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Respiratory viruses initiate infection at mucosal surfaces, yet most vaccines
are delivered systemically and generate limited immunity at the site of entry.
We therefore investigate how the route and anatomical distribution of
vaccination shape immune responses and protection across the respiratory
tract.

Using SARS-CoV-2 vaccination models, we found that intranasal vaccination
induces local IgA, tissue-resident CD8* T cells, germinal center responses in
nasal-associated lymphoid tissue, and more durable protection of the upper

= respiratory tract than intramuscular vaccination alone. We next used low- and
Abstract high-volume intranasal vaccination to restrict antigen to the upper respiratory
tract or distribute it throughout both the upper and lower respiratory tract. In an
influenza model, upper respiratory tract-restricted vaccination was sufficient to
reduce replication of seasonal H1N1 and H3N2 viruses and protect the lung
despite limited local lung immunity. In contrast, protection against highly
pathogenic H5N1 was incomplete.

Together, these studies show that the respiratory tract is not a single
immunological compartment and that the location of antigen exposure critically
shapes mucosal immunity and protection.
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