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Q fever is caused by Coxiella burnetii (Cb), a zoonotic pathogen mainly shed by ruminants during abortion or
parturition. Human infection can occur through inhalation of contaminated aerosols. Although a commercial
vaccine exists for ruminants, it can induce adverse reactions and does not fully prevent bacterial shedding,
highlighting the need for a more effective and safer vaccine. The COX-SAVE consortium is developing a Nine
Mile phase II (NMII) Cb vaccine candidate based on a novel inactivation method, - low-energy electron irradia-
tion (LEEI) - which inactivates pathogens by damaging nucleic acids while preserving structural antigens like
proteins and lipopolysaccharide, which are essential for eliciting protective immunity. LEEI enables precise
control of irradiation dose, ensuring complete inactivation while maintaining antigenic integrity. Compared
to conventional chemical inactivation, LEEI offers enhanced reproducibility and rapid processing, without
the need to remove chemicals post-inactivation. Based on qPCR, vacuole formation and immunofluorescence
staining, application of 25 kilogray (kGy) was determined as inactivation dose. The in vitro characterization
of the pathogenicity and immunogenicity of the vaccine candidate is carried out via cell culture-based assays
in L929 cells and in primary macrophage cultures. Initial immunization studies will be conducted in sheep,
followed by trials in cattle to assess the protective efficacy of the Cb-LEEI vaccine.
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