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Construction of RBD vaccine and multi-epitope gene recombinant DNA vaccine candidate expressing
SARS-CoV-2 and mouse immunization evaluation

SUN Shi-yu'”?, LI Zhuo-xin*, HA Zhuo® ,CHEN Lu-er’, LIU Yu-meng'*,LI Xiao-ning' , LU Hui-jun®,
JIN Ning-yi'"® (1. College of Animal Science and Veterinary Medicine -Guangxi University » Nanning 530004, Chi-

na ;2. Changchun Veterinary Research Institute ,Chinese Academy of Agricultural Sciences) *™*

Objective To construct the recombinant nucleic acid vaccine for novel coronavirus to evaluate the effect of
immune BALB/c mice with adjuvant. ~ Methods In this experiment, by selecting the receptor binding domain protein
gene (RBD) of the COVID-19 S protein and the antigen epitope gene (EPID) of the four S.M,N.,E structural proteins of
COVID-19 as the primary study sites of pVAXI1 vector. And the pVAX-RBD-EPI plasmid and the pVAX-RBD plasmid
were constructed with the connection of pVAXI and target gene,respectively. These two recombinant plasmids with adju-
vant or not were immuned to BALB/c mice respectively. Specific antibodies were tested in mice every 7 days,and T lym-
phocyte subclasses were tested for mouse spleen lymphocytes for exemptiot on 21d after third inoculation.  Results Re-
combinant DNA plasmid pVAX-RBD-EPI and pVAX-RBD were successfully constructed. By transfecting with BHK cells
with recombinant plasmids, Western blot showed recombinant DNA plasmid stably expresses the target protein. After 14
days of third immunization, IgG antibody levels in the pVAX-RBD-EPI + PIKCA group were 3. 65 times the levels of the
adjuvant-free group(P<0. 01). After 63 days of immunization,the CD3" /CD4" T of the pVAX-RBD-EPI+ PIKCA group
reached 55. 71 % ,which was 1. 52 times of the negative control group. After 21 days of third immunization,CD3" /CD8"
T amount of the pVAX-RBD-EPI + PIKCA group reached 7. 07%,1. 83 times of the negative control group and 1. 2
times of the pVAX-RBD-EPI group (5.86%) (P <C0.05). Conclusion Recombinant DNA candidate vaccine pVAX-
RBD-EPI and pVAX-RBD were successfully constructed. All DNA vaccines showed good immunogenicity,among which
PIKCA immunologic adjuvant could induce the cellular immunity and humoral immunity in mice.

GG | SARS-CoV-2; Receptor-binding domain protein; antigen epitope; immunogenicity
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Fig. 1 Identification of recombinant plasmid pVAX-RBD-EPI
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Fig. 2 Results of digestion of recombinant plasmid pVAX-RBD
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Fig.3 Western blot detection of the target proteins
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Bl 4 ELISA K EAR R &ENR ISR ER KT
Fig. 4 Serum-specific antibody levels of recombinant
plasmid-immunized mice were determined by ELISA
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Fig. 5 Results of the cp3t/cpat assays
in mouse splenic lymphocytes
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Fig. 6 Results of the cp3t/cpst assays in splenic
lymphocytes of mice
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