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Animal models: important tools for studying SARS-Cov-2 infection 
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Abstract 

Ever since the appearance of COVID-19, the pathophysiology of SARS-CoV2 infection, the identification of treatments and 

the development of vaccines have been priorities. This search for preventive and therapeutic strategies has been carried out 

using animal models adapted to the problem under study. 
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SARS-COV-2 INFECTIVITY 

SARS-CoV2 (Severe Acute Respiratory Syndrome 

CoronaVirus type 2), the cause of COVID-19, is a 

single-stranded RNA virus belonging to the

Coronaviridae family, a name derived from the 

presence of a halo of "spike" viral protein trimers 

forming a crown of spicules. This family 

comprises 7 viruses that infect humans, of which

SARS-CoV2 is the third after SARS-CoV (or

SARS-CoV1) and MERS-CoV (Middle East

Respiratory Syndrome-CoV) to cause a fatal

epidemic. The genome sequence of SARS-CoV2 is 

79.4% similar to that of SARS-CoV1 and 50%

similar to that of MERS-CoV. The SARS-CoV2 

genome contains 11 genes enabling the production

of 29 to 33 viral proteins. Of these, 3 proteins are 

present in the virus envelope: the membrane 

protein (M), the envelope protein (E) and the 

spicule protein, S. The S protein is the viral protein 

responsible for SARS-CoV2 infectivity in humans. 

It consists of 2 subunits, S1 and S2. S1 contains an

angiotensin-converting enzyme 2 (ACE2)-binding 

domain. ACE2 is an enzymatically active protein 

of the renin-angiotensin system, considered to be 

the most widely recognized SARS-CoV2 receptor

by the scientific community. Since 2003, ACE2 

has been recognized as a receptor for SARS-CoV1. 

S2 contains the sequence that enables fusion of the

viral envelope with the cell membrane, a fusion 

that leads to endocytosis of the virus and thus entry 

of the viral genome into the cell. The pathogenicity 

of SARS-CoV2 is greater than that of SARS-

CoV1, due to its greater affinity for ACE2. 

Animals models and their specificity  

Mouse. Rodents are the most widely used 

laboratory animals today, and among them the 

mouse is the animal of choice in biology. Wild 

mice are not naturally susceptible to SARS-CoV2, 

which does not bind effectively to their Ace2 

protein. Genetically modified mouse models stably 

expressing the human ACE2 protein (hACE2) have 

therefore proved essential. Most of these models 

were generated during the SARS-CoV1 epidemic 

in 2003 [2; 3]. These models express hACE2 under

the control of different promoters that exhibit 

tissue- and cell-specific expression [3]. The most

widely used model is one in which hACE2 

expression is under the control of the cytokeratin

K18 promoter (K18-hACE2). In this model, 

hACE2 mRNA and hACE2 protein were detected 

in the lungs, encephalon, trachea, digestive tract

organs, kidneys and testes, with highest expression 

in the lungs and encephalon [4]. The encephalic 

presence of hACE2 is greater in the K18-hACE2

model than in humans. The lungs and brain of 

these mice are severely affected. K18-hACE2 mice 

show very high mortality, peaking 6 to 7 days after

infection at high infection rates (2x10-3/2x10-4 

PFU) and around 10 days after infection at lower 
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