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            Abstract
Exposure to ultraviolet B (UVB) radiation from the sun can result in sunburn, premature aging and carcinogenesis, but the mechanism responsible for acute inflammation of the skin is not well understood. Here we show that RNA is released from keratinocytes after UVB exposure and that this stimulates production of the inflammatory cytokines tumor necrosis factor Î± (TNF-Î±) and interleukin-6 (IL-6) from nonirradiated keratinocytes and peripheral blood mononuclear cells (PBMCs). Whole-transcriptome sequencing revealed that UVB irradiation of keratinocytes induced alterations in the double-stranded domains of some noncoding RNAs. We found that this UVB-damaged RNA was sufficient to induce cytokine production from nonirradiated cells, as UVB irradiation of a purified noncoding RNA (U1 RNA) reproduced the same response as the one we observed to UVB-damaged keratinocytes. The responses to both UVB-damaged self-RNAs and UVB-damaged keratinocytes were dependent on Toll-like receptor 3 (TLR3) and Toll-like receptor adaptor molecule 1 (TRIF). In response to UVB exposure, Tlr3âˆ’/âˆ’ mice did not upregulate TNF-Î± in the skin. Moreover, TLR3 was also necessary for UVB-radiationâ€“induced immune suppression. These findings establish that UVB damage is detected by TLR3 and that self-RNA is a damage-associated molecular pattern that serves as an endogenous signal of solar injury.
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                    Figure 1: RNA from UVB-irradiated keratinocytes induces the production of inflammatory cytokines.[image: ]


Figure 2: UVB damage to U1 RNA generates products that induce the production of TNF-Î± and IL-6.[image: ]


Figure 3: UVB damage to U1 RNA induces inflammatory cytokine release by activating TLR3.[image: ]


Figure 4: Recognition of UVB-irradiated RNA by TLR3 is necessary for the inflammatory response to UVB damage.[image: ]
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