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COVID-19 has killed more Americans than 

all the wars of the 20th century combined



Tony Fauci. Congress, July 31, 2020



Do people develop immune 

memory to COVID-19?

Dan & Mateus & Kato et al. 

Science. Jan 2021

❖ 188 subjects. 

❖ 41 subjects @ 6 to 8 months

Shane Crotty & Alex Sette



t1/2 = 125d

t1/2 = 94d

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



SummaryImmune response trajectories in COVID-19

* “Innate” = innate immune response plasma signature
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Sette and Crotty, 

Cell 2021



Layered defenses
Or the swiss cheese model of immunity

Immunological Reviews, 2022



Eric Topol

Cell 2021



Zhang, Mateus, Coelho, 

Dan, Moderbacher 

 et al . Cell 2022

Head-to-head comparison of immune memory to four COVID-19 vaccines

Prof. Daniela Weiskopf



Comparison of immune memory to four COVID-19 vaccines

Jen Dan, MD/PhDZeli Zhang, PhD
Cell 2022

T1 = baseline

T2 = 14 days

T3 = 35-42 days

T4 = 3 months 

T5 = 6 months



Comparison of immune memory to four COVID-19 vaccines

Carolyn Rydyznski

Moderbacher, PhD Jose Mateus, PhD

Cell 2022



Comparison of immune memory to four COVID-19 vaccines

Camila  Coelho, PhD Cell 2022



Cell 2022

Head-to-head comparison of immune memory to four COVID-19 vaccines



Immunity 2019 

Germinal centers



Lymph node fine needle aspirates (LN FNAs)

allow for sampling of the lymph node longitudinally

Havenar-Daughton, et al. 2016, Cell Reports

Pauthner and Havenar-Daughton et al., 2017, Immunity



Looooong-lasting germinal centers to a priming immunization

HIV Env trimer + SMNP 

adjuvant

via 12-day 

escalating dose slow delivery

• Germinal centers can last for > 6 months after an optimized priming immunization.

• Dramatically larger and more durable germinal centers than conventional alum-based 

immunization.
Lee & Sutton et al. Nature 2022



Long-lasting virus-specific germinal centers

Farber and Crotty labs. 

Science Immunology 2021



Immunity 2019 

Germinal centers



Hybrid immunity results in 

potent neutralizing antibody 

breadth, also with breakthrough 

infections



Omicron and memory B cells



Zhang, Mateus, Coelho, 

Dan, Moderbacher 

 et al . Cell 2022

Head-to-head comparison of immune memory to four COVID-19 vaccines

Prof. Daniela Weiskopf



Layered defenses
Or the swiss cheese model of immunity

Immunological Reviews, 2022



Anatomy of immunity to SARS-CoV-2

A race between the virus and your immune system.

Memory change the race. You then have the headstart instead of the virus.

It is all a race



Layered defenses
Or the swiss cheese model of immunity

Immunological Reviews 2022
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