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gc Family Cytokines Have Unique & Overlapping Effects on Different Immune Cell Types
Cytokines belonging to the common cytokine receptor g-chain (gc) family include IL-2, 
IL-4, IL-7, IL-9, IL-15, and IL-21. Members of this family signal through receptor 
complexes that contain the gc/IL-2 Rg subunit. The gc subunit associates with different 
cytokine-specific receptor subunits to form unique heterodimeric receptors for IL-4,  
IL-7, IL-9, and IL-21, or associates with both IL-2/IL-15 Rb and IL-2 Ra or IL-15 Ra to 
form heterotrimeric receptors for IL-2 or IL-15, respectively. gc family cytokines generally 
activate three major signaling pathways that promote cellular survival and prolifera-
tion, the PI 3-K-Akt pathway, the RAS-MAPK pathway, and the JAK-STAT pathway. 
Differences in the expression patterns of the cytokines or their unique receptor 
components, along with the activation of different STAT proteins may account for some 
of the distinct effects mediated by gc family cytokines. 

Signaling by gc family cytokines plays a major role in regulating the development, survival, 
proliferation, differentiation and/or function of cells of the immune system. The importance 
of the gc family cytokines for the establishment and maintenance of the immune system is 

emphasized by the fact that mutations in gc /IL-2 Rg in humans are associated with a 
disease known as X-linked severe combined immunodeficiency (XSCID), which is char-
acterized by the absence of T cells and natural killer (NK) cells, and the presence of non-
functional B cells. Knockout studies in mice have demonstrated that the lack of T cell and NK 
cell development in this disease can be primarily attributed to the respective loss of IL-7 and 
IL-15 signaling, while the loss of both IL-4 and IL-21 signaling leads to defective B cell 
function. Similar studies revealed that in contrast to humans, B cell development in mice 
also requires IL-7 signaling. Several additional unique and over lapping effects of the gc 
family cytokines on different immune cell types have been documented. A number of 
these effects are highlighted here to demonstrate the central role that gc family cytokines 
play in controlling immune system functions. Understanding the mech anisms by which 
these cytokines act and how their signaling pathways can be regulated may have 
therapeutic implications not only for a variety of immunodeficient disease states, but 
also for disorders resulting from aberrant or exaggerated immune system activation. 

PRIMARY BIOLOGICAL EFFECTS OF IL-4 SIGNALING

Regulates 
Activated 

T Cell Proliferation

Promotes Th2 or Th9 
Differentiation

Promotes B Cell 
Proliferation

Regulates  
Ig Production  

& Class Switching

Promotes  
Mast Cell Survival  

& Proliferation

Regulates Priming & 
Chemotaxis of Mast 

Cells & Basophils

Th2 or Th9 DIFFERENTIATION/
CLONAL EXPANSION

To
In�ammation

Site

Basophil

Mast CellMast Cell
IL-4

IL-4 R
IL-4 R IL-21 R

IL-4 R
IL-4 R

IL-4 RIL-4 R

IL-4
TGF-β

TGF-β R

TGF-β R

TGF-β

Th2 Cell

STAT6
GATA-3

 DC

Naïve T Cell

IRF4
PU.1

Th9 Cell

PROLIFERATION

B Cell

IL-4

IgG1, IgG2A, IgG2B, IgG3, IgE
PRODUCTION

Plasma Cell

Activated
B Cell

IL-4, IL-21

IL-4 R

IL-4
IL-4

Apoptosis

Fcε RI
Fcε RI

Fcε RI

IL-4

IL-4

VCAM-1

PROLIFERATION/SURVIVAL

Activated T Cell

IL-4 R

IL-4

PROLIFERATION/SURVIVAL
MAST CELL & BASOPHIL
PRIMING/CHEMOTAXIS

IL-4 Receptor-expressing cells: 
T cells, B cells, NK cells, basophils, mast cellsIL-4

PRIMARY BIOLOGICAL EFFECTS OF IL-2 SIGNALING
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PRIMARY BIOLOGICAL EFFECTS OF IL-7 SIGNALING

Promotes Human 
& Mouse T Cell 
Development

Promotes 
Naïve T Cell 

Homeostasis

Regulates 
Activated 

T Cell Proliferation

Regulates the Generation  
& Survival of  

Memory T Cells

Regulates V(D)J Recombination at the 
TCR & Distal Ig Heavy Chain Loci

Promotes Mouse B 
Cell Development

 

  T Cells        B Cell        NK or NKT Cells        Mast Cells or Basophils        Dendritic Cells        Epithelial Cells

Common g-Chain Family Cytokines Regulate Immune System Functions

This illustration represents general processes suggested in the scientific literature and is not to be considered comprehensive nor definitive.  ©2011, 2015 R&D Systems

Global   info@bio-techne.com   techsupport@bio-techne.com
North America   TEL 800 343 7475
Europe | Middle East | Africa   TEL +44 (0)1235 529449
China   info.cn@bio-techne.com   TEL +86 (21) 52380373
Rest of World   bio-techne.com/find-us/distributors   TEL +1 612 379 2956 bio-techne.com

LEARN MORE
rndsystems.com/

commongammachain


