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Diatoms hold much promise for the production of lipids and other metabolites. We apply a
functional genomics approach using the model diatom Phaeodactylum tricornutum In order
to ldentify the key regulator genes that drive lipid synthesis. To this end we are using RNA-
seq to sequence the transcriptome of P. tricornutum during stress conditions and comparing
these transcrilptome profiles with non-llpid producing conditions. In this way we map the
metabolic reprogramming that cells undergo during the switch from growth towards carbon
storage and In particular lipid production. Since we are chiefly Interested In the regulators
Involved In this reprogramming and, to a lesser degree, In the enzymes actually effectuating
this change, we are performing our analysis during the first 24 hours of these lipid

producing conditions when lipid productivity Is only starting. In the second phase of the
project we will attempt to activate this program during conditions that favor exponential
growth using genetic engineering. Preliminary transcrlptome analysis using cDNA-AFLP
shows that 2-5% of genes respond to Investigated stress conditions. Furthermore, metabolic
analysis shows that there are quantitative changes detectable In chrysolaminaran and lipid
storage products. These changes appear to be coupled to cell cycle progression. We have
also shown for the first time that P. tricornutum lipid productivity can Indeed be enhanced
by overexpression of endogenous genes.



