Biogeochemical insights from
marine algal genomes
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What influences the distribution and evolution of
microbes In the ocean?

Avallability of nutrients (+ light for autotrophes) in the context of
physical constrains (e.g. T) and biological interactions
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The principal forces of evolution in prokaryotes and their
effects on archaeal and bacterial genomes

Innovation: duplication, HGT, replicon fusion

Genome degradation ——
Genome streamlining/
purifying selection
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Common and rare genes in selected archaeal
and bacterial genomes
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Is the distribution of phytoplankton functional groups also
Influenced by the availabllity of nutrients?

Red = diatoms; green = cynaobacteria; blue = picoplankton; yellow = large phytoplankton

Cermeno et al. 2008, Follows et al. 2007




What about insights from algal genomes?

Genome

- Innovation: duplication, HGT, TE, recombination, endosymbiosis
streamlining
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Endosymbiontic gene transfer (vertical)
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Phylogeny of zeaxanthin epoxidase (ZEP)
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Proteobacteria
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Conserved Diatom Genes Involved in Nitrogen Metabolism
that are of Probable Bacterial Origin and are
Missing in other Photosynthetic Eukaryotes

Y (Yes, present), N (No, not present) in T. pseudonana (Tp) or P. tricornutum (Pt)
Bowler et al. 2008, Nature, published ahead of print







Horizontal gene transfer (HGT)
(prasionphytes)
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How can we link genomic information to the environment?




Global eukaryotic metatranscriptome of upper ocean

Recover microbial samples

Filter and concentrate
microbial biomass

Extract community RNA
and/or DNA

Amplify community
RNA
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Puget Sound
Reads 136,99

Equatorial Pacific
Reads 119,152

Weddell Sea, Southern Ocean

Reads 212,301
(New Roche grant: 3Gb!)

unpublished




Taxonomic affiliations for sequences from Puget Sound (MEGAN
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Matches (%) to upregulated genes of the T. pseudona  na transriptome

73% of T. pseudonana-like
B matches environmental sequences had a
B no matches match to the transcriptome
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Number of matches to upregulated genes
of the T. pseudonana transcriptome
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|dentification of protein function (Pfam data bank)
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Moore et al. L&O, 2008

emperature at time of sampling was 13 C (12 August, sunny day)




Conclusions

Sequencing many more algal genomes
from different environments and different taxa

Transcriptome analysis under environmentally important
conditions

Metatranscriptome sequencing (monitoring)

What drives genome evolution of algae
INn an environmental context?




