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Abstract

Protein assembly into supramolecular structures (e.g. aggregates, fibrils and nanotubes) is a
widespread phenomenon in biological sciences. Nowadays, it is well documented that the
amphiphilic properties of proteins is a driving force to their self-assembling into innovative
micro- and nanostructures of high interest in the food and pharmaceutical fields. Formation of
such structures is strongly dependent on physicochemical conditions and protein
conformation.

In this study, bio-based nanostructures were produced from assembly of hen egg white
lysozyme (Lys) and bovine a-lactalbumin (a-La) — i.e. two homologous globular proteins with
opposite charge), under various processing conditions: heating treatment (55 °C and 75 °C),
holding time (25 and 35 min) and pH (3 and 11). The nano-scale structures prepared by
solubilization of 2 mg mL™ of Lys and a-La powders in water, at a molar ratio of 1:0.54, were
characterized via dynamic light scattering (in terms of particle size, polydispersity and zeta
potential), and further analyzed by transmission electron microscopy (TEM). Smaller sized
particles (75 nm) and low podydispersity values (0.24) were produced at pH 11 after heating at
75 °C for 25 min, whereas at pH 3 (and similar conditions) the average mean particle size was
ca. 402 nm with polydispersity of 0.45. The nanostructure stability was also assessed; higher
stability was obtained at pH 11 than 3, with zeta potentials of -35 and +27 mV, respectively, by
60 d. The nanostructure entities prepared at pH 11 were shown by TEM to possess a well-
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defined spherical shape. Protein assembly mechanisms and intermolecular interactions
involved appear to be controlled by the environmental conditions applied; therefore, an
understanding of the quantitative effects of these conditions are crucial for rational design of
new protein assemblies with tailor-made functionalities
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