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Transfer of nitrogen fixing ability to plants: Model experiments in
cyanobacteria
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We established transposon-tagging mutagenesis in the nonheterocystous
cyanobacterium Leptolyngbya boryana. Using this technique, we i1dentified one gene that is involved
in mechanism for coexisting nitrogenase and photosynthesis. To identifﬁ a gene set for transfer of
nitrogen fixing ability to plants we isolated transformants in which the 20-kb nif gene cluster from

L. boryana was integrated into a genome neutral site of the cyanobacterium Synechocystis sp. PCC
6803. To activate the expression of the nif genes the cnfR gene encoding the transcriptional
activator for the nif genes was also integrated into another genome neutral site. A low but
significant activity of nitrogenase was successfully detected in the transformants. This is the
first example for functional expression of nitrogenase in oxygenic photosynthetic organisms.
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