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Genetic manipulation of the paddy-field cyanabacterium Anabaena for enhanced nitrogen-
biofertilizer potential in stressful environments
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As naturally abundant photodiazotrophs of tropical rice-fields, cyanobacteria make very significant contributions to the carbon 
and nitrogen economy of the paddy fields. During the course of millions of years of their evolution, they have developed a robust 
mechanism to withstand diverse environmental stresses. However, their carbon and nitrogen fixation potential is adversely 
affected during stress. Analysis of molecular mechanisms operating during normal and stress conditions in the paddy-field 
inhabiting strains of Anabaena have revealed that tolerance to oxidative stress is central to building enhanced generic tolerance 
to all the stresses. We have characterized several oxidative stress alleviating genes and proteins from Anabaena and elucidated 
their function(s) in cyanobacterial physiology. These include manganese and iron dependent superoxide dismutases, two 
manganese catalases and several peroxiredoxins. Mutagenesis (deletions and point mutations) and/or over-expression of such 
genes have been carried out to assess their role in stress tolerance. These studies have identified genes important for protecting 
photosynthesis and nitrogen fixation in ambient or stress conditions and in different cell types and cellular compartments. 
Highlights of these finding will be elaborated to showcase some successful attempts at strain improvement.
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