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            Abstract
Fat-soluble ligands, including sex steroid hormones and environmental toxins, activate ligand-dependent DNA-sequence-specific transcriptional factors that transduce signals through target-gene-selective transcriptional regulation1. However, the mechanisms of cellular perception of fat-soluble ligand signals through other target-selective systems remain unclear. The ubiquitinâ€“proteasome system regulates selective protein degradation, in which the E3 ubiquitin ligases determine target specificity2,3,4. Here we characterize a fat-soluble ligand-dependent ubiquitin ligase complex in human cell lines, in which dioxin receptor (AhR)5,6,7,8,9 is integrated as a component of a novel cullin 4B ubiquitin ligase complex, CUL4BAhR. Complex assembly and ubiquitin ligase activity of CUL4BAhR in vitro and in vivo are dependent on the AhR ligand. In the CUL4BAhR complex, ligand-activated AhR acts as a substrate-specific adaptor component that targets sex steroid receptors for degradation. Thus, our findings uncover a function for AhR as an atypical component of the ubiquitin ligase complex and demonstrate a non-genomic signalling pathway in which fat-soluble ligands regulate target-protein-selective degradation through a ubiquitin ligase complex.
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                    Figure 1: 
                        Activated AhR acts as an E3 ubiquitin ligase.
                      [image: ]


Figure 2: AhR ligand-dependent assembly and ubiquitin ligase activity of CUL4BAhR.[image: ]


Figure 3: 
                        Activated AhR is a substrate-specific adaptor component of the CUL4B
                        AhR
                         complex.
                      [image: ]


Figure 4: Ligand-dependent ubiquitin ligase function of AhR  in vivo.[image: ]
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        Editorial Summary
Dioxin toxicity
The dioxins, a family of halogenated organic compounds formed as by-products of various industrial processes, are toxic because of their interaction with signalling pathways linked to steroid hormone function. A possible mechanism for this toxicity has now been found: dioxins form atypical ubiquitin ligases that mark out members of the nuclear steroid receptor family of gene transcription factors for untimely degradation.
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