
Omicron Variant and COVID-19 
Vaccines
Deepta Bhattacharya, Ph.D. 
Professor, Immunobiology

January 20, 2022



2



Webinar Notes
• Please submit your questions in the Q&A tab at the bottom of your screen. 

• The Chat function allows you to send chat messages to your colleagues in 
the meeting.

• The webinar Recording, the Q&A feed, the Chat feed, and any presentation 
materials will be available after the webinar at 
https://provost.arizona.edu/content/campus-webinars.



COVID-19 Updates

• Updated COVID-19 mitigations protocols, including the face coverings 
requirement on all campus locations. 

• COVID-19 testing program Cats TakeAway Testing allows students, employees, 
and DCCs to pick up a PCR saline gargle test kit and drop off a sample at one of 
the designated locations in Tucson, Phoenix, Oro Valley, Sierra Vista and Yuma. 

• Campus Health offers COVID-19 vaccines including first, second and booster 
doses of Pfizer and Moderna. If you're in Tucson, you can also receive your 
Pfizer, Moderna and Johnson & Johnson vaccine at several locations across 
Pima County. 

• We continue to strongly encourage employees to get vaccinated and verify 
their vaccination status.

https://covid19.arizona.edu/face-coverings
https://covid19.arizona.edu/covid19-testing/takeawaytesting
https://health.arizona.edu/covidvaccine
https://webcms.pima.gov/cms/One.aspx?portalId=169&pageId=669257
https://hr.arizona.edu/content/employee-covid-19-vaccine-requirement#Submitting
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Life Cycle of SARS-CoV-2, the virus that 
causes COVID-19



The Moderna and Pfizer/BioNTech vaccines 
contain just 1 type of RNA



The immune system recognizes spike protein 
and responds



Antibodies are more concentrated in the lungs than in 
the nose and throat



SARS-CoV-2 enters through the nose and throat



Severe disease can be caused by unchecked viral 
replication in the lungs



Vaccine-induced antibodies in the nose and throat can 
prevent infections if the infectious dose is low



Antibodies and T cells can coordinate to prevent 
symptomatic infections if the virus is slow



What has changed? Omicron has rapidly taken over.

Source: TGEN 
(https://pathogen.tgen.org/covidseq-
tracker/index.html)



Omicron: What has changed? A lot.

Antibody 
‘escape’ 

mutations

https://sars2.cvr.gla.ac.uk/cog-uk/

Delta Omicron

https://sars2.cvr.gla.ac.uk/cog-uk/


A 3rd vaccine dose helps improve the quality and 
quantity of virus-neutralizing antibodies

I Nemet et al. N Engl J Med 2021. DOI: 



Three doses of vaccines provide strong protection 
against hospitalization—less so against symptomatic 

illness

Source: UK Health Security Agency



What does reduced vaccine effectiveness really mean?

vaccinated

unvaccinated

vaccinated

95% effective80% effective 
Omicron

vaccinated
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vaccinated
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Is Omicron milder? *If* it runs into pre-existing 
immunity, yes.

Source: Washington Post



Tipping the scales back in the favor of vaccines

 Booster shots
 Outdoor activities
 Indoor ventilation
 High-quality masks



Who should get boosters?

Everyone over age 12 who hasn’t already done so

How about a 4th dose? No data surrounding this yet. Worth 
considering for vulnerable groups (elderly or immunocompromised 
*and* 3rd dose over 10 weeks ago



If you are vulnerable and get infected, what are the 
current options?

85% reduction 
in 

hospitalization
s or death

88% reduction 
in 

hospitalization
s or death



A few glimmers of hope on the horizon
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