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Toll-like receptors (TLRs) traffic to distinct membranes for signaling. TLR7 and
TLR9 recognize viral nucleic acids in the endosomes and induce robust antiviral
program in plasmacytoid dendritic cells (pDCs). Recent studies indicate that signals
from these TLRs bifurcate at the level of distinct endosomal compartments to mediate
the induction of cytokine and type I interferon (IFN) genes. TLR9 mediates signals for
cytokines from VAMP3* endosome, and induces IFN genes from LAMP2* endosome.
Phosphoinositides mark distinct subcellular membranes and control membrane
trafficking. However, their role in TLR trafficking and signaling remains unclear.
Here, we examined the role of phosphatidylinositol 3P 5-kinase, PIKfyve, in TLR
trafficking and signaling. We demonstrate that inhibition of PIKfyve activity
preferentially blocks TLR9 signaling for type I IFN induction in pDCs. By confocal
microscopy, we show that trafficking of both TLR9 and CpG to the LAMP1*
compartment is blocked by PIKfyve inhibitor treatment, whereas their trafficking to
the VAMP3* endosome remained intact. These data indicate that PIKfyve provides
critical phosphoinositides necessary for the formation of endosome from which TLR9
signals to induce type I IFNs.




