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Cancer-cell death induced by intracellular molecular self-assembly of synthesized
organic molecules

Tatsuo, Maruyama
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We report cancer cell death initiated by the intracellular molecular
self-assembly of a peptide lipid, which served as a gelator precursor. The gelator precursor was designed
to form nanofibres via molecular self-assembly, after cleavage by a cancer-related enzyme (matrix
metalloproteinase-7, MMP-7), leading to hydrogelation. The precursor exhibited remarkable cytotoxicity to
5 different cancer cell lines, while it exhibited low cytotoxicity to normal cells that secreted small
amounts of MMP-7. Cancer cells secrete excessive amounts of MMP-7, which converted the precursor into a
supramolecular gelator prior to its uptake by the cells. Once inside the cells, the supramolecular
gelator formed a gel via molecular self-assembly, exerting stress upon the cancer cells. The present
study thus describes a new drug where molecular self-assembly acts as the mechanism of cytotoxicity.
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Fig. 1 Schematic illustration of gelation by
supramolecular gelator.
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Fig. 2 Structure of the supramolecular
gelator precursor.
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Fig. 3 TEM image of hydrogel (PBS buffer,
pH7.5). Palmitoyl-GGGHGPLG was used
at concentrations of 2.0 wt%.
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Fig. 4 Photo of hydrogel induced by MMP-7
(2 pg/ml) in Tris-HCI buffer solution (pH7.5,
150 mM NacCl, 2 mM CacCl,). The precursor
concentration was 0.2 wt%.
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Fig. 5 Confocal laser scan microscope
(CLSM) images of L929 cells adding the
precursor solution (A) and MilliQ water(B).
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Fig. 6 (a) viability assays of cancer cells
and normal cells after incubation with the
precursor (0.025 wt%). (b) MMP-7
concentration in the culture media after
culturing the cells.
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Fig. 7 CLSM images of HelLa cells after

adding the  supramolecular  gelator
(Pamitoyl-GGGHGPLG) and the gelator
analog with fluorophore
(NBD-C1,-GGGHGPLG). Fluorescence
recovery after photobleaching was
monitored.
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Fig. 8 Photograph and TEM image of the
HelLa cell lysate gel after adding the

supramolecular gelator precursor (the
concentration: 0.025 wt%).
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