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Chapter 1. In vitro study of tumor-homing peptide-modified magnetic nanoparticles for magnetic hyperthermia

In the chapter one, we designed and synthesized THP-MNPs, PL1-MNPs and PL3-MNPs, two tumor homing
peptide (THP) modified magnetic nanoparticles (MNPs). Characterization and cell-specificity experiments were
performed to identify PL3-MNPs with high specificity for the U87MG cell line, and in vitro results showed that even a

low concentration of PL3-MNPs (100 pg/mL) exerted excellent magnetic hyperthermia performance.

Chapter 2. Magnetic nanoparticles dual-loaded with pro-apoptotic and tumor-homing peptides for targeted
therapy

To enhance the therapeutic effect of PL3-MNPs for cancer therapy, we designed Bim-N1C2-PL3, a fusion peptide
consisting of a minimized apoptosis-inducing peptide, Bim-N1C2, together with PL3. Bim-N1C2-PL3 is linked to
MNPs through the sulthydryl group of cysteine to maximize the potential for intracellular release. The apoptotic
efficiency of Bim-N1C2-PL3-MNPs exceeded 42% when then MNP concentrations above 100 pg/mL. We expect that

the killing efficiency of cancer cells after applying an AC magnetic field will be further enhanced.

Chapter 3. Development of a tumor detection method utilizing tumor-homing peptide-modified magnetic
nanoparticles

Cell-bound MNPs make a smaller increase in the intensity of the detected magnetic signal because of a decrease in
Brownian relaxation time. This chapter provided a novel method for tumor detection by the use of the difference in
specificity of THP-MNPs. The change in signal intensities of THP-MNPs in different cell suspensions were determined
by HTS-SQUID AC magnetometer. The results demonstrated that detected magnetic intensities of THP-MNPs mixed

with cancer cells suspension were lower compared to normal cells.

Chapter 4. Configuration of two cysteine residues in a ring within a stapled Bim peptide affects the secondary
structure and apoptotic activity
In Chapter 4, we described the effect of changes in the secondary structure of the apoptotic peptide Bim on

biological activity. We found that the content of the alpha helix of Bim is positively correlated with its apoptotic capacity.
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