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TABLE 372e-7 Cytokines and Cytokine Receptors (Continued)
Cytokine
Fractalkine

Receptor
CX3CR1

Cell Source
Activated endothelial cells

PF-4

Unknown

Platelets, megakaryocytes

Cell Target
Biologic Activity
NK cells, T cells, monocytes- Cell-surface chemokine/mucin hybrid molecule
macrophages
that functions as a chemoattractant, leukocyte
activator, and cell adhesion molecule
Fibroblasts, endothelial
Chemoattractant for fibroblasts; suppresses prolifcells
eration of hematopoietic precursors; inhibits endothelial cell proliferation and angiogenesis

Abbreviations: B7-1, CD80; B7-2, CD86; CCR, CC-type chemokine receptor; CXCR, CXC-type chemokine receptor; DC-CK, dendritic cell chemokine; EBV, Epstein-Barr virus; ELC, EB11
ligand chemokine (MIP-1b); G-CSF, granulocyte colony-stimulating factor; GM-CSF, granulocyte-macrophage colony-stimulating factor; GRP, growth-related peptide; HSV, herpes simplex
virus; IFN, interferon; Ig, immunoglobulin; IL, interleukin; IP-10, IFN-γ-inducible protein-10; LARC, liver- and activation-regulated chemokine; LIF, leukemia inhibitory factor; MCP, monocyte
chemotactic protein; M-CSF, macrophage colony-stimulating factor; MDC, macrophage-derived chemokine; MGSA, melanoma growth-stimulating activity; MHC, major histocompatibility complex; MIG, monokine induced by IFN-γ; MIP, macrophage inflammatory protein; NAP, neutrophil-activating protein; NK, natural killer; OSM, oncostatin M; PARC, pulmonary- and
activation-regulated chemokine; PBMC, peripheral blood mononuclear cells; PF, platelet factor; RANTES, regulated on activation, normally T cell–expressed and –secreted; SCF, stem cell
factor; SDF, stromal cell–derived factor; SLC, secondary lymphoid tissue chemokine; TARC, thymus- and activation-regulated chemokine; TCA, T cell activation protein; TECK, thymus
expressed chemokine; TGF, transforming growth factor; TH1 and TH2, helper T cell subsets; TNF, tumor necrosis factor; VCAM, vascular cell adhesion molecule.
Source: Data from JS Sundy et al: Appendix B, in Inflammation, Basic Principles and Clinical Correlates, 3rd ed, J Gallin and R Snyderman (eds). Philadelphia, Lippincott Williams and Wilkins,
1999.

Chemokine
Receptor
Chemokine Ligands
CCR1
CCL3 (MIP-1α), CCL5 (RANTES), CCL7
(MCP-3), CCL14 (HCC1)
CCR2
CCL2 (MCP-1), CCL8 (MCP-2), CCL7
(MCP-3), CCL13 (MCP-4), CCL16 (HCC4)
CCR3

CCR4
CCR5

CCL11 (eotaxin), CCL13 (eotaxin-2),
CCL7 (MCP-3), CCL5 (RANTES), CCL8
(MCP-2), CCL13 (MCP-4)
CCL17 (TARC), CCL22 (MDC)

Cell Types
T cells, monocytes, eosinophils, basophils

Disease Connection
Rheumatoid arthritis, multiple sclerosis

Monocytes, dendritic cells (immature),
memory T cells

Atherosclerosis, rheumatoid arthritis, multiple sclerosis,
resistance to intracellular pathogens, type 2 diabetes
mellitus
Allergic asthma and rhinitis

Eosinophils, basophils, mast cells, TH2,
platelets
T cells (TH2), dendritic cells (mature),
basophils, macrophages, platelets
T cells, monocytes

CCR6

CCL3 (MIP-1α), CCL4 (MIP-1α), CCL5
(RANTES), CCL11 (eotaxin), CCL14
(HCC1), CCL16 (HCC4)
CCL20 (MIP-3α, LARC)

CCR7

CCL19 (ELC), CCL21 (SLC)

T cells (T regulatory and memory), B cells,
dendritic cells
T cells, dendritic cells (mature)

CCR8

CCL1 (1309)

T cells (TH2), monocytes, dendritic cells

CCR9

CCL25 (TECK)

T cells, IgA+ plasma cells

CCR10
CXCR1
CXCR2

CXCR4

CCL27 (CTACK), CCL28 (MEC)
CXCL8 (interleukin-8), CXCL6 (GCP2)
CXCL8, CXCL1 (GROα), CXCL2 (GROα),
CXCL3 (GROα), CXCL5 (ENA-78), CXCL6
CXCL9 (MIG), CXCL10 (IP-10), CXCL11
(I-TAC)
CXCL4 (PF4), CXCL9 (MIG), CXCL10
(IP-10), CXCL11 (I-TAC)
CXCL12 (SDF-1)

T cells
Neutrophils, monocytes
Neutrophils, monocytes, microvascular
endothelial cells
Type 1 helper cells, mast cells, mesangial
cells
Microvascular endothelial cells, neoplastic
cells
Widely expressed

CXCR5
CXCR6

CXCL13 (BCA-1)
CXCL16 (SR-PSOX)

CX3CR1

CX3CL1 (fractalkine)

XCR1

XCL1 (lymphotactin), XCL2

B cells, follicular helper T cells
CD8+ T cells, natural killer cells, and memory
CD4+ T cells
Macrophages, endothelial cells,
smooth-muscle cells
T cells, natural killer cells

CXCR3-A
CXCR3-B

Parasitic infection, graft rejection, T cell homing to skin
HIV-1 co-receptor (T cell–tropic strains), transplant
rejection
Mucosal humoral immunity, allergic asthma, intestinal
T cell homing
Transport of T cells and dendritic cells to lymph nodes,
antigen presentation, and cellular immunity
Dendritic cell migration to lymph node, type 2 cellular
immunity, granuloma formation
Homing of T cells and IgA+ plasma cells to the
intestine, inflammatory bowel disease
T cell homing to intestine and skin
Inflammatory lung disease, COPD
Inflammatory lung disease, COPD, angiogenic for tumor
growth
Inflammatory skin disease, multiple sclerosis, transplant
rejection
Angiostatic for tumor growth
HIV-1 co-receptor (T cell–tropic), tumor metastases,
hematopoiesis
Formation of B cell follicles
Inflammatory liver disease, atherosclerosis (CXCL16)
Atherosclerosis
Rheumatoid arthritis, IgA nephropathy, tumor response

Abbreviations: BCA-1, B-cell chemoattractant 1; COPD, chronic obstructive pulmonary disease; CTACK, cutaneous T cell–attracting chemokine; ELC, Epstein-Barr I1-ligand chemokine;
ENA, epithelial cell–derived neutrophil-activating peptide; GCP, granulocyte chemotactic protein; GRO, growth-regulated oncogene; HCC, hemofiltrate chemokine; IP-10, interferon
inducible 10; I-TAC, interferon-inducible T cell alpha chemoattractant; LARC, liver- and activation-regulated chemokine; MCP, monocyte chemoattractant protein; MDC, macrophagederived chemokine; MEC, mammary-enriched chemokine; MIG, monokine induced by interferon-γ; MIP, macrophage inflammatory protein; PF, platelet factor; SDF, stromal cell–derived
factor; SLC, secondary lymphoid-tissue chemokine; SR-PSOX, scavenger receptor for phosphatidylserine-containing oxidized lipids; TARC, thymus- and activation-regulated chemokine;
TECK, thymus-expressed chemokine; TH2, type 2 helper T cells.
Source: From IF Charo, RM Ranshohoff: N Engl J Med 354:610, 2006, with permission. Copyright Massachusetts Medical Society. All rights reserved.
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