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What is it?

» Coronavirus

e based on crown-like Spike proteins

e related to SARS, MERS, and HCov strains

» Group infects a wide range of mammals
e bats
e palm civets (SARS)

020 Human SARS-CoV Tor2 2003
— SARS coronavirus HKU-39849 2003
® came I S ( MER S) Human SARS-CoV BJ012003 SARS

Human SARS-CoV GZ02 2003

78
Paguma SARS CoV HC/SZ/61/03 2003

o h U m a N S ( H C OV) 100 | BatSL-CoV Rs4231 2016

73 _[ Bat SL-CoV RsSHC014 2013
100| ' Bat SL-CoV Rs3367 2013

» Na M | ng conve nt|ons % mo‘EBatCovazmsozms

100 Bat SL-CoV Rs4255 2016
91 L BatSL-CoV Rs672 2006

. 100 - Bat SL-CoV ZC45 2018 bat precursor
® VIrus - SARS'COV' 2 Lt Bat SL-CoV ZXC21 2018 P
100 HKU SZ 002a 2020 _
. 100I HKU SZ 005b 2020 } G el SARS-2
® d I S e a S e = C OV I D = 19 _— Bat SARS-related CoV BM48-31 2009

100 ——Human CoV 0C432003
91 L HumanCoVHKU12004

Bat CoV HKU9-1 2006

—— Human MERS-CoV 2012 M E RS
100 Bat CoV HKU5-1 2006

88 I— Bat CoV HKU4-1 2006
Human CoV 229E 2000 HCoV

May 14, 2020




COVID-19

Cumulative versus daily case reports by case designation
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COVID-19

Confirmed versus Daily new confirmed cases
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COVID-19

Case reports by case designation
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Daily confirmed cases +1 (log10 scale)
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Course of infection

S S S
> & 5 2
o & N &
@ 0 S @
N & AN\ &
IS %) Shortness
of breath
Onset of Hospital ARDS ICU
symptoms admission admission
N— -
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C. HUANG ET AL/LANCET 2020

Incubation period: time between exposure and onset of sign or symptoms
Symptoms: fever (88%), dry cough (68%), fatigue (38%), sputum production (33%), shortness of breath (18%)...
Resolved: patient either recovers or passes; transmission ceases
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Modes of transmission

Droplet

e large respiratory droplets from
coughs or sneezes

Airborne

e smaller droplets hanging in airspace

Contact or fomites

e virus-contaminated surfaces

Direct

e sharing mucous

Fecal/oral

e shedinfeces

Bourouiba et al 2014 Journal of Fluid Mechanics v.745:537-563


http://apps.webofknowledge.com.eres.library.manoa.hawaii.edu/OutboundService.do?SID=8EEM22Wvelz7b1ZQhZO&mode=rrcAuthorRecordService&action=go&product=WOS&daisIds=1837089

Estimating parameters:

R d i N b Disease Transmission R,
eproductive Number
p SARS-CoV-2 Airborne droplet |2-4
Measles Airborne 12-18
MERS ~0.7 SARS-CoV-2 ~2.5 SARS-CoV ~4
HIV/AIDS S I tact 2-5
P P P exual contac
H1N1 Swine flu Airborne droplet 1.2-15
Rotavirus Fecal-oral 16 - 25
l SARS-CoV Airborne droplet |2-5
e MERS Airborne droplet 0.7
Influenza (Seasonal) Airborne droplet |0.9-1.8
Influenza (Spanish Flu 1918) | Airborne droplet | 2-3

Ebola (2014 outbreak) Bodily fluids 1.5-2.5

Zika Mosquito-borne 3-6.6



Estimating parameters

Fatality rate
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worldometer Coronavirus Population
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https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
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Evolution

+sSRNA virus:

® genome 29,903bp

® 10 genes

e 1-3changes per

month

0.10 substitutions/site
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Evolution: Spike protein receptor binding site & furin cleavage
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, Genomic epidemiology of novel coronavirus - Global subsampling
&, Maintained by the Nextstrain team. Enabled by data from (/}:1i\[»)

Showing 5136 of 5136 genomes sampled between Dec 2019 and May 2020.
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Vaccines - safety, efficacy, scalability

traditional recombinant protein
(e.g. flu vaccine)

replicating & non-replicating
viral vectors

nucleic acid DNA and mRNA

passive transfer of neutralizing
antibodies

May 14, 2020

The ACTIV model for SARS-CoV-2 vaccine development

The necessary partners in the public-private partnership are based on nonidentical but harmonized
efficacy trials associated with collaborating clinical trials networks and laboratories, a common Data and
Safety Monitoring Board, and an independent statistical group to determine correlates of protection.

Candidate COVID-19 vaccines
Platform1 Platform 2 Platform 3 Platform 4 Platform 5

:

Proposed government-supported infrastructure

Harmonized Collaborating Collaborating labs Data and Between-trial
efficacy trials clinical trials * Defining COVID-19 Safety statistical
networks infections from vaccination Monitoring groups for
« Quantitative immune Board correlates of
responses to spike and protection
spike epitopes

* T cell responses
GRAPHIC: N. CARY/SCIENCE



Therapeutics

in combination with the flu drug oseltamivir (Tamiflu)

e Favipiravir - antiviral drug for the treatment of influenza

\rbideo] e
e Monoclonal antibodies

e Immunosuppressants



https://www.drugs.com/mtm/chloroquine.html
https://www.drugs.com/oseltamivir.html

Updated Recommendations (CDC, WHO)

e Stay home if you are sick; stay home if you aren’t sick (aka shelter-in-place)

e Wash hands often & thoroughly (20 s) with soap & water or alcohol-based (>60%) hand sanitizer
e Avoid touching face with unwashed hands

e practice social distancing

e Where a cloth face covering where it is difficult to maintain social distance

?
Coronaviruses can travel only about six feet from the infected Some other viruses, like measles, can travel up
person. It's unknown how long they live on surfaces. to 100 feet and stay alive on surfaces for hours.

N

At



Evolution: G lineage Spike

Increasing G614 frequency
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B Korber, WM Fischer, S Gnanakaran, H Yoon, J Theiler, W Abfalterer, B Foley, EE Giorgi, T A S
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