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LOSS OF ENDOGENOUS KLOTHO EXPRESSION IN VASCULAR SMOOTH MUSCLE CELLS POTENTIATES THE DEVELOPMENT OF CALCIFICATION
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Background: Klotho is a 130kDa protein expressed predominantly in the distal tubule of the kidney. Klotho has been shown to mediate resistance to oxidative stress and impart anti-apoptotic and anti-senescence effects. Furthermore, Klotho knock-out mice develops an aging-like phenotype with a syndrome resembling chronic kidney disease (CKD) patients, including hyperphosphatemia and extensive vascular calcification (VC). However, it is unknown whether local synthesis of Klotho in vasculature is involved in regulating the development of calcification. 
Methods and Results: 1) We have shown for the first time that Klotho is expressed endogenously in HA-SMCs; 2) Deficient Klotho expression was found in HA-SMCs grown in pooled uremic serum from CKD patients compared to healthy controls; 3) HA-SMCs were grown in calcification medium containing 5mM CaCl2 and 5mM β-glycerophosphate for 21 days. Development of calcification was assessed qualitatively by Alizarin red staining and quantitatively by Arsenazo III method. Klotho siRNA knock-down HA-SMCs developed accelerated calcification compared to non-transfected and empty lipofectamine (LTX) vector treated groups; 4) These cells exhibited increased Cbfa-1 dependent osteo/chondrocytic transformation compared to non-transfected and empty LTX vector treated groups. This suggests that deficient Klotho expression causes calcification through a Cbfa-1-dependent pathway.  
Conclusion: Vascular smooth muscle cell Klotho is an endogenous inhibitor of calcification and deficient expression in a uremic milieu found in CKD potentiates the development of accelerated calcification.   
