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Elucidation of the molecular mechanism involved in TLR7/8 response to SsSRNA
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TLR7 in the endolysosome is a sensor for single-stranded RNA (SsRNA)
fromviruses and it induces antiviral immune response. In addition, this receptor also responds to
synthetic small molecules such as R848 and Imiquimod. However,it remains unclear how and why TLR7
can sense these two distinct ligands. We have found that TLR7 recognized guanosine (G),in the
presence of uridine-containing oligoribonucleotide (U-ORN). With U-ORN, G/dG synergistically
activated TLR7 and induced cytokine production in macrophages and pDCs. These results strongly
suggest that TLR7 recognizes degradation products of ssRNA, G and U-ORN, but not ssRNA itself.
Additionally, we have found that SLC29A3 deficient mice, which lose nucleoside transporter in
endolysosomes, show autoinflammatory disease in TLR7-dependent manner. Our findings reveal that TLR7

works as a guanosine sensor and the appropriate control of nucleoside metabolism is indispensable
for preventing excessive TLR7 response in vivo.
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