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            Abstract
Chuvash polycythemia is a rare congenital form of polycythemia caused by homozygous R200W and H191D mutations in the VHL (von Hippel-Lindau) gene, whose gene product is the principal negative regulator of hypoxia-inducible factor. However, the molecular mechanisms underlying some of the hallmark abnormalities of Chuvash polycythemia, such as hypersensitivity to erythropoietin, are unclear. Here we show that VHL directly binds suppressor of cytokine signaling 1 (SOCS1) to form a heterodimeric E3 ligase that targets phosphorylated JAK2 (pJAK2) for ubiquitin-mediated destruction. In contrast, Chuvash polycythemiaâ€“associated VHL mutants have altered affinity for SOCS1 and do not engage with and degrade pJAK2. Systemic administration of a highly selective JAK2 inhibitor, TG101209, reversed the disease phenotype in VhlR200W/R200W knock-in mice, an experimental model that recapitulates human Chuvash polycythemia. These results show that VHL is a SOCS1-cooperative negative regulator of JAK2 and provide biochemical and preclinical support for JAK2-targeted therapy in individuals with Chuvash polycythemia.
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                    Figure 1: CP-VHL shows altered binding to ECV components and JAK2.[image: ]


Figure 2: VHL promotes ubiquitin-mediated destruction of pJAK2.[image: ]


Figure 3: VHL binds to and cooperates with SOCS1 to negatively regulate pJAK2.[image: ]


Figure 4: CP-VHL mutants are defective in pJAK2 degradation and pharmacologic JAK2 inhibition attenuates VHL-dependent BaF3-EPOR colony formation.[image: ]


Figure 5: TG101209 treatment rescues polycythemia features in VhlR/R mice.[image: ]


Figure 6: The SOCS groove and a revised molecular model of Chuvash polycythemia.[image: ]
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