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Construction and evaluation of cancer cell-selective drug delivery system: Development of highly
efficient intracellular transfection systems based on oligoarginine combined with PAD derivatives
(AIMRAM, Tohoku Univ., *Osaka Metropolitan Univ., *INGEM, Tohoku Univ..) 'Kodai Ishikawa,
"Hirari Kato, 'Yasuyuki Araki, | Mitsuyo Matsumoto, “Ikuhiko Nakase, ' Takehiko Wada

The side effects and cytotoxicities mainly resulting from the delivery of anticancer treatments into
normal cells, have been pointed out as serious issues to be improved. We have proposed and
demonstrated the promising characteristics of the cancer cell selective intracellular delivery system
consisting of three functional modules, i.e., oligoarginine peptide (R8), polyethylene glycol (PEG),
and matrix metalloproteinase (MMP) substrate peptide. Oligoarginine, one of the most popular cell-
penetrating peptides, has been used in pharmaceuticals to enhance cellular uptake capability. To
provide cancer cell specificity, oligoarginine was conjugated to PEG via MMPs substrate peptide,
which would be expected to act as a cancer cell-responsive cleavable linker since MMPs have been
reported to be specifically overexpressed in cancer cells. In this design, the PEG was used to reduce
non-specific aggregation and adsorption. The pro-apoptosis domain (PAD) was conjugated to the
C-terminus of the system as a model pharmaceutical. Cellular uptake of the PEGylated peptide was
scarcely observed. In sharp contrast, efficient intracellular delivery of the PEG-cleaved PAD
conjugated system after endogenous MMP digestion was observed with apoptosis inducing function.
In addition, five different PAD derivatives conjugated with LRSG-R7, a peptide cleaved by MMP-
9, were designed and synthesized as a new CPP system.

Keywords: Cell penetrate peptides, Matrix metalloproteinase, Cancer cell selective delivery, Drug
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