Accepted Manuscript

Experimental and theoretical studies of copper complexes with isomeric
dipeptides as novel candidates against breast cancer

Gianella Facchin, Nicolas Veiga, M. Gabriela Kramer, Alzir A. Batista,
Katalin VVarnagy, Etelka Farkas, Virtudes Moreno, Maria H. Torre

PIl:
DOI:
Reference:

To appear in:
Received date:

Revised date:
Accepted date:

S0162-0134(16)30156-8

doi: 10.1016/j.jinorghio.2016.06.005

JIB 10007

Journal of Inorganic Biochemistry

23 December 2015
12 May 2016
3 June 2016

"""" JOURNAL OF

Inorganic
Biochemistry

Please cite this article as: Gianella Facchin, Nicolds Veiga, M. Gabriela Kramer, Alzir
A. Batista, Katalin Varnagy, Etelka Farkas, Virtudes Moreno, Maria H. Torre, Ex-
perimental and theoretical studies of copper complexes with isomeric dipeptides as
novel candidates against breast cancer, Journal of Inorganic Biochemistry (2016), doi:
10.1016/j.jinorgbio.2016.06.005

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.



http://dx.doi.org/10.1016/j.jinorgbio.2016.06.005
http://dx.doi.org/10.1016/j.jinorgbio.2016.06.005

EXPERIMENTAL AND THEORETICAL STUDIES OF COPPER COMPLEXES WITH
ISOMERIC DIPEPTIDES AS NOVEL CANDIDATES AGAINST BREAST CANCER

Gianella Facchin®, Nicolas Veiga®, M. Gabriela Kramer®, Alzir A. Batista®, Katalin VVarnagy®,

Etelka Farkas®, Virtudes Moreno®, Maria H. Torre®”

®Quimica Inorganica (DEC), Facultad de Quimica, UdelaR, Gral. Flores 2124, Montevideo,
Uruguay, e-mail: mtorre@fq.edu.uy

"Departamento de Desarrollo Biotecnolégico, Instituto de Higiene, Facultad de Medicina, UdelaR,
A. Navarro 3051, Montevideo, Uruguay

‘Departamento de Quimica, Universidade Federal de Sdo Carlos,13565-905, Sdo Carlos (SP),

Brazil

9Department of Inorganic and Analytical Chemistry, University of Debrecen, H-4010 Debrecen, PO
Box 21, Hungary

*Departamento de Quimica Inorganica, Universitat de Barcelona, Martii Franqués 1-11, 08028-

Barcelona, Spain
Abstract

In the search for new cytotoxic drugs, two copper complexes with isomeric dipeptides (Ala-Phe and
Phe-Ala) were developed in order to determine the influence of their different structures in the
modulation of the chemical, biochemical and biological properties.Spectroscopic, voltammetric and
equilibrium studies were performed providing information about the chemical properties. The
superoxide dismutase (SOD) activitywas studied and showed differences of ICsq for both Cu-Ala-
Phe (IC5=4.5) and Cu-Phe-Ala (1C50=45). The computational results permitted to explain this
behavior proposing that it is feasible that the O, anion is attracted straight to the positive zone in
Cu-Ala-Phe whereas for Cu-Phe-Ala this phenomenon would happen to a smaller extent.
Confirming our previous studies, both complexes interacted with DNA. Molecular docking studies
showed that the position of the phenyl ring modulates the complex-DNA affinity and in Cu-Ala-Phe
the docked conformation allows the copper ion to face the DNA basis, giving rise to a more stable
complex-DNA adduct than for Cu-Phe-Ala. In spite of the fact that Atomic Force Microscopy
showed plasmid compactation and aggregation for both complexes, the image showed softer

changes in the case of Cu-Ala-Phe in comparison with those produced by Cu-Phe-Ala. In order to
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