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What is a coronavirus?

Spike

Nucleocapsid

Genetic

RNA

Envelope protein E

Membrane protein M

https://en.wikipedia.org/wiki/Coronaviridae
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Size:
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Virus classification

Viruses

DNA VirUS e.g. Herpesvirus
B

4 RNA virus e.g. Coronavirus

e.g. Influenza virus

e.g. Lentivirus
human immunodeficiency virus




Coronavirus

Virus classification

Subfamily Coronavirinae
| I ' I I
Genus Alpha Beta Gamma Delta
coronavirus coronavirus coronavirus coronavirus
|
3k
Lineage a b ¢ d
| 8 |
SARS-CoV MERS-CoV

SARS-CoV: Severe acute respiratory syndrome-coronavirus
MERS-CoV: Middle East Respiratory Syndrome-coronavirus
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SARS: 774 deaths and 8096 infections

(11/2002-7/2003)

Canada : ‘ ~ Germany China
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Hong Kong
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MERS: 643 deaths and 1806 infections

(9/2012-9/2016)

Confirmed global cases of MERS-CoV
Reported to WHO as of 16 Sep 2016 (n=1806)
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Past SARS outbreak (2003) and
current MERS outbreak (2012-now)

They are caused by human infection of
novel coronaviruses!!
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Key research area on emerging infectious diseases:

* Discovery of new viruses

* |nterspecies transmission

 Pathogenesis



Key research area on emerging infectious diseases:

* Discovery of new viruses



Key research area on emerging infectious diseases

* Discovery of new coronaviruses
iIn Hong Kong

* (2003-2015)



1) Discovery of SARS-CoV

SARS-CoV—
" Discovered in 2003
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http://www.pbase.com/micros/sars
http://www.pbase.com/micros/sars
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http://www.pbase.com/micros/sars

1) Discovery of SARS-CoV

50 patients - symptoms of SARS
(Hong Kong 26/2/2003-26/3/2003)

Collected blood samples

Influenza, respiratory syncytial virus etc.: -ve

Virus culture in different cultured cells

Random RT-PCR assay

Novel coronavirus RNA was detected

Lancet 2003



Random RT-PCR assay

Genetic

material: RT

: PCR :
SNA DNA sequencing
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Novel coronavirus
(SARS-CoV)




2) Discovery of HCoV-HKU1
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2) Discovery of HCoV-HKU1

Index patient

« January 2004
« M/71
« Fever, cough, sputum

« CXR: infiltration

* Naso-pharyngeal Aspirate:

* Resp. virus: -ve

* Viral culture -ve

e Sputum:

 Bacterial culture; -ve

 Paired sera:

« SARS-CoV Abh: -ve

» Discharged on day 5

Novel virus??



2) Discovery of HCoV-HKU1
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Discovery of other animal CoVs
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iscovery of Bat SARS CoV
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.sampiing 3) Discovery of Bat SARS CoV

414 nasopharyngeal/anal swabs
127 bats,

60 rodents,

20 monkeys

11 locations
2004 summer - 2005 spring

@ Lantau Island
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iscovery of Bat SARS CoV
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618 samples, 309 bats of 13 species, 20 locations

Bat-CoV HKL
Bat-CoV HKL
Bat-CoV HKL
Bat-CoV HKU
Bat-CoV HKU
Bat-CoV HKU

— Other Bat CoVs

O NOY U1 BN

Virology 2006



iscovery of new bat CoVs
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5) Discovery of new bird/mammal CoVs
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3137 mammals and 3298 birds

White-eye CoV-HKU16
Sparrow CoV-HKU17

Magpie robin CoV-HKU18
Night heron CoV-HKU19
Wigeon CoV-HKU20

Common moorhen CoV-HKU21

Pig CoV-HKU15

J Virol 2012
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6) Discovery of new marine mammal CoVs
=" dolphin CoV A"
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44 Sea lions, 12 Seals and 48 dolphins
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Indo-pacific dolphins CoV-HKU22

J Virol 2014
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Summary
Interspecies Coronavins

transmission!! /4
SARS-Cov./ L
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MERS-CoV

Lineage B, C, D Lineage A
Genus Alphacoronavirus Betacoronavirus Gammacoronavirus — Deltacoronavirus

J Virol 2015



Other research area on emerging infectious diseases:

* |nterspecies transmission

 Pathogenesis



