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Cytotoxicity Assay

Cell culture methods and media composition. We obtained all cell lines from ATCC and maintained them in DMEM/F12 medium enriched with 10% heat-inactivated FBS, 100 IU/ml penicillin, and 100 µg/ml streptomycin. The cultures were incubated at 37°C with 5% CO2 until they reached confluence. For detachment, we used a solution containing 0.2% trypsin, 0.02% EDTA, and 0.05% glucose in PBS.S1-S2 Post-detachment checks were followed by centrifugation to ensure successful cell separation. We then seeded Jurkat cells at a density of 50,000 cells per well into a 96-well plate and incubated them for 24 h under the same conditions mentioned above. For our cytotoxicity assays, we prepared serial twofold dilutions ranging from 100 µM down to zero concentration for treatment purposes followed by an MTT assay to evaluate viability. Additionally, we adjusted monolayer cultures to achieve a standardized cell density of 1.0 x 105 cells/ml using media supplemented with 10% FBS.
Add 100 µl of diluted cell suspension (50,000 cells/well) to each well of a 96-well microtiter plate. After 24 h, when half of the monolayers have formed, remove the supernatant and wash the monolayer once with culture medium. Next, add 100 µl of the test solution at different concentrations to the half monolayers in the microtiter plates. Incubate the plates at 37 °C in an atmosphere of 5% CO2 for 24 h. Following incubation, discard the test solution, and add 100 µl of MTT (5 mg/10 ml of MTT in PBS) to each well. Incubate the plate at 37 °C in an atmosphere of 5% CO2 for 4 h. Finally, remove the supernatant, add 100 µl of DMSO, gently shake the plate to dissolve the formazan, and measure the absorbance at 590 nm using a microplate reader.S3-S4 Calculate the percentage growth inhibition using the formula below, and determine the test concentration required to inhibit cell growth by 50% (IC50) for each cell line.
Inhibition Calculation 

% Inhibition = 100 – (Sample OD/Control OD) × 100

IC50 Value. The IC50 value represents the concentration at which a substance (drug or inhibitor) achieves half-maximal inhibition of a specified biological or chemical function. This metric quantifies how much substance is necessary to impede processes such as enzyme activity, cellular functions, cell receptor interactions, or microbial growth by 50%. To ascertain an antagonist’s IC50 value, one constructs dose-response curves to evaluate varying concentrations’ impact on reducing inverse agonist activity. Specifically for cytotoxicity assays, we derive IC50 values through nonlinear regression analysis-employing sigmoidal dose-response curve fitting-with calculations performed via GraphPad Prism version 6 (GraphPad Software, San Diego, CA).
Application of Non-linear Regression in Modeling Observational Data. Non-linear regression represents a type of regression analysis where the modeling of observed data is achieved through a function that intricately combines model parameters in a non-linear manner, influenced by one or more independent variables. The fitting of data was conducted using sequential methodologies.
Acridine Orange-Ethidium Bromide (AO-EB) Staining Procedure. We conducted acridine orange (AO) and EB staining following established protocols.S5-S8 Initially, we seeded 4000 cells per well into 24-well plates and incubated them at 37 °C for 24 h. Post-incubation, we treated the cells with IC50 concentrations of various complexes for an additional 24 h. For analysis, both treated and control groups (5 × 105 cells each) were stained using equal parts AO and EB solutions (100 µg/mL in PBS), adding 500 µL to each well. Using an Olympus CKX-53 fluorescence analyzer from Japan, we examined approximately 300 cells per sample in triplicate. Cells were classified as viable (green fluorescence), apoptotic (orange to red fluorescence with cellular shrinkage and formation of apoptotic bodies), or necrotic (uniform orange fluorescence), based on nuclear morphology and cytoplasmic organization criteria. We then calculated the percentages of apoptotic and necrotic cells present.
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Figure S1. NMR spectrum of complex 2 in CDCl3.
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Figure S2. FT-IR spectrum of complex 2.
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Figure S3. Absorption spectra of complex 2 in a 5 mM Tris buffer (pH 7.2) with increasing concentrations of CT-DNA. The arrow indicates changes in absorbance correlating with the DNA concentration increments.
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Figure S4. Fluorescence emission spectra of the EB-DNA in presence of complex 2 in 5 mM Tris-HCl/50 mM NaCl buffer (pH 7.2).
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Figure S5. Plot of EB relative fluorescence intensity at λem =598 nm (I/I0 (%)) vs r (r = [complex]/[DNA]) for complex 2 in buffer solution (5 mM HCl/50 mM NaCl at ppH 7.2).
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Figure S6.  Stern-Volmer plot illustrating the quenching of EB bound to DNA by complex 2.
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Figure S7. Circular dichroism spectra representing the interaction between CT-DNA (1.0 × 10-4 M) and complex 2 with a ratio of [2]/[DNA] at 0.5, recorded in a Tris buffer of 5 mM concentration, at pH 7.2 and a temperature of 25 ℃.
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Figure S8. Absorption spectra of BSA in presence of various concentration of complex 2.
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Figure S9. Plot of [1/(Ac-Ao)] vs [complex] for the titration of BSA with complex 2.
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Figure S10. Plot of % EB relative fluorescence intensity at λem = 353 nm (I0/I (%) vs (r = [complex]/[BSA]) for complex 2 in buffer solution (150 mM NaCl and 15 mM trisodium citrate at pH 7.0).
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Figure S11. Determination of the complex 2-BSA binding constant and the number of binding of BSA.
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Figure S12. Fluorescence spectra of BSA in emission intensity I0/I vs [Q]. Q = complex 2.
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Figure S13. Cytotoxic effect of complex 2– MTT assay. (a, c and e) MDA-MB-231, A549 and VERO – untreated control cells and (b, d and f) MDA-MB-231, A549 and VERO – complex 2 treated control cells.
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Figure S14.  Cytotoxic effect of complex – MTT assay. (a) untreated MDA-MB-231 cells and (b) MDA-MB-231 cells treated with complex 2.
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Figure S15. Cell viability decreased with increasing concentration of complex 2. (a) MDA-MB-231 (b) A549 and (c) VERO cell line.
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