The cyanate utilization capacity of marine unicellular Cyanobacteria
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ABSTRACT: Cwanate, a bv-product of urea decomposition, is a potential nitrogen (M) zource in
marine environments, but to date it has received scant attention, Cvanobactera presumably
acquire this compound via a substrate-specific ABC-tvpe transparter (cyndBD), and they convert
it to ammonium and carbon dioxide by cvanase [cynS) activity, Participation of cvanate utilization
genes in M-stress responses in cyvanobactera has been implied presiously, but itz ecological
context haz not been studied, We emploved polvmeraze chain reaction protocols for cyrA
amplification to examine the potential for cvanate recruitment in the Gulf of Agaba, northern Red
Sea. We alzo monitored growth of cvanobactedal strain: with different cynfBDS complementz on
oyanate-containing media, We showed that cvanate iz utilized az the sole W source by strains with
the full gene complement, and residual growth, fed by natural decay of cvanate to ammonium,
wiaz obzerved in strains lacking any of theze genes. Matural abundance of cynd products in the
oligotrophic Gulf of Agaba indicates that cvanate constitutes an eszential KN source for
Prochlorecocces, but not for Synechococcys populations, Moncwanobactedal cvnd sequences
indicate cvanate utilization by a variety of other phototrophic microorganisms, We hvpothesize
that in stratified water bodies, cvanate utilization iz confined to the M-deplete upper photic
raneg, where it plavs a role in "regenerated” primary production,
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