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Investigations of the role of glutamine metabolism in the T cell fate
determination
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We assessed the role of glutamine metabolism in the fate determination of
activated T cells in this study. The deprivation of glutamine from culture medium or the
pharmacological inhibition of glutamine metabolism suppressed Th2 differentiation and the induction
of T cell senescent phenotype In vitro. The administration of alpha-ketoglutarate (a -KG) in
cultures under glutamine-deprived conditions restored Th2 differentiation and induced T cell
senescent phenotype indicating thata -KG derived from glutamine is required for Th2 differentiation
and induction of T cell senescent phenotype. Furthermore, we found that o -KG-dependent
demethylation of the Th2 cytokine gene loci by the H3K27 demethylase Utx is required for the
efficient Th2 differentiation. Alpha-KG-dependent histone H3K27 demethylation is also involved in
the induction of senescence. These findings reveal the novel role of glutamine metabolism in
regulating Th2 differentiation and induction of T cell senescent phenotype.
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