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Intra- and inter species transmission of human Corona virus HCoV

Su S et a. Trends Microbiol 2016;24:490-502 



Pathogenic coronavirus

Coronavirus Disease 2019-COVID-19. Dhama K et al. Clin Microbiol Rev. 2020 Jun 24;33(4):e00028-20.



Until 2020, six CoVs were known to infect humans, including human CoV

229E (HCoV-229E), HCoV-NL63, HCoV-OC43, HCoV-HKU1, SARS-CoV, and 

MERS-CoV. Although SARS-CoV and MERS-CoV have resulted in outbreaks

with high mortality, others remain associated with mild upper-

respiratory-tract illnesses

Coronavirus Disease 2019-COVID-19. Dhama K et al. Clin Microbiol Rev. 2020 Jun 

24;33(4):e00028-20.

Coronavirus in humans



There is a very big diversity of these

[corona]viruses in the wild. We’ve been

looking at bats ever since the SARS

outbreak and bats are the real reservoir 

for SARS CoV. 

And what we found is there’s this big

diversity: we’ve found over 50 SARS-

related coronaviruses in bats.
Peter Daszak

The 3rd February 2020



Two cats infected with SARS-CoV-2

While ACE2 receptor amino acid sequences in different animals show phylogenetic

distance with respect to the human ACE2 receptor, the pangolin, cat, felines, and dog

ACE2 receptor sequences cluster closely, and it predicts that the S protein of 

SARS-CoV-2 may bind to ACE2 in domestic cats and dogs, as well as a range of 

other species, including pigs, cows, pangolins, and Chinese hamsters.

Hernández M et al. Are Animals a Neglected Transmission Route of SARS-CoV-2? 
Pathogens. 2020 Jun 18;9(6):E480. doi: 10.3390/pathogens9060480.





The mink most probably were infected

by humans infected with SARS-CoV-2

3 July 2020



Broad and differential animal ACE2 receptor usage by SARS-CoV-2 Xuesen Zhao et al. medRxiv 19 April 
2020. https://www.biorxiv.org/content/10.1101/2020.04.19.048710v1.full.pdf

All mammals have ACE2 receptors





A Novel Coronavirus Emerging in China - Key Questions for Impact Assessment
Munster VJ et al. N Engl J Med 2020 Jan 24

2019-nCoV, SARS, MERS and pandemic H1N1

The 3rd February 2020

No human to human transmission

Est. 200,000 deaths





The natural reservoir 

for influenzavirus is 

the intestine of birds



A recombinant avian infleunza from a H7N7 outbreak in Italy in 1998 and a H5N2 from 

an outbreak in The Netherlands in 2001 surface in Denmark in 2003.

LPAI = Low Pathogenic Avian Influenza, 

HPAI = High Pathogenic Avian Influenza



Human H7N9 cases since 2013

Tanner WD et al. Epidemiol Infect 2015;143:3359-74



H1N1 human
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Seasonal H1N1

Don Burke, M.D. Dean, UPMC-Jonas Salk Chair 

in Global Health,Graduate School of Public Health

University of Pittsburgh- via ProMED
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SARS-CoV-2 – modeling the future 

Projecting the Transmission Dynamics of SARS-CoV-2 Through the Postpandemic Period
Stephen M Kissler et al. Science. 2020 May 22;368(6493):860-868. 

A short duration (1/σ3 = 40 weeks) of SARS-CoV-2 immunity could yield annual SARS-
CoV-2 outbreaks. 
(B) Longer-term SARS-CoV-2 immunity (1/σ3 = 104 weeks) could yield biennial
outbreaks, possibly with smaller outbreaks in the intervening years.



In conclusion

SARS-CoV-2 like other CoV’s can infect humans and a broad range of mammals

but has not been reported in birds.

This is not surprising given that the ACE2 receptor is found in all mammals

with little genetic variation.

From a transmission point of view, SARS-CoV-2, has a high affinity for the human

host like the human influenza’s.

Transmission between humans and mammals have been observed especially

for mink and a few cases of dogs, cats and tigers.

The importance for the human epidemiology remain to be determined.


