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Diatom pheromones – structure and function of communication
mediators of unicellular algae

 

Diatoms shape the marine environment as major primary producers and are the basis of aquatic food webs.
The chemical cues that mediate their life cycle and mating are poorly understood. A first attraction
pheromone was identified in the pennate diatom Seminavis robusta. This proline derived diketopiperazine
L-diproline mediates the chemoattraction of the mating partners. However, it is obvious that it is not the
only signa ling molecule of relevance in sexual reproduction. In this project we further investigate the
pheromone system that regulates mating in S. robusta. We found signaling molecules that induce a cell-
cycle arrest in the pairing cells and the production and perception of the attraction pheromone. The
identification of these sex-inducing pheromones was done using a metabolomics approach. The
exometabolomes of the two mating types of S. robusta were analyzed by LC-MS and upon comparison of
their metabolic profiles candidate molecules were found and verified in bioassays. A sulfated,
polyhydroxylated compound was identified as the L-diproline inducing pheromone, which structure will be
elucidated by NMR spectroscopy and high resolution mass spectrometry. Furthermore, the identity of the
second sex-inducing pheromone will be determined using the same metabolomics-assisted approach. To
get insights into the diversity and mode of action of the identified pheromones, structure- activity
relationship studies with L-diproline derivatives, as well as identification of the pheromones of other
mating groups of S. robusta will be accomplished.
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