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= 25 What makes an effective live-attenuated vaccine?
,”T'tIeL New insights into the innate cellular response
: to yellow fever virus 17D (YFV-17D)
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The live-attenuated yellow fever virus strain 17D (YFV-17D) is considered one
of the safest and most effective vaccines ever developed, conferring lifelong
immunity with a single dose. Although the vaccine has been used for over 80
years, the basis for its immunogenicity remains poorly understood. In vaccinated
humans, transcriptional profiling of PBMCs suggests that innate immune gene
signatures correlate with protection, while integrated stress response gene
signatures predict the magnitude of CD8 T cell responses. To determine how
YFV-17D infection induces these responses, we examined dynamics of IFN
expression and virus replication compared to the parental strain, YFV-Asibi, and
an additional hepatotropic flavivirus, dengue virus (DENV2). As expected, IFN
M= expression required the signaling adaptor MAVS, indicating a central role for the
Abstract mitochondria in driving these IFN dynamics. Biochemical analysis of
mitochondrial function by Seahorse analysis and LC-MS for metabolites
revealed that YFV-17D uniquely upregulated mitochondrial respiration, and
induced mitochondrial uncoupling associated with depletion of intermediates
from the glycolytic, pentose-5-phosphate and tricarboxylic acid cycle pathways.
Importantly, pharmacological inhibition of specific mitochondrial stress pathways
eliminated IFN expression without affecting virus replication in tissue culture, and
greatly altered innate immune gene signatures of infected primary human
dendritic cells. Thus, mitochondrial dysfunction in response to YFV-17D infection
is a key driver of innate immunity, which has implications for further design of
live-attenuated flavivirus vaccines.
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