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Interactions of ruthenium(II)-cymene complexes with cytochrome c 

  

Mirjana Radomirović1, Dragana Stanić-Vučinić1 , Stefan Nikolić2, Jelena Mihailović1, 
Tanja Ćirković Veličković 1,3,4,5 and  Sanja Grgurić-Šipka6 

1University of Belgrade - Faculty of Chemistry, Center of Excellence for Molecular Food Sciences and 
Department of Biochemistry, Belgrade, Serbia; 2Faculty of Chemistry–Innovation Center Ltd, Belgrade, 
Serbia; 3Ghent University Global Campus, Incheon, Korea; 4Faculty of Bioscience Engineering, Ghent 
University, Ghent, Belgium; 5Serbian Acedemy of Sciences and Arts, Belgrade, Serbia; 6University of 
Belgrade - Faculty of Chemistry, Department of Inorganic Chemistry, Belgrade, Serbia 

 

The ruthenium-based antitumour compounds act more via protein targets involved in 
carcinogenesis, in contrast to platinum-based compounds. Also, after intravenous 
administration of antitumour complexes proteins are the first binding targets in 
circulation. Therefore, interactions of anticancer compounds with proteins are 
important for elucidation of their pharmacokinetic pathways. Four half-sandwich 
ruthenium(II)-cymene complexes (C1, C2, C3 and C4), developed earlier and with 
promising cytotoxic activity, are investigated for their interactions with cytochrome c 
(Cyt). Complexes  were incubated with Cyt for 48 h at 37 °C and high-resolution LTQ-
Orbitrap ESI MS was used to monitor the formed adducts. The changes in heme state 
and tertiary structure around the heme were monitored by CD and UV-VIS spectra in 
the presence of oxygen. The complexes containing two chloride ligands (C2 and C3) 
were more reactive toward Cyt than those with only one (C1 and C4). The complex with 
S,N-chelating ligand (C4) was less reactive than one with O,N-chelating ligand (C1). All 
complexes reduced heme iron of Cyt, but the extent of reduction was inverse to the 
order of their reactivity to Cyt (C1>C4>>C2>C3). CD spectra in Soret region indicated 
that Cyt reduction was accompanied with slight tertiary structure change, the rupture 
of ferro-Met-80 and occupation of this heme coordination site by His-33/His-26. Extent 
of  heme reduction by compexes inverse with respect to their reactivity implies that 
initially noncovalent binding of complexes occures, causing heme reduction, followed 
by comlex coordination to protein. In the presence of less reactive complexes more 
intensive reduction of heme leaves less available histidine residues (main targets for Ru 
coordination), leading to less efficient formation of adducts. 
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Project F-26. The project leading to this application has received funding from the European Union's 
Horizon 2020 research and innovation programme under grant agreement No 810752.  
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Поштована др Ћирковић Величковић, 

 

 Разматран је захтев за евалуацију категорије научног скупа, који сте доставили 12. јула 

2019., писаним путем Матичном одбору за хемију 

 

1st FoodEnTwin Workshop “Food and Environmental -Omics”, одржаног 20-21. јуна 2019, у 

Београду, у организацији Хемијског факултета, Универзитета у Београду. 

 

Одбор је донео одлуку да према критеријумима из важећег Правилника о поступку и начину 

вредновања и квантитативном исказивању научноистраживачких резултата истраживача, 

научни скуп је 

 

међународног карактера. 

 
С поштовањем,  

 

Проф. др Живослав Тешић 

Председник Матичног научног одбора за хемију 

 

 


