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This project promotes the development of a series of advanced functional antibody drugs through
five research areas shown below, using techniques of specific modification to human IgG antibody
called CCAP (chemical conjugation by affinity peptide). The progress of the researches conducted in
2016 is summarized below. The abbreviations of organizations are Kagoshima University: KU, Tokyo
University of Pharmacy and Life Sciences: TUP, RIKEN Center for Life Science Technologies:
RIKEN, and Kyowa Hakko Kirin Co., Ltd: KHK.

1. Improvement of peptide reagent (by TUP and KU)

To improve the peptide reagent used for CCAP method, we converted the intramolecular disulfide
(SS) bond to other bonds, including amide, to provide resistance against reducing agents. We decided
to use the formula that cross-linked two cysteine thiols with dichloropropanone. This molecule is
easy to prepare and possesses enough ability to modify IgG. PCT application was done for this
technique. We further performed structure/activity relationship studies of IgG-binding peptide to
improve affinity by introducing unnatural amino acids and to minimize the peptide in length.

2. Radioisotope-labeling of diagnostic and therapeutic agents (by RIKEN TUP, and KU)

We evaluated the in vivo distribution and tumor-specific accumulation of Cu-64 labeled
trastuzumab, which was conjugated with two structurally different types of straight-chain
chelating-peptide complexes. The straight-chain complexes showed greater tumor uptake than the
branched-chain type. It was indicated that the linker structure between the chelators and
IgG-binding peptide may affect tissue accumulation and retention in circulating blood. Based on the
above results, the patent of CCAP method was licensed to an enterprise in the research area of
radio-isotope labeling of antibody.

3. Antibody-drug conjugates (by TUP and KU)

In the preparation of antibody-drug conjugates (ADC) with a unique antitumor drug, we
succeeded in confirming the generation of the desired ADC by MALDI-TOF MS. Subsequent
evaluation of cellular cytotoxicity of the ADC is under progress. In addition, to improve the present
ADC method, 37 kinds of antibody-binding peptide derivatives were synthesized and their antibody
binding affinity was evaluated by surface plasmon resonance assay. Thus, we found a clue to making
significant improvements in efficient ADC preparation. We promoted ADC preparation by CCAP
method using commercially available anticancer drugs (e.g. DM-1) and assessed their antitumor
effect on breast cancer cell lines. /n vivo evaluations of these conjugates as anticancer drugs are
under progress.

4. Delivery of antibody drugs to the brain (by KHK and KU)

To establish a delivery system for the delivery of antibody drugs to the central nervous system
(CNS), we verified the migration of antibodies to the brain, which was identified by in vivo panning
in rats and mice using an antibody phage library. We started a feasibility study in KHK.

5. Intracellular targeting (by KHK and KU)

Using the screening system developed last year, the phages that migrated intracellularly towards
neuronal and T cell lymphoma cell lines from random peptide T7 phage library were concentrated,
and several candidates were identified by next-generation sequencing analytical method. We have

not only initiated the synthesis of fluorescent peptides and assessment of their migration, but also



proceeded with the preparation of peptide antibody conjugates and verification of their intracellular
migration.
6. Neutrophil-dependent ADCC (by KU)

To develop antibody drugs that exert antitumor activity by employing neutrophils as effector cells,
we prepared conjugates of antibody therapeutics and anti-human FcoR VHH by CCAP method. As
antitumor activity was not observed in HL60-derived neutrophil-like cells, we continued our

experiments using neutrophils from human peripheral blood mononuclear cells.
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