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New Insights in the Mechanism of Action and Transport of Platinum Drugs
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Cisplatin (cis-[PtCI,(NHs3),]), one of the most potent antitumor drugs currently in clinical use,
is known to target DNA by forming bifunctional adducts [1]. Ancillary ligands can modulate
the anticancer properties of this type of compounds and, as a result of their markedly different
biological effects, only the R,R enantiomer of the [Pt(DACH)(oxalate)] complex has been
approved for clinical use (DACH = 1,2-diaminocyclohexane) [2].

After cisplatin binding to the putative target, double-stranded DNA, a kinked structure, that is
recognized by certain proteins, is formed [1]. The latter features depend upon the
stereochemistry of the carrier ligands [3] and have direct consequences on cell viability and
eventually leads to cell killing by apoptosis.

Apart from passive diffusion, a number of carrier-mediated import proteins have been
identified, the main players being organic-cation transporters and the copper influx transporter
CTRI1. Moreover, ATPases involved in the removal of excess copper appear to play a role in
the excretion/inactivation of platinum drugs. Also the copper chaperone Atox1 has been found
to interact with platinum drugs at the same site as copper. Moreover, for longer contact time
with platinum, Atox1 forms dimers similar to those formed by copper and which have been
shown to be able to translocate to the nucleus and act as a transcription factor [4].

In the presentation new insights both in the cellular uptake of the drugs and in the processing of
their adducts with DN A will be highlighted.

References

[1]1 Y. Jung, S. J. Lippard, Chem. Rev. 2007, 107, 1387-1407, F. Arnesano, G. Natile, Coord. Chem. Rev., 2009,
253,2070-2081.

[2] Y. Kidani, K. Inagaki, M. Iigo, A. Hoshi, K. Kuretani, J. Med. Chem. 1978, 21, 1315-1318. M. Noji, K.
Okamato, T. Tashiro, Y. Kidani, J. Med. Chem. 1981, 24, 508-515. M. Coluccia, F. P. Fanizzi, G Giannini, D.
Giordano, F. P. Intini, G. Lacidogna, F. Loseto, M. A. Mariggio, A. Nassi, G. Natile, Anticancer Res. 1991, 11,
281-288.

[3] J. Malina, O. Novakova, M. Vojtiskova, G. Natile, V. Brabec, Biophys. J. 2007, 93, 3950-3962. J. Kasparkova,
M. Vojtiskova, G Natile, V. Brabec, Chem. Eur. J. 2008, 14, 1330-1341. K. Kubicek, J. Monnet, S. Scintilla, J.
Kopecna, F. Arnesano, L. Trantirek, C. Chopard, G. Natile, J. Kozelka, Chem. Asian J. 2010, 5, 244-247. J. S.
Saad, P. A. Marzilli, F. P. Intini, G. Natile, L. G. Marzilli, Inorg. Chem. 2011, 50, 8608-8620.

[4] F. Arnesano, S. Scintilla, G. Natile, Angew. Chem. Int. Ed. Engl. 2007, 46, 9062-9064. C. Li, Z. Li, E. Sletten,
F. Arnesano, M. Losacco, G. Natile, Y. Liu, Angew. Chem. Int. Ed. 2009, 48, 8497-8500. F. Arnesano, L. Banci, L.
Bertini, I. C. Felli, M. Losacco, G. Natile, J. Am. Chem. Soc. 2011, 133, 18361-18369.



EuAsC,S-12/S:-0OP11



