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Table 1. Classification of starch debranching enzymes

Enzyme Pullulan Amylopectin GH Family
pullulanase b b GH13
amylopullulanase a, b a, b GH57
isoamylase - b GH13

a, hydrolysis of a-1, 4-glucosidic linkages; b, hydrolysis of a-1, 6-
glucosidic linkages; — , not catalyze the hydrolysis of a-1,4-glucosidic
linkages or a-1,6-glucosidic linkages.
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Figure 1. The schematic and characteristics of substrate of starch
debranching enzymes. (a) The minimum substrate for pullulanase:
maltosyl maltose; (b ) The minimum substrate for isoamylase:
maltotriosyl maltotetraose; ( ¢) Hydrolysis of substrate by starch

debranching enzymes.
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Figure 2. Protein structures of starch debranching enzymes. (a) B.

acidopullulyticus pullulanase; (b) P. amyloderamosa isoamylase.
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Advances in studying microbial GH13 starch debranching
enzyme-A review
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'State Key Laboratory of Food Science and Technology, *School of Biotechnology and Key Laboratory of Industrial
Biotechnology Ministry of Education, Jiangnan University, Wuxi 214122, China

Abstract ; Pullulanase and isoamylase belong to the GH13 family ( glycoside hydrolase family 13) with similar sequence,
catalytic mechanism and three-dimensional fold ( ( B/a)-barrel structure). Starch debranching enzymes can hydrolyze
the a-1,6-glucosidic bonds at the branch sites of starch, and improve raw material utilization and production efficiency in
the starch industry. In this review, the substrate specificity, protein structure, advances and new trends in the study of
microbial GH13 starch debranching enzyme were systematically introduced. In addition, some opinions on the research
status and prospect for starch debranching enzyme were discussed.

Keywords: starch debranching enzyme, pullulanase, isoamylase, GH13 family
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