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ABSTRACT

Natural killer (NK) cells are cytotoxic lymphocytes that serve as sentinels to defend the body
against virally-infected and cancerous cells. Understanding the cellular pathways that regulate NK
cell development and function will inform the development of immunotherapies that harness NK
cells in the treatment or prevention of cancer and infectious disease. Here, we demonstrate that the
Inhibitor of Apoptosis Protein (IAP), Birc5 (also known as Survivin), is essential for NK cell
development and maturation. We report that Birc5 is highly but transiently expressed in
developing NK cells undergoing expansion to fill the NK cell niche. We report that NK cell-
specific deletion of Birc5 results in a near-complete loss of NK cells in the bone marrow and
peripheral organs of mice. This NK cell deficit was reflective of maturation defects, increased
apoptosis, and arrested cell cycling in developing NK cells. Furthermore, loss of NK cells due to
Birc5-deficiency led to increased outgrowth of murine cytomegalovirus (MCMV), consistent with
the importance of NK cells in antiviral defense. We show that the cytokine IL-15, which is
indispensable for NK cell development and homeostasis, regulates Birc5 expression, acting in part
through mechanisms dependent on signaling through phosphatidylinositol 3-kinase, the metabolic
regulator mTOR, and the transcription factor STATS. Finally, we show that Birc5 is essential not
only for NK cell development, but also for the development of other innate lymphoid cell subsets
(ILCs), including Type 1 and Type 3 ILCs. Collectively, our data support a novel role for Birc5 as
a critical regulator of NK cell development and maturation.



