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Marine microbes are central to several bio-geochemical processes, but only recently has the scientific community devel-
oped the high-throughput technologies to ask basic questions such as: who are they? where are they? How are they im-
pacted by their environment? The Tara Oceans project attempts to answer these questions at a global scale. In this con-
text, I have used both sequence-based approaches (metagenomics and metatranscriptomics) and microscopy to under-
stand marine microbial ecology on a global scale. 

I present an analysis of  243 metagenomes collected by the Tara Oceans expedition. Given in situ measurements of  envi-
ronmental parameters, we determined that, within the photic layer, temperature is the main deter-
minant of  marine prokariotic community structure. When analyzing the data at the level of  
orthologous groups (OGs), we observed that the majority of  the gene abundance stems from a 
small number of  core OGs (OGs present in every sample), which surprisingly largely overlaps 
with the core of  the human gut microbiome. 

I then describe a new approach for quantitative fluorescence imaging of  whole microbial commu-
nities: environmental high content fluorescence microscopy(e-HCFM). This approach uses dyes 
for major structures in most marine eukaryotic cells and high-resolution three-dimensional confo-
cal microscopy to obtain images of  all organisms present in a size-filtered sample. I present an 
analysis of  data from 42 Tara stations (5-20 micron size fraction), which resulted in 57,347 im-
aged organisms. I present an automated image analysis pipeline which classifies each one of  these 
objects into one of  155 different taxo/morphological classes. Additionally, I extract several measures of  biological signifi-
cance, including total biovolume of  each cell or its chloroplasts. 
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