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potential diagnostic
and therapeutic
agents in
anticancer therapy
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Successful therapy is
dependent on detailed
knowledge of the
interaction of nano-
systems with
biological media
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« Gaussian 16

 Density Functional Theory

 conformation analysis of CYS and cystine-> SMD-B3LYP/LANL2DZ
« complexes of CYS and cystine with Ag,, and Au, (h=1, 2, 3, 4, 13)
« geometric optimization, frequency calculation, NBO




* interaction occurs primarily through the carboxylate, less frequently
through other functional groups

« non-covalent interactions (dipole-induced dipole)




Adsorption of biomolecules to nanosurfaces

« Amber 17
» simulation box 32*43*55 A

» metallic plate (748 atoms), ligand (biothiol or disulfide at 15 A distance
from the surface), 2000 water molecules

» periodic boundary conditions

« force fields: Interface (metal), GAFF (ligand) + TIP3P model for water
» total time: 70 ns

« MM-GBSA for the calculation of binding free energies



ion of biomolecules to nanosurfaces
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« higher affinity of
ligands for Au than
for Ag

« disulfides possess
higher affinity
towards metals
compared to thiols




* interaction of sulfur-containing molecules with silver and gold is achieved
through non-covalent interactions

« all functional groups participate in the binding

» adsorption is spontaneous and exergonic in all cases
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