D1411-1vn-06 BALES B103EFES (2023)

BRI FIEE LT F v/ R A4 0FOF7—6-9 £EF
EEHNE A DDS D FREE L BHEMBAEA S X T LD EH

GRAER '« BRASEKR?) 3 oK' - &% XS W B ' - A R

- R Rz OFnH !

Construction of a novel cancer cell-selective DDS molecular system incorporation of a matrix
metalloprotease-9 substrate sequence and applying to an enhanced efficient cellular
membrane uptake system. ('Tohoku University, * Osaka Prelfecture University.) Ryota
Azumla,1 Nagisa Kanazawa,1 Masaki Nishijima,1 Yasuyuki Araki, Ikuhiko Nakase,2 Takehiko
Wada

In recent, a huge number of anti-cancer drugs have been developed and are used for
clinical application. However, side effects and cytotoxicities mainly originating from the
delivery of pharmaceuticals into normal cells, have been pointed out as serious issues to be
improved. Here, we have designed a 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 utilized as an improving cellular uptake of
molecules. To provide cancer-cell specificity, oligoarginine was conjugated with PEG via
MMPs substrate peptide that expects to work as a cancer cell-responsive cleavable linker,
because MMPs are known as specifically overexpressed in cancer cells. In this design, the
PEG chain was utilized to decrease non-specific protein adsorption. The pro-apoptosis
domain (PAD) was conjugated at the C-terminus of the system as a model pharmaceutical.
Cellular uptake of PEGylated peptide was scarcely observed. In sharp contrast, efficient
intracellular delivery of PEG-cleaved oligoarginine with PAD was observed. Therefore, our
proposed system will be a promising candidate for a cancer-cell-specific delivery strategy.
Keywords: Cell penetrate peptides, Matrix metalloproteinase, Cancer cell selective delivery,
Drug delivery system (DDS), Cellular membrane uptake capability
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