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Nidovirales



Nidovirales: produce a 3' co-terminal nested set of subgenomicmRNA's during infection.

The first ORFs (ORF1a/b) 
of CoVΣ ŀōƻǳǘ ǘǿƻπǘƘƛǊŘǎ 
of the whole genome 
length, encode 16 nsps
όƴǎǇмπмсύΦ



ÅReplication-transcription complexes (RTCs)
ÅDouble membrane vesicles (DMVs)



HCoV-OC43

HCoV-HKU1

HCoV-229E

MERS-CoV

SARS-CoV

HCoV-NL63

SARS-CoV-2



Journal of Medical Virology, First published: 22 January 2020, DOI: (10.1002/jmv.25681) 

S gene Ą spike protein (binds to host 
receptor)
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Lu R et al. Lancet 2020 Jan 30; [e-pub].



96.2%

Zhou, P., Yang, X., Wang, X.et al.Nature(2020)



Full-genome evolutionary 
analysis of the novel corona 
virus (2019-nCoV) rejectsthe 
hypothesis of emergence as a 
result of a recent 
recombination event.

SARS-CoV-2





J Virol 94:e01774-19.

Class I viral fusion: influenza virus, coronavirus, and HIV-1



Antiviral Research Volume 176, April 2020

The S protein contains two functional domains: a receptor binding domain, and a second domain which contains 

sequences that mediate fusion of the viral and cell membranes.

2019-nCoV S-protein sequence has a specific furin-like cleavagesite
absent in lineage b CoVincluding SARS-CoVsequences.



Journal of Virology Jan 2015, 89 (4) 1954-1964

SARS-
CoV-2

?



Functional assessment of cell entry and receptor usage for 
ƭƛƴŜŀƎŜ . ʲ-coronaviruses, including 2019-nCoV.  



SARS-C0V-2 is able to use 
all but mouse ACE2 as an 
entry receptor(human, bat, 
swine, and civet), indicating 
which is likely the cell 
receptor of SARS-C0V-2.

Zhou, P., Yang, X., Wang, X.et al.Nature(2020).



Proc Natl Acad Sci U S A. 2009 Nov 24; 106(47): 19970ï19974.

A lower-affinity interaction with ACE-2 might partly explain the different 

pathological consequences of infection by SARS-CoV and NL63.

J Gen Virol. 2008 Nov; 89(Pt 11): 2741ï2745.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2785276/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2886958/


The binding strength of 2019-nCoV S-RBD vs. SARS-CoVS-RBD to ACE2:

Å~73% (QiangHuang et al.)
Å~65% (Xu et al.)

Å

COVID19 SARS
NL63 ɺ



In the colon, ACE2 staining is present in endothelium and 
vascular smooth muscle cells from the blood vessels
(arrow-head) and in the muscular layers.

Positive staining for ACE2 is clearly present on alveolar
epithelial cells and capillary endothelium.

J Pathol 2004; 203: 631ς637

ACE2
ɺ



Molecular detection of 2019-nCoV in seven patients during two times of sampling. 
BALF, bronchoalveolar lavage fluid; OS, oral swab; AS, anal swab. 

RNA

Zhou, P., Yang, X., Wang, X.et al. Nature(2020).





Amniotic fluid, cord blood, neonatal throat swab, and breastmilk 
samples from six patients were tested for SARS-CoV-2, and all 
samples tested negative for the virus.

Ą ɼ



Outline

1. Introduction to coronavirus (CoV) 

2. Virology of SARS-CoV-2

3. Genomic epidemiology of SARS-CoV-2

4. Clinical manifestations of COVID19

5. Possible explanations for some crucial questions 

6. Future perspectives







Bovine coronavirus (bCoV):

0.83 x 10-3 x 30000 
= 24.9ns/s/y 

SARS-CoV-2
ɺ

PLoS Pathog. 2014 Jan; 10(1): e1003838.
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JAMA. 2020 Feb 7.

138 patients 

https://www.ncbi.nlm.nih.gov/pubmed/32031570

