
I would like to thank our collaborators Peter Cherepanov and Matthew

Singer from Imperial College in London for sharing experimental

structures with us. I would also like to thank Juan S. Rey for conducting

QM calculations. I want to also acknowledge DARWIN and Caviness

HPCs for conducting all of the simulations presented in this presentation.

This work was supported by NIH Award Number P20GM104316.

•

exact mechanism of inhibition remains unclear.

•

•

•

System Setup

One of the key steps in the retroviral replication process is the 

integration of viral DNA (vDNA) into the host cell chromosome. 

The integration of vDNA is catalyzed by a viral enzyme integrase 

(IN) which became an important retroviral target for therapeutic 

agents. A new distinct class of inhibitors binds at the dimer 

interface of IN and disrupts the catalytic activity of IN. Although 

the binding pocket of ALLINIs is well-characterized using 

experimental methods, the exact mechanism of inhibition is still 

unclear. In this work, we performed a set of all-atom molecular 

dynamics (MD) simulations to determine the effect of two 

ALLINIs on the HIV-1 IN dynamics. The MD simulations 

revealed that ALLINIs maintain the structural integrity of the IN 

dimer by mediating the interactions between the catalytic core and 

the C-terminal domains. Further analysis of the binding pockets 

revealed key interactions which were formed or ruptured between 
amino acids of the binding pockets and inhibitors.
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• BI-D and STP0404 maintain the structural integrity of

the IN dimer by mediating the interactions between the

CCD and CTD.
•

•
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Binding Site Flexibility

System System Size (atoms) Simulation Time (ns)

Apo HIV-1 IN 132,742 460

HIV-1 IN w/ BI-D 134,344 580

HIV-1 IN w/ STP0404 142,889 680
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