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Inhibition of the acidosis-sensing L-Gln transporter SNAT2 impairs proliferation of LBRM-TG6 mouse T-lymphocytes
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Impaired immunity and life-threatening infections are major contributors to mortality in end-stage renal disease. Previous work from this laboratory has shown that uraemic metabolic acidosis decreases growth in skeletal muscle cells by inhibiting SNAT2 L-Gln transporters in the plasma membrane, thereby blunting growth signals via Phosphatidylinositol-3-kinase (PI3K) and mammalian target of Rapamycin (mTOR) (Evans et al JASN 18, 1426-36, 2007). Such a mechanism might also reduce the cell proliferation responses involved in cellular immunity, because these responses are also known to be strongly dependent on L-Gln. The aim of this study was to determine whether acidosis and SNAT2 inhibition slow proliferation in the T-lymphocyte model LBRM-TG6. 

Cell division rate in LBRM-TG6 cells in Iscove’s Medium with 2% serum was assessed from 3H-Thymidine incorporation into DNA. Intracellular L-Gln was assayed by high performance liquid chromatography in neutralised deproteinised perchloric acid extracts. 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. SNAT2 gene expression was determined by performing reverse-transcription polymerase chain reaction (RT-PCR) on RNA extracted from the cells. Data presented are pooled from at least 3 independent experiments and are expressed as mean ± SEM.
Analysis by RT-PCR confirmed that, as in muscle, SNAT2 is the predominant member of the SNAT transporter family expressed in LBRM-TG6 cells. Lowering the extracellular pH from 7.4 to 7.1 for 16h reduced 3H-Thymidine incorporation from 65 ± 3 to 44 ± 3 x 103 dpm / g DNA / 2h (P = 0.000012). Competitive inhibition of SNAT2 with its selective substrate MeAIB (10mM) also reduced 3H-Thymidine incorporation from 98 ± 7 to 61 ± 8 x 103 dpm / g DNA / 2h (P = 0.0017) but with slower onset (72h). In only 2h MeAIB reduced intracellular L-Gln from 4.5 ± 0.7 to 2.9 ± 0.7 nmol / mg protein (P = 0.011). Blockade of PI3K for 16h with its selective inhibitor LY294002 (12.5M) strongly inhibited 3H-Thymidine incorporation, reducing it to 14 ± 3% of the control value (P < 0.00001). Similarly blockade of SNAT2 for 16h with MeAIB decreased PI3K activity to 46 ± 15% of the control value, (P = 0.012).

It is concluded that in this T-lymphocyte model, as in muscle, SNAT2 is an important mediator of the pH-dependence of cell growth, suggesting that previously reported detrimental effects of metabolic acidosis in muscle and the immune system occur, at least partly, through a common pathway involving SNAT2 and PI3K signalling.

