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    Abstract
Background Natural Killer (NK) cells are critical innate effector cells whose development is dependent on the JAK-STAT pathway. NK deficiency can result in severe or refractory viral infections. Patients with Signal Transducer and Activator of Transcription (STAT)1 gain of function (GOF) mutations have increased viral susceptibility.

Objective We sought to investigate NK cell function in STAT1 GOF patients. Methods: NK cell phenotype and function were determined in 16 STAT1 GOF patients.

Methods NK cell phenotype and function were determined in 16 STAT1 GOF patients.NK cell lines expressing patient mutations were generated with CRISPR-Cas9 mediated gene editing. STAT1 GOF NK cells were treated in vitro with ruxolitinib.

Results Peripheral blood NK cells from of STAT1 GOF patients had impaired terminal maturation. Specifically, patients with STAT1 GOF mutations have immature CD56dim NK cells with decreased expression of CD16, perforin, CD57 and impaired cytolytic function. STAT1 phosphorylation was elevated but STAT5 was aberrantly phosphorylated in response to IL-2 stimulation. Upstream inhibition of STAT signaling with the small molecule JAK1/2 inhibitor ruxolitinib in vitro and in vivo restored perforin expression in CD56dim NK cells and partially restored NK cell cytotoxic function.

Conclusions Properly regulated STAT1 signaling is critical for NK cell maturation and function. Modulation of elevated STAT1 phosphorylation with ruxolitinib is an important option for therapeutic intervention in patients with STAT1 GOF mutations.


Footnotes
	Funding sources: Chao Physician Scientist Junior Faculty Award (LRF), NIAID R01 AI120989 (JSO), Jeffrey Modell Foundation Diagnostic and Research Center for Primary Immunodeficiencies.

	Disclosure of conflicts of interest: The authors declare no conflict of interest

	Key Message: In vivo and in vitro treatment with the JAK inhibitor ruxolitinib partially restores perforin expression and cytotoxic function in immature CD56dim NK cells from patients with STAT1-gain of function (GOF) mutations.

	Capsule Summary: Patients with heterozygous gain-of-function STAT1 mutations develop an NK cell deficiency characterized by impaired perforin expression and poorly functional NK cells that fail to mature. JAK inhibition with ruxolitinib restores perforin expression, thus augmenting NK cell function and providing a possible therapeutic intervention.
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