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Introduction: Extant organisms (including many
in anoxygenic conditions) are from lineages that have
likely gone through O,-rich evolutionary bottlenecks at
some point over the last ~500 million years, or have
adapted to ephemeral O,-rich conditions and associat-
ed organisms in their microbial consortia. Ribulose
1,5-bisphosphate (RuBP) carboxylase/oxygenase (Ru-
BisCO) catalyses a key reaction by which inorganic
carbon is converted into organic carbon. We currently
have very limited information regarding the ancient
phenotype of RuBisCO; mapping the modern pheno-
type onto past organisms plays a key role in the bioge-
ochemical interpretation of Precambrian carbon iso-
tope fractionation signals even though the temporal,
environmental and organismal limitations of applying
this assumption are completely unknown. Here we
present the results from the first phase of our study, in
which we have reconstructed a phylogenetic tree of the
RuBisCO protein family and comparatively analyzed
inferred node sequences with extant organismal se-
quences to extract functional and structural characteri-
zation insights into the biochemical role of the ancient
RuBisCO sequences.



