Structural insight on the Hsp90-binding modes of
Naphthoquinone derivatives. Molecular Modeling study for
antitumoral drug design.
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ABSTRACT

Heat shock proteins (HSPs) constitute a large family of proteins involved in protein folding
and maturation whose expression is induced by heat shock or other stressors. HSPs play
important roles in carcinogenesis via the regulation of angiogenesis, cell proliferation,
migration, invasion, and metastasis. One of the most attractive targets for novel antitumor
agents during recent years is the Heat shock proteins 90 (Hsp90), which is an essential
molecular chaperone and it is responsible for the folding and maturation of nascent proteins.*
In this context, inhibition of Hsp90 has potential to disrupt multiple oncogenic pathways by an
indirect attack on critical proteins and has become an attractive target for cancer therapy.?

This work aims to develop of new molecules based on quinone scaffold due that quinones
derivatives have demonstrated potent anti-proliferative activity against estrogen-dependent
cancers cell, as well as, induce the degradation of oncogenic Hsp90 client proteins. The set of
35 molecules reported by Blagg et al.® were studied based in a hybrid strategy including
Molecular Docking, Molecular Dynamics and 3D-QSAR analysis to identify the most relevant
ligand-receptor interactions.* The Correlation between the free energy of binding and binding
modes for nafthoquinones derivatives are discussed. These results provide a new insight into
protein-ligand interactions into the Hsp90, in addition, the analysis of the contour maps
derived for 3D-QSAR provide helpful way about the rational modification of molecules in
order to design more potent Hsp90 inhibitors.
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