Endocytosis but no transduction for pegylated transfection reagent nona-arginine
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The interaction of cell-penetrating peptides (CPPs) with anionic cell-surface glycans, such as glycosaminoglycans (GAGs), is considered to be an initial event of the CPP uptake into living cells – at least for non-amphipathic CPPs. In order to clarify whether glycan binding or glycan clustering contributes to the CPP uptake, the non-amphipathic CPP nona-L-arginine (WR9) and its pegylated derivate (PEG-WR9) were compared with respect to glycan binding, glycan clustering and CPP uptake into CHO-K1 cells. Using isothermal titration calorimetry and dynamic light scattering, it is found that both CPPs bind GAGs with similar affinity, but CPP pegylation successfully prevents GAG clustering. Contributions of GAG binding and GAG clustering in the CPP uptake can thus be differentiated. When fluorescently labeled and investigated with confocal microscopy, WR9 shows a concentration-dependant uptake into CHO cells: At low concentration (< 5 micromoles/L), its fluorescence is confined to small intracellular accumulations, where co-localization with transferrin indicates an endocytotic uptake. At higher concentrations, WR9 uptake is greatly enhanced, and it locates diffusely spread over both cytoplasm and nucleus which has been termed "transduction". Viability tests show that transduction of WR9 affects cell viability. In contrast, PEG-WR9 produces only endocytosis, but no transduction - even at highest concentrations (100 micromoles/L), where cell viability is barely affected. These observations suggest that endocytosis of CPPs satisfies with glycan binding, but glycan clustering goes along with (or causes) CPP transduction. These observations impact the development of further transfection reagents. 
