NFATc1-derived new calcineurin-binding peptide selectively suppresses T cell cytokine expression
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Introduction. Although calcineurin inhibitors are clinically effective through inhibition of calcium‑dependent nuclear factor of activated T cells (NFATc), they frequently cause serious adverse effects, in part because they suppress activity across the entire NFATc family. Selectively modulating specific NFATc subtypes could mitigate toxicity and potentially enhance efficacy, given evidence that NFAT subtypes can exert opposing functions.
Aims. To discover an NFATc‑derived peptide that selectively regulates specific NFATc subtypes and achieves stronger, more targeted suppression of T‑cell cytokine expression than VIVIT, a pan‑NFAT inhibitory peptide (Aramburu et al, 1999). 
Methods. Calcineurin‑binding activity was quantitatively compared across calcium‑regulatory domains (CRDs) of NFATc1–NFATc4. The calcineurin‑associating segment present in several, but not all, NFATcs was mapped and narrowed to a 15–20‑amino‑acid region. Predicted peptide–calcineurin interactions were evaluated by structural modeling. The functional effect of a candidate peptide was tested in stimulated human CD4+ T cells after delivery via fusion to a cell‑penetrating sequence, and cytokine mRNA expression was measured.
	
	Relative expression (% of control)

	
	p8
	VIVIT

	IL4
	30
	40

	IL5
	56
	98

	IL17A
	98
	223

	IL31
	42
	89

	IFNG
	76
	109

	TNF
	92
	127


Results. We identified a previously unrecognized region within the NFATc1‑CRD that selectively mediates calcineurin binding in NFATc1 and NFATc4, but not in other NFATc subtypes, and refined this to an 18‑amino‑acid peptide (“p8”). T‑cell expression of IL‑4 was suppressed by both p8 and VIVIT. In contrast, IL‑5, IL‑31, and IFN‑γ were suppressed only by p8. IL‑17A and TNF‑α were unaffected by p8, whereas VIVIT enhanced IL‑17A.
Discussion. Targeting NFATc1/c4 with p8 achieved stronger, cytokine‑selective suppression than the pan‑NFAT inhibitor VIVIT. These findings support subtype‑selective NFAT modulation as a strategy to improve therapeutic selectivity; the potential for reduced adverse effects with p8 warrants further evaluation in vivo.
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