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The continuing pandemic potential of respiratory viruses remains a serious threat to pub
lic health, as evidenced by the global impact of the ongoing SARS-CoV-2 pandemic. As
of December 8, 2024, over 777 million people have been infected with SARS-CoV-2, and
more than 7 million people have died from COVID-19 worldwide. Respiratory viruses spre
ad by direct contact, fomite transmission, or airborne transmission and are transferred to
mucosal surfaces of exposed individuals. Thus, mucosal antiviral IgA play an important rol
e in protecting against respiratory virus infection by blocking virus attachment to and relea
se from host cells and by activating antibody-dependent cellular cytotoxicity, antibody-depe
ndent cellular phagocytosis, and the complement pathway.

IMounting evidence indicates that antiviral respiratory IgA is more effective and cross-prote
ctive against homologous and heterologous influenza virus infections than circulating 1gG
antibodies induced by parenteral vaccines, probably due to the increased avidity resulting
from its multimeric nature. Similarly, respiratory antiviral IgA induced by intranasal vaccinat
ion plays an important role in protection against SARS-CoV-2 infection by reducing the vir
al load, disease severity, and airborne transmission. Gut microbiota and MyD88 signaling
are essential for the induction of the virus-specific nasal and salivary IgA antibodies after
respiratory influenza virus infection. In contrast, the role of innate immune signals required
for the induction of the virus-specific mucosal antibodies to SARS-CoV-2 infection remain
s unknown.

[IMouse-adapted SARS-CoV-2 variants are useful for studying vaccine development and the
viral pathogenesis. Here we establish mouse-adapted SARS-CoV-2 alpha, gamma, and o
micron BA.1 variants. By using the mouse-adapted SARS-CoV-2 variant, we show that th
e levels of antiviral IgA in the respiratory tract correlate with cross-protection against heter|
ologous SARS-CoV-2 infection. In addition, we demonstrate that MyD88 and MAVS signali
ng play a role in the induction of the memory IgA response following intranasal booster
with unadjuvanted Spike protein in mice recovered from the SARS-CoV-2 infection. These
findings provide a useful basis for the development of effective mucosal vaccines against
heterologous SARS-CoV-2 infection.




