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Abstract: Pectin methylesterase (PME) is an important pectinase that hydrolyzes methyl esters in pectin to release methanol
and reduce the degree of methylation of pectin. At present, it has broad application prospects in food processing, tea beverage,
paper making and other production processes. With the in-depth study of PME, the crystal structures with different sources
have been reported. Analysis of these resolved crystal structures reveals that PME belongs to the right-hand parallel B-helix
structure, and its catalytic residues are two aspartic acids and a glutamine, which play the role of general acid-base,
nucleophile and stable intermediate, in the catalytic process. At the same time, the substrate specificity is analyzed to
understand the recognition mechanism of the substrate and active sites. This paper systematically reviews these related
aspects.
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Table 1 The pectin methylesterases with known crystal
structure

Sources PDB ID Reference
Bacteria

Yersinia enterocolitica 3UwWo [13]
Erwinia chrysanthemi 1QJV [14]
E. chrysanthemi B374 2NTB [15]
Fungus

Aspergillus niger 5C1C [16]
Plant

Lycopersicon esculentum 1XG2 [17]
Daucus carota 1GQ8 [18]
Animal

Sitophilus oryzae 4PMH [8]
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Fig. 1 Multiple sequence alignment results of PME with known crystal structure. The sequences used in the multiple
sequence alignment analysis are download from crystal structures of the PDB database.
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Table 2  Active site residues in CE8s protein

PDB ID Active site residues

4PMH GIn199 Asp200 Asp226
1GQ8 GIn135 Asp136 Asp157
1QJIV GIn131 Asp132 Asp153
1XG2 GIn177 Aspl78 Asp199
3UwWo GIn176 Aspl77 Asp199
5C1C GInl167 Aspl68 Asp189
2NTB GIn177 Aspl78 Asp199
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Fig. 5 The active sites of Erwinia PME (2NTB).
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Fig. 6 The catalytic mechanism of PME based on crystal structure and kinetic analysis of directed mutants
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Fig. 7 Schematic representation of the distribution of
amino acid residues associated with substrate binding
involved in the PME active pocket and the interaction of the
enzyme with the substrate. (A) Distribution of amino acid
residues associated with various substrate bindings. (B)
Schematic diagram of interactions involved™®..
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