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Title of Doctoral Dissertation:

Affinity peptide mediated site-specific functionalization of native antibodies

Name: Kei Yamada

This thesis mainly comprises the improvement of site-specific modification technology of antibody
named CCAP (Chemical conjugation by affinity peptide) method to develop peptide traceless labeling to
antibodies. 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, developing status of antibody-drug conjugates (ADC: antibody drug
conjugate) in the world.

Chapter 2 explained the methodology detail of CCAP and proposed the scheme to solve the problems in
CCAP. The research was performed according to the planned concept and was succeeded in the
incorporation of reactive thiol into antibodies with site-specific manner using the linker reagent harboring
disulfide bridge. Furthermore, the peptide mapping analysis was conducted to determine the modification
site. Additionally, the site-specific modifications were tested on sites other than Lys248 used in CCAP, using
734C peptide derived from Protein A. This approach was succeeded in specific modification of Lys288/290
and Lys317. Also, these modification sites were determined by peptide mapping analysis

In Chapter 3 checked the versatility of these affinity labeling system using human 1gGi 2 anda 4. In each case,
the reaction proceeded in site-specific manner which was checked by peptide mapping. Additionally, the
reaction was conducted in neutral pH and measured binding affinity of hydrolyzed peptide reagent to
trastuzumab for investigating the reaction mechanism.

In Chapter 4, ADC was synthesized by this new optimized technology for the biological evaluation. The
activities of the prepared ADC were examined for antigen binding assay on Surface Plasmon resonance and
in vivo assay using tumor-carrying mice, elucidating its advantageous functions.

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



