P278


The acidosis-sensing amino acid transporter SNAT2 activates proteolysis in L6 muscle cells by signalling through PI-3-kinase and Protein Kinase B
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      In end-stage renal disease, wasting of soft tissue (cachexia), especially in skeletal muscle, is a serious clinical problem owing to its strong association with morbidity and mortality. An important contributor to this cachexia is uraemic metabolic acidosis. We have shown previously in cultured skeletal muscle cells that acidosis impairs amino acid-dependent activation of mammalian Target of Rapamycin (mTOR) and global protein synthesis by inhibiting the pH-sensitive amino acid transporter SNAT2 in the plasma membrane (Evans et al JASN 18, 1426-36, 2007). Acidosis also activates global proteolysis by inhibiting anabolic insulin signals through phosphatidylinositol-3-kinase (PI3K) and Protein Kinase B (PKB) which normally suppress proteolysis (Franch et al Am J Physiol 287, F700-6, 2004). Therefore the aim of this study was to determine whether SNAT2 might also be mediating the stimulatory effect of acidosis on proteolysis by regulating PI3K and PKB in addition to its previously described effect on mTOR. 

     The effect of SNAT2 on PI3K and PKB was determined by selective silencing of SNAT2 expression using small interfering RNA (siRNA) in L6 skeletal muscle cells cultured in MEM with 100nM Insulin. PI3K activity immunoprecipitated from cell lysates was assayed by a lipid kinase assay with 32P-ATP, followed by separation of the 32P-labelled product by thin layer chromatography and quantification by autoradiography and densitometry. PKB signalling was assessed by immunoblotting for Ser473-phosphorylated PKB.  Proteolysis was measured from 3H output from cells in which cell protein had been pre-labelled by incubating the cells with 3H-Phe. Proteolysis rate is expressed as 103 x log10 % of the initial total cell 3H per hour. Data presented are pooled from at least 3 independent experiments and are expressed as mean ± SEM.
      Acidosis (pH 7.1), which decreases SNAT2 transporter activity by 40%, increased proteolysis to 8.4 ± 0.5, compared with 7.5 ± 0.3 at control pH (7.4) (P<0.05). At pH 7.4 complete inhibition of PI3K signalling with the selective inhibitor LY294002 (12.5M) similarly increased proteolysis to 9.5 ± 0.3 (P<0.05). Selective silencing of SNAT2 activity (35% decrease) with siRNA at pH 7.4 also increased proteolysis to 14.1 ± 0.4 compared with 12.7 ± 0.4 with a control scrambled siRNA (P<0.05). Incubation at pH 7.1 reduced PI3K activity to 61 ± 16% (P<0.05) and PKB phosphorylation to 70 ± 6% (P<0.05) of the pH 7.4 control value. This inhibitory effect of acid was mimicked by SNAT2 silencing with siRNA which strongly decreased PI3K activity to 32 ± 4% and PKB phosphorylation to 40 ± 19% of the value observed with control siRNA (P<0.05). 

      It is concluded that, in addition to its previously described regulation of mTOR and protein synthesis, SNAT2 also regulates proteolysis through PI3K and PKB, providing a novel and important mechanism through which acidosis sends catabolic signals to protein metabolism in uraemic cachexia. These findings provide further strong evidence that the SNAT2 amino acid transporter is a key molecule in protein wasting illness, both as an initiator of the problem and as a potential target for therapy.


