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            Key Points

                	
                  Fibroblast growth factors (FGFs) and their receptors (FGFRs) drive crucial developmental signalling pathways, which are responsible for many functions, including cell proliferation, survival and migration. As such, they are susceptible to hijack by cancer cells and have been shown to have oncogenic roles in many cancers.

                
	
                  Conversely, FGFR signalling can also have tumour suppressive roles, through driving differentiation, regulating other oncogenic pathways, protecting cells from damage or perhaps by mediating immune surveillance.

                
	
                  The specific cellular context in which FGF signalling occurs is clearly important for determining whether oncogenic or tumour protective outcomes are evoked, and understanding more about context-specific FGF signalling is a key area of research.

                
	
                  There are several types of genetic evidence that support an oncogenic function for FGFRs: identification of gene amplifications, activating mutations, chromosomal translocations, single nucleotide polymorphisms and aberrant splicing at the post-transcriptional level. Expression of FGFs can also be affected by gene amplification.

                
	
                  There is now evidence from multiple cancer types to implicate FGF signalling in several oncogenic behaviours, including proliferation, survival, migration, invasion and angiogenesis.

                
	
                  Therapeutic targeting of FGFs and their receptors is a major area of drug development research. Most agents are small-molecule tyrosine kinase inhibitors, but blocking antibodies and ligand-trap approaches are also being developed.

                


              

Abstract
Fibroblast growth factors (FGFs) and their receptors control a wide range of biological functions, regulating cellular proliferation, survival, migration and differentiation. Although targeting FGF signalling as a cancer therapeutic target has lagged behind that of other receptor tyrosine kinases, there is now substantial evidence for the importance of FGF signalling in the pathogenesis of diverse tumour types, and clinical reagents that specifically target the FGFs or FGF receptors are being developed. Although FGF signalling can drive tumorigenesis, in different contexts FGF signalling can mediate tumour protective functions; the identification of the mechanisms that underlie these differential effects will be important to understand how FGF signalling can be most appropriately therapeutically targeted.
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                    Figure 1: FGFR structure and control of ligand specificity.[image: ]


Figure 2: FGFR signalling network.[image: ]


Figure 3: Mechanisms of pathogenic cancer cell FGF signalling.[image: ]
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Glossary
	Craniosynostosis syndromes
	
                  Characterized by premature fusion of the skull sutures, which often results in cranial deformities and associated pathologies.

                
	Chondrodysplasia syndromes
	
                  Characterized by abnormal shortening of long bones owing to premature growth arrest of chondrocytes in the epiphyseal plates.

                
	Seborrhoeic keratosis
	
                  A benign wart-like growth of skin keratinocytes.

                
	Monoclonal gammopathy of uncertain significance
	
                  A clonal proliferation of plasma cells that manifests as excess monoclonal immunoglobulin in the blood. A common condition of old age that progresses to multiple myeloma at a rate of âˆ¼2% per year.
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