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Molecular mechanism of carbon dioxide utilization in cyanobacteria and
chemolithotrophic bacteria
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Carbonic anhydrase (CA) is essential to inorganic carbon fixation in cyanobacteria, Two
experimental approaches have been employed in this study to investigate mechanisms of biosyn-
thesis of CA and assembly of carboxysome where CA is postulated to be localizec: 1) Overexpres-
sion of icfd gene encoding CA in a cyanobacterium, Synechococeus PCCTO72, by introducing tac
promoter, and 2) Search for genes of ribulosebisphosphate carboxyiase/oxygenase {RuBisCO} and
CA in a chemolithotrophic bacterium, Thiobacillus neapolitanus ATCC23641,

fac promoter was inserted 67 base pairs upstream of the coding region of icf4 and the
transformants obtained was designated as HD :: KT. Although growth rate constant was higher
in HD:: KT strain than in the wild type strain by 7-9%, the photosynthetic affinity for dissolved
inorganic carbon and CA activity were indistinguishable between these strains. The results
suggested that in the cyanobacterium, fac promoter was not as efficient as in Escherichia coli and
that the regulatory sequence responsive to change in CQ. concentration was localized within
approximately 70 base pairs 5” to the coding region of icf4d gene. When the fac promoter was
inserted in close proximity of the putative initiation codon of icf4, the transformant, designated
as 43P 1 KT, showed high COyrequiring phenotype.

Total DNA of T. neapolitanus was subjected to Southern hybridization with cyanobacterial
RuBisCO and CA genes as probes. A specific hybridization was observed with the RuBisCO gene
as the probe, while no such hybridization occurred with écfd. Oligonucleotide primers were
designed based on the conserved sequences found in Synechococcus and E. coli CA genes and used
for polymerase chain reaction to amplify the possible counterpart in T neapolitanus.
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