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Abstract: Protein cross-linking plays important roles in food, chemical, medicine and other fields.

Enzyme-catalyzed protein cross-linking is an efficient and economically viable alternative to physical and

chemical cross-linking. However, detailed analysis of enzyme-catalyzed protein cross-linking at molecular
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level is still lacking. This review summarized the mechanisms of enzyme-catalyzed protein cross-linking,

its effects on protein structure, and its applications in food, chemical and pharmaceutical fields.

Keywords: protein cross-linking; transglutaminase; oxidase; lipoxygenase; glutamyl endoproteinase;

industrial application
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Table 1 Overviews of enzymes catalyzing protein cross-linking

Enzymes Cofactors  Substrate proteins Application

Transglutaminase Ca** Myosin; actinin; wheat protein; soy Seafood; surimi products; meat products; wheat
protein; collagen; casein products; dairy products; baked food manufacturing

Tyrosinase Cu** Casein; collagen; B-lactoglobulin;  Protein network formation; hydrogel formation;
oat protein; gelatin; soy glycinin;  bread making; emulsion stabilization; production
actomyosin of protein nanoparticles

Laccases Cu** Whey protein isolate; collagen; oat Protein network formation; hydrogel formation;
protein; gelatin; B-lactoglobulin; bread making; emulsion stabilization; production
bovine serum albumin; bovine skim of protein nanoparticles
milk; stirred fermented milk

Peroxidase Heme a-lactoalbumin; bovine serum Protein network formation
albumin; gelatin; whole bovine milk

Sulthydryl oxidases FAD, FMN Wheat protein Protein network formation

Lipoxygenase Fe?* Wheat protein Protein network formation

Glutamyl endoproteinase Ca®” Soy protein

Protein condensation
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Catalytic mechanisms underlying enzyme-catalyzed protein cross-linking.
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Figure 2  Strategies for mining and engineering of protein cross-linking enzymes.
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