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Preparation of SARS-CoV-2 DNA vaccine based on protamine delivery.in vitro expression and in vivo im-
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and Technology)

Objective This study aimed to deliver SARS-CoV-2 DNA using a non-viral gene carrier, protamines, to i-
dentify the optimal proportion of PS-RBD nanoparticles,and evaluate their in vitro uptake capability as well as in vivo im-
munogenicity. Methods An optimized RBD gene sequence was selected to construct the recombinant RBD plasmid.
Different quantities of protamines and pDNA were incubated at room temperature to obtain PS-RBD nanoparticles at var-
ying N/P ratios. The Malvern particle size analyzer was used to measure the size, PDI,and Zeta potential of the nanoparti-
cles,while their morphology was observed using a transmission electron microscope. Gel electrophoresis and binding pre-
cipitation tests were employed to examine the protection offered by protamines to pDNA against external forces and nucle-
ic acid enzyme degradation. The CCK8 assay was used to assess cytotoxicity,and laser confocal microscopy and flow cy-
tometry were used to compare the transfection rates of the nanoparticles and naked DNA into DC2. 4 cells. Mice were im-
munized with the PS-RBD vaccine, and their serum IgG antibody and IFN-y levels were measured. = Results PS-RBD
nanoparticles at a 5/1 ratio exhibited uniform morphology with an average particle size of (235.044.7) nm. These nano-
particles displayed the best protective effects against external forces and nucleic acid enzyme degradation, demonstrating
good stability,low cytotoxicity, and high safety. In witro transfection experiments revealed that the SARS-CoV-2 RBD
gene could enter cells and express with a positive transfection rate of up to 34.5%. In vivo immunological tests showed
that after three immunizations with the PS-RBD vaccine, the IgG antibody titer reached 10, with significant differences in
IgG and IFN-7y levels compared to the naked DNA group. The vaccine was found to induce both humoral and cellular im-
mune responses in mice. Conclusion protamines,as non-viral gene carrier,offers a simple preparation process and ex-

cellent performance. Immunizing mice with the PS-RBD vaccine can induce humoral and cellular immune responses, provi-
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ding a novel approach to SARS-CoV-2 vaccine research and development.
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Fig. 1 Schematic diagram of RBD plasmid construction
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