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            Abstract
Cancer immunotherapy aims to promote the activity of cytotoxic T lymphocytes (CTLs) within a tumour, assist the priming of tumour-specific CTLs in lymphoid organs and establish efficient and durable antitumour immunity. During priming, help signals are relayed from CD4+ T cells to CD8+ T cells by specific dendritic cells to optimize the magnitude and quality of the CTL response. In this Review, we highlight the cellular dynamics and membrane receptors that mediate CD4+ T cell help and the molecular mechanisms of the enhanced antitumour activity of CTLs. We outline how deficient CD4+ T cell help reduces the response of CTLs and how maximizing CD4+ T cell help can improve outcomes in cancer immunotherapy strategies.
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                    Fig. 1: Models of the contribution of CD4+ T cell help and innate signals to DC functions and CD8+ T cell priming.[image: ]


Fig. 2: Cellular interactions in the priming of CTLs.[image: ]


Fig. 3: Key cell surface receptor–ligand interactions during the second step of T cell priming.[image: ]


Fig. 4: Molecular mechanisms of CD4+ T cell help.[image: ]


Fig. 5: CD4+ T cell help in cancer immunotherapy.[image: ]
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Glossary
	Effector functions
	
                  T cell functions that are required to eliminate infected cells or tumour cells, including the ability to infiltrate tissues and to produce specific cytokines, chemokines and cytotoxic molecules.

                
	Memory functions
	
                  Functions that allow a previously activated T cell to maintain longevity and to more rapidly and effectively proliferate and exert effector functions after a second exposure to their cognate antigen.

                
	Co-stimulatory signals
	
                  Signals in T cells that are induced upon initial, activating T cell receptor–CD3 support; these signals activate additional, so-called co-stimulatory signalling pathways, leading to proliferation, differentiation and survival of the T cells.

                
	Antigen cross-presentation
	
                  The presentation of peptides derived from extracellular sources by antigen-presenting cells via MHC class I molecules.

                
	Exhaustion
	
                  A dysfunctional state characterized by impaired cytotoxicity and cytokine production in effector T cells.
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