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Exploring the immunogenicity afforded by mRNA vaccines

o HHEZH(Title of the seminar)

Exploring the immunogenicity afforded by mRNA vaccines

o Z9LHZ(Abstract)

mRNA vaccines offer an unprecedented speed and flexibility for training the immune system
to fight Infectious diseases. The combination of unique lipid and mRNA chemistries trigger
a discrete cascade of innate immune signals in parallel to antigen production, that drive
highly effective adaptive immune responses. Linked to rationale antigen design, mRNA vaccin
es now offer opportunities to tackle pathogens for which traditional vaccines have had limited
success. Systems Immunology strategies, including systems serology, were applied to compr
ehensively profile the immune response induced by diverse vaccines. mRNA vaccines persist
for short periods of time, but drive robust humoral immune responses, elicit Th1 biased
T cells, and induce durable immunity. However, not all mRNA vaccines are made equal,
and systems immunological analyses have begun to highlight subtle, tunable differences
into how MRNA vaccines can be exploited to drive targeted immunity. Collectively, key learmnin
gs from the design and development of the mRNA-1273, COVID-19 vaccine, point to new
opportunities for mRNA vaccination against a range of Infectious targets and beyond.
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The COVID-19 pandemic continues to evolve. The emergence of the Omicron variant, especia
lly its recent subvariants like BQ.1.1 and XBB.1.5, is a cause for concern due to their ability
to evade mAbs-based therapeutics and infect vaccinated individuals. This underscores the
urgent need for the development of a highly immunogenic pan-variant multivalent vaccine
formulation that can provide both cellular and humoral prophylactic benefits, especially consid
ering the risk of reinfection from new variants.

Our approach involves the integration of machine learning and structural-based rational design
strategies to create highly resilient peptide—based vaccines. These vaccines are designed
to confer immunity against all variants of concern (VOCs) and SARS-CoV-1, with a primary
focus on preventing potential immune evasion. We aim to enhance protection against the
ever—changing landscape of the virus and safeguard public health.
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