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Cell lines and cell culture
Human non-small cell lung cancer cell line (A549), human ovarian cancer cell line (SKOV3), human breast cancer cell line (MCF7) and human breast normal cell line (MCF-10A) were obtained from National Cell Bank of Iran (NCBI, Pasteur Institute, Tehran, Iran). All cells were cultured in RPMI 1640 supplemented with 10% fetal bovine serum (FBS) and pencilin-streptomycin at 37 oC in humidified CO2 incubator. Cytotoxic activity of complexes was appraised by standard 3-(4,5-dimethylthiazol-yl)-2,5-diphenyl-tetrazolium bromide (MTT) assay. The assay was performed according to a known protocol.(37-39)_ENREF_81{Fereidoonnezhad, 2016 #35} The cells were harvested and plated in 96-well microplates at a density of 1 × 104 cells per well in 180 μl complete culture media. After 24 h incubation, each cell was treated with five different concentrations of the compounds ranging from 2×10-4 to 1×10-7 M. After 72h, media were replaced with 150 μl media containing 0.5 (mg/ml) of MTT solution. Then media containing MTT were discarded and 150 μl dimethylsulfoxide (DMSO) was added to each well to dissolve the formazan crystals. The solutions were incubated overnight. The absorbance in individual wells was determined at 570 nm using Bio-Rad microplate reader (Model 680). Data was calculated and expressed as the 50% inhibitory concentrations (IC50), which were tested four times for each complex. Data are presented as mean ± SEM.

Apoptosis detection
PE Annexin V Apoptosis Detection Kit I from BD Biosciences was used for detection of apoptosis. To do this, 50000 cells was cultured in complete culture media in a 24-well culture plate. The cells were then treated with different concentrations of complex 1b (2.5, 5 and 10 µM) and incubated at 37 oC with 5% CO2 for 48 hours. An untreated sample with equivalent DMSO concentration was also used as the control. The cells were then harvested, washed with the cold PBS 1X and re-suspended in 1X Binding Buffer. 1 x 105 of the cells in 50 µl Binding Buffer were transferred to the tubes, stained with 2 µl of FITC-conjugated Annexin V as well as 2 µl of 7-AAD solution and incubated for 15 min at room temperature in the dark. 300 µl of 1X Binding Buffer was added to each tube and analyzed immediately by four-color FACSCalibur flow cytometer (BD Bioscience, USA). At least 50000 cells were acquired. The data were analyzed by flowJo software packages.


Shift Mobility Assay
To investigate the interaction of DNA with 1b, a pEt28a plasmid (5369 bp) in circular form was used. As previously described, the same aliquots of plasmid diluted in a buffer containing Tris–HCl, pH = 8.5 (Roche, Germany), were incubated with compounds at different concentrations (100, 400, and 800 mM) at 37 1C for 24 h and 48 h. Cisplatin treated DNA (at the same concentrations) and untreated DNA were also applied as positive and negative controls, respectively. After incubation, 10 mL of each sample was mixed with 3 mL of KBC loading dye (Kawsar Biotec, Iran), loaded onto 1% agarose gel (Invitrogen, USA), electrophoresed for 4 hours at 70 V in 0.5% TEA buffer, and then visualized using a UV detector.

Determination of intracellular reactive oxygen species (ROS)
Intracellular ROS generation was measured in A549 cells using, Dichlorodihydrofluorescein's diacetate (DCFH-DA, a fluorescent probe), adopting published method. Briefly, the cells were treated with varying concentrations of compounds (10-200 µM) for 24 h and then collected by spinning at 3000 rpm for 5 min. Cold PBS was used twice to wash the pellet and re-suspended in PBS (500 μl). At 37 °C, cells were incubated with DCFH-DA (5 μM) in the dark for 1 h. The DCFH-DA marked cells without treating with tested compounds was the control. Upon excitation at 488 nm, the fluorescence has been recorded. The fluorescence (Green color) from 2′,7′-dichlorofluorescein (DCF) through 525 nm band-pass filter was measured using FL1 Log channel. The ROS production qualitative analysis was validated by treating HepG2 cell with tested complexes and then staining with 5 μM of DCFH-DA for 1 h. Images collected from Fluorescence microscope (Nikon Eclipse 80i, Japan).

Docking procedure
A molecular docking study was carried out to determine the specific binding mode and the orientation of complexes binding to DNA.  The docking simulations were carried out by means of AutoDock 4.2. In all experiments lamarchian genetic algoritm search method was used to find the best pose of each ligand in the active site of the DNA. The four different three dimensional crystal structures of DNA (PDB ID: 1BNA, 3CO3, 198D and 1LU5) were retrieved from protein data bank (www.rcsb.org/pdb). Co-crystal ligand molecules were excluded from the structures and the PDBs were checked in terms of missing atom types by MODELLER 9.12. The grid center on the DNA structures was maintained by centering the grid box on the minor groove, major groove and the intercalation site to cover the full of DNA structure. The grid maps had a spacing of 0.375 Å. All the other parameters were kept at their default values. Parameters for docking with metal ions such as platinium, used in the docking calculation were added to gpf and dpf files. All calculations were run on a core i7 personal computer (CPU at 8 MB) with Windows 7 operating system. With respect to the AutoDock scoring function, the lowest docking binding energy conformation was chosen as the best binding mode. Visualization of the docked pose has been performed by means of AutoDock Tools 1.5.6 and PyMOL molecular graphics program. The structure of each Pt(II) complex was created by HyperChem Professional (Version 8, Hypercube Inc., Gainesville, FL, USA). Each complex was optimized by molecular mechanic methods (MM+) using HyperChem 8, followed by energy minimization calculations at Hartree-Fock (HF) level, using Gaussian 09. The output structures were thereafter converted to PDBQT using MGLtools 1.5.6.





Figure S1. The Cytotoxic results of Pt (II) complexes against A549, SKOV3, MCF-7 cancer and MCF-10A normal cell lines.
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