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3. Experimental

3.1. Preparation of the Nanobenzofuran—Pyrazole Compound (BZP-NPs)

The nanoparticles were prepared by the nanoprecipitation method. Four mg of the aqueous
compound BZP was dissolved in 1 mL of distilled water and well stirred for 15 minutes. The pH of
the solution was made acidic by adding 1 M HCl dropwise. With continuous stirring, 10 m L of
isopropyl alcohol was added dropwise to the previous compound solution at room temperature. The
solution was left while stirring for 2 h, then centrifuged at 13,000 rpm for 5 min, to obtain the pellet.
The obtained pellet was washed thrice using distilled water and PBS was added to neutralize the pH.
The dry weight of the pellet was noted to determine the yield of the nanoparticles prepared. The yield
was calculated as the percentage dry weight of the nanoparticle pellet formed to the weight of BZP
taken for the preparation. The pellet was then resuspended in distilled water and kept for
lyophilization. The lyophilized powder was used for further characterization and cell studies. The
sizes and morphology of the nanoparticles BZP-NPs were examined by transmission electron
microscopy (TEM) (H-7600; Hitachi Ltd, Tokyo, Japan). The results showed that the nanoparticles
were spherical in shape and their average size was 3.8-5.7 nm (Figure 2).

3.3. Physicochemical Characterization of the Nanobenzofuran—Pyrazole Compound BZP-NPs

3.3.1. Particle Size and Zeta Potential Using Photon Correlation Spectroscopy

Particles nano-size was measured by dynamic light scattering (DLS) using Zetasizer NANO-ZS
(Ver. 7.04, Serial Number: MAL 1074157, Malvern Instruments Ltd., London United Kingdom) at the
wavelength of 633 nm and a power of 4.0 mW as a light source collecting data at a fixed scattering
angle of 173°. The electrophoretic mobility (zeta potential) measurements were made using Zetasizer
NANO-ZS (Ver. 7.04, Serial Number: MAL 1074157, Malvern Instruments Ltd., United Kingdom) at
25 °C. BZP-NPs morphology was determined using JEOL Transmission Electron Microscope (JEM-
1230, Tokyo, Japan, with 500.000 x magnifica-tion power, 100 KV acceleration voltages and 0.5 nm
resolving power).

3.3.2. In Vitro Anticancer Activity

MTT assay was used to evaluate the in vitro cytotoxicity of the BZP compound and BZP-NPs
against the breast cancer cell lines MCF-7 and MDA-MB-231 [19]. The MTT assay depends on the
reduction of the soluble 3-(4,5-methyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) into
a blue purple formazan product, mainly by mitochondrial reductase activity inside living cells. The
cells used in cytotoxicity assays were cultured in RPMI 1640 medium supplemented with 10% fetal
calf serum. Cells suspended in the medium (2 x 10* cells/mL) were plated in 96-well culture plates
and incubated at 37 °C in a 5% CO:z incubator. After 12 h, the test sample (2 uL) was added to the cells
(2 x 10%) in 96-well plates and cultured at 37 °C for 3 days. The cultured cells were mixed with 20 uL
of MTT solution and incubated for 4 h at 37 °C. The supernatant was carefully removed from each
well and 100 uL of DMSO was added to each well to dissolve the formazan crystals which were
formed by the cellular reduction of MTT. After mixing with a mechanical plate mixer, the absorbance
of each well was measured by a microplate reader using a test wavelength of 570 nm. The results
were expressed as the ICso (UM), which induced a 50% inhibition of cell growth of the treated cells
when compared to the growth of control cells. Each experiment was performed at least three times.
There was a good reproducibility between the replicate wells with standard errors.

3.4. Cell Cycle Analysis and Apoptosis Detection

Cell cycle analysis and apoptosis investigation were carried out by flow cytometry [1-3]. MCF-
7 and MDA-MB-231 cells were seeded into six well plates at a density of 2 x 105 per well and incubated



at 37 °C, 5% COzfor 24 h. After treatment with the tested compound for 24 h, cell pellets were collected
and centrifuged (300x g, 5 min). For cell cycle analysis, cell pellets were fixed with 70% ethanol on ice
for 15 min and collected again. The collected pellets were incubated with propidium iodide (PI)
staining solution (50 mg/mL PI, 0.1 mg/mL RNaseA, 0.05% Triton X-100) at room temperature for 1
h and analyzed by a Gallios flow cytometer (Beckman Coulter, Brea, CA, USA). Apoptosis detection
was performed by FITC Annexin- V/PI commercial kit (Becton Dickenson, Franklin Lakes, NJ, USA)
following the manufacturer’s protocol. The samples were analyzed by fluorescence-activated cell
sorting (FACS) with a Gallios flow cytometer (Beckman Coulter, Brea, CA, USA) within 1 h after
staining. Data were analyzed using Kaluza v 1.2 (Beckman Coulter).

3.5. Caspases-3 Assays

Cell line cells of MCF-7 and MDA-MB-231 were obtained from ATCC. RPMI 1640 medium
supplemented with 10% fetal calf serum was used to allow cells to grow 37 °C, stimulated with the
compound tested for caspases-3 and lysed with Cell Extraction Buffer. Standard Diluent Buffer was
used to dilute the lysate over the range of the assay and measure human active caspase-3 content.
Cells were plated at a density of 1.2-1.8 x 10,000 cells/well in a volume of 100 puL complete growth
medium + 100 pL of the tested compound per well in a 96-well plate for 24/48 h before the enzyme
assay [4].

3.6. In Vitro Measurement of p53 and Bcl-2 Protein Concentration

The levels of the tumor suppressor gene p53 and the antiapoptotic marker Bcl-2 were assessed
using a p53 ELISA kit and a Bcl-2 Elisa kit, respectively. The procedure of the used kits was done
according to the manufacturer's instructions. Briefly, cell lysates were prepared from control, MCF-
7, and MDA-MB-231 cells (2.5 x 10>/mL) treated with the ICso concentration of the tested compound.
Then, equal amounts of cell lysates were loaded then probed with specific antibodies. The samples
were measured at A 450 nm in ROBONEK P2000 ELISA reader. Analysis was confirmed with three
different sets of extracts. All experiments were performed in triplicate [5,6].

3.7. In Vitro PARP-1 Assay

The procedure was done according to the supplied protocol of ab119690 Cleaved PARP Human
ELISA (Enzyme-Linked Immunosorbent Assay) kit for the quantitative measurement of the 89 kDa
fragment of Human PARP-1 in cell and tissue lysates, including lysates of adherent and suspension
cells grown in 96-well microplate format and lysed directly in culture media.

By interpretation of data, the ICso of the compound can be calculated in comparison to
staurosporine as a standard reference [7].
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Figure S1. Diffraction (XRD) of BZP-NPs
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Figure S2. Analysis of BZP-NPs
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