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Abstract

Egg drop syndrome is an important viral disease in laying hens characterized by reduced egg production
and deterioration of eggshell quality, causing substantial economic losses to the poultry industry. Although
conventional inactivated vaccines have been effective in controlling this disease, concerns remain regarding
biosafety, the possibility of incomplete viral inactivation, and inflammatory reactions induced by oil-based
adjuvants. In this context, the development of safe and effective recombinant subunit vaccines has attracted
considerable attention as an alternative strategy. In the present study, the structural, physicochemical,
antigenic, and immunogenic properties of a recombinant fiber protein of egg drop syndrome virus
conjugated to chicken serum albumin nanoparticles were evaluated as a novel subunit vaccine candidate.

The results demonstrated that following optimization of the gene sequence encoding the globular domain
of the fiber protein, soluble expression of the egg drop syndrome virus fiber protein in the E. coli system
was achieved, yielding adequate amounts of soluble, biologically active protein. Hemagglutination, double
diffusion, and ELISA assays confirmed the correct trimeric assembly and preservation of antigenic
properties of the protein. Chicken serum albumin nanoparticles were prepared by the desolvation method
under mild conditions and exhibited favorable characteristics in terms of size (~112 nm), uniform
distribution, surface zeta potential, stability, and biocompatibility. Conjugation of the recombinant egg drop
syndrome virus fiber protein onto the nanoparticle increased the particle size to ~130 nm, indicating
successful antigen attachment, without causing any significant alteration in the protein’s secondary or
tertiary structures.

Immunogenicity assessments demonstrated that the nanoparticle-conjugated recombinant fiber protein
formulation elicited stronger and more sustained humoral immune responses than the free recombinant fiber
protein, resulting in higher levels of neutralizing and hemagglutination-inhibition antibodies comparable to
those induced by the commercial vaccine. In addition, the cellular immune response was significantly
enhanced, as evidenced by increased lymphocyte proliferation and elevated secretion of interferon-gamma
and interleukin-4, indicating a balanced stimulation of the responses of both T helper lymphocytes 1 and 2.
Overall, the findings of this study suggest that the nanoparticle-conjugated recombinant fiber protein
formulation, with its high biosafety, suitable stability, strong immunogenicity, and cost-effective
production potential, may serve as a promising candidate for the development of next-generation subunit
vaccines against egg drop syndrome. However, accomplishment of further investigations is necessary.

Keywords: Egg drop syndrome, Subunit vaccine, Recombinant fiber protein, Chicken serum albumin
Nanoparticles, Immunogenicity, Nanovaccine.




