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FHE L 7= FR OTEM %53 % 7= ®, Biolayer Interferometry (BLDJEIZ X 0, HERE L OFEA 2 HIE
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The development of an effective cancer treatment is worldwide concern for modern medicine. Folate
receptors (FRs) are membrane receptors that overexpressed on cancer cells. Therefore, if anticancer drugs
are conjugated with folate, excellent anticancer drug delivery systems (DDS) can be establish. However,
the previous conjugates have not been enough. In this thesis, the author tried to enhance the affinity by
conjugation with peptides.

Chapter 1 introduces current trend in cancer therapies. Surgery, chemotherapy and radiation are standard
treatment available. Recently, antibody and the drug conjugates (ADCs) are popular mainstream for cancer
therapy. However, large size antibody has a limitation for tumor penetration and production cost. To
overcome the problem, peptide-based drug conjugates (PDCs), which is small size, synthesized with low
cost, and enhances tissue penetration, are attracting attention. In this thesis, folate-conjugated peptides with
enhanced affinity towards FR were prepared.

Chapter 2 explains mass production of FRs in cost effective manner. For binding affinity study between
FRs and folate-peptides requires huge amount of FRs. We overexpressed FRa and FRp using Escherichia
coli. Although, FRs contains 8 disulfide bonds, the purified FRs can be refolded as active forms with a few
milligrams.

Chapter 3 describes the synthesis of folate conjugation with peptides via click chemistry. The peptides,
designed by computer simulations, were synthesized using the solid phase synthesis method and coupled
with folate. Further, peptides were modified at N-terminal with biotin-PEG,, for real time binding assay,
biolayer interferometry, to determine association rate constant (k,) and dissociation rate constant (k;). As a
result, it was demonstrated that the binding affinity of folate to FR increased by the peptide conjugation.

Chapter 4 provides conclusion and future vision of selective drug delivery to FRa. It is suggested that the
binding affinity of selected peptide with FRa higher than FRp is desirable. Also, it is proposed that
initiative measures for drug release in tumor acidic microenvironment or endosome pH with aid of
self-immolative linker between drug and FA-peptides are discussed.
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