipids. The aim of the internship will be
to phenotypically analyse such mutants at the lipidomic, physiological and morphological levels. For this, the
student will generate lipidomics data using methods established within the host team (via GC-MS and LC-
MS/MS), transcriptional study (via qPCR), growth, photosynthetic activity tests (in collaboration with a team
within the department specialised in photosynthesis), and morphological characterisation of the mutants’
plastids by means of both 2D and 3D electron microscopy (EM), with a particular focus on thylakoid membrane
arrangement.
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