Have Questions?

Type them into questions box!

“Why am | 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

ACS
W Chemistry for Life”

@AmerChemSociety

@AmericanChemicalSociety @AmerChemSociety

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

Contact ACS Webinars ® at acswebinars@acs.org




Check out the Archive!
An ACS member exclusive benefit

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.

Professional Development Technology & Innovation Drug Design and Delivery
P View the Collection P View the Collection P View the Collection
Learn how to write better abstracts, deliver more Fram renewable fuels to creating the marerials for The Drug Design Delivery Series has builta
engaging presentations, and netwerk to your next the technology of tomorrow, chemistry plays a collecrion of the top minds in the field to explain the
dream job. Brush up on your soft skills and seta pivotal role in advancing our world. Meet the mechanics of drug discovery. Discover the latest
new career path by mastering what can not be chemists that are building a better world and see research, receive an overview on different fields of
taught in the lab. how their science is making it happen. study, and gain insight on how to pessibily

overcome your own med chem roadblocks.

Culinary Chemistry Popular Chemistry Business & Entrepreneurship
P View the Collection P View the Collection P View the Collection
Why does food taste better when it is grilled or what Feeling burdened by all that molecular weight? How do ideas make it froem the lab to the real world?
molecular compounds make a great wine? Discover Listen to experts expound on the amazing side of Discover the ins and cuts of the chemical industry
the delectable science of your favorite food and current hot science topics. Discover the chemistry of whether you are locking to start a business or desire
drink and don't forget to come back for a second rockets, how viruses have affected human histery, a priceless industry-wide perspective.
helping. or the molecular breakdown of a hangover.

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

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!

www.acs.org/acswebinars




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:

http://acsoncampus.acs.org

An individual development
planning tool for you!

https://chemidp.acs.org




ACS
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Free ACS Webinars Every Weekday!
Tomorrow

WWWw.acs.org/acswebinars




Free ACS Webinars Every Weekday!
Thursday

WWWw.acs.org/acswebinars

Free ACS Webinars Every Weekday!
Friday

WWWw.acs.org/acswebinars
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Co-produced with ACS External Affairs & Communications

THIS ACS WEBINAR WILL BEGIN SHORTLY...

How this Coronavirus is (and isn’t) Different from Other Viruses

Brenda Hogue Kristin Omberg Susan Morrissey
Professor, School of Life Sciences, Arizona State University Group Leader, Chemical and Biological Signatures Director of Communications,
and Associate Director of the Center for Immunotherapy, Science, Pacific Northwest National Laboratory American Chemical Society

Vaccines and Virotherapy, The Biodesign Institute

Presentation slides are available now! Edited recordings are an exclusive ACS member benefit.
www.acs.org/acswebinars

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




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

Coronavirus disease 2019 (COVID-19)

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

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

(The Biodesign Institute - ASU)
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Coronaviridae

e 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

15

Human Coronaviruses

Severe SARS-CoV MERS-CoV  SARS-CoV-2
0C43 HKU1
229E NL63
Mild ‘_ ------ | >
mid- 2002 2004 2012 2019
1960’s 2005
Respiratory infections
Common Colds Severe Disease Risk
0OC43 SARS 8,000 774 ~10%
229E MERS 2,519 866 ~30%
HKU1 (Pneumonia) SARS-2 4174651 285,945 ~6.8%

NL63 (Croup) Cases Deaths

https://www.niaid.nih.gov/diseases-conditions/covid-19
https://coronavirus.jhu.edu/

16




Coronavirus emergence to infect humans

—— SARS-CoV-2

Pangolin

17

Coronavirus phylogenetic relationships

Alphacoronavirus

HCoV-229E
HCoV-NL63 MERS-CoV
c _ HCoV-0C43
ammacoronavirus HCoV-HKU1
SARS-CoV
SARS-CoV-2

Betacoronavirus

Deltacoronavirus
18




Coronaviruses (CoVs)

UTR

(+ sense single stranded RNA ~30 kb)

ORF 1a

5 Cap I_

("GpppNzom)

(NIH NIAID-RML)

ORF 1b

Spike (S)
Membrane (M)
Envelope (E)
Nucleocapsid (N)
RNA

Envelope

19

SARS-CoV-2 Transmission

Person-to-person spread

Close contact (within ~6 feet)

Exhaled droplets (coughs, sneezing, talking)

Aerosols

Contaminated surfaces

20
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Audience Challenge Question
ANSWER THE QUESTION ON BLUE SCREEN IN ONE MOMENT

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

e  SARS-CoV-2 is greater than the Measles

e 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

e  SARS-CoV-2 has 2-3 times more than Influenza

* If your answer differs greatly from the choices above tell us in the chat!

Importance of the R,

(reproduction number — average number of secondary cases from one infected individual)

Measles > SARS-CoV-2 > Influenza

22




How coronaviruses initiate infection of host cells

Spike RBD
o |
o | ACE2
, Host cell
(Andriy Onufriyenko — Getty Image) (Wrapp, D. 2020. Science 367:1260-1263)

Percentage sequence identity with SARS-CoV-2

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%
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)




Kristin M. Omberg, PhD
Chemical & Biological Signatures Group
kristin.omberg@pnnl.gov

SARS-CoV-2:
Detection &
Disinfection

Coronaviruses are
enveloped, single-
stranded RNA
viruses

Image source://www.scientificanimations.com - https://www.scientificanimations.com/wiki-
images/, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=86358105




Image source://www.scientificanimations.com - https://www.scientificanimations.com/wiki-
images/, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=86358105

Viruses are commonly detected two ways

* Nucleic acid sequence
* Whole genome sequencing
* Polymerase chain reaction
* Proteins
* Immunoassay
* Enzyme-linked

immunosorbent assay
(ELISA)

» Lateral flow assay
» Agglutination




Viruses are commonly detected two ways

* Nucleic acid sequence
* Whole genome sequencing ‘ + Detects the virus’s nucleic acid
* Polymerase chain reaction

* Proteins

* Immunoassay

* Enzyme-linked
immunosorbent assay ‘ * Detects the host’'s immune
(ELISA) response

» Lateral flow assay
+ Agglutination

Viruses are commonly detected two ways

* Nucleic acid sequence
* Whole genome sequencing
* Polymerase chain reaction
* Proteins
* Immunoassay
* Enzyme-linked

immunosorbent assay —

(ELISA)
» Lateral flow assay
« Agglutination

Image source: CDC, Division of Vector-Borne Diseases, Arboviral Diseases Branch




Estimated variation in diagnostic tests for SARS-CoV-2 relative
to symptom onset

Sethuraman N, Jeremiah SS, Ryo A. Interpreting Diagnostic Tests for SARS-CoV-2. JAMA.
Published online May 06, 2020. doi:10.1001/jama.2020.8259

Question for the audience?

Since January, US public health labs have run more than the number
of clinical tests run in a normal influenza (flu) season.

moowy

half
2X
5x
8x
10x




The number of authorized assays is growing

February 4, 2020: First nucleic acid (PCR) assay authorized by FDA for
emergency use

April 1, 2020: First immunoassay authorized for emergency use

60
50
40
30
20

" _/_/f
0

S I N v SV
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—Nucleic Acid Assays —Protein Assays

...but testing capacity lags...

A




US: >800,000 PCR tests since January 18

US state and local public health labs report 808,000 in 6 months
>10x number of flu tests performed by state and local public health each year

Image source: https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/testing-in-us.html, May 11, 2020

RNA Extraction Options
For each of the its listed below, CDC has confirmed that the external lysis buffer is effective for
inactivation of SARS-CoV-
QUAGEN
P 50 extractions (52904)
‘QUAamp Viral RNA MiniKit Tooemactons 25001
48 extractions (62724)
€21 05P Virus Kit Bufer AVL (19073)
€21 Advanced XL DSP Virus Card (018703)
QUAGEN 71 Advarced XL
48 extractions (955134)
€21 Virus Mini Kt v2.0 Bufer AV (19073)
£21 Advanced XL Virus Card 2.0 (3018708)
E 730964 001)
576 extractions (06 543 588 001)
“Roche MagNA Pur TONA and Viral NA Small Volume K
oche Maghi Pure 56 ONASNAVISINASTAIVGIUME K | ¢ et Lyt Bufer (06 374 913 001)
»
*QIAGEN QlAcube 5 extractions (52504)
EasyMAG® Magnetic ica (280133)
obioMirou NS EasyMAG® Lysis Buffer (280134)
easyMAG® EasyMAG® Lysis Buffer, 2 L. (200292)
and
EasyMAG® Wash Buffers 1.2,and 3
IOV EVAG™ ! -
(Automated magnetic extraction (280130, 280131, 280132)
feagents sold separately. Soth EasyMAG® Disposables (280135)
instruments use the same
reagents and disposables, with Biohit ipette Tips (easyMAG® only)
the exception of tips.) (250146)
EMAG® 10004 Tips (418922)
platforms for on of viral RN
the CDC Human Influenza Vi i iagnosti
these extraction platforms with 2019-nCoV (Sf\RS CoV-2) have not been demonstrated.
2CDC has confimed that the external lyfis buffer used with this extraction method is effective for
inactivation of SARS-CoV-2.
3CDC has compared the concentration of inactivating agent in the lysis buffer used with this
extraction method and has determined the concentration to be within the range of concentrations.
found effective in inactivation of SARS-CHV-2.
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Persistence & Disinfection

Find Not Just Waste, But Coronavirus Clues

n potentially bolster surveillance efforts as countries look to end lockdowns

Presence of nucleic acid # presence of infectious virus
Detection of infectious virus requires culture at BSL-3

Question for the audience

True or False: enveloped viruses are harder to inactivate than non-enveloped
viruses.

e True
* False

20




Image source://www.scientificanimations.com - https://www.scientificanimations.com/wiki-

images/, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=86358105
21

How long does SARS-CoV-2 persist on

surfaces?

« Viral persistence dependent upon
+ Temperature
* Relative humidity
+ Ultraviolet light
» Surface (e.g., stainless steel, plastic, wood)
» Deposition liquid (e.g., saliva, mucus)

22




How long does SARS-CoV-2 persist on
surfaces?

« Viral persistence dependent upon

Temperature

* 1 temperature = | viability

Relative humidity

* 1 relative humidity = | viability

Ultraviolet light

« 1T UV = | viability

Surface (e.g., stainless steel, plastic, wood)

* No significant difference between stainless and plastic
Deposition liquid (e.g., saliva, mucous)

Half-lives of hours, consistent with other enveloped viruses

23

Disinfection

70% ethanol (hand sanitizer, 2 min contact): >99%
70% isopropyl alcohol (alcohol prep pads, 30 sec contact): >96%
1:20 household bleach (30 sec — 5 min contact): >96%

Hydrogen peroxide, Lysol spray, peracetic acid, acidified bleach,

quaternary ammonium cleaner (commonly used in hospital settings)
under evaluation

Updated periodically at https://www.dhs.gov/publication/st-master-

question-list-covid-19
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Soap is harder to evaluate in a controlled study
Wash your hands anyway!

Image source: Alton Brown’s YouTube Channel

25

Thank you
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Free ACS Webinars Every Weekday!
Coming this Week

www.acs.org/acswebinars

How this Coronavirus is (and isn’t) Different from Other Viruses

Brenda Hogue Kristin Omberg Susan Morrissey
Professor, School of Life Sciences, Arizona State University Group Leader, Chemical and Biological Signatures Director of Communications,
and Associate Director of the Center for Immunotherapy, Science, Pacific Northwest National Laboratory American Chemical Society

Vaccines and Virotherapy, The Biodesign Institute

Presentation slides are available now! Edited recordings are an exclusive ACS member benefit.
www.acs.org/acswebinars

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