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Induction of protective adaptive immunity against attenuated west nile virus
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West Nile virus (WNV), a neurotropic, plus-sensed flavivirus, is an emerging public health threat, particularly in the elderly
and immunocompromised population. Currently, no vaccines are available for humans. The development of safe and
effective vaccines against WNV remains as a high priority. The nonstructural (NS) proteins of WNV have been associated with
participation in viral replication and evasion of host innate immune defenses. By using a murine model of WNV infection, we
found that an attenuated WNYV strain, which has genetic mutations in NS4B protein induced higher levels of innate cytokines and
T cell-mediated immune responses in mice than wild-type strain, suggesting a high potential for a vaccine candidate. Toll-like
receptors (TLRs) recognize pathogen-associated molecular patterns, play an essential role in the initiation of innate immunity
to viral infection. The core TLR signaling pathway utilizes myeloid differentiation primary response gene 88 (Myd88) as the
primary adaptor. Our results showed that the attenuated WNV NS4B mutant induced higher innate and adaptive immune
responses partially dependent on Myd88-mediated signaling. Investigation of the mechanisms by which WNV NS4B mutants
induce higher protective immunity can be utilized as a paradigm to aid in the rational development of efficacious live attenuated
flavivirus vaccines.
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