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Fig.1 Hierarchical structures of shrimp carapace®
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Fig.3 Schematic representation of protein co—folding and mechanism of pH-mediated mesoscopic reconstruction®
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Fig.4 Schematic of nanosculpting for hollow structures based on the Kirkendall effect™
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Fig.5 Process of 1D unit structure construction based on surface patch binding and customization of 2D

and 3D hierarchical structures based on interfacial interaction™
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Fig.6  Schematic representation of lactoferrin biosurface with multiple biofunctions?
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Fig.7 Thoughts on the study of the hierarchical structure of food proteins
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Research Progress on the Precise Construction of Hierarchical Structures of Food Proteins

Li Xuyuan, Chen Zhengxing, Wang Tao
(National Engineering Research Center for Cereal Fermentation and Food Biomanufacturing, Jiangnan University,
Wuxi 214122, Jiangsu)

Abstract Hierarchical structures are long—range controllable high—level structures that are assembled by confined assem-
bly at the multidimensional spaces of unit structures with short—range orders. Hierarchical structures are characteristic of
directional arrangement by unit structures and high programmability in their scales and dimensions. Due to dynamic de-
sign logic and normalized construction mechanism, such highly organized and spatially diverse structures assembly with
similar unit structures may find critical applications in design of functional foods. However, current design and develop-
ment of hierarchical structures are based on artificial polymers and engineered proteins, while it is yet to have studies
focused on natural proteins. The primary reason is the lack of process control of protein folding. In this paper, the re-
search progress on the precise construction of hierarchical structures of food proteins is reviewed, which is based on pro-
tein co—construction technology from three aspects: mesoscopic reconfiguration, nanoscale carving, and hierarchical cus-
tomization. This work provides new ideas and methods for constructing the key technological system for value—added uti-
lization of food proteins, trying to provide certain theoretical and practical support for promoting the development of food
protein industry in China.

Keywords hierarchical structures; confined assembly; protein modification; precise construction



