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We are all learning about COVID-19 together

https://www.weareteachers.com/free-scientific-method-posters/

The Scientific Method

https://www.weareteachers.com/free-scientific-method-posters/


A brief refresher on DNA, RNA and proteins





DNA

RNA

Protein

Translation – mRNA uses the 
information in genes to create a 
blueprint for making proteins. Once 
cells finish making a protein, they 
quickly break down the mRNA. 
mRNA from vaccines does not enter 
the nucleus and does not alter DNA.

Transcription – uses DNA as a 
template to make specific mRNA 
molecules, specific for a gene



What is a virus?
§ An infectious agent that contains 

nucleic acid (DNA or RNA) and a 
protein coat

§ It has no means of locomotion, must 
be taken in by cells to survive

§ It takes over cellular replication 
mechanism, replicates every 2-3 hours

§ There is evidence that viruses existed 
in humans as long as 7 million years 
ago

Slide courtesy of Dr. Phil Taylor



https://hmsc.harvard.edu/world-viruses



Definitions

• Coronavirus: 
• Any of a family (Coronaviridae) of large single-stranded RNA 

viruses with a lipid envelope studded with club-shaped spike proteins,
• Infects birds and many mammals including humans
• Includes the causative agents of MERS, SARS, and COVID-19

• SARS-CoV-2: 
• Severe Acute Respiratory Syndrome CoronaVirus 2, a newly discovered 

coronavirus
• The cause of a novel Coronavirus outbreak began in Wuhan, China in 

late 2019



What is COVID-19?

• A NEW illness caused by a NOVEL virus
• The infectious disease caused by SARS-CoV-2
• Mild to severe respiratory illness
• Transmitted primarily by contact with infectious material (such as respiratory 

droplets) or with contaminated objects or surfaces 
• Characterized especially by fever, cough, and shortness of breath and may 

progress to pneumonia and respiratory failure



Where are we now?



episphere.github.io/mortalitytracker

https://episphere.github.io/mortalitytracker


Number of deaths per week due to COVID-19
~3,000– 22,000 per week +/-



Number of deaths per week due to Cancer ~11,000 per week +/-



Number of deaths per week due to heart diseases ~13,000 per week +/-



Number of deaths due to any cause



Number of deaths due to any cause
COVID-19

Cancer

Heart disease



How do we end the pandemic?

“An ounce of prevention is 
worth a pound of cure.” 

– Benjamin Franklin 



How do we end the pandemic?

Dr. Neelam Giri receiving her first Moderna COVID-19 vaccine at the NIH



How do vaccines work?



How are vaccines developed?

https://www.who.int/news-room/feature-stories/detail/how-are-vaccines-developed



Human clinical trial phases of testing required for approval by the FDA

Trial phase No. of persons Duration Study goal

Phase I 10s <1 yr Find best dose with fewest side effects (safety)

Phase II 100s ~2 yrs Further tests safety as well as efficacy

Phase III 100s to 1000s 1-3 yrs Confirms & expands safety/efficacy from Phase I/II studies into randomized/blinded studies that 
allows comparison of treatment group with a control group



Vaccine efficacy and effectiveness

https://www.who.int/news-room/feature-stories/detail/vaccine-efficacy-effectiveness-and-protection



Vaccine efficacy and effectiveness

https://www.who.int/news-room/feature-stories/detail/vaccine-efficacy-effectiveness-and-protection



Types of 
Vaccines

Nature Materials. 19, 810–812 (2020)



mRNA vaccines are safe

• mRNA is a non-infectious, non-integrating platform
• there is no potential risk of infection or insertional mutagenesis
• mRNA is degraded by normal cellular processes, and its in vivo half-

life can be regulated through the use of various modifications and 
delivery methods
• the inherent immunogenicity of the mRNA can be adjusted to further 

increase the safety profile

Pardi, N., Hogan, M., Porter, F. et al. mRNA vaccines — a new era in vaccinology. Nat Rev Drug Discov 17, 261–279 (2018). 



COVID-19 mRNA Vaccines
• mRNA vaccines inject cells with instructions to generate a protein that is normally 

found on the surface of SARS-CoV-2, the virus that causes COVID-19.

• The protein that the person makes in response to the vaccine can cause an 
immune response without a person ever having been exposed to the virus that 
causes COVID-19. Later, if the person is exposed to the virus, their immune 
system will recognize the virus and respond to it.

• mRNA vaccines are safe and cannot alter your DNA, and you cannot get COVID-19 
from the vaccine.

• mRNA vaccines may seem to have arrived quickly, but this technology is built on 
decades of scientific research that have made these vaccines a reality.

https://www.genome.gov/about-genomics/fact-sheets/Understanding-COVID-19-mRNA-Vaccines

https://www.genome.gov/about-genomics/fact-sheets/Understanding-COVID-19-mRNA-Vaccines


COVID-19 mRNA Vaccines

https://www.genome.gov/about-genomics/fact-sheets/Understanding-COVID-19-mRNA-Vaccines

https://www.genome.gov/about-genomics/fact-sheets/Understanding-COVID-19-mRNA-Vaccines


Vaccines - https://youtu.be/CrsnwQZIak8

3 minute video

https://youtu.be/CrsnwQZIak8


https://www.who.int/news-room/feature-stories/detail/how-do-vaccines-work



What causes a virus to change?

https://youtu.be/qD8dAbov5JU
https://youtu.be/01b-74ljqWc
https://youtu.be/xLvY210yQkE

https://youtu.be/qD8dAbov5JU
https://youtu.be/01b-74ljqWc
https://youtu.be/xLvY210yQkE


What causes a virus to change?

https://youtu.be/qD8dAbov5JU

https://youtu.be/qD8dAbov5JU


https://youtu.be/01b-74ljqWc

Stop the spread of viral variants

https://youtu.be/01b-74ljqWc


Stopping viral variants is a group effort

https://youtu.be/xLvY210yQkE

https://youtu.be/xLvY210yQkE


Why should I get vaccinated? “The number of children 
experiencing a parent 
dying of COVID-19 is 
staggering, with an 
estimated 37,300 to 

43,000 already affected.”





Special topics – Immunocompromised people

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/immunocompromised.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf


https://www.cdc.gov/vaccines/covid-19/clinical-considerations/immunocompromised.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf


Special topics – Immunocompromised people

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/immunocompromised.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf

• When can I get a 3rd dose?
• At least 4 weeks after your second dose

• Can you mix and match Pfizer and Moderna vaccines?
• No. Current recommendation is to use the same vaccine

• What about the J&J/Janssen single vaccine?
• There aren’t enough data to make a recommendation yet

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf


Special topics – Immunocompromised people

https://www.cdc.gov/vaccines/covid-19/clinical-considerations/immunocompromised.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf

• Why should an immunocompromised person get a 3rd dose?
• Their immune system may need extra help in responding to the 

vaccine. 

• What are the risks of a 3rd dose?
• The safety, efficacy, and benefit of additional doses of COVID-19 

vaccine in immunocompromised people continues to be evaluated. 
• So far, reactions reported after the third mRNA dose were similar 

to that of the two-dose series: fatigue and pain at injection site 
were the most commonly reported side effects, and overall, most 
symptoms were mild to moderate.

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/recommendations/immuno.html
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2021-07/07-COVID-Oliver-508.pdf


Special topics – Kids and schools

www.healthychildren.org

http://www.healthychildren.org/


Special topics – Kids and schools

https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/index.html

“Transmission of SARS-CoV-2 
within schools can be limited 
with strict implementation of 
layered mitigation strategies, 
including universal and correct 
use of masks and physical 
distancing.”



Myth busters

• https://www.cdc.gov/coronavirus/2019-ncov/vaccines/facts.html

• https://www.who.int/emergencies/diseases/novel-coronavirus-
2019/advice-for-public/myth-busters

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/facts.html
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters


Myth busters

• https://www.cdc.gov/coronavirus/2019-ncov/vaccines/facts.html

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/facts.html


Myth busters
• https://www.who.int/emergencies/diseases/novel-coronavirus-

2019/advice-for-public/myth-busters

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public/myth-busters




Resources & Suggested Reading

• https://www.cdc.gov
• https://www.who.int
• https://www.genome.gov/about-genomics/fact-

sheets/Understanding-COVID-19-mRNA-Vaccines
• https://www.niaid.nih.gov
• https://episphere.github.io/mortalitytracker/
• https://www.idsociety.org

https://www.cdc.gov/
https://www.who.int/
https://www.genome.gov/about-genomics/fact-sheets/Understanding-COVID-19-mRNA-Vaccines
https://www.niaid.nih.gov/
https://episphere.github.io/mortalitytracker/
https://www.idsociety.org/

