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Functional evolution of pyrenoids in chlorarachniophytes
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Approximately one-third of the global carbon assimilation is estimated to
occur within pyrenoids, which are widely present in eukaryotic algae. Pyrenoids are involved in
C02-concentrating mechanisms (CCMs) supplying C02 to the carbon-fixing enzyme Rubisco. Although
Rubisco is the predominant component of pyrenoids, other pyrenoid-associated proteins remain to be
elucidated in most algae. To understand the diversity and evolution of pyrenoid-based CCMs among
algae, we here investigated the pyrenoid proteome of a marine chlorarachniophyte alga. Our
localization experiments demonstrated the specific targeting of eight proteins to pyrenoids. These
included a putative Rubisco-binding linker, carbonic anhydrase, membrane transporter, and
uncharacterized GTPase proteins. Notably, most of these proteins were unique to this aI?al lineage.
This study provides insights into the convergent evolution of CO2-concentrating organelles at the
molecular level.
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