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Abstract: 

In Belgium, case of new coronavirus, severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) infection 

from owner to domestic cat was reported on March 27, 

2020. So far, cases of SARS-CoV-2 infection from owners to 

their dogs have been reported. For the first time in the 

world, the case of SARS-CoV-2 transmission from the owner 

to a domestic cat has been confirmed. A tiger kept at a zoo in 

New York, USA, was reportedly infected with SRAS-CoV-2. It 

is believed that SRAS-CoV-2 has been transmitted to tiger 

from caretakers infected with SRAS-CoV-2. Therefore, we 

examined the homology of whole molecule and the 5 amino 

acids residues; KGDFR located in the binding region of the 

angiotensin converting enzyme-2 (ACE2) molecule, a 

receptor for the spike glycoprotein on the virion surface of 

SRAS-CoV-2, between humans, dogs, cats, tiger and other 

mammals. Although the transmission of human coronavirus 

to pets or animals is rare, the dangers of transmitting SARS-

CoV-2 from animals or pets to humans have not been proven. 

Our findings with Shi’s study provide important insights into 

the animal models for SARS-CoV-2 and animal management 

for COVID-19 control. 

 

A novel human coronavirus that is now named severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) (formerly 

called 2019-nCoV) emerged in Wuhan, China, in late 2019 

and is now causing a pandemic [1]. The genome of SARS-

CoV-2 shares about 80% identity with that of SARS-CoV and 

is about 96% identical to the bat coronavirus BatCoV 

RaTG13 [2]. In the case of SARS-CoV, the spike glycoprotein 

on the virion surface mediates receptor recognition and 

membrane fusion [3,4,5]. During viral infection, the trimeric 

spike glycoprotein is cleaved into S1 and S2 subunits and S1 

subunits are released in the transition to the post fusion 

conformation [4-7]. S1contains the receptor binding domain 

(RBD), which directly binds to the binding region located in 

the peptidase domain (PD) of angiotensin-converting 

enzyme 2 (ACE2), whereas S2 subunit is responsible for 

membrane fusion [5,6]. 

 

 

In Belgium, case of new coronavirus, severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2) infection 

from owner to domestic cat was reported on March 27, 

2020. So far, cases of SARS-CoV-2 infection from owners to 

their dogs have been reported. For the first time in the 

world, the case of SARS-CoV-2 transmission from the owner 

to a domestic cat has been confirmed. A tiger kept at a zoo in 

New York, USA, was reportedly infected with SRAS-CoV-2. It 

is believed that SRAS-CoV-2 has been transmitted to tiger 

from caretakers who have been infected with SRAS-CoV-2. 

Jianzhong Shi et al. in Science 08 Apr 2020 report that cats 

are experimentally susceptible to airborne infection [7]. 

Therefore, we examined the whole molecule homology and 

the 5 amino acids residues; KGDFR located in the binding 

region of the angiotensin converting enzyme-2 (ACE2) 

molecule, a receptor for the spike glycoprotein on the virion 

surface of SRAS-CoV-2, between humans, dogs, cats, tiger 

and other mammals. As a result, the binding region with 

ACE2 molecule with SARS-CoV spike glycoprotein showed 

high homology and completely conserved the 5 amino acids 

residues: KGDFR between humans, dogs, cats, tiger, and 

other mammals. Although the transmission of human 

coronavirus to pets or animals is rare, the dangers of 

transmitting SARS-CoV-2 from animals or pets to humans 

have not been proven. The Belgian Health Service considers 

the zoonotic infection as a special case. However, the Belgian 

Health Service has called for individuals with SARS-CoV-2 to 

also avoid contact with pets or animals. Our findings with 

Shi’s study provide important insights into the animal 

models for SARS-CoV-2 and animal management for COVID-

19 control. 

 

The Belgian Health Service reports that there is no medical 

evidence of SARS-CoV-2 transmission from pets to humans 

or other pets, the risk of SARS-CoV-2 transmission from pets 

to humans is much lower than in cases of SARS-CoV-2 

transmission due to human contact. However, to prevent 

cross species transmitting SARS-CoV-2 from the owner to 

their pets, especially if the owner may be infected with SARS-
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CoV-2, owners should avoid close contact with pets and 

refrain from licking their faces. The information from our 

examinations will support precision vaccine design and the 

discovery of antiviral therapeutics, accelerating medical 

countermeasure development. 
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Whole molecule homology and Amino acid sequence alignment of the binding region of angiotensin converting 

enzyme 2 (ACE2) as receptor for SARS-CoV-2 spike glycoprotein and its phylogeny. 

Whole molecule homology and the homologous binding region of Angiotensin Converting Enzyme 2 (ACE2) between human 

and other animal species including dogs, cats, tiger, bats, pangolins and snakes are indicated in figure. The key 5 amino acid 

residues KGDFR involved in the interaction with human SARS-CoV-2 spike glycoprotein are marked with the red bold words. 

Detailed information including protein accession numbers of ACE2 of other animal species can be found in the supplementary 

material.

 


