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Abstract: This study introduces a novel mouse model—the systemic hACE2-luciferase transgenic mouse. This
model, through the widespread expression of the human ACEZ2 receptor, exhibits high susceptibility to the original
SARS-CoV-2 strain. Following infection with the original SARS-CoV -2 strain, the mice demonstrated a 100% mortal-
ity rate within 6 days and presented notable infection symptoms. High viral loads (SARS-CoV-2 E gene, 1010. 59+
0. 27 copies/g) and severe pneumonia with neutrophil infiltration were detected in the lungs, alongside significant activa-
tion of inflammatory signaling pathways such as NF-kB and tumor necrosis factor. After immunization with the mRNA
vaccine, there was no significant difference in body weight between the immunized mice and the control group. Histo-

pathological examination revealed only mild immune cell infiltration. The viral load in the lungs and brains of the mice
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was significantly reduced (the expression levels of the E gene in the lungs on days 6 and 14 post-infection were 105. 24+

0. 26 copies/g and 105. 3240. 17 copies/g, respectively), and complete avoidance of mortality was achieved. Further-

more, infection with the SARS-CoV-2 Omicron BA. 1 variant in this mouse model resulted in drastic body weight loss
and was uniformly fatal within 10 days. The lungs exhibited high viral loads (SARS-CoV-2 E gene, 108.25+0.07

copies/g) and severe pathological damage. In summary, this mouse model exhibited rapid weight loss, high mortality,

and severe pulmonary pathological changes post-infection, demonstrating significant application value in assessing the

pathological mechanisms of SARS-CoV-2 and the interventions of vaccines and therapeutic drugs. It represents a sys-

temic human ACE2-expressing mouse model that is highly susceptible to SARS-CoV-2.
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Table 1 Comparison of the results of hA CE2-luciferase transgenic mice infected with the COVID-19 virus
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Figure 1 Construction of systemic hACE2-expressing mice and validation of systemic expression
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Figure 2 Use of systemic hACE2-luciferase expressing mice for COVID-19 vaccine immunization and infection with
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Figure 3 Hematoxylin and eosin (H&E) staining of lung paraffin sections from control, infected, and vaccinated mice
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Figure 5 Use of systemic hACE2-luciferase expressing mice for COVID-19 vaccine immunization and infection with
the SARS-CoV-2 Omicron strain
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