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            Abstract
The first wave of genetically targeted therapies for cancer focused on drugging gene products that are recurrently mutated in specific cancer types. However, mutational analysis of tumours has largely been exhausted as a strategy for the identification of new cancer targets that are druggable with conventional approaches. Furthermore, some known genetic drivers of cancer have not been directly targeted yet owing to their molecular structure (undruggable oncogenes) or because they result in functional loss (tumour suppressor genes). Functional genomic screening based on the genetic concept of synthetic lethality provides an avenue to discover drug targets in all these areas. Although synthetic lethality is not a new idea, recent advances, including CRISPR-based gene editing, have made possible systematic screens for synthetic lethal drug targets in human cancers. Such approaches have broad potential to drive the discovery of the next wave of genetic cancer targets and ultimately the introduction of effective medicines that are still needed for most cancers.
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                    Fig. 1: Synthetic lethality: a genetic concept reduced to clinical practice.[image: ]


Fig. 2: PRMT5 and MTAP are a synthetic lethal pair.[image: ]


Fig. 3: Identifying novel combination targets using CRISPR screening.[image: ]


Fig. 4: Identifying synthetic lethal drug targets that reverse tumour-intrinsic immune evasion.[image: ]
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Glossary
	Genetic context
	
                  Histology and genetic architecture that define a specific set of cancer patients (for example, patients with BRCA1-mutant ovarian cancer).

                
	Isogenic cell line pairs
	
                  Cultured cell lines genetically engineered to have only a single genetic difference between them.

                
	Competitive inhibitors
	
                  Small molecules that compete with the substrates or cofactors when binding to the target enzyme, resulting in functional inhibition. By contrast, an uncompetitive inhibitor binds to an enzymeâ€“substrate complex more tightly than to the enzyme alone, also resulting in functional inhibition.
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