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Figure 1 Monomeric protein interacting
with citrate-capped gold nanoparticle

Nanoparticles (NPs) are recognized to
exhibit distinct physical and chem-
ical properties compared with the
same materials in the bulk form. [1]
As they enter into biological sys-
tems, they are immediately exposed
to a variety and concentration of pro-
teins. The physico-chemical interac-
tions between proteins and NPs are
influenced by the surface chemistry of
the NPs. The formation of protein-NPs
complexes rather than the NPs alone, determines the resulting biological
responses [2] which can affect protein function, such as fibrillogenesis. Protein
fibrillation is common to many protein and it causes cerebral and systemic
amyloid disease.

Computer simulations at the atomistic level are a powerful tool that can
effectively complement experimental studies. [3, 4] To identify the effects of
NP surface chemistry on the fibrillation propensity of proteins and to interpret
the hypothesis that the effect of the environment may physiologically support
the deposition, [3] we perform a series of simulations by using different levels
of theory (Temperature Replica Exchange MD (T-REMD) and Brownian
Dynamics) that cover multiple length- and time-scales. Relevant effects of the
environment on protein conformational stability are described involving: (I)
protein in solution (II) protein in proximity of charge arrays e.g. gold charged
surfaces (Fig.1) Chemical shifts [5] and simulations at multiple levels [6]
explain the origin of the observed protein perturbations mostly localized at
the aminoterminal region. The results offer possibile strategies for controlling
the desired effect of NPs and their corresponding effects on the conformational
changes of the proteins, which have significant roles in the fibrillation process.
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