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Metagenomics is a technique that enables us to look at parts of the biosphere that were masked to us. With
present estimates suggesting that ~98% of the microorganisms are not amenable to growth under lab condi-
tions, metagenomics is helping us to understand the role of microorganisms in different environments.

Two metagenomic discoveries of light harvesting by microorganisms will be discussed. The first is the find-
ing of light-driven rhodopsin proton pumps in marine microorganisms. These rhodopsins are now believed
to be present in 70% of marine bacteria and archaea in the photic zone. The second is the discovery of
cyanophages (viruses infecting cyanobacteria) that carry in their genomes photosynthetic genes coding for
both photosystem-I and II proteins. It was suggested that the horizontal transfer of these genes might be
involved in increasing viral fitness.

Furthermore, the discoveries of strange rhodopsins, the bestrhodopsin ion-channel complexes and the potas-
sium channelrhodopsins, to be used as potential tools for optogenetics, will also be described.

The implications of metagenomics on basic and applied science as a whole will be elaborated.
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