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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
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@AmerChemsSociety

@AmericanChemicalSociety @AmerChemsSociety

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

Contact ACS Webinars ® at acswebinars@acs.org



Check out the ACS Webinar Library!
An ACS member exclusive benefit
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Hundreds of presentations from the best and brightest minds that chemistry has to offer are available to you on-demand.
The Library is divided into 6 different sections to help you more easily find what you are searching.

Professional Development

P View the Callection

Learn how to write better abstracts, deliver more
engaging presentations, and network to your next
dream job. Brush up on your soft skills and seta
new career path by mastering what can not be

taught in the lab.

Culinary Chemistry

P View the Callection

Why does food taste beter when itis grilled or what
molecular compounds make a great wine? Discover
the delectable science of your favorite food and
drink and don't forget to come back for a second

helping.

Technology & Innovation

P View the Collection

From renewable fuels to creating the materials for
the technology of tomaorrow, chemistry plays a
pivotal role in advancing our world. Meet the
chemists that are building a better world and see

how their sdence is making it happen.

Popular Chemistry

P View the Collection

Feeling burdened by all that molecular weight?
Listen to experts expeund on the amazing side of
current hot science topics. Discover the chemistry of
rockets, how viruses have affected human history,

or the molecular breakdown of a hangover.

Drug Design and Delivery

P View the Collection

The Drug Design Delivery Series has builta
collection of the top minds in the field to explain the
mechanics of drug discovery. Discover the latest
research, receive an overview on different fields of
study, and gain insight on how to possibily

overcome your own med chem roadblocks.

Business & Entrepreneurship

P View the Collection

How do ideas make it from the lab to the real world?
Discover the ins and outs of the chemical industry
whether you are looking to start a business or desire

a priceless industry-wide perspective.

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
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

WwWw.acs.org/acswebinars



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

YOUR CAREER

ChemIDP™

ChemlIDP.org

acsoncampus.acs.org/resources

ACS PUBLICATIONS

Publishing Resources

publish.acs.org
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WITH CHEMISTS AND
OTHER SCIENCE
PROFESSIONALS

CAS SciFinder Future Leaders

171 alumni, 35 countries
and over 120 institutions

G
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ACS Career Navigator:
Your Home for Career Services

Whether you are just starting your journey, transitioning jobs, or looking to brush up or learn new
skills, the ACS Career Navigator has the resources to point you in the right direction.

We have a collection of career resources to support you during this global pandemic:

Professional Virtual Career ACS Leadership Career Navigator LIVE!
Education Consultants Development System
ChemIDP College to Career ACS Webinars Virtual Classrooms

Visit www.ACS.org/COVID19-Network to learn more!
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ACS Department of Diversity Programs

Advancing ACS's Core Value of Diversity, Inclusion & Respect

We believe in the strength of diversity in all its forms, because inclusion of and
respect for diverse people, experiences, and ideas lead to superior solutions to
world challenges and advances chemistry as a global, multidisciplinary science.
Contact Us:

https://app.suggestionox.com/r/DI_R
Diversity@acs.org

o hs, .
- ACS S
@ACSDiversity Voices

Diversity Podcast

ﬁ ACS Diversity acsvoices.podbean.com/

www.acs.org/diversity

ACS Industry Matters Article:
Pfizer and the COVID-19 Vaccine

¢ Drugs are not simply found 99
— drugs are invented.

Mark Noe, Pfizer’s Vice President of Discovery Sciences, takes us behind the

scenes to help us better understand how the Pfizer and BioNTech COVID-19
vaccine came to be.

www.acs.org/Pfizer
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COVID-19 Vaccines Update: Emerging Questions & Future Applications

Shane Crotty Yizhou Dong Angela Zhou
Professor, Center for Infectious Disease and Associate Professor, Pharmaceutics and Pharmacology, Information Scientist,
Vaccine Research, La Jolla Institute for Immunology The Ohio State University’s College of Pharmacy Content Operations, CAS

Presentation slides are available now! The edited recording will be made available as soon as possible.

www.acs.org/acswebinars

This ACS Webinar is co-produced with CAS.

COVID-19 Vaccines: Emerging

Questions & Future Applications

© Copyright 2021 American Chemical Society. All rights reserved. 14
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CAS IS A SPECIALIST IN SCIENTIFIC
INFORMATION SOLUTIONS

We organize, analyze and uncover connections within global scientific
information to deliver actionable insights.

Leading commercial, government and academic institutions worldwide rely
on CAS to turn scientific information into competitive advantages.

SCIENTIFIC CONTENT TECHNOLOGY HUMAN EXPERTISE

cas.org

Videos

Journal articles Data Sets

Blogs Whitepapers

https://www.cas.org/covid19

© Copyright 2021 American Chemical Society. All rights reserved.
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Welcome & Introductions

Dr. Shane Crotty
Professor
Center for Infectious Disease and Vaccine
Research at La Jolla Institute for Immunology

@profshanecrotty

© Copyright 2021 American Chemical Society. All rights reserved.

Dr. Yizhou Dong
Associate Professor
Pharmaceutics and Pharmacology,
The Ohio State University’s College of Pharmacy

@yizhoudonglab

Over 2 million views in 24 hours

Picked up by Scientific American and other outlets

| Are RNA vaccines safe?

Dr. Angela Zhou

Information Scientist
CAS, a division of the
American Chemical Society

@CASchemistry

| have gotten this question a lot lately, and it is a good question.

© Copyright 2021 American Chemical Society. All rights reserve d.
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| First: RNA is messages. At any moment
a human cell has 5000+ different RNA
messages, and they are all temporary
messages, like post-it notes that get torn
up by the cells within minutes or hours
after being read.

3/ Or, actually, RNA is like snapchat
messages that expire.

RNA vaccines do NOT become a permanent
part of your body. They are temporary
messages instructing cells to make one viral
protein temporarily.

10
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4/ Second, in the case of RNA COVID-19 vaccines, the RNA
message is for 1 single coronavirus protein.

It takes 25 different coronavirus proteins to make a coronavirus, so
there is no worry about the RNA making a virus.

5/ Third, over 70,000 doses of these COVID-19 RNA vaccines
have been given to people now, and the independent safety
boards (not controlled by the companies) have reported no
serious concerns.

That’s a lot of safety data!

6/ Now, it will certainly be good to see the full safety data
when the clinical trial results become public, but it looks good.

11
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7-8/ Lastly, regarding these vaccines and vaccines in general, “safe"
does not mean the same thing as “did not hurt at all” or “no fever”
for a little while.

The immune system tends to only remember
things that hurt somewhat. Not unlike going to the
gym and getting exercise and really sore
muscles; a bit of pain can be a positive sign that
good things are happening. Sometimes you have
to earn your immunity, just like you have to earn
those biceps you wanted so bad.

9/ An immunization is probably going to hurt some, and that’s
generally a good sign. You are earning your immunity.

12
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Eric Topol

ical Society. All rights reserved.

Pfizer vaccine
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Vaccine Trial Population Diversity

These were some of the most inclusive vaccine trials ever.

Excellent effectiveness in people over the age of 65
Excellent effectiveness in both men and women
Excellent effectiveness in Black people

Excellent effectiveness in Latinos

The FDA has also agreed that pregnant women can receive the vaccine
if they wish to, at the advice of their doctor.

There is no effect of the vaccine on pregnancy or fertility.

“I believe that ethically everyone should take the vaccine.”

"There is a suicidal denialism that | wouldn’t know how to explain, but today you need to take the vaccine.”

2/24/2021
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Getting immunized is the kind thing to do.

It helps you, your loved ones, your neighbors, and your community.

Half of COVID hospitalizations in America
have been people under age 65

And half of those COVID hospitalizations in the under 65 age are people under 50 years old.

Half! Over
a million
Americans

CDC COVIDWATCH

15
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Immune response trajectories in COVID-19

Cell 2021

© Copyright 2021 American Chemical Society. All rights reserved.

T cell and antibody responses in
‘average’ cases of COVID-19

© Copyright 2021 American Chemical Society. All rights reserved.
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<> Important in almost all currently
licensed human vaccines

Tony Fauci. Congress, August 2020

Do people develop
immunity to COVID-19?

Critical for antibody responses

Protect independent of antibodies in
SARS mouse model

2/24/2021

Important in many viral infections

Agammaglobulinemic individuals
survive COVID19

17
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The Good News!

Antiviral immunity that matches expectations

© Copyright 2021 American Chemical Society. All rights reserved.

Adaptive immune responses to SARS-CoV-2 in acute
COVID-19 and associations with disease severity

Moderbacher / Ramirez / Dan
etal., Cell 2020

© Copyright 2021 American Chemical Society. All rights reserve d.
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How long does immunological
memory to SARS-CoV-2 last?

COVID-18 (n = 188)

Age (years) 19 - 81 [Median = 40]
Gender
Male (%) 43% [80/188]

+  Female (%)

57% [108/188]

SARS-CoV-2 PCR positivity

+  Positive
Not performed
Negative
Unknown

779% [145/188]
20% [37/188]
1% [2/188]

2% [4/188]

Peak disease severity

+  Asymptomatic
Mild
Moderate
Severe

2% [4/188; 2F, 2M]
90% [170/188; 100F 70M]
3% [6/188; 3F, 3M]
4% [7/188; 3F, 4M]

Days post symptom onset at
collection (n = 254)

8- 240 [Median = 88]
8 months

© Copyright 2021 American Chemical Society. All rights reserved.

© Copyright 2021 American Chemical Society. All rights reserved.

How long does immunological
memory to SARS-CoV-2 last?

% 188 subjects. 41 subjects @ 6 to 8 months post-infection

SARS-CoV-2 specific

Science. Jan 6, 2021

Biorxiv Nov 16, 2020

2/24/2021
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Immunological Memory

Science, Jan 6, 2021

© Copyright 2021 American Chemical Society. All rights reserved.

How effective are vaccines?

The measles vaccine
has saved an
estimated 14.1 million
lives since 2011

# cases per
100,000 people.

20
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Vaccinating kids

It will probably be 2022 before kids under the age of 12
qualify for COVID-19 vaccines.

And it may take that long for kids aged 12-15.

» Pfizer vaccine approved for ages 16+
» Pfizer early trial ongoing for ages 12-15

* Moderna early trial starting for ages 12-15

Will a vaccine work against COVID-19?

2/24/2021
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© Copyright 2021 American Chemical Society. All rights reserved.

Translation: DNA to mRNA to Protein

Clancy, S. & Brown, W. (2008) Translation: DNA to mRNA to
Protein. Nature Education 1(1):101

© Copyright 2021 American Chemical Society. All rights reserve d. 44

22


https://www.cas.org/
https://www.cas.org/

2/24/2021

Ingredients of COVID-19 mRNA vaccines

Active agent: Nucleoside-modified mMRNA encoding SARS-CoV-2 spike protein

Lipid components: lonizable lipid, Cholesterol; Phospholipid; PEG2000-lipid

o]

"0

Ho/\/\/N . N(\/\)l\o/\/\/\/\/\/
LA/\O)‘\(VM/\/\\ i W\/;LOJ:V/\/\:/\V/

SM-102 used in mMRNA-1273
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ALC-3015 used in BNT162

Cryoprotectant: Sucrose, a sugar molecular.

Chemical Society. All rights reserved.

Formulation of lipid-mRNA nanoparticles
used for COVID-19 vaccines

FDA Vaccines and Related Biological Products Advisory Committee
December 17, 2020;

Chan, C., Du, S., Dong, Y*., Cheng, X*., Current Topics in Medicinal
Chemistry, 21(2):92-114 (2021).
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FDA Vaccines and Related
Biological Products Advisory
Committee December 17, 2020

47
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MmRNA-based vaccines and therapeutics

Nature Reviews Drug Discovery 13, 759-780 (2014)

Delivery — a Key Challenge for mRNA Therapeutics

Li, B., Zhang, X., Dong, Y.*, Nanoscale platforms for
messenger RNA delivery, Wiley Interdiscip Rev
Nanomed Nanobiotechnol., e1530. PMID: 29726120
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An orthogonal array optimization of lipid
nanoparticles for mRNA delivery in vivo

Li, B., Luo, X,, Deng, B., Wang, J., McComb, D. W., Shi, Y., Gaensler, K. M. L, Tan, X,, Dunn, A. L., Kerlin, B. A,, Dong, Y.* Nano Letters,
15 (12), 8099-8107 (2015). Dong, Y.; Li, B., WO 2016187531.

© Copyright 2021 American Chemical Society. All rights reserved.

Hemophilia-a genetic disorder

Dreamstime.com

© Copyright 2021 American Chemical Society. All rights reserved.
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TT3 lipid nanoparticles are able to fully recover
the human factor IX activity to a normal level
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© Copyright 2021 American Chemical Society. All rights reserved.

TT3 LNP deliver self-replicating IL-12
RNA for cancer immunotherapy

Li, Y., Su, Z., Zhao, W. et al. Multifunctional oncolytic nanoparticles deliver self-
replicating IL-12 RNA to eliminate established tumors and prime systemic
immunity. Nat Cancer (2020).

© Copyright 2021 American Chemical Society. All rights reserved.
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A single injection of LNP-replicons encoding IL-12-alb
or IL-12-alb-lum can eradicate large established tumors

Li, Y., Su, Z., Zhao, W. et al. Multifunctional oncolytic nanoparticles deliver self-replicating IL-12 RNA to eliminate established
tumors and prime systemic immunity. Nat Cancer (2020).

© Copyright 2021 American Chemical Society. All rights reserved.

Functionalized lipid-like nanoparticles

Zhang, X., Zhao, W., Nguyen, G.N., Zhang, C., Zeng, C., Yan, J., Du, S., Hou, X,, Li, W., Jiang, J.,
Deng, B., McComb, D. W., Dorkin, R., Shah, A., Barrera, L., Gregoire, F., Singh, M., Chen, D.*,
Sabatino, D.E. *, Dong, Y.*, Functionalized lipid-like nanoparticles for in vivo mRNA delivery and
base editing, Science Advances, (2020), in press.

© Copyright 2021 American Chemical Society. All rights reserved.
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Efficient base editing of PCSK9 gene in mice

Zhang, X., Zhao, W., Nguyen, G.N., Zhang, C., Zeng, C., Yan, J., Du, S., Hou, X,, Li, W., Jiang, J., Deng, B., McComb, D. W., Dorkin, R., Shah, A., Barrera, L., Gregoire, F.,
Singh, M., Chen, D.*, Sabatino, D.E. *, Dong, Y.*, Functionalized lipid-like nanoparticles for in vivo mRNA delivery and base editing, Science Advances, (2020), in press.

© Copyright 2021 American Chemical Society. All rights reserved.

Sepsis is a life-threatening organ dysfunction
caused by a dysregulated host response to infection

Reinhart, K., et al. (2017). Recognizing sepsis as a global health priority—a WHO resolution. New England Journal of Medicine, 377(5), 414-417.

Hotchkiss, R. S., et al. (2013). Immunosuppression in sepsis: a novel understanding of the disorder and a new therapeutic approach. The Lancet infectious diseases, 13(3), 260-268.

© Copyright 2021 American Chemical Society. All rights reserved.
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Engineered macrophages containing
antimicrobial components for treating sepsis

Synthesis of vitamin-derived lipids

2/24/2021

30


https://www.cas.org/
https://www.cas.org/

2/24/2021

V:LNP formulation C5 significantly
improved mRNA delivery

© Copyright 2021 American Chemical Society. All rights reserved. 61

Engineered macrophages reduced bacterial burden
and improved survival rate in mixed MDR bacteria
(S. aureus and E. coli)-induced sepsis mice

© Copyright 2021 American Chemical Society. All rights reserved. 62
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Engineered macrophages restored body conditions:
body weight, white blood cells, and lymphocytes

Hou, X., Zhang, X., Zhao, W., Zeng, C., Deng, B., McComb, D. W., Du, Shi., Zhang, C., Li, W., Dong, Y*., Vitamin lipid nanoparticles enable adoptive
macrophage transfer for the treatment of multidrug-resistant bacterial sepsis. Nature Nanotechnology. 15, 4146 (2020).

© Copyright 2021 American Chemical Society. All rights reserved.

© Copyright 2021 American Chemical Society. All rights reserve d. 4
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ASK YOUR QUESTIONS AND MAKE YOUR COMMENTS IN THE QUESTIONS PANEL NOW! &

Videos

Journal articles Data Sets

Blogs Whitepapers

https://www.cas.org/covid19
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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
once the recording has been edited and posted.

Live Broadcasts of ACS Webinars® continue to be available to the general public
several times a week generally from 2-3pm ET!

A collection of the best recordings from the ACS Webinars Library will occasionally
be rebroadcast to highlight the value of the content.

WwWw.acs.org/acswebinars
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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

WwWw.acs.org/acswebinars
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