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Type them into questions box!

“Why am I muted?”
Don’t worry. Everyone is muted 
except the presenter and host. 
Thank you and enjoy the show. 

Contact ACS Webinars ® at acswebinars@acs.org 

Have Questions?
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@AmericanChemicalSociety

@AmerChemSociety

https://www.linkedin.com/company/american-chemical-society

@AmerChemSociety
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Check out the Archive!
An ACS member exclusive benefit

https://www.acs.org/content/acs/en/acs-webinars/videos.html

Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand. 
The Archive is divided into 6 different sections to help you more easily find what you are searching. 

4www.acs.org/acswebinars

Learn from the best and brightest minds in chemistry! Hundreds of webinars on 
diverse topics presented by experts in the chemical sciences and enterprise.

Edited Recordings are an exclusive ACS member benefit and are made available to 
registrants via an email invitation once the recording has been edited and posted.

Live Broadcasts of ACS Webinars  continue to be available to the general public on  
Tuesdays, Wednesdays, and Thursdays from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Archive will be broadcast 
on Mondays and Fridays from 2-3pm ET!

®
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What is ACS on Campus?

ACS visits campuses across the world offering FREE seminars on how to be published, find a job, network 
and use essential tools like SciFinder. ACS on Campus presents seminars and workshops focused on how to:

6https://chemidp.acs.org

An individual development 
planning tool for you! 
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Free ACS Webinars Every Weekday!
Tomorrow

www.acs.org/acswebinars
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Free ACS Webinars Every Weekday!
Thursday
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Free ACS Webinars Every Weekday!
Friday



T H I S    A C S   W E B I N A R   W I L L B E G I N   S H O R T L Y . . .

12This ACS Webinar is co-produced with the ACS External Affairs & Communications.

Presentation slides are available now! Edited recordings are an exclusive ACS member benefit.
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www.acs.org/acswebinars
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SARS-CoV-2 
How is it related to the larger coronavirus family

Brenda G. Hogue, Ph.D.
Professor

School of Life Sciences
Biodesign Institute

Center for Immunotherapy, Vaccines & Virotherapy
Center for Structural Discovery

• How SARS-CoV-2 is related to the larger coronavirus family.

• How SARS-CoV-2 is transmitted and how people can become infected.

Coronavirus disease 2019 (COVID-19 )

(The Biodesign Institute - ASU) 14



Coronaviridae

• Large family of RNA viruses

• Primarily enzootic infections in birds and mammals

• Diseases in humans and broad range of animals

• Numerous coronaviruses in bats worldwide
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Human Coronaviruses

Common Colds
OC43
229E
HKU1 (Pneumonia)
NL63 (Croup)

Respiratory infections 

OC43
229E

SARS-CoV
HKU1
NL63

MERS-CoV SARS-CoV-2

2002 2012 2019mid-
1960’s

2004
2005

Mild 

Severe

Severe Disease Risk
SARS 8,000 774 ~10%
MERS 2,519 866 ~30%
SARS-2 4,174,651 285,945 ~6.8%

Cases Deaths
https://www.niaid.nih.gov/diseases-conditions/covid-19
https://coronavirus.jhu.edu/ 16
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Adapted from Cui, J. et al. 2019. Nat. Rev. Microbiol. 18: 181-192

Coronavirus emergence to infect humans

SARS-CoV-2

Pangolin
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Coronavirus phylogenetic relationships 

SARS-CoV-2
SARS-CoV

HCoV-OC43

MERS-CoVHCoV-NL63

HCoV-HKU1

HCoV-229E

Alphacoronavirus

Betacoronavirus

Gammacoronavirus

DeltacoronavirusAdapted from Cui, J. et al. 2019. 
Nat. Rev. Microbiol. 18: 181-192 18
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RNA
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Coronaviruses (CoVs)
(+ sense single stranded RNA  ~30 kb)
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SARS-CoV-2 Transmission

Person-to-person spread

• Close contact (within ~6 feet)

• Exhaled droplets (coughs, sneezing, talking)

• Aerosols

• Contaminated surfaces
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How does SARS-CoV-2 compare to the Measles and Influenza in regards to 
the average number of secondary cases from one infected individual?

Audience Challenge Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

• SARS-CoV-2 is greater than the Measles

• SARS-CoV-2 and the Measles are about the same

• SARS-CoV-2 has 4-5 times more than Influenza

• Influenza has 3-4 times more than SARS-CoV-2

• SARS-CoV-2 has 2-3 times more than Influenza
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* If your answer differs greatly from the choices above tell us in the chat! 

Importance of the R0

Measles > SARS-CoV-2         > Influenza
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(reproduction number – average number of secondary cases from one infected individual)  



(Andriy Onufriyenko – Getty Image)

Nucleus

ACE2

Spike RBD

How coronaviruses initiate infection of host cells

Host cell
(Wrapp, D. 2020. Science 367:1260-1263)

S protein                     N protein                     M protein                     E protein

SARS-CoV 76.0% 90.6% 90.1% 94.7%

MERS-COV 29.4% 45.9% 39.2% 34.1%

Percentage sequence identity with SARS-CoV-2
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Summary

• Coronaviruses (CoVs) are a large family of viruses that infect humans and animals.

• SARS-CoV-2 is a new member of the family, closely related to bat coronaviruses & SARS-CoV.

• SARS-CoV-2 and other human CoVs emerged from animal hosts.

• SARS-CoV-2 is transmitted primarily person-to-person.

• SARS-CoV & SARS-CoV-2 spike (S) proteins bind ACE2 for 
entry into cells.

• Spike (S) is the primary antibody target during infection.

• Spike is a major target for vaccine development.

(NIH NIAID-RML) 24
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ACS Webinars  does not endorse any products or services. The views 
expressed in this presentation are those of the presenter and do not 
necessarily reflect the views or policies of the American Chemical Society.

®

Contact ACS Webinars ® at acswebinars@acs.org 
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