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HSP72, a stress-inducing molecular chaperone, is a significant therapeutic target in oncology, but it has proved particularly difficult to inhibit this protein with small molecules owing to competition with the high affinity and abundance of its endogenous nucleotide substrates. Recently, unexpectedly 8-N –benzyladenosine inhibit the HSP 72 by targeting the lysin 56 instead of cyst 17. This prompted us to investigate the dynamic behind this novel drug combination. To get insight into the observed un expected interaction, molecular dynamics simulations have been employed to investigate the inhibitory mechanism as well as the structural dynamics that characterize this effect. Structural dynamic analyses indicate that the lysine bound complex has shown a more compact and stable protein conformation compared to cysteine bound complex. In addition, binding free energy calculation suggest that van der Waals energy interactions were observed to be the main energy component driving this unanticipated effect. Furthermore, per-residue energy decomposition analysis identified Tyr 40, Glu 267, and Thr 264 as key residues that contribute largely to this unpredicted effect. The findings highlighted in this study provide a molecular understanding of the dynamics and mechanisms that mediate the new drug design paradigm for HSP72 chemical probes in oncology treatment.
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