Characterization of  Transglycosidases for Enzymatic Modification of Starch
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Various transglycosidase enzymes that modify starch molecules have been characterized. These enzymes are involved in starch biosynthesis (in plants, algae), degradation (in bacteria, archaea), or in maltose/glycogen metabolism (in animals, microbes. They all belong to the α-amylase superfamily but classify in different Glycoside Hydrolase (GH) families (http://www.cazy.org). Cyclodextrin glucanotransferase (Bacillus circulans; GH13)1,2, amylomaltase (4-α-glucanotransferase; Thermus thermophilus; GH77)3, branching enzymes (1,4-α-(cleaving) and 1,6-α-(branching) glucanotransferase; T. thermophilus; GH57)4 and glucansucrase (1,4-α-(cleaving) and 1,6-α-(synthesizing) glucanotransferase; Lactobacillus reuteri; GH70)5 catalyze the transfer of glucan units from one α-glucan to another in a disproportionation reaction. In incubations with starch as donor and/or acceptor molecule, this polysaccharide retains its large molecular mass, but may gain new properties. 
Following their purification, these proteins have been crystallized and high resolution 3D structures elucidated. The detailed information obtained about their reaction mechanisms, active sire residues involved in catalysis, or in substrate/product binding, has been used to optimize enzyme properties by enzyme engineering (improved transglycosylation / hydrolysis ratios, increased glycosidic linkage specificity). Modified starches produced by wild type or engineered enzymes provide interesting ingredients for application in food products.
An example is amylomaltase-treated potato starch, showing thermoreversible gelation at concentrations of 3% (w/v) or more, thus making it comparable to gelatin6. Because of its animal origin, gelatin is not accepted by several consumer groups. Therefore, the amylomaltase-treated potato starch provides a plant-derived substitute for gelatin.
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