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Graphene oxide (GO) is capable of absorbing
many common pollutants of water such as heavy metals
and organic contaminants. However, graphene oxide
membranes easily disintegrate in water and aggregates.
This decreases its adsorption capacity and diminishes
its practical applications. Therefore, to prevent the
above problems graphene oxide is combined with silica
nanoparticles.

GO coated silica nanoparticles were characterized
using Fourier Transform Infrared Attenuated Total
Reflection Spectroscopy (FT-IR ATR), Scanning
Electron Microscopy (SEM) and Energy Dispersive
X-ray Spectrometry (EDXAS). FT-IR ATR of graphene
oxide coated silica nanoparticles showed the presence of
the following absorptions; peaks for silica at 1059 cm
for the asymmetric stretching of Si-O-Si bond and at
791 cm™ for symmetric stretching of Si-O-Si bonds and
peaks for graphene oxide at 3444 cm™ for the stretching
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vibration of hydroxyl (-OH) groups, at 1739 cm™* for
the stretching vibration of carbonyl (C=0) functional
groups and at 1391 cm™* for the epoxy (C-OH) groups.
EDXAS data showed the presence of corresponding
elements in each sample. EDXAS data of graphene
oxide coated silica nanoparticles showed the presence
C (carbon), O (oxygen), Si (silicon) as the main elements.
According to SEM data, graphene oxide membranes on
silica nanoparticles and the interphase between silica and
graphene oxide could be clearly observed. Therefore,
the successful synthesis of graphene oxide coated silica
nanoparticles can be confirmed using SEM data, FT-IR
ATR data and EDXAS data.
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Hodgkin’s disease is a malignant tumor which is
one of the most common cancers among the elderly
and children. It is characterized by the overexpression
of ADAM-10 protein with increased release of NKG2D
ligand which causes impaired immune response against
tumor cells.! The selective inhibition of ADAMI10 is one
of the major approaches that is used to treat Hodgkin’s
disease.! However, there is still no synthetic selective
inhibitor for ADAMI10. This study focuses on the
selective inhibitory activity of the 4,5- disubstituted-7-
hydroxy coumarins on ADAM10 over ADAM17 and
MMP?9 in the sub site S1° —S3 " of the MMP like catalytic
site, using molecular docking approach.

Docking software used were AutoDock Vina
and Gold. The following crystal structures were
obtained from PDB (Protein Data Base); extracellular

domain of ADAMI10 (PDB ID: 6BDZ), cysteine rich
domain of ADAM10 (PDB ID: 5LOQ), extracellular
domain of ADAM17 (PDB ID: 1BKC) and human
matrix metalloproteinase MMP9 (PDB ID: 1L6J). All
nonstandard residues were deleted. The hydrogens
and charges were added using UCSF chimera 1.9. The
ligands and references were prepared using Spartan *14
and the equilibrium geometry at the ground level was
calculated with density functional (DFT) B3LYP and
basis set 6-311+G** in vacuum. The hydrogen bonding,
pi-pi stacked interactions and pi-alkyl interactions were
considered as favorable interactions. Abbreviations of
ligands are provided in Table 1.
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