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Synthesis of Nuclear Transfer Signal Peptides for Improving Boron Release Function in Intracellular
Reducing Environment

(Department of Materials Chemistry, Ryukoku University)
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In recent years, various cancer treatment methods have been established. However, it is an urgent need
to develop cancer treatment methods suitable for each different type of cancer. Currently, boron neutron
capture therapy (BNCT) is attracting attention as a treatment of cancer near body surface. This therapy
utilizes the energy of the fission reaction produced by irradiating thermal neutrons to boron to destroy
tumor cells. Therefore, methods to efficiently deliver boron into tumor cells are being actively studied.
In this study, we attempted to prepare peptide-boron nitride (BN) complex where BN is selected as a
boron source to improve the boron delivery efficiency. First, we designed a peptide consisting of a
nuclear localization signal peptide (NLS) derived from the SV40 T antigen which serves as a marker for
transporting proteins to cell nucleus linked to the N-terminus of Cap-p, a carrier-forming peptide. A
cationic functional group was then attached to the peptide via a disulfide bond to facilitate boron release
under reductive environment inside cell. The peptide was synthesized by Fmoc solid phase synthetic
method and characterized the complex formation of peptide and BN.
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