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Marine picocyanobacteria of the genera Synechococcus and Prochlorococcus are numerically dominant in vast 
tracts of the ocean. Using a combination of radiotracer and flow cytometric sorting studies we have evaluated 
the importance of each genera in marine CO2 fixation [1]. Although a minor component numerically, 
photosynthetic picoeukaryotes (PPEs) are also important marine primary producers. However, these PPEs can 
also act as bacterivores in oligotrophic gyre ecosystems, actively consuming picocyanobacteria [2, 3]. Such 
biotic control of natural picocyanobacterial populations likely also includes viral lysis. Indeed, cyanophages 
actively shut down host CO2 fixation whilst maintaining photosynthetic electron transport during infection [4].  

 As well as biotic control of cell abundance, natural picocyanobacterial populations are also structured 
genetically by abiotic factors such as temperature, nutrient availability and light intensity [5]. Specifically for 
Synechococcus, we have developed a high resolution phylogenetic framework to fine tune the geographical 
partitioning of this genus in situ, which is particularly well typified along Atlantic Meridional Transects [6]. In 
concert with in-depth genomic and metagenomic studies, we aim to uncover the specific adaptation 
mechanisms of the numerous Synechococcus phylotypes observed, that will help explain the successful 
colonization of this genus throughout the marine environment. 
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