
Paired Receptor Systems of the Innate Immune System

Eriko Yamada and Daniel W. McVicar
Cancer and Inflammation Program, Laboratory of Experimental Immunology, Center for Cancer
Research, National Cancer Institute-Frederick, Frederick, MD 21702, USA

Introduction
Upon infection, the host immune system must integrate a constellation of extracellular signals
to orchestrate the migration and activation of the multiple cell types required for the
development an appropriate response. The host’s response must be strong enough to eliminate
the pathogen, but at the same time regulated so as not to inflict unwarranted damage to
bystander tissues. Cells of the innate immune system are the first to be activated following
infection, and therefore, typically play both a vital early effector role and a key regulatory role
in both the development and attenuation of the inflammatory response. In addition, innate
immune cells are critical in shaping the subsequent adaptive immune response.

As an adaptation to this critical role, innate immune cells express many regulatory receptors.
Unlike T cells and B cells, the response of innate immune cells is not generally regulated
through antigen specific receptors. Instead, they detect infection through more generalized
methods such as the recognition of pathogen-associated molecular patterns or screening for
indicators of stress such as modification or absence of MHC class I molecules. Since innate
immune responses are not antigen specific, the system requires tight regulatory controls that
interpret signals from several receptor-ligand interactions. One mechanism for this regulation
is the expression of Paired Receptor Systems.

Paired receptors tune the inflammatory response. Many of the inhibitory receptors within
paired systems participate in self tolerance by recognizing ubiquitously expressed endogenous
molecules such as MHC class I molecules, cell surface sialic acid modified proteins, or CD200.
During infection these markers of self are either downregulated or modified. At the same time,
stress related molecules are expressed. The activating siblings of Paired Receptor Systems may
recognize these “alert” molecules up-regulated as a consequence of infection or may bind
constitutively expressed ligands that gain advantage as inhibitory ligands are downregulated.
Alternatively, activating siblings may directly recognize pathogen associated or encoded
ligands. Perhaps resolution of this issue will follow the positive identification of more
activating ligands. Regardless, it is clear that these paired systems play critical roles in overall
regulation of innate immunity.

In this table we review paired receptors involved in the innate immune system. For purposes
of this review we define “Paired Receptors” as families of related membrane proteins that show
the following characteristics: 1) encoded by different genes, but located as a gene cluster on a
given chromosomes, 2) have significant homology within their extracellular domains, 3)
expressed on overlapping immune populations and, 4) confirmed to have both activating and
inhibitory members. For simplicity in nomenclature, whenever possible we have used the
official gene nomenclature provided by NCBI and listed all other names in the alias field. In
addition, we have provided a listing of both mouse and human paired systems as some families
exist in both species whereas others are important in the study of either human or murine models
of disease.
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