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Bacterial CPP-mediated internalization of antibodies and proteins
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Bacteria produce polycationic homopoly(amino acid)s, which are characterized
by isopeptide backbones. Here, for the first time, we provide direct evidence that two
representative bacterial polycationic isopeptides, € -poly-L-a -lysine (¢ -Pa L) and € -oligo-L-
-lysine (¢ -0B L), were internalized into mammalian cells by direct cell-membrane penetration and
then diffused throughout the cytosol. In this study, we used clickable € -Pa L and € -0B L
derivatives carrying a C-terminal azide group, which were enzymatically produced and then conjugated
with a fluorescent dye to analyze subcellular localization. Interestingly, fluorescent proteins
conjugated with the clickable € -Pa L or € -OB L were also internalized into cells and diffused
throughout the cytosol. Notably, a Cre recombinase conjugate with € -Pa L entered cells and mediated
the Cre/loxP recombination, and € -Pa L was found to deliver a full-length IgG antibody to the

cytosol and nucleus.
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