Multivalent Vaccine against Bovine Viral Diarrhea
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Abstract
Bovine viral diarrhea (BVD) remains a disease of concern worldwide, causing devastating damage in bovine farming. Chile has a high BVD prevalence, and no official disease control and eradication programs have been implemented. Current vaccines have important limitations in establishing proper prevention programs for avoiding viral dissemination. In this study, we produced and characterized a pentavalent recombinant vaccine candidate against bovine viral diarrhea virus (BVDV).
After concluding a BVDV survey in Chile, we detected the prevalence of subtypes BVDV-1b and BVDV-1d. However, subtypes BVDV-1a, BVDV-1c, and BVDV-1e were detected in the past. To counteract current circulating subtypes and prevent the recurrence of the previous ones, we decided to include the five subtypes in the new vaccine candidate.
The extracellular domain of the E2 protein from the five BVDV subtypes was expressed in CHO-K1 cells. The five E2 purified proteins were mixed equally with the adjuvant Montanide ISA 61VG in a water-oil ratio of 40-60 (v/v) to conform doses of 50, 100, and 150 mg. An abrupt humoral response was observed in goats after the booster with the three doses compared to the negative control. There were no significant differences among doses. Hence, the minimal dose (50 mg) was selected to repeat the experiment in cattle, and the results were similar to those obtained previously. Although no significant differences were observed, the antibody levels of the vaccine candidate were consistently higher than those of the commercial vaccine. Transcriptional levels of IFN-g were also potentiated in both experimental groups compared to the negative control, demonstrating the induction of cellular response. These promising results prompted us to continue developing this vaccine candidate. Its multivalent nature could contribute to eradicating BVD in Chile and other countries.
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