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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Development of Immunoassay by Site-specific Chemical Conjugation of IgG Antibodies

Using Affinity Peptide

Name: Satoka Mori

This thesis mainly comprises the development of the novel site-specific antibody modification
method, called the CCAP method (Chemical conjugation by affinity peptide), for increasing the
sensitivity of the immunoassay through labeling and immobilization of antibody.

Chapter 1 describes the research background, summarizing the issues in the immunoassays used for in
vitro diagnostics, and the antibody modification and introducing CCAP method developed previously
and the antigens IgE and CA19-9 for immunoassay used in this study.

In Chapter 2, we developed a new antibody modification method which can be used for the
modification mouse IgG, based on CCAP method developed previously by our groups using human
IgG-specific affinity peptide (IgG-BP). By modifying Z34C peptide which was derived from Protein A
of Staphylococcus aureus and used as an affinity ligand for IgG purification, we succeeded in the
development CCAP method (CCAP-Z34C) which can modify both human and mouse IgG.

In Chapter 3, CCAP-Z34C was further improved to generateCCAP-Z33 for industrial use. By the
design of Z33 peptide, we successfully reduced the steps of the peptide reagent preparations and
increased the yield of the peptide synthesis. The reaction conditions of CCAP-Z33 peptide was
optimized for mouse IgG and the influences of the modification on the antigen binding affinity was
evaluated.

In Chapter 4, mouse IgG modified with CCAP-Z33 was applied for the immunoassay. Two
methods, ELISA known as the most popular immunoassay and latex agglutination used frequently as
a diagnosis assay were employed for the measurements of IgE and CA19-9. The antibodies modified
with CCAP-Z33 were compared with the randomly modified antibodies by amine coupling method,
indicating the increased sensitivity and the lower background in the assay of CCAP-modified
antibodies.

Chapter 5 describes the usefulness and the future prospects of the CCAP method in immunoassay
and summarizes this study.



