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Progress and Perspective of SARS-CoV-2 Mouse-adapted Strains and the Mouse Models

Qi Chen Chao Zhou Chengfeng Qin”
State Key Laboratory of Pathogen and Biosecurity/Beijing Institute of Microbiology and Epidemiology ,
Academy of Military Medical Sciences, Beijing 100071

Abstract Since the outbreak of COVID-19, its causative agent, SARS-CoV-2, continues to transmit,
which has caused more than 450 million cases and 6 million deaths. In order to prevent the spread of
COVID-19, a variety of vaccines and drugs are being developed and the pathogenesis is also being studied.
Small animal models are indispensable tools for these research work. However, SARS-CoV-2 clinical
isolates in early stage of the pandemic cannot effectively infect standard laboratory mice, thus the infection
models cannot be directly established with them. To overcome this barrier, we adopted the strategy of
serially passaging SARS-CoV-2 in mice, and finally obtained mouse-adapted SARS-CoV-2 strains with
different infectivity and pathogenicity to standard laboratory mice, and successfully established mouse
infection models that can simulate mild to severe clinical characteristics of COVID-19. Furthermore, we
explored the molecular mechanism of mouse adaptation of SARS-CoV-2 by deep sequencing, affinity and
protein crystal structure analysis. The mouse-adapted strains and models we built provide an effective
research platform for the evaluation of agents and the exploration of SARS-CoV-2 pathogenesis. In this
paper, we reviewed the development of mouse-adapted SARS-CoV-2 and the structural and biological basis
of mouse adaptation, as well as the establishment and application of mouse-adapted SARS-CoV-2 infection

models,
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