Controlling carrageenan structure using carrageenan-sulfatases
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Carrageenans are sulfated polysaccharides that are found in the cell walls of red algae. These polysaccharides have well-known gelling and texturizing properties that are widely appreciated in industrial applications. These functional properties depend strongly on the sulfation of the moieties of the carrabiose repetition unit. For example, -carrageenan from Kappaphycus alvarezii (1 sulfate per carrabiose unit) makes strong gels in the presence of potassium, while -carrageenan from Eucheuma denticulatum (2 sulfates per carrabiose unit) is used to form elastic gels in the presence of calcium. Between these two extreme carrageenan structures, there is a gradient of carrabiose composition in hybrid -/-carrageenans, ranging from -carrabiose-rich to -carrabiose-rich polysaccharides.


In practical terms, carrageenan sources are selected according to their abundance and their functional properties; however, another approach involves controlling carrageenan synthesis to ensure that the required physico-chemical properties are obtained. The molecular mass, the occurrence of anhydrogalactose, and sulfate decoration of the galactan chain are the main structural parameters affecting the physico-chemical properties of carrageenans. During biosynthesis, the addition of sulfate and the formation of anhydrogalactose are catalyzed in algae by sulfotransferases and galactose-6-sulfurylases, respectively. Similar to the alkaline conversion used in industry, galactose-6-sulfurylases improve the gelling properties of carrageenan1. The biodegradation of carrageenan involves carrageenases which cleave the glycosidic bond and sulfatases which catalyze the removal of sulfate. Only exo-sulfatase acting on oligo-carrageenans were described in the litterature which, from a biotechnoloigical, point of view had little interest.

In this context, we have screened carrageenan sulfatases activities produced by several marine carrageenolytic bacteral aiming at observing enzyme acting on undegraded polysaccharides. We have purified and biochemically characterized sulfatases active on - and -carrageenan. The genes of the sulftases were cloned and the protein recombinatly overexpressed. With these carrageenan-sulfatases we were able to prepare new carrageenan structure such as pure -carrageenan and hybrid -/- and -/-/-carrageenan2.
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