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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:
Isolation and Characterization of Antibodies to Disease-Specific Antigens

using Human scFv Phage Antibody Library

Name: Okawa Yurie

This thesis mainly comprises that isolation and characterization of antibodies from patient-derived human
antibody phage library and construction of rapid isolation system from antibody phage library using next
generation sequencer, which give useful techniques for design of new antibodies drugs.

Chapter 1 gives background of this study. This chapter summarizes the usefulness of the antibody, the
method of phage display, the outline of the next generation sequencer, and information of targeted
diseases in this study.

Chapter 2 describes isolation and characterization of liver cancer antigen lutheran-specific antibodies.
scFv antibody phage library was constructed from liver cancer patient and used for selection of
luteran-specific antibodies by biopanning. The obtained clone C7 recognized domain 2 of lutheran and C7
phage antibody inhibited migration of lutheran-overexpressed cell line. Epitope mapping of clone C7
identified the amino acid residues which are essential for recognition by C7 phage antibody.

Chapter 3 constructs rapid antibody selection system from human antibody phage library using next
generation sequencer. Usefulness of these method is verified by selection of liver cancer-specific antibody.
Antibody genes of phages obtained before and after biopanning against lutheran were subjected to
high-throughput analysis on next generation sequencer to identify antigen-specific clones. scFv genes
were reconstructed from the pooled phage genes using VH-CDR3-targed DNA primers. As a result, the
scFv genes identified by this analysis were found to be specific to lutheran, target antigen.

In Chapter 4, the method using next generation sequencer was applied to identify wheat allergy-related
antibodies from antibody phage libraries derived from wheat allergy patients caused by "Cha no Shizuku"
soap. Analysis of phages clones before and after biopanning on next generation sequencer revealed the
candidates of IgE antibody sequences which are responsible for allergy. Several reconstructed scFv
showed the binding activities toward allergy antigen gulten. These results indicates selection method
combined with next generation sequencer is very useful for rapid identification of specific antibodies
from phage library.

In Chapter 5, the results of this study were overviewed and summarized. Our study demonstrated the
usefulness of patient-derived antibody phage display library to isolate disease-related functional
antibodies. Furthermore, the combination of biopaning and high throughput sequencing provide rapid
identification system of specific antibodies from phage library.



