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Abstract: Serine/threonine protein phosphatase 5 (PP5) is a promising target for
anticancer therapies and neurodegenerative diseases[1,2]. This enzyme is a member of
the gene family of PPP phosphatases, which catalyze dephosphorylation reactions, a
regulatory process in the signal transduction pathways that control various biological
processes [2,3]. A strong inhibitor of PPP phosphatases is Cantharidin. This natural
toxin acts on several cellular processes, such as DNA damage, cell cycle arrest and
apoptosis [2,4]. However, the clinical application of this toxin is limited due to severe
side effects in the gastrointestinal tract, kidney and ureter [4]. In this context, it is
necessary to search for less toxic compounds than cantharidin, in order to aid in the
future development of new compounds with important pharmacological properties for
the PP5 inhibition. This work aims to study how the inhibition takes place between
human PP5 and its inhibitors derived from cantharidin. Molecular dynamics techniques
were employedin order to investigate the key interactions that occurin the active site and
analyze the interference of the H304A mutation on the inhibition activity of ten
compounds (Fig.1). The results obtained indicate that the inhibition activity of the
cantharidin analogs takes place openly in the catalytic site and the most important
residues, i.e., that contribute favorably to the interaction of the ligand within PP5, are
Arg400, His304, Arg275, His244, Phe446 and Val429. In turn, theAsp271 and Asp274
residues disfavor such interactions. In addition, through the mutation, it was possible to
evaluate the importance of the His304 residue interfering with the activity of these

toxins, suggesting that the inhibitory potency of these compounds may be related to the
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coordination mode with the metal and not only with the interaction in the PP5 active

site.
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Figure 1: Chemical structures of the 10 analogous compounds of cantharidin.

Key-words: Serine/Threonine phosphatase 5, Cantharidin, Molecular Dynamics,
H304A mutation
Support:This work has been supported byCAPES, FAPEMIG, CNPq.

References:

[1] L. Ji-Yuan, X. Chen, and Y. Zhang, Scientific reports, 5, (2015).

[2] M. R. Swingle, E. A. Salter, E. Wood, B.D’Arcy, C. Zivanov, K. Abney, A.
Musiyenko, S. F. Rusin, A. Kettenbach, L. Yet, C. E. Schroeder, J. E. Golden, W.H.
Dunham, A. Gingras, S. Banerjee, D. Forbes, A. Wierzbicki, R. E. Honkanen,
Biochemical pharmacology,109. 14-26, (2016).

[3] R.Ribeiro, M.. Alberto, M. J.Ramos, P. A. Fernandes, Chemistry (Weinheim an der
Bergstrasse, Germany), 19,42 14081-14089, (2013).

[4] 1. Bertini, V. Calderone, M. Fragai, C. Luchinat, E. Talluri, 52, 15, 4838-4843,
(2009).



http://pubs.acs.org/author/Bertini%2C+I
http://pubs.acs.org/author/Calderone%2C+V
http://pubs.acs.org/author/Fragai%2C+M
http://pubs.acs.org/author/Luchinat%2C+C
http://pubs.acs.org/author/Talluri%2C+E

