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Through progress in proteomics research, enormous disease-related proteins have
been identified in intracellular organelles. These intracellular proteins have become
attractive targets for the development of an epoch-making therapeutic approach. In
this context, intracellular delivery of macromolecular blockers using cell-permeable
peptides is expected to be an attractive method. Although human immunodeficiency
virus derived TAT peptides have been used as carriers of macromolecular cargo into
the cell, TAT-conjugated cargos (TAT-cargo) enter the cell by endocytosis and thus most
of them are entrapped within the endosome. Due to these characteristics, it is possible
to be speculated that TAT-cargo alone cannot reach the targeted cellular compartment
and the therapeutic effect is therefore extremely limited. To solve this problem, we
devised a mnew cytosolic drug delivery method wusing TAT-conjugated
endosome-disruptive HA2 peptide (TAT-HA2). First, to evaluate the utility of this
strategy, we examined the intracellular behavior of TAT-conjugated fluorescent protein
(TAT-VENUS) by confocal laser scanning microscopy. In HeLa cells treated with the
mixture of TAT-VENUS and TAT-HA2, the fluorescence spread throughout the cytosol,



whereas in HeLa cells treated with TAT-VENUS alone, only punctuate fluorescence
was observed. Subsequently, we also revealed that co-treatment with TAT-VENUS
fused with the nuclear localization signal (TAT-VENUS-NLS) and TAT-HA2 enhanced
both the endosome escape efficiency and accumulation of the cargo in the nucleus. Our
techniques provide a unique methodology for the development of a novel therapeutic
approach based on the intracellular targeting method.
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