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Evolutionary Analysis of SARS-CoV-2 Receptor ACE2
Between Humans and Companion Animals
Ali Mayan,Huang Ying
(School of Life Sciences, Nanjing Normal University , Nanjing 210023 , China)

Abstract ; Since the COVID-19 caused by SARS-CoV-2 discoved and reported , scientists from all over the world have paid
tremendous efforts to research and try to control the disease. Previous studies suggested that some of the wild animals
could be intermediate hosts between humans and origination of SARS-CoV-2,and some companion animals of humans can
be infected by SARS-CoV-2, which raised our curiosity about cross-infection of SARS-CoV-2 between animals and
humans. Thus, the study select some kinds of animals that might have contacted with humans to estimate the
susceptibility to SARS-CoV-2 in different animals by evolutionary analysis of their receptors for SARS-CoV-2. The results
show that some companion animals of the Felidae family like the cat has a higher infection possibility while the species of
the Rodent family like the rat and mouse having close contact with humans show an opposite result, which consist with
recent animal experiments and researches. These should raise concerns about cross-infection between human and
companion animals or animals having close contact with humans which might turn animals into depositaries of the corona-
virus even after control of SARS-CoV-2 spreading and cause second or more waves of infections after social reopening.
Another side of the results stands by the opinion that bioinformatic analysis can be consistent with experiments in some
respects so that we can prevent unnecessary sacrifice of laboratory animals in future experiments.
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N : Acinonyx jubatus , Anas platyrhynchos , Aotus nancymaae , Balaenoptera acutorostrata scammoni, Bos taurus,
Camelus dromedarius ,Canis lupus familiaris , Capra hircus , Carlito syrichia ,Chlorocebus aethiops , Cricetulus griseus ,
Crocuta crocuta, Equus caballus, Erinaceus europaeus, Felis catus, Gallus gallus, Gorilla gorilla gorilla,
Heterocephalus glaber, Homo sapiens, Ictidomys tridecemlineatus, Lynx canadensis, Lynx pardinus, Macaca
Jascicularis ,Macaca mulatta ,Macaca nemestrina ,Manis javanica ,Marmota flaviventris ,Mesocricetus auratus ,Microtus
ochrogaster, Mus musculus, Mus pahari, Myotis lucifugus, Nomascus leucogenys, Octodon degus, Oryctolagus
cuniculus ,Ovis aries , Paguma larvata , Pan paniscus , Pan troglodytes , Papio anubis , Physeter catodon , Piliocolobus
tephrosceles , Pongo abelii, Puma concolor , Rattus norvegicus , Rhinopithecus roxellana , Sapajus apella , Sus scrofa,
Thamnophis elegans , Theropithecus gelada , Urocitellus parryii ,Ursus arctos horribilis , Vicugna pacos , Vulpes vulpes.
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Fig.1 Time Tree of selected species and Phylogenetic Tree ( Neighbor-Joining Tree) of their ACE2
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Fig. 2 Differences of distances against humans between Time Tree and Phylogenetic Tree of ACE2
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Fig. 3 Differences of distances against humans between Time Tree and Phylogenetic Tree of the alpha helix
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