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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Development of various antibody therapeutics by using site-specific antibody modification technology

Name: Kishimoto Satoshi

This thesis mainly comprises the establishment of site-specific modification technology of antibody
named CCAP (Chemical conjugation by affinity peptide) method to develop highly functional antibody
therapeutics. We examined the binding properties and function of the conjugates generated by CCAP
method to elucidate the usefulness of CCAP method as a chemical conjugation, comparing the properties
with conventional modification methods. In addition, antibody drug conjugate (ADC) and bispecific
antibodies modified with VHH antibody were prepared by CCAP method and their potentials as a
biotherapeutic were evaluated. This thesis is composed of five chapters and the contents for each chapter
were summarized as following.

Chapter 1 described the research background, including the functions of antibody drugs, molecular
modification technology of antibodies, antibody isolation design by phage display technology, and
camelid VHH antibody derived from alpaca heavy chain antibody.

Chapter 2 describes the development of site-specific modification of antibody called CCAP method
designed based on the crystal structure of IgG-Fc and IgG-binding peptides, and the investigation of the
reaction conditions and the modification site in CCAP reaction. The results indicate that the CCAP
reaction proceeded quantitatively and site-specifically on the specific residues on Fc region in a short
time.

In Chapter 3, we analyzed the binding properties of the CCAP conjugates toward antigen and Fc
receptor. As a result, it was found that the modification by CCAP method does not affect antigen binding
and also does not inhibit FcyR binding.

In Chapter 4, as an application of CCAP method to generate antibody therapeutics, the ADC and
bispecific antibody were prepared by CCAP method and their functions were evaluated. The results
indicate the ADC prepared by CCAP method showed cytotoxic activity against tumor cells, which is
comparable with the conventional antibody drug conjugate. Furthermore, the bispecific antibody between
antigen-specific IgG and FcaR-specific VHH antibody almost completely maintained both antigen and
FcoR binding. These observations suggest that CCAP method is an advantageous method to create highly
functional antibody therapeutics.

Chapter 5 summarized the utilities of the CCAP method and discussed about the possibilities in use of
CCAP method for medical and industrial applications.



