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In solid tumor tissues, low-oxygen and low-pH condition (pH6.0-6.9) are specifically formed. Therefore, recent
studies in the field of drug delivery system (DDS) focus on the specific low-pH condition as a tumor-specific target
for novel therapeutic strategy.

In this study, we tried to develop low-pH selective DDS using “Poly-histidine (H16)”. The H16 is a kind of
cell-penetrating peptide (CPP) with unique sequence (HHHHHHHHHHHHHHHH-NH,) and has discovered in our
laboratory. Histidine is a sole of basic amino acid obtains positive charge in low-pH (<pH6.0) dependent manner.
Moreover, histidine is known to bind to metal ion in physiological condition (around pH7.4) and this
histidine-metal ion complex dissociates in acidic condition (<pH6.0) because of positive charge of histidine.
Therefore, we hypothesized that H16-metal ion complex may show no cellular uptake in physiological pH, but H16
dissociates from metal ion and exhibits cell-penetrating property in acidic pH condition.

To confirm this hypothesis, 6 metal ions (Zn2+, Cd%, Cu2+, Fe*', Ni*', C02+) were used to form H16-metal ion
complex, and cell-penetrating abilities of 6 complexes against RERF cells (human squamous cell lung carcinoma)
were compared in between pH7.4 and pH6.0 conditions. As a result, all H16-metal ion complexes showed same
level of cellular uptake in both pH conditions. However, as compared with free H16, H16-Zn ion complex showed
3.7-fold higher cellular uptake in a pH independent manner. Further studies revealed that pretreatment of cells by
Zn*" jon enhanced H16 cell-penetration. This result indicates that Zn*" ion pretreatment may induce expression of
molecules associated with H16 cellular uptake.

In summary, we could not achieve original goal of this study that development of low-pH selective DDS using
H16, but we found novel knowledge that pretreatment of cells by Zn*" ion enhances H16 cellular uptake. This
finding is an important key to elucidate molecular mechanism of H16 cell-penetration in the future.




