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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?

2
http://bit.ly/ACSnewmember

http://bit.ly/ACSnewmember
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http://bit.ly/ACSnewmember

Benefits of ACS Membership 

Chemical & Engineering News (C&EN) 
The preeminent weekly digital and print news source. 

NEW! ACS SciFinder 
ACS Members receive 25 complimentary SciFinder® research 
activities per year. 

NEW! ACS Career Navigator 
Your source for leadership development, professional 
education, career services, and much more.
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Contact ACS Webinars ® at acswebinars@acs.org 

@AmericanChemicalSociety

@AmerChemSociety

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

@AmerChemSociety

http://bit.ly/ACSnewmember
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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. 

6
www.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!

®

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

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:

8
https://chemidp.acs.org

An individual development 
planning tool for you! 

http://acsoncampus.acs.org/
https://chemidp.acs.org/


4/14/2020

5

9

10https://www.aaps.org 

Members of the American Association of Pharmaceutical Scientists (AAPS) gathered during the 2013 AAPS Annual Meeting 
and Exposition to discuss why they chose a career in pharmaceutical sciences and how AAPS has helped foster their journey. 
The I Am AAPS video series displays the diversity of AAPS membership while exhibiting one common goal: to impact global 
health.
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Find out more about the ACS MEDI Division! www.acsmedchem.org

Join the Division Today!

For $25 membership ($10 for students), You Will Receive:

• A free digital copy of our annual medicinal chemistry 
review volume (over 680 pages, $160 retail price)

• Abstracts of MEDI programming at national meetings

• Access to student travel grants and fellowships
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Upcoming ACS Webinars!
www.acs.org/acswebinars

https://www.acs.org/content/acs/en/acs-webinars/drug-discovery/so-lute-carriers.html

http://www.acsmedchem.org/
https://www.acs.org/content/acs/en/acs-webinars/drug-discovery/so-lute-carriers.html
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Over 60 Drug Discovery Webinars!
http://bit.ly/acsDrugDiscoveryArchive

13

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 . . .

http://bit.ly/acsDrugDiscoveryArchive
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Presentation slides are available now! Recordings are an exclusive ACS member benefit.

COVID-19: A Groundwork for Therapeutic Agents and Vaccines

15www.acs.org/acswebinars
This ACS Webinar is co-produced with CAS, ACS Division of Medicinal Chemistry, American Association of Pharmaceutical Scientists, and ACS Publications.

Qiongqiong Angela Zhou
Information Scientist, 

CAS

Dennis Liotta
Executive Director, Emory Institute for Drug 

Development and Editor-in-Chief ACS 
Medicinal Chemistry Letters

cas.orgcas.org
Copyright 2020 American Chemical Society. All rights reserved.

Fighting COVID-19
A Groundwork for Therapeutic Agents 
and Vaccines

Qiongqiong Angela Zhou, Ph.D. (presenter) 
Cynthia Liu, Ph.D.

http://www.acs.org/acswebinars
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• Confirmed cases and death 
toll are continuing  to rise

• People’s lives and global 
economy are being impacted 
significantly

• On-going worldwide effort to 
identify effective drugs and 
develop vaccines

The impact of COVID-19 is global and growing 

Copyright 2020 American Chemical Society. All rights reserved.

cas.org
Copyright 2020 American Chemical Society. All rights reserved.
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cas.org Copyright 2020 American Chemical Society. All rights reserved.

CAS recently published a report in ACS Central 
Science and an open source antiviral dataset 

ACS Cent. Sci. 2020, 6, 3, 315-331
Publication Date: March 12, 2020
https://doi.org/10.1021/acscentsci.0c00272

CAS COVID-19 Antiviral Candidate 
Compounds Dataset of nearly 50,000 
compounds with known or potential 

antiviral activity and related metadata to 
support research, data mining, and analytics 

applications
Download at https://www.cas.org/covid-19-
antiviral-compounds-dataset

cas.org

UNPARALLELED
SCIENTIFIC CONTENT

SPECIALIZED
TECHNOLOGY

UNMATCHED 
HUMAN EXPERTISE

CAS is a division of the American Chemical Society 
that specializes in scientific information

We provide products and services that power discovery to solve our world's biggest 
challenges by helping organizations plan, innovate, and protect their innovations

With over 110 years of experience, no one knows more about scientific information 
and related technology than CAS

Copyright 2020 American Chemical Society. All rights reserved.
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cas.org Copyright 2020 American Chemical Society. All rights reserved.

The CAS team includes hundreds of scientists who 
analyze and connect the world’s scientific data

cas.org
Copyright 2020 American Chemical Society. All rights reserved.

Thousands of relevant journal articles have been 
published since the outbreak of COVID-19

Source: Analysis of CAS content collection
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SARS-CoV-2

What is the SARS-CoV-2 virus?

Receptor ACE2

S protein

Host cell

Single-stranded 
viral RNA

Viral 
membrane

Envelope protein

• Belongs to the beta-coronavirus 
genus

• Has a single-stranded, positive-
sense RNA genome

• Encapsulated by the viral 
membrane

• Coated with S protein 
(glycoprotein)  on the surface

• Viral entrance through S protein 
binding to ACE2 on host cells

Copyright 2020 American Chemical Society. All rights reserved.

cas.org

The genomic organization of SARS-CoV-2

Source: Gorden et el. Biorxiv (03 2020) https://www.biorxiv.org/content/10.1101/2020.03.22.002386v1

RNA polymerization/modification

Proteases

Antagonize human 
Interferon

Antagonize human 
Interferon

Viral 
entry

Copyright 2020 American Chemical Society. All rights reserved.
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SARS-CoV-2

Bat SL-CoVZC45

SARS-CoV

Genomic structures of SARS-CoV-2 and SARS-CoV 
are similar

Source: Wu et al. Nature volume 579, pages265–269(2020)

Copyright 2020 American Chemical Society. All rights reserved.

cas.org Copyright 2020 American Chemical Society. All rights reserved.

SARS-CoV-2 is similar to SARS-CoV and MERS-CoV

Virus Disease Host cell 
receptor

Viral
surface 
protein

Viral proteases Viral 
polymerase

Host 
protease

SARS-CoV-2 COVID-19 ACE2 S protein 3CLpro and PLpro RdRp TMPRSS2

SARS-CoV SARS ACE2 S protein 
(76%) 3CLpro and PLpro RdRp

MERS-CoV MERS DPP4 S protein 3CLpro and PLpro RdRp TMPRSS2
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cas.org Copyright 2020 American Chemical Society. All rights reserved.

Distribution of patents related to SARS and MERS

SARS MERS

Source: Analysis of CAS content collection

cas.org Copyright 2020 American Chemical Society. All rights reserved.

CAS data was analyzed for unique insights on 
potential drug candidates and vaccine strategies 

Small molecule drugs and drug candidates
• Key proteins and their roles during SARS-CoV-2 infection
• Small molecules in R&D for SARS, MERS
• Repurposing existing drugs for COVID-19

Vaccines
• Attenuated vaccines
• DNA-based vaccines
• Protein-based vaccines
• Virus-like particle vaccines
• mRNA-based vaccines

Biologics
• Antibodies
• Cytokines
• Other recombinant proteins 

(e.g., rhsACE2)
• siRNA and antisense
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Copyright 2020 American Chemical Society. All rights reserved.

Key proteins and their roles during SARS-CoV-2 
infection were analyzed

Target 
Candidate Full Name Role during Viral Infection Drug Candidate

3CLpro Coronavirus main 
protease 3CLpro

A protease for the proteolysis of viral 
polyprotein into functional units Lopinavir/Ritonavir

PLpro Papain-like protease 
PLpro

A protease for the proteolysis of viral 
polyprotein into functional units Lopinavir/Ritonavir

RdRp RNA-dependent RNA 
polymerase

A RNA-dependent RNA polymerase for 
replicating viral genome Remdesivir

S protein Viral spike glycoprotein A viral surface protein for binding to host cell 
receptor ACE2 Arbidol

TMPRSS2 Transmembrane serine 
protease 2

A host cell-produced protease that primes S 
protein to facilitate its binding to ACE2 Camostat mesylate

ACE2 Angiotensin-Converting 
Enzyme 2

A viral receptor protein on the host cells which 
binds to viral S protein

Source: Analysis of CAS content collection

cas.org
Copyright 2020 American Chemical Society. All rights reserved.

Key protein targets were analyzed for numbers of 
related patents and potential drug candidates

Target No. of Patents No. of Potential Drug 
Candidates

3CLpro 49 2178

PLpro 4 189

RdRp 26 570

S protein 46 333

ACE2 5 97

Source: Analysis of CAS content collection
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Copyright 2020 American Chemical Society. All rights reserved.

Existing drugs with therapeutic potential for COVID-19 (drug 
repurposing) were identified

Drug 

Candidate
CAS Registry No. Targets Possible Mechanisms of Actions on COVID-19 Disease indication

Baricitinib 1187594-09-7
JAK kinase 

A JAK inhibitor that may interfere with the 

inflammatory processes

Approved drug for rheumatoid arthritis

Ruxolitinib 941678-49-5 Myelofibrosis

Lopinavir 192725-17-0

Viral proteases: 

3CLpro or PLpro
Protease inhibitors that may inhibit the viral 

proteases: 3CLpro or Plpro

Lopinavir and ritonavir are approved drug 

combination for HIV infectionRitonavir 155213-67-5

Darunavir 206361-99-1 Approved drug for HIV infection

Favipiravir 

(Favilavir)
259793-96-9

RdRp

A purine nucleoside that acts as an alternate 

substrate leading to inaccurate viral RNA 

synthesis

Viral infections

Remdesivir 1809249-37-3

A nucleotide analogue that may block viral 

nucleotide synthesis to stop viral replication

Ebola virus infection

Ribavirin 36791-04-5
RSV infection, hepatitis C, some viral 

hemorrhagic fevers

Arbidol 131707-23-8 Spike/ACE2
An inhibitor that may disrupt the binding of 

viral envelope protein to host cells and prevent 

viral entry to the target cell

Influenza antiviral drug

Chloroquine 54-05-7 Endosome/ACE2
A drug that can elevate endosomal pH and 

interfere with ACE2 glycosylation
Malarial parasite infection

cas.org

Distributions of biologics patents related to SARS 
and MERS

Copyright 2020 American Chemical Society. All rights reserved.



4/14/2020

17

cas.org

0

5

10

15

20

25

30

35

40

SARS-CoV specific
antibody

MERS-CoV specific
antibody

Diagnostic
antibody

Other antibody

Distributions of antibody patents related to SARS 
and MERS 

Pa
te

n
t 

co
u

n
t

> 90% anti-S 
protein

Antigens: 
IL-6
DC-SIGN
ICAM-3
IP-10
CD16
ITAM

An anti-S protein human antibody 47D11 showed inhibitory effect on SARS-CoV-2 in 
cultured kidney cells. 

Copyright 2020 American Chemical Society. All rights reserved.

Source: Wang et al. BioRxiv doi: https://doi.org/10.1101/2020.03.11.987958 

cas.org

Cytokines in R&D for treating SARS

Copyright 2020 American Chemical Society. All rights reserved.

Cytokine Registered Name CAS RN Disease indication

Recombinant
interferon

rSIFN-co 2043378-94-3 SARS

rhIFN-w 791910-34-4 SARS

MetIL-29C172S-PEG 867228-40-8 viral infection

Human serum 
albumin fused 

interferon

IFN-a1b 1122730-20-4 SARS

IFN-a2b 1122730-23-7 SARS

IFN-b 1122730-25-9 SARS

IFN-w 1122730-27-1 SARS

IFN-g 1122730-29-3 SARS
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Human recombinant soluble ACE2 (hrsACE2) 
inhibits SARS-CoV-2 infection

Copyright 2020 American Chemical Society. All rights reserved.

Source: Monteil et al Cell 2020 DOI: 10.1016/j.cell.2020.04.004

ACE2

Virus

Virus hrsACE2

ACE2

Virus binds to natural ACE2 on host cell 
membrane.

hrsACE2 blocks virus binding to natural ACE2 
on host cell membrane.

cas.org

Distribution of vaccine-related patents associated 
with SARS and MERS

Source: Analysis of CAS content collection

Copyright 2020 American Chemical Society. All rights reserved.
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THANK YOU

CAS is eager to help all organizations working 
on COVID-19 treatments and analysis
Learn more at www.cas.org

Qiongqiong Angela Zhou (qzhou@cas.org)
Cynthia Liu (cliu@cas.org)
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Upcoming ACS Webinars!
www.acs.org/acswebinars

https://www.acs.org/content/acs/en/acs-webinars/drug-discovery/so-lute-carriers.html

https://www.acs.org/content/acs/en/acs-webinars/drug-discovery/so-lute-carriers.html
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www.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!

®

Presentation slides are available now! Recordings are an exclusive ACS member benefit.

COVID-19: A Groundwork for Therapeutic Agents and Vaccines

40www.acs.org/acswebinars
This ACS Webinar is co-produced with CAS, ACS Division of Medicinal Chemistry, American Association of Pharmaceutical Scientists, and ACS Publications.

Qiongqiong Angela Zhou
Information Scientist, 

CAS

Dennis Liotta
Executive Director, Emory Institute for Drug 

Development and Editor-in-Chief ACS 
Medicinal Chemistry Letters

http://www.acs.org/acswebinars
http://www.acs.org/acswebinars
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Summary and perspectives

• Key protein targets
• Small molecules in R&D
• Drug repurposing candidates

• Biologics (antibodies, cytokines, 
RNA  therapy and other 
recombinant proteins)

• Vaccine technologies

Copyright 2020 American Chemical Society. All rights reserved.

What else is CAS doing to support COVID-19 research efforts?
• Custom curated datasets of drug candidates, targets, etc. 
• Patent landscape analysis related to specific technologies
• Custom consulting based on wide range of scientific expertise

42https://www.aaps.org 

Members of the American Association of Pharmaceutical Scientists (AAPS) gathered during the 2013 AAPS Annual Meeting 
and Exposition to discuss why they chose a career in pharmaceutical sciences and how AAPS has helped foster their journey. 
The I Am AAPS video series displays the diversity of AAPS membership while exhibiting one common goal: to impact global 
health.
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Find out more about the ACS MEDI Division! www.acsmedchem.org

Join the Division Today!

For $25 membership ($10 for students), You Will Receive:

• A free digital copy of our annual medicinal chemistry 
review volume (over 680 pages, $160 retail price)

• Abstracts of MEDI programming at national meetings

• Access to student travel grants and fellowships

44
Contact ACS Webinars ® at acswebinars@acs.org 

@AmericanChemicalSociety

@AmerChemSociety

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

@AmerChemSociety

http://www.acsmedchem.org/
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http://bit.ly/ACSnewmember
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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 

http://bit.ly/ACSnewmember
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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. 
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www.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!

®

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

