
Accepted Manuscript

Copper-phospholipid interaction at cell membrane model
hydrophobic surfaces

Marina Mlakar, Vlado Cuculić, Sanja Frka, Blaženka Gašparović

PII: S1567-5394(17)30325-0
DOI: doi:10.1016/j.bioelechem.2017.11.004
Reference: BIOJEC 7071

To appear in: Bioelectrochemistry

Received date: 16 June 2017
Revised date: 9 November 2017
Accepted date: 9 November 2017

Please cite this article as: Marina Mlakar, Vlado Cuculić, Sanja Frka, Blaženka Gašparović
, Copper-phospholipid interaction at cell membrane model hydrophobic surfaces. The
address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Biojec(2017), doi:10.1016/j.bioelechem.2017.11.004

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.

https://doi.org/10.1016/j.bioelechem.2017.11.004
https://doi.org/10.1016/j.bioelechem.2017.11.004


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 
 

 

Copper - phospholipid interaction at cell membrane model hydrophobic surfaces  

Marina Mlakar*, Vlado Cuculić, Sanja Frka, Blaženka Gašparović  

Ruđer Bošković Institute, Division for marine and environmental research, Bijenička cesta 54, 

10000 Zagreb, CROATIA 

*Corresponding author: tel. +385-1-4561190; fax. +385-1-4680231; mlakar@irb.hr 

Abstract 

Detailed investigation of Cu (II) binding with natural lipid phosphatidylglycerol (PG) in 

aqueous solution was carried out by voltammetric measurements at the mercury drop electrode, 

complemented by monolayer studies in a Langmuir trough and electrophoretic measurements, 

all used as models for hydrophobic cell membranes. Penetration of copper ions into the PG 

layer was facilitated by the formation of hydrophilic Cu-Phenanthroline (Phen) complex in the 

subphase, followed by the mixed ligand Cu-Phen-PG complex formation at the hydrophobic 

interface. Electrophoretic measurements indicated a comparatively low abundance of the 

formed mixed ligand complex within the PG vesicles, resulting it the zeta potential change of 

+0.83 mV, while monolayer studies confirmed their co-existence at the interface. The Cu-Phen-

PG complex was identified in the pH range from 6 to 9. The stoichiometry of the complex 

([PhenCuOHPG]), as well as its stability and kinetics of formation, were determined at the 

mercury drop electrode. Cu-Phen-PG reduces quasireversibly at about -0.7 V vs. Ag/AgCl 

including reactant adsorption, followed by irreversible mixed complex dissociation, indicating 

a two-electron transfer - chemical reaction (EC mechanism). Consequently, the surface 

concentration (γ) of the adsorbed [PhenCuOHPG] complex at the hydrophobic electrode 

surface was calculated to be (3.35 ± 0.67) × 10-11 mol cm-2. Information on the mechanism of 

Cu (II) - lipid complex formation is a significant contribution to the understanding of complex 

processes at natural cell membranes.  
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