Analysis and modification of carrageenans using enzymes
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Carrageenans refer to as a class sulfated galactans found in the cell wall of numerous red algal (Rhodophyta). Theses polysaccharides have in common a linear backbone of D-galactose alternately linked by α(1,3) and β(1,4) glycosidic linkages; the disaccharide repetition moieties - called carrabiose moieties - are classified according to substitutions that occur on the free hydroxyl groups. These substitutions are generally ester sulfate or a 3,6-anhydro-ring on the 4-linked residue. The diversity of carrageenans is explained in part by the diversity of possible carrabiose structures, but mainly by the co-occurrence of various carrabiose units in polysaccharide giving hybrid - copolymer - structures which differ by the amount and distribution of (random, block) of the moieties.
Study of carrageenan hybridity has been facilitated by the use of carrageenases1 because the resulting degradation products reflect the structure of undigested carrageenan. Pseudomonas carrageenovora -carrageenase and Alteromonas fortis -carrageenase were used to analyse series of hybrid carrageenans, including hybrid -/-, -/-, -/- and -/-/-/-carrageenans2-4. The hybrid oligosaccharides obtained after enzymatic degradation were purified and their structures had been resolved by NMR. These investigations allowed highlighting different mode of distribution of carrabiose units which could explain difference in term of carrageenan functionality.
Structure analyses were conducted aiming at predicting, in term, functional properties of carrageenan. In parallel, we have also developed another approach which consists in monitoring the structure of carrageenan using enzymes. Beside the molecular mass, the occurrence of anhydro-galactose and the sulphate decoration are the main structural parameters affecting the physico-chemical properties of carrageenans. During the biosynthesis, the addition of sulphate and the formation of anhydrogalactose are catalysed by sulfotransferases and galactose-6-slfurylases5, respectively. These latter are very original protein because of the chemical reaction they catalysed found exclusively in red algae. The sulfatases; catalysing the removal of sulphate ester groups, are involved in the biodegradation of carrageenan. The discovery of novel enzymes allowing enzyme-assisted modification of carrageenan leading to the production of carrageenan with control structure will be introduced.
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