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            Key Points

                	
                  The Janus kinase (JAK)–signal transducer and activator of transcription (STAT) pathway has a crucial role in the control of immune responses.

                
	
                  Abnormal JAK–STAT signalling is associated with immune disorders.

                
	
                  The JAK–STAT pathway is regulated at many steps by various proteins, including suppressor of cytokine signalling (SOCS) proteins, protein inhibitor of activated STAT (PIAS) proteins and protein tyrosine phosphatases.

                
	
                  SOCS and PIAS proteins inhibit JAK–STAT signalling through distinct mechanisms.

                
	
                  The activity of JAKs and STATs is regulated by various post-translational modifications, including phosphorylation, methylation, ubiquitylation and ISGylation. The cross-talk between the JAK–STAT pathway and other signalling pathways has an important role in regulating immune cells.

                


              

Abstract
The cytokine-activated Janus kinase (JAK)–signal transducer and activator of transcription (STAT) pathway has an important role in the control of immune responses. Dysregulation of JAK–STAT signalling is associated with various immune disorders. The signalling strength, kinetics and specificity of the JAK–STAT pathway are modulated at many levels by distinct regulatory proteins. Here, we review recent studies on the regulation of the JAK–STAT pathway that will enhance our ability to design rational therapeutic strategies for immune diseases.
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                    Figure 1: The JAK–STAT pathway.[image: ]


Figure 2: Negative regulation of the JAK–STAT pathway.[image: ]


Figure 3: The SOCS family of proteins.[image: ]


Figure 4: Proposed mechanisms for inhibiting the JAK–STAT pathway by PIAS proteins.[image: ]


Figure 5: The cross-talk between cytokine-signalling pathways.[image: ]
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