Mpox, a zoonotic disease caused by the monkeypox virus (MPXV), is endemic to Central and West Africa. Since 2022, two major epidemics have emerged and spread beyond these regions, prompting the WHO to declare both outbreaks as Public Health Emergencies of International Concern (PHEIC). Neither outbreak has been resolved as of January 2025. Tecovirimat, the most widely used antiviral for mpox, targets the conserved viral phospholipase F13, blocking viral wrapping and egress. However, mutations in the F13 gene can confer resistance to Tecovirimat. The lack of molecular insight into Tecovirimat's mode of action hinders the development of improved drugs and the prediction of resistance mutations. To fill this gap, we aimed to elucidate Tecovirimat’s mode of action and investigate how resistant mutants escape its effect using a multidisciplinary approach that combined structural, biophysical, and virology approached. 

Structural studies revealed that F13 might forms homodimers on membranes. Mapping resistant mutants from clinical MPXV isolates showed that these mutations cluster at the conserved dimer interface, identified as the Tecovirimat binding site through X-ray crystallography. Functional studies showed that tecovirimat act as a strong molecular glue, inducing F13 dimerization in solution and in cells. Resistant mutations alter the dimer interface, reducing the efficiency of Tecovirimat-induced dimerization.

In conclusion, these findings reveal that Tecovirimat induces F13 dimerization as a key mechanism of action, while resistance arises from mutations that weaken this dimerization. These insights and the assays developed here pave the way for the development of novel antivirals and the monitoring of resistance mutations during poxvirus outbreaks
