
 

New mouse model developed for researching
COVID-19
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Figure 1. Serial pulmonary passaging of SARS-CoV-2 through BALB/c mice
leads to mouse adaptation and generation of the mouse-virulent virus maVie16.
(A) Experimental strategy for generation of maVie16. BALB/c mice were
intranasally inoculated with BavPat1 (passage 0/P0), followed by serial passaging
of virus-containing cell-free lung homogenates of infected mice every 3 days.
Passaging was repeated 15 times. (B) Lung tissue virus genome copy numbers
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(determined by real-time PCR) of mice 3 days after infection with virus of
different passages as indicated. (C) Body weight (percentage of initial) of mice 3
days after infection. (D) Body temperature before and 3 days after infection. (E)
Lung tissue expression fold change (compared to P0 mean; analyzed by real-time
PCR) of indicated genes 3 days after infection. (B–E) n = 1–3; (B, C, E) symbols
represent individual mice; Kruskal–Wallis test (vs. P0) with Dunn’s multiple
comparisons test; (D) mean ± SD; two-way ANOVA with Sidak test (vs. the
respective initial body temperature); *p≤0.05; **p≤0.01; ***p≤0.001; numbers
above bars show the actual p-value. Credit: DOI: 10.7554/eLife.74623

Disease models play a major role in COVID-19 research since they
allow the study of disease mechanisms or the development of effective
and safe vaccines and treatments. In the search for ever better tools, a
research group led by Sylvia Knapp at MedUni Vienna has developed a
new COVID-19 mouse model, which was recently published in the
journal eLife.

Since there are many similarities between the immune systems of mice
and humans, mouse models are fundamental research tools of
COVID-19 research. However, due to specific genetic and structural
differences in the SARS-CoV-2 entry receptor ACE2, mice are not
readily infected with virus variants isolated from human COVID-19
patients.

Coronavirus entry point

ACE2 (Angiotensin Converting Enzyme 2) is located in the outer
membrane of cells and helps regulating blood-pressure, thus having an
important function in the cardiovascular system. In addition, ACE2 is
also the gateway for SARS-CoV-2 to enter and infect cells. Whether and
how efficiently the virus can infect a species depends on how well the
viral spike protein can bind to ACE2. Genetic differences lead to a
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different ACE2 structure in mice which makes them more resistant to
infection with SARS-CoV-2.

Infection possible due to spike mutations

In collaboration with the groups of Josef Penninger (IMBA, Institute of
Molecular Biotechnology), Chris Oostenbrink (University of Natural
Resources and Applied Life Sciences, BOKU), Andreas Bergthaler and
Hannes Stockinger (MedUni Vienna), an interdisciplinary research team
led by Sylvia Knapp, head of the Infection Biology Research Laboratory
at MedUni Vienna's Department of Medicine I, has now succeeded in
developing a new mouse model for the study of COVID-19. The new
model is based on viral mutations of SARS-CoV-2 which result in spike
protein alterations that enable the virus to bind murine ACE2. Only three
spike protein mutations were necessary to ensure efficient virus
infection and replication in mice. The infected animals develop
symptoms of COVID-19, allowing the study of disease mechanism and
potential treatments.

For instance, the current study demonstrated that synthetic ACE2,
administered by inhalation, can protect against SARS-CoV-2 infection.
Furthermore, the researchers were able to identify endogenous
substances (interferon-g and tumor necrosis factor TNF) that could be
inhibited to substantially reduce disease severity.

Advancing COVID-19 research

As the study's first authors, Riem Gawish and Philipp Starkl from
MedUni Vienna's Department of Medicine I, point out, this new mouse
model is a valuable tool for advancing research into the mechanisms of
COVID-19, as well as the development of vaccines, drugs and
treatments. Unlike existing COVID-19 mouse models, this new tool can
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be used in common laboratory mouse lines without the need for further
manipulation and serves to model both mild and severe disease for
research purposes, depending on the viral dosage.

  More information: Riem Gawish et al, ACE2 is the critical in vivo
receptor for SARS-CoV-2 in a novel COVID-19 mouse model with
TNF- and IFNγ-driven immunopathology, eLife (2022). DOI:
10.7554/eLife.74623
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