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            Abstract
The immunosuppressive action of the calcineurin inhibitor cyclosporine A (CsA) stems from the inhibition of nuclear factor of activated T cells (NFAT) signaling in T cells. CsA is also used for the treatment of proteinuric kidney diseases. As it stands, the antiproteinuric effect of CsA is attributed to its immunosuppressive action. Here we show that the beneficial effect of CsA on proteinuria is not dependent on NFAT inhibition in T cells, but rather results from the stabilization of the actin cytoskeleton in kidney podocytes. CsA blocks the calcineurin-mediated dephosphorylation of synaptopodin, a regulator of Rho GTPases in podocytes, thereby preserving the phosphorylation-dependent synaptopodinâ€“14-3-3Î² interaction. Preservation of this interaction, in turn, protects synaptopodin from cathepsin Lâ€“mediated degradation. These results represent a new view of calcineurin signaling and shed further light on the treatment of proteinuric kidney diseases. Novel calcineurin substrates such as synaptopodin may provide promising starting points for antiproteinuric drugs that avoid the serious side effects of long-term CsA treatment.
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                    Figure 1: Synaptopodin specifically interacts with 14-3-3.[image: ]


Figure 2: Identification of synaptopodin as calcineurin binding protein.[image: ]


Figure 3: The synaptopodinâ€“14-3-3 interaction is antagonistically regulated by PKA, CaMKII and calcineurin.[image: ]


Figure 4: 14-3-3Î², E64 and CsA block the CatL-mediated degradation of synaptopodin.[image: ]


Figure 5: CsA and E64 ameliorate LPS-induced proteinuria by blocking the CatL-mediated degradation of synaptopodin.[image: ]


Figure 6: Expression of Synpo-CM1+2 in podocytes protects against proteinuria, whereas activation of calcineurin in podocytes causes proteinuria.[image: ]
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