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            Abstract
FGF23 is a unique member of the fibroblast growth factor (FGF) family because it acts as a hormone that derives from bone and regulates kidney functions, whereas most other family members are thought to regulate various cell functions at a local level1,2,3,4,5. The renotropic activity of circulating FGF23 indicates the possible presence of an FGF23-specific receptor in the kidney6. Here we show that a previously undescribed receptor conversion by Klotho, a senescence-related molecule7, generates the FGF23 receptor. Using a renal homogenate, we found that Klotho binds to FGF23. Forced expression of Klotho enabled the high-affinity binding of FGF23 to the cell surface and restored the ability of a renal cell line to respond to FGF23 treatment. Moreover, FGF23 incompetence was induced by injecting wild-type mice with an anti-Klotho monoclonal antibody. Thus, Klotho is essential for endogenous FGF23 function. Because Klotho alone seemed to be incapable of intracellular signalling, we searched for other components of the FGF23 receptor and found FGFR1(IIIc), which was directly converted by Klotho into the FGF23 receptor. Thus, the concerted action of Klotho and FGFR1(IIIc) reconstitutes the FGF23 receptor. These findings provide insights into the diversity and specificity of interactions between FGF and FGF receptors.
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                    Figure 1: Egr-1  expression and ERK phosphorylation induced by FGF23  in vivo.[image: ]


Figure 2: 
                        FGF23 binds to Klotho and evokes cellular responses in Klotho-expressing cells.
                      [image: ]


Figure 3: An anti-Klotho monoclonal antibody antagonizes FGF23 both  in vitro  and  in vivo.[image: ]


Figure 4: 
                        Identification of FGFR1(IIIc) as a molecule that interacts with Klotho and is essential for FGF23 signalling.
                      [image: ]
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The klotho gene was first identified as a mutation in a mouse strain that exhibits a syndrome resembling human ageing, and overexpression of klotho extends the lifespan of mice. A possible mechanism of action for the Klotho protein has now been found: it converts FGFR1(IIIc), a receptor for various fibroblast growth factors acting at a local level, into a specific receptor for FGF23, a bone-derived hormone that regulates kidney function.
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