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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Studies on Alpaca VHH Antibodies for Industrial Applications

Name: Miyazaki Nobuo

This thesis mainly comprises the isolation and the characterizations of alpaca VHH antibody which have been
remarked as a next-generation antibody. In particular, this paper described the constructions and evaluations of
alpaca VHH phage libraries, the isolations and characterizations of VHH clones specific to model antigens from
the naive library and immune phage library. In addition, this paper developed a new isolation method of

antigen-specific VHH clones by employing the next generation sequencing (NGS).

Chapter 1 described the features of camelid VHH antibodies which has been attracting attention as a

next-generation antibody and summarized the phage library technology to isolate VHH antibody.

Chapter 2 described the construction and evaluation of alpaca VHH naive library. Specifically, | isolated
VHH antibodies specific to antigens from alpaca naive library and discussed the features of the isolated VHH
antibodies.

Chapter 3 described the construction and evaluation of alpaca VHH immune library. | constructed the VHH
phage library from the blood of animals immunized with antigen. From the library, I isolated the specific VHH

clones by biopanning method and characterized the binding properties of them.

In Chapter 4, we developed the new isolation method of VHH antibodies from the phage library by using
biopanning method combined with NGS. | identified the model antigen-specific VHH antibodies by reading the
VHH sequences in the libraries with NGS and comparing them before and after biopanning. This method

provided the new way to identify the highly diverged antigen-specific VHH antibodies very rapidly.

In Chapter 5, the results of this study were summarized and discussed in the point of view for industrial
applications of them.



