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            Key Points

                	
                  Interfacial inhibitors belong to a broad class of natural products and synthetic drugs that are commonly used to treat cancers as well as bacterial and HIV infections.

                
	
                  They bind selectively to interfaces as macromolecular machines assemble and are set in motion. The bound drugs transiently arrest the targeted molecular machines and desynchronize their concerted functions.

                
	
                  To provide an operational (empirical) definition of interfacial inhibition, we present five archetypical examples of interfacial inhibitors: the camptothecins, etoposide, the quinolone antibiotics, the vinca alkaloids and the novel anti-HIV inhibitor raltegravir.

                
	
                  We discuss the common and diverging elements between interfacial and allosteric inhibitors, and demonstrate that interfacial inhibitors can also be classified as orthosteric and allosteric inhibitors.

                
	
                  Finally, we give a perspective and provide specific examples for the rationale and methods to discover novel interfacial inhibitors.

                


              

Abstract
Interfacial inhibitors belong to a broad class of natural products and synthetic drugs that are commonly used to treat cancers as well as bacterial and HIV infections. They bind selectively to interfaces as macromolecular machines assemble and are set in motion. The bound drugs transiently arrest the targeted molecular machines, which can initiate allosteric effects, or desynchronize macromolecular machines that normally function in concert. Here, we review five archetypical examples of interfacial inhibitors: the camptothecins, etoposide, the quinolone antibiotics, the vinca alkaloids and the novel anti-HIV inhibitor raltegravir. We discuss the common and diverging elements between interfacial and allosteric inhibitors and give a perspective for the rationale and methods used to discover novel interfacial inhibitors.
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                    Figure 1: Structure of a topoisomerase I cleavage complex trapped by camptothecin.[image: ]


Figure 2: Structure of a topoisomerase II Î² cleavage complex trapped by etoposide.[image: ]


Figure 3: Structure of a topoisomerase IV cleavage complex trapped by the fluoroquinolone antibiotic levofloxacin.[image: ]


Figure 4: Structure of vinblastine bound in a ternary complex with tubulin heterodimers.[image: ]


Figure 5: Structure of the retroviral prototype foamy virus intasome in ternary complex with the strand transfer integrase inhibitor raltegravir.[image: ]
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	03 February 2012
In Table 1, the information listed in the 'Substrates' column for 'Etoposide and teniposide' and 'Mitoxantrone' is incorrect; 'TOP1â€“DNA complex' should be 'TOP2â€“DNA complex' in both instances. This has been corrected in the online version of the article.
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