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Abstract: To reveal the full extent of the Natural Killer (NK) cell repertoire during viral infection we
performed single cell RNA-sequencing (scRNA-seq) on unstimulated and interleukin (IL)-2—activated NK-
cells from healthy cytomegalovirus (CMV)-negative donors. Three novel human blood NK cell populations
were identified including; Type | interferon—responding CD56neg-NK subpopulation, and two other NK
cell subpopulations characterized by 1) cytokine-induced memory-like phenotype and 2) cellular
activation phenotype showing high levels of immediate early response genes. In order to model the DNA
damage response in astronauts exposed to radiation during space exploration missions we performed
scRNA-seq on human immune cells 3 h after ex vivo exposure to 2-Gy gamma rays. Comparing 700
irradiated and ~700 nonirradiated control cells, we found that TP53 responsive genes were up regulated
in all groups of immune cells. By contrast, IRF1, STAT1, and BATF were only upregulated in the CD4+ and
naive groups, but were unchanged in the CD8+/NK group, which suggests that the interferon-gamma
pathway does not respond to radiation in CD8+/NK cells. The unexpected NK cell-diversity revealed
through single cell sequencing provides a new framework for incorporating NK cell responses to viral
infection and environmental exposures.



