NK cells: receptors and functions
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many processes that were originally restricted to adaptive immunity, such
as priming, education and memory, are now known to occur in NK cells.
Indeed, NK cells undergo sophisticated processes of adaptation that allow
them to be tuned to their environment. There is also a growing interest in
manipulating NK cells in innovative therapeutic settings. For example, the
understanding of NK cell inhibition by MHC class I-specific receptors has
prompted the design of innovative anticancer therapies.

Natural killer (NK) cells were identified in 1975 as lymphocytes of the innate
immune system that can kill tumour cells. Since then, NK cells have been
shown to kill an array of ‘stressed’ cells and secrete cytokines that
participate in shaping adaptive immune responses. A key feature of NK cells
resides in their capacity to distinguish stressed cells (such as tumour cells,
infected cells and damaged cells) from normal cells. Although NK cells are
generally considered to be components of early innate immune defence,
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Key receptors on human NK cells

Inhibitory receptors

The NK cell detection system includes numerous receptors,
the engagement of which dictates the quality and intensity

of the NK cell response. NK cells use inhibitory receptors to
gauge the absence of constitutively expressed self molecules
on susceptible target cells. As a consequence, NK cells can
recognize ‘missing self’ on haematopoietic cells. By interacting
with MHC class | molecules that are constitutively expressed by
most healthy cells under steady-state conditions but that may
be lost under conditions of stress, MHC class I-specific inhibitory
receptors provide a way for NK cells to remain tolerant to
healthy self cells while being toxic towards stressed cells.

By contrast, NK cell activating receptors detect self molecules
that are expressed under conditions of cell stress. Only human
NK cell receptors are shown and the list is not exhaustive.
There are several differences in NK cell receptors between
mice and humans. In mice, inhibitory MHC class I-specific
receptors are lectin-like dimers of the Ly49 family. Although
several activating NK cell receptors are present in humans and
mice (such as CD16, NKp46, DNAM1 and NKG2D), commonly
used mouse strains lack orthologues of NKp30 and NKp44.
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Biological function of NK cells and cellular crosstalk

NK cell subsets and NK-like innate lymphoid cells
/

Acquisition of NK cell function
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