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Summary 

The modern pig industry faces persistent challenges from viral pathogens that compromise animal health and productivity. 

Rotavirus A (RVA), porcine circovirus 2 (PCV2), and porcine reproductive and respiratory syndrome virus (PRRSV) are 

among the most economically significant, causing neonatal diarrhea, post-weaning wasting, and reproductive and 

respiratory failure, respectively. Each virus relies on specific surface proteins for host cell recognition and entry: the VP8* 

domain of VP4 for RVA, the capsid protein Cap for PCV2, and the minor glycoprotein complex GP2a/3/4 for PRRSV. Despite 

vaccination and management efforts, all three viruses remain prevalent, and current vaccines provide only partial 

protection. This thesis investigates these attachment and entry proteins, with the objective of translating a deeper 

understanding of virus-host interactions into practical control strategies. 

Chapter 1 provides a literature review of the three viruses under investigation, addressing genome and virion structure, 

genotype diversity, target cells, and the molecular mechanisms of attachment and entry, including relevant receptors and 

cellular ligands. 

Chapter 2 outlines the aims of the thesis. 

Chapter 3 characterizes the glycan preferences of circulating porcine RVA strains. Five representative VP8* domains were 

expressed and tested using hemagglutination, glycan array, and oligosaccharide binding assays, which identified β-lactose 

as a widely recognized core ligand across diverse genotypes. Pre-incubation with β-lactose reduced infection of MA104 

cells and primary piglet enterocytes in a dose-dependent manner, supporting the hypothesis that milk lactose contributes 

to the protection of suckling piglets and that lactose-containing feed may be beneficial during weaning. 

Chapter 4 examines the use of the PCV2 capsid protein as a vaccine antigen. Cap proteins were expressed in Escherichia 

coli and screened in vitro with a panel of monoclonal antibodies, demonstrating that the candidate protein best retains 

the native antigenic surface. In two vaccination-challenge experiments, the candidate vaccine achieved sterilizing 

immunity, with viral DNA undetectable throughout the post-challenge period and outperformed a commercial 

baculovirus-based vaccine. 

Chapter 5 investigates the role of individual GP2a residues in PRRSV infectivity. Two highly conserved motifs were 

identified, and mutation of motif 1 revealed three functional classes of residues, with one residue found to be 

indispensable. Serial passaging demonstrated distinct evolutionary trajectories, indicating that fitness recovery can 

proceed through multiple genetic pathways when a structurally constrained position is altered. 

Chapter 6 recapitulates and discusses the main findings of the thesis. 

 



 

 


