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Effect of Membrane Complexity Model on Cellular Uptake of Gold Nanoparticles
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ABSTRACT

In this work, we studied the interactions between gold nanoparticles (AuNPs) and cell membrane. To investigate
the effect of membrane complexity on the cellular uptake of AuNP, the internalization of AuNP in simple membrane
(DSPC/DSPG membrane) and idealized plasma membrane based on coarse-grained molecular simulation (CGMD) technique
was studied. Simulation results show that sizes of AuNP and the complexity of plasma membrane play significant roles in the
internalization of AuNP. The cellular uptake pathway of AuNP across cell membrane can be classified into three different
processes including (i) direct translocation, (ii) semi-endocytosis, and (iii) endocytosis. A 2-nm-in-diameter AuNP can be
translocated across cell membranes easier than larger particles. The translocation of AuNP (2-8nm) in both simple membrane
and plasma membrane had the same cellular uptake pathway. In contrast, the endocytosis pathway and the direct translocation
of a 10 nm AuNP were found in the simple membrane and the plasma membrane, respectively. Our study indicates that the
complexity of membrane model play an important role in the uptake pathway of AuNP. Understanding the interaction between

AuNPs and cell membrane provides the novel design of AuNP for applications nanomedicine.
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