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In this research, we demonstrated that the simple substitution of D-lysine with D-
arginine in an artificial amphipathic helical peptide, KLA, which was originally designed as an antimicrob
ial peptide, considerably improved the membrane permeability of the peptide (RLA), and increased its mitoc
hondrial accumulation without causing significant cytotoxicity. FITC-labeled RLA was efficiently taken up
by HeLa cells ~40-fold higher than that of the KLA analyzed by flow cytometry. We also evaluated the mitoc
hondrial delivery of a Bcl-xL BH4 domain peptide using RLA peptide. When the HelLa cells were treated with
FITC-labeled RLA-BH4, marked colocalization of the fluorescent signals from cells was observed with mitoch
ondrial structures. Additionally, pretreatment of RLA-BH4 resulted in effective suppression of apoptosis i
nduced by etoposide. Thus, organelle-targeting is important for delivery of bioactive molecules, and the R
LA peptide should provide a novel mitochondrial targeting method.
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