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Analysis of the molecular evolution of photosynthetic CO2-fixing pathway
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5,000,000
/
(RuBisCO) CO02
co2
RuBisCO RuBisCO C02
C02/02 RuBisCO
co2 /

The Calvin cycle is a primary metabolic pathway for CO02-fixing in plants,
algae, and cyanobacteria. Ribulose-1,5-bisphosphate carboxylase/oxygenase (RuBisCO) is the
CO02-fixing enzyme in the Calvin cycle. Methanogenic archaea are not photosynthetic organisms but
possess a unique CO2-fixing cycle which is composed of partial steps including RuBisCO catalyzing
step from the Calvin cycle and Ribulose monophosphate pathway. Therefore, the methanogenic archaeal
COo2-fixing pathway is thought to be a primitive metabolism of the photosynthetic Calvin cycle. In
order to study molecular evolution of the Calvin cycle, we analyzed enzymatic properties of RuBisCO
in this CO2-fixing pathway. Methanogenic archaeal RuBisCO shows very low maximum reaction rate for
;hg_cggboxylase reaction and C02/02 relative specificity factor, as compared with photosynthetic

ubisCOs.
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