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Coronaviruses June Almeida and visualization of coronavius

+ Enveloped positive sense single-stranded RNA viruses sized 80-220 nm
* MW 26 to 31 kilobases, the largest of any RNA virus group

Coronaviridae (family)

* g-coronavirus: 229€, NL63 _ Self-limiting upper

* [} coronavirus: Lineage A: OC43, HKU-1 S pRalgEs e
Lineage B: SARS-CoV (mortality 10%), SARS-CoV-2
Lineage C: MERS-CoV (mortality 30%)

= y-coronavirus: avian infectious bronchitis virus

* -coronavirus: porcine epidemic diarrhea virus

Back to 5t Thomas's hospital medical school in 1967
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General Intro & update of Covid-19

Case fatality rate, 4.2%

Global epidemiology of COVID (07.21.2020)

609,198
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COVID-19 ——

SARS-CoV-2

Culture

EM finding
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Extracellular
wirus particies

Phylogenetic analysis of SARS-CoV-2 and other
coronavirus genomes
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Phylogenetic analysis of
full-length genomes of
SARS-CoV-2 and
representative viruses of
the genus betacoronavirus

* Whole genome
- B8% identity with bat-
derived Coronavirus
= 79% with SARS-CoV
— About 50% with MERS-CaV

LuR et al, lancet 2020 Feb 22395(100245565-574.

History of coronavirus naming during the three zoonotic
outbreaks in relation to virus taxonomy and disease

Middie-East respiratory Severe pcute respirotary

Virus
P syndrome-refoted 4= syndrome-reloted
Species coranmirus caronavirus
ICTV-
g Cs6 t . ™
g Virus MERS-COV “— SARS.CoV —= SARS-CoV-2
a
F ' f
H Middle-East Severe acute  Coronavirus infection
" WHO Disease respiratory respiratary disease-19
syndrome syndrome COVID-19
Year 2012 2003 2019
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Genomic epidemiology of novel coronavirus - Global subsampling

4 Genamic epidenislogy of novel coronavinys - Glabel sufsampling
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Human coronaviruses and their cellular receptors

Coronavirinae Genera | Stralns Discovery | Cellular recoptor

HEoV-229E
HCoV-HLE3
HCoV-0C43
HEoV-HKLIL
SARS-CaV
MERS-CoV
SARS-CoV-2

Alpha-corvavins

Beta-coronavirus.

DOPd, Depeptadyl peptidase-4; ACEZ. Angrotensin-coaverting enzyme 2

1966
2004
1967
2005

2012
2020

Human Aminopeptidase N (CD13)
ACE2

9-0-Acetylated sialic acd
8-0-Acetylated sialic ackd

ACEZ

DPPA (CD26)

i

Limy ¥ ot al, Disgases. 2016 Ml 254(3)
Hoffmann M Ced, 2000 Apr 16181{2)771. 28008
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the SARS-Co
receptor ACER for
host cell entry

Cell

SARS-CoV-2 Cell Entry Depends on ACE2 and
TMPRSS2 and Is Blocked by a Clinically Proven
Protease Inhibitor

Graphical Atstract

ARS-CoV-2 uses

acez ,“;4, scxr
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may offer some
pratection against
BARS-CoV-2.

Hoffmann B Coll F020 Apr 15181171271 -780.8

ACE2 distribution in the body

Lung: alveolar epithelial
cells {arrow)

capillary endothelium
{arrow-head)

Brain: endathelium {arrow)
-| and vascular smooth
| muscle cells

+ Enteracytes of the smal mtestine

= Arterial and vencus engathelial cefs

+ Anerial smaoth iustls cells in
oegans studwd [orsh and nasal
WICesd, Pasophanyny, lung.
saomach, smal intesting, calan, skin
Iymph ncces, thymus, bane mare,
spleen, liver, kidney, and brain)

Hamnming | et al, ) Pathal 2004 k203216317
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Difference in viral kinetics: SARS-CoV vs. SARS-CoV-2

SARS
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Peiris 15, et 3, Lancet 2003 May 24.38093711767-72 Zou L et al, N Engi ) Med. 2000 Feb 19 doi: 10.105&NEIMc2001TET.

Viral load
kinetics in
Korean
pts

Kim I @t al, JME 00D ==
Feb 2435(T)eBE. doi:
103346 e 2020 35,086

Viral load detected in nasal and throat
swabs obtained from patients with
SARS-CoV-2

it [n=17), asymptomatic {n=1)

Lt values of

30.76, 15107 copies per milliliter

2767, 15=10° copies per milliliter

2456, 1.5=10F copees per milliliter

2148 1510 copies per milliliter

Negative samples are denoted with a Ct of 40, limit of detection

Higher viral loads were detected soon after symptom onset,
with higher viral lcads detected in the nose than in the throat.

The viral load that was detected in the asymptomatic patient
was similar to that in the symptomatic patients (transmission
potential of ic or mil Hhy patients).

Zou L et al, N Engi ) Med. 2000 Feb 19 doi: 10.105&MNEIMC2001TIT.
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General Intro & update of Covid-19

Viral load of different tissue samples and clinical stages

76 patients, B46 tests
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Type of specimens

Chnical disease stage

iral lcad in sputum

+ Early and progressive stages 46,800 = 17,272
copies/test

= Recovery stage 1,252 + 1,027 copies/test

Average viral load in

= Sputum: 17429 £ 5920 copies/test

= Throat swabs 2,552 = 1965 copies/test
= Masal swabs 651 = 501 copies/test

Y F. gt @, i Infect Dis. 2020 Mar 28 it ¢laa3as

Saliva viral load in patients with COVID-19

12 haspitalized patents

91.7% (11/12} patients was positive in self-
collected salva

Median 2 days {range, 0-7 days) after
haspitalization

Median viral load of the first available saliva
specimens; 33 « 10¢ copies/ml (range,

9.9 = 107 to 1.2 = 107 copies/mL}

Senial safiva viral load monitoring generally
showed a declining trend.

+ Live vinus was detected in saliva by viral
sulture {n=3),

Viral load (copiesimL)

Yobiaibagid b ol
FRLLCTIQTMOO®R >

Days after hospitalization » Saliva 15 a promising noninvasive specimen
for diagnosis, monitoring, and infection

control in patients with CCOVID-19.

T KW, ot al, Oin Infoct Dis. 2020 Feb 12 caalds

Virus isolation and seroconversion

1007 Seroconverted patients (%)
50

0
Positive culture
L

Megative culture
i O
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1] 2 4 3 & 10 12 14
Days after onset of symptoms

Wilfel R et ol Natare. 2020 May 3817808146586,

First presumptive case of encephalitis linked to COVID-19

COVID-19.

Poyadf M et al. Radiiogy. 2020 feg Z9620E115-21
Pabiithind Oriiichlar 3.

Multisystem Inflammatory Syndrome — children and
adolescents (MIS-C) associated with COVID-19

Hyperinflammatory shock in children during COVID-19 pandemic
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COVID-19 associated Kawasaki-like MIS in an adult

Sokalovsky 5. Am | Emerg Med. 2020 Jun 35,50735-6757(20030542-8.
Shageny 5, et al Lancet 2000

COVID Human Genetic Effort

monogenic causes of susceptibility
and resistance to SARS-CoV-2 infection

encephalitis

htrpsfwww.covidhge com)

Experimental treatment strategies being
tested by a large WHO study and other
clinical trials attempt to interfere with
different steps (numbered) in the
coronavirus replication cycle,

¥ Trwrmtation wed B4 resieaber {

Remdesivir for the Treatment of Covid-19 - Preliminary Report

i e 1059 patients (538 assigned to
remdesivir and 521 to placebol up
o 10 days

= Median recovery time
+ Remdesivir: 11 days (95%
confidence interval [CI), 9 to 12}
+ Control: 15 days (95% CL 13 to
19}
» Rate Ratio for recovery, 132,
{95% C[ 112 to 1.55; P<0.001),
= Kaplan Meier estimates of mortality
by 14 days
= Remdesivir: 7.1%
* Placebo: 119%
* Hazard ratio for death, 0.70
1955 C1, 047 to 1.04),

Beigel et al. 8 EngE ) Med | S0 May EKEIMGAIOT I

Dexamethasone in hospitalized patients with Covid-19 - Preliminary Report

Effect of Dexamethasone on 28-Day Mortality
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An mRNA Vaccine against SARS-CoV-2 - Preliminary Report

« mRMNA-1273 encodes the
i stabilized prefusion SARS-Col-
’ 2 zpike protein

1 4l “'ne Hﬁel

+ Phase 1, dose-escalation, open-
label trial including 45 healthy
adults, 18 to 55 years of age

= Two vaccinations, 28 days apart,
with mRNA-1273 in a dose of
25 pg, 100 pg, or 250 ug
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General Intro & update of Covid-19

Aerosol and surface stability of SARS-CoV-2 as compared with SARS-CoV-1

v o 21-23°C. 405 relatve humidity
- + over 7 days
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Phiysical distancing, face masks, and eye protection to FEM
prevent to-person ission of SARS-CoV-2 and
€OVID-19: 2 ic review and meta-analysi
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Summary

+ Second pandemic caused by coronavirus in human history

« ACE2 is the receptor for the virus infection.

« Viral load is high during the early phase of infection.

+ New options for treatment and prevention are being studied.

+ Non-pharmaceutical intervention (social distancing, personal
hygiene, and wearing a mask) is still very important,

+ Several neurologic complications have been reported.
+ Mechanisms for neurologic complications need further study.
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