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Allosteric HIV-1 integrase (IN) inhibitors (ALLINIs) are a promising new class of antiretroviral agents that disrupt proper viral
maturation by inducing hyper-multimerization of IN. ALLINIs potently inhibit HIV-1 replication during virion maturation by inducing
hyper- or aberrant IN multimerization but are largely ineffective during the early steps of viral replication. We have synthesized the
highly active pyridine-based (-)-KF116 enantiomer, which displayed EC50 of ~7 nM against wild type HIV-1 and ~10-fold higher, sub-
nM activity against a clinically relevant dolutegravir resistant mutant virus suggesting potential clinical benefits for complementing
dolutegravir therapy with pyridine-based ALLINIs. Mechanistic and structural studies demonstrated that KF116 exhibits striking
selectivity for IN tetramers versus lower order protein oligomers. IN structural features that are essential for its functional
tetramerization and HIV-1 replication are also critically important for KF116 mediated higher-order IN multimerization. Live cell
imaging of single viral particles revealed that KF116 treatment during virion production compromises the tight association of IN
with capsid cores during subsequent infection of target cells. Viral genotyping in the presence of KF116 uncovered an unexpectedly
complex mechanism for the evolution of drug resistance to KF116 with the stepwise emergence of the triple substitutions in IN.

These findings highlight a relatively high genetic barrier exerted by KF116 and argue for extending efforts for potential clinical

application of these compounds.
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