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Abstract: Porcine epidemic diarrhea (PED) is a highly contagious disease that causes high
mortality in suckling piglets. Although several licensed inactivated and live attenuated vaccines
were widely used, the infection rate remains high due to unsatisfactory protective efficacy. In
this study, mRNA vaccine candidates against PED were prepared, and their immunogenicity
was evaluated in mice and pregnant sows. The mRNA PED vaccine based on heterodimer of
viral receptor binding region (RBD) showed good immunogenicity. It elicited robust humoral
and cellular immune responses in mice, and the neutralizing antibody titer reached 1:300 after a
single vaccination. Furthermore, it induced neutralizing antibody level similar to that of the
inactivated vaccine in pregnant sows. This study developed a new design of PED vaccine based
on the mRNA-RBD strategy and demonstrated the potential for clinical application.

Keywords: porcine epidemic diarrhea; mRNA vaccine; receptor-binding region; humoral immune
response; cellular immune response
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Schematic design of PED mRNA vaccine candidates.
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Figure 2 Characterization of PED mRNA vaccine candidates. A, D: Representative transmission negative
staining electron microscopy image of PEDV RBD-M and RBD-D mRNA-LNPs. B, E: Particle size of RBD-M
and RBD-D mRNA-LNPs were determined by dynamic light scattering. C, F: Analysis of antigen expression by

Western blotting.
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Figure 3 PED mRNA vaccine candidates testing in BALB/c mice. A: Scheme of prime-boost immunization of
BALB/c mice with doses of 5 or 15 pg of RBD-M or RBD-D mRNA vaccine candidates. Blood drops indicate
blood sampling time points. B: PEDV-specific binding antibodies were assessed by ELISA. Dotted lines
indicate detection limit. C: Neutralizing antibodies against the PEDV NB-F71 strain were measured. Dotted
lines indicate detection limit. D: Spleens and splenocytes were collected at weeks 5 for IFN-y detection by
ELISpot after stimulation with PEDV RBD peptide pools. Data are shown as X £s (standard errors of means).
P values were analyzed by Student’s ¢ test (ns: P>0.05; *: P<0.05; ***: P<0.001).
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Figure 4 PED mRNA vaccine candidates testing in pregnant sows. A: Flow chart of PED mRNA vaccines
immunogenicity evaluation. B: PEDV specific binding antibodies were assessed by ELISA. Dotted lines
indicate detection limit. C: Neutralizing antibodies against PEDV NB-F71 strain were measured. Dotted lines
indicate detection limit. Data are shown as X +s. P values were analyzed by Student’s 7 test (ns: P>0.05; **:

P<0.01).
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