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In vivo Veritas: Influenza vaccination triggers rapid dendritic cell differentiation from blood monocytes
in vivo in humans
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Innate immune responses initiate and modulate the ensuing adaptive immune responses, and dendritic cells (DCs) are
the central regulator for both innate and adaptive immunity. The aim of this study is to understand the innate immune
responses elicited by influenza vaccines and the possible linkage to subsequent antibody and T cell responses. Because blood
monocytes are the precursors of DCs, we studied the phenotypic and functional changes of these cells isolated before and at
different days post-influenza vaccine immunizations in human subjects. We found that a large proportion of blood monocytes
become DC-like cells in vivo shortly after the flu shot (<1 day). These influenza vaccine-induced monocytes display multiple
DC phenotypes, produce TNF-a, capture antigens via macropinocytosis and stimulate proliferation of allogenic naive CD4+
and CD8+ T cells. These DC-like monocytes can efficiently process and present various microbial antigens and cross-prime
naive CD8+ T cells for differentiation into cytotoxic T cells that kill target cells in the absence of CD4+ T cell help. The DC-
like functions of influenza vaccine-induced monocytes can be further modulated by costimulation with cytokines or TLR
ligands. The CD16- and CD16+ subsets of monocytes contribute differentially to the inflammatory DC pool in response to
influenza vaccination and induce the generation of phenotypically distinct CCR6+ and IL-7Ra(hi) memory T cell subtypes,
respectively. The rapid induction of monocyte-to-DC transformation is mediated by influenza vaccine-induced serum factors
and can also be observed in patients administered with IFN-a. These results may shed light on how the immune responses are
initially triggered by influenza vaccine and how induction of DC differentiation could be harnessed in the context of human
vaccination.
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