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Metabolic engineering of glycinebetaine in
nitrogen-fixing cyanobacterium, Anabaena sp. PCC7120,

for improvement of cultivated fields.
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Abstract :

Nitrogen-fixing cyanobacterium Anabaena strains play an important role in the nitrogen cycle in
tropical paddy fields although they are salt sensitive. Therefore improvement of salt tolerance of
Anabaena cells by genetic engineering is an interesting subject. In some cyanobacteria, it is known
that glycinebetaine has a function in the osmotic protection of the cells to live in severe
environments including sea water. It has been reported that a halotolerant cyanobacterium
Aphanothece halophytica was able to synthesize glycinebetaine as a compatible solute from glycine
via two-step methylation reaction pathway. Here, the genes encoding glycine-sarcosine and
dimethylglycine methyltransferases (ApGSMT-DMT) from Aphanothece halophytica were expressed in
Anabaena sp. strain PCC 7120. The ApGSMT-DMT expressing Anabaena cells were capable to
synthesize glycinebetaine without addition of any substance. The accumulation level of
glycinebetaine in Anabaena cells increased upon the increase of salinity. The transformed cells
exhibited a better growth and more tolerance to salinity than the control cells. As it is expected
that nitrogen-fixing cyanobacteria will be applied as biofertilizer, salt tolerant Anabaena

transformant may have important scientific information for future sustainable agriculture.
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