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How does Si accumulation of diatoms affect bacterial community species composition and Si cycling in marine water?
Diatoms are among phytoplankton taxa which show a significant contribution to the global primary production. All primary production is converted into particulate or dissolved organic matter (DOM) which becomes the main source of carbon and energy for the complex marine food web. Bacteria are the organisms that decompose the particulate detritus and regenerate nutrients into forms available for other organisms. In this sense, phytoplankton drive bacterial community dynamics as they are the among the main suppliers of organic matter.

In addition, diatoms are the major utilizers of the nutrient silicic acid since they use it to form their distinct silica cell wall (frustule). The formation of the frustule makes cells heavier, since they carry an armor like coating, helping them to sink faster than other species and eventually making them important to the export flux of carbon into the ocean interior. However, not all diatoms need or utilize silicic acid. One example of such exception is the well-studied species Phaeodactylum tricornutum that can grow independently of the presence of silicon in the water. 

This peculiarity of some diatom species leads to the formation of DOM with different characteristics. In this project work, experiments will be performed with DOM from diatom cultures grown with and without silica given as substrates (“food”) to natural bacterial communities. The experiments aim at identifying differences in bacterial diversity and species composition caused by the different substrates. Also, the study will help to identify the major bacterial players in Si recycling – an important process that fuels ocean productivity.


Does grazer presence stress induce sifts in SITs expression patterns in diatoms?
Diatoms, with more than 20000 identified species, are among the most diverse phytoplankton groups. Their most distinct characteristic is their silica cell wall (frustule), the formation of which gives them a distinct and influential role in the ecology and biogeochemistry of the oceans. The formation of the frustule demands the transportation of silicon, in the form of silicic acid, from seawater into the diatom cell. This transportation is performed by silicon transporter proteins (SITs). The expression of these transporters, more than one in each species, is regulated by changes in silicic acid availability and environmental conditions and is probably the result of continuous diversification and adaptation of the species to the changing ocean conditions through their evolution. 
During their evolution diatoms faced the evolution of other species and the silica cell wall acquired also the role of a defense mechanism against grazers. In the presence of grazers, diatoms alter their cell thickness by simultaneously increasing the Si uptake rate and reducing their growth rate. However, it is not yet known how the response to grazers is regulated and what the involvement of SIT gene expression could be. 
In this project work, the student will work closely with members of a larger research group on microbial ecology and perform experiments with phytoplankton cultures. The student will learn to work in a microbial ecology laboratory, culture phyto- and zoo-plankton species, measure nutrients in marine water, sample and extract RNA, and perform real time quantitative PCR assays (qPCR). 

These two projects are mainly for 30 hp courses, but can be modified to fit 15 hp projects or to fit a 15 hp degree project and a 15 hp project course in biology
