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Human Coronavirus Structure
SARS-CoV-2 Entry through Host ACE2
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The high infectivity of SARS-CoV-2
and rapid rise of number of patients is ~®
explained by the lack of pre-existing
immunity to a virus never encountered
before
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B cell performance after vaccination

1. Development of memory B cells

2. Performance of memory B cells

1. Trimeric Spike specific IgG
2. RBD specific total Ig
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Persistent B cell memory after SARS-CoV-2
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Serum specific antibodies to RBD and Trimeric Spike reach the maximum level after the 2" dose and
decline three months later
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Stabilization of antibody titers between 6 and 9 months after
2nd dose

Terreri, Piano Mortari et al. Cell Host&Microbes 2022
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https://www.nature.com/nri
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Memory B cells development following vaccination
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Spike-specific MBCs continue to increase for 9 months after vaccination
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Why people have breakthrough infections?
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®  Breakthrough infections
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PERFORMANCE OF SPECIFIC MEMORY B CELLS

In 21 HCWSs with breakthrough infections, specific antibodies against Spike and RBD
rapidly increase in the serum and reach the highest levels 4 to 6 days after the positive

Anti-Trimeric Spike specific IgG @)
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Salivary IgA rapidly increase
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After vaccination In response to a breakthrough infection
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monoclonal
antibodies
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Monoclonal antibodies effective against the ancestral wuhan virus may not work
against new variants
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The human B cell response is not monoclonal
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MBCs persist, evolve and mature overal several months by progressive acquisition
of somatic mutation in their variable region genes to improve affinity through an
ongoing germinal center response (Gabbler et al 2021, Rodda et al. 2021, Sokal et
al. 2021b)
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A major concern about Omicron is the large number of mutations in the spike
protein, including mutations associated with immune escape and mutations
rarely detected in previous variants.

~10-fold to ~40-fold reduction in neutralization capacity compared with the
wild-type virus at 6 months after the primary 2-dose vaccine series.

Serological data indicate that antibody response to Omicron can be at least
partially boosted in the short term (up to 1 months) after a 3@ vaccine dose

suggesting that immunological memory generated by 2"d dose vaccination
had some reactivity against the Omicron spike protein.
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Cell Reports

The Interplay between CD279" and CD27""9" B
Cells Ensures the Flexibility, Stability, and Resilience
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The less stringent selection of some MBCs is suggested to expand a breadth of
MBCs.

Results support the possible contribution of MBCs breadth to the broadly
neutralizing antibody response after and additional boosting by mRNA vaccine or
breakthrough infection.



MEMORY B CELLS BECOME CD27*right UPON CHALLENGE
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Vaccination boost and expand WT Spike specific MBCs
inside WT - CROSS REACTIVE MBCs
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MBCs display a diverse repertoire, allowing for an Ce“
adaptive response upon re-exposure to the

pathogen, especially in case of VOC. HOSt & MiCrObe

Volume 30
Number 3
March 9, 2022

Boosting with a 3™ dose of ancestral vaccine
Increases variant neutralizing antibody, highliting the
importance of vaccine-induced memory B cells that
also expand

Breakthrough infections are not associated with
waning immunity

Parenterally administered vaccines do not generate
mucosal immunity
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