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Coronavirus disease 19 (COVID-19): pathogenesis
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Animal species used as animal models to study SARS-CoV-2

C.K.F. Rahman et al. / Trends Biomater. Artif. 
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Use of adeno-associated virus (AAV) 
for rapid humanized ACE2 mouse model
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Covid-19 preclinical model

(Daniel Ruzek – Department of virology)



CoV-X2 fully prevents ACE2 binding 
to S trimer in ELISA 

ACE2 binding to antibody/S trimer complexes is measured either with 
increasing concentration of the indicated antibody and constant ACE2 (left), 
or at constant antibody concentration with increasing ACE2 (right). 

neutralizing properties of CoV-X2 are superior
to those of its parental monoclonal antibodies

CoV-X2 neutralizes SARS-CoV-2 pseudovirus and 
escape mutants generated by its parental

monoclonal antibodies



Covid-19 treatment with bispecific antibodies
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Covid-19 treatment with bispecific antibodies

Histopathology and F4/80 immunohistochemistry (IHC).



hACE2 genetically engineered mouse models:
humanized, variants, and tissues specific models

https://www.covidax.eu/



Summary & Advantages of the AAV-based model

• Rapid approach compared to transgenic mouse generation

• Generation of experimental cohort can be speed up and large number 
of animals can be prepared

• Multiple viral receptors can be delivered in once

• Can be used for more pathogens

• AAV based humanized models can serve as rapid first line testing 
cohorts

• AAV humanization can be used in other pathogens



Extrapulmonary manifestations of COVID-19
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Generation of mouse models to to study biology of SARS-Cov-2

hACE2 genetically engineered mouse models:
humanized, variants, and tissues specific models

Ready to use:

❑ AAV – hACE2 to infect mouse lung
❑ AAV – tranferin receptors
❑ AAV neuropilin1

GM – mouse models
❑ Ace2 – knockout
❑ transmembrane serine protease 2 (TMPRSS2) 

knockout
❑ Kallikreins – knockouts
❑ Serine protease inhibitors knockouts

In pilot:

hACE2 conditional  - now G2 & prepration of Cre-based 
models:
- cardiocascular, intestinal, neuro (brain), whole body

Planned:
Tissue specific expression: lung, intestine & endothelial 
cells



hACE2 genetically engineered mouse models: conditional
tissues specific & inducible models
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