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Abstract: Pullulan is an exopolysaccharide produced by Aureobasidium spp. Despite its
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widespread biotechnological applications, the mechanisms underlying the biosynthesis and
regulation of pullulan remain to be studied. In recent years, researchers have employed
molecular biological techniques to elucidate the molecular mechanisms of pullulan synthesis
and regulation. The transmembrane protein AmAgs2 is identified as a key enzyme for the
synthesis of pullulan, and the cAMP-protein kinase A (cAMP-PKA), target of rapamycin 1
(TORC1), high osmotic glycerol 1 (HOG1), and sucrose nonfermentable 1 (Snfl) signaling
pathways are involved in the regulation of pullulan synthesis. We reviewed the research
progress in this field, aiming to give insights into the research on the synthesis and regulation
mechanisms of fungal extracellular polysaccharide and provide theoretical support for building
cell factories with high yields of pullulan.

Keywords: Aureobasidium spp.; pullulan; synthetic pathway; regulatory mechanism; signaling
pathway
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Figure 1 Chemical structure of the pullulan.
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Table 1 The pullulan titers and yields produced by different strains of Aureobasidium spp.
Strains Substrates Pullulan titers (g/L) Yields (g/g substrates) References
A. pullulans MTCC 1991 Sucrose 125.7 4.1 [24]
A. melanogenum TN3-1 Glucose 110.3 0.8 [7]
A. melanogenum AMY-PKS-11  Glucose 103.5 0.8 [25]
A. pullulans RBF 4A3 Sucrose 88.6 0.6 [26]
A. melanogenum E136 Inulin 70.6 0.6 [27]
A. pullulans RM1603 Sucrose 62.5 0.8 [28]
A. melanogenum TN2-1-2 Xylose and glucose 55.1 0.5 [29]
A. pullulans P56 Beet molasses 49.0 0.5 [30]
A. pullulans BL06 Sucrose 37.9 0.2 [31]
A. pullulans NG Glucose 18.3 0.3 [32]
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Figure 2 The pullulan synthesis pathway in Aureobasidium melanogenum. AmAgs2: a-glucan synthetase2;
Amy D: Extracellular a-amylase catalytic domain; Gys_D: Intracellular GT1 Glycogen synthetase domain;
EPST D: EPS_sugtrans domain (EPST_D) embedded in multiple transmembrane regions; Gys: Glycogen
synthetase; Glgl and Glg2: Glycogenin isoforms; Gcesl: Ceramide B-glucosyltransferase; Sgtl: Sterol
glucosyltransferase; Short o-(1,4)-glucosyl chain: Pullulan primer; Long a-(1,4)-glucosyl chain: Pullulan
precursor; Lph-G: Phospholipid intermediate-glucose; HXT: Hexose transporter; Glc: Glucose; Glc-6-P:
Glucose-6-phosphate; Glc-1-P: Glucose-1-phosphate; UDP-Glc: UDP-glucose.
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Figure 3 The various signaling pathways that are involved in pullulan synthesis in Aureobasidium spp.
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