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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Development of immunoassay for Legionella through antibody engineering of VHH antibody

Name: Norihiko Kiyose

This thesis mainly aimed at the industrial applications of alpaca VHH antibodies expected as next
generation antibody. Especially, this paper comprised the constructions of VHH phage libraries from alpaca
immunized with Legionella, the isolations and characterizations of Legionella-specific VHH clones and the
development of a highly sensitive detection method of Legionella using chemically modified and
engineered/multimerized VHH.

Chapter 1 describes the research background including the characteristics of an antigen binding domain VHH
derived from the heavy chain antibodies of camelid species, an overview of the phage library technique
employed for constructing VHH antibodies, and also a bacteria Legionella used as a pathogenic antigen.

Chapter 2 described the construction and evaluation of alpaca VHH immune library. The VHH phage library was
constructed from the blood of animals immunized with antigen. From the library, the specific VHH clones
were isolated by biopanning method, and their basic properties were characterized.

Chapter 3 describes the antibody engineering of VHHs obtained in Chapter 2 and their chemical modification for
implementation into detection system. Using genetic engineering, VHH antibodies are connected with a
linker peptide forming the dimerized VHH to enhance the apparent affinity. VHH was mutated with Cys at
the C terminal region to conjugate with the carrier protein (BSA or KLH) in an orientation-controlled
fashion. The generated conjugation was analyzed for the optimized use of assay.

In Chapter 4, the construction of detection system for Legionella and its sensitivity evaluation were described in
ELISA, immunochromatography and latex aggregation assays. In three detection systems, the measurement
conditions were optimized to enhance sensitivity in detection. Finally, the highly sensitive detection system
for Legionella bacteria was successfully developed in latex aggregation assays using engineered multimeric
VHHs.

In Chapter 5, the results of this study were summarized and discussed for usefulness of VHH in diagnostic
applications.



