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ABSTRACT

The enzyme Rubisco is responsible for almost all
carbon fixation on earth. The evolution of Rubiscos
that discriminate strongly between their substrate
CO2 and the undesired side-substrate O2 over 2
billion years ago was a key step in the rise of oxygenic
photosynthesis and complex aerobic life. | will discuss
how we used ancestral sequence reconstruction and
the biochemical characterization of ancient,
resurrected Rubiscos to recapitulate this crucial
event. This showed how Rubisco increased its
specificity and carboxylation efficiency through the
gain of a new accessory subunit before significant
atmospheric oxygen was present. It also illuminated
why Rubisco subsequently became completely
dependent on this new interaction. | will conclude by
briefly discussing ongoing work on the evolution of
the ‘Rubiscosome’” a set of dedicated chaperones
that became necessary to fold and assemble Rubisco
along the lineage to plants.
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