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Alkane biosynthesis is ubiquitous in cyanobacteria. To date, the following two native alkane
biosynthetic pathways have been identified: the acyl-acyl carrier protein reductase—aldehyde
deformylating oxygenase (Aar—Ado) pathway and the a—olefin synthase (OLS) pathway. In this study, we
introduced alka(e)ne synthetic genes (aar and ado) from the halotolerant cyanobacterium Aphanothece
halophytica into the freshwater cyanobacter ium Synechococcus elongatus PCC 7942. The hydrocarbon amount
in transformant S. e/ongatus PCC 7942 cel |s was around 3—fold higher than control cells under salt stress
condition. The accumulation pattern of hydrocarbons in transformant cel |s suggested different substrate
specificities of the alka(e)ne synthetic proteins between S e/ongatus PCC 7942 and A. halophytica.
Increased alkane accumulation in transformed cells correlated with the upregulation of the introduced
Aar protein. Furthermore, upon salt stress, the upregulation of aar and ado genes in A halophytica
was also confirmed. These observations provide an approach for the improvement of alka(e)ne production
in cyanobacteria via genetic engineering and exposure to salt stress. We also generated a S. e/ongatus
PCC 7942 knockout mutant deficient in Aar and Ado. The nul | mutant completely abolished alkane production
and exhibited a salt-sensitive phenotype. This result indicated that alka(e) ne productionmay contribute
to salt tolerance in cyanobacteria.




