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Summary of Doctoral Dissertation

Title of Doctoral Dissertation:

Study on development of synthetic cannabinoid derivatives-specific antibodies and

sensing method using its antibodies

Name: Nakayama, Hiroshi

This thesis comprises the investigation to the availability of a method for easily detecting a

3-naphtoylindole derivatives which is one of the dangerous drugs. In order to achieve this objective,
the highly sensitive mouse monoclonal antibodies were prepared using the hybridoma method. We
also investigated the production of VHH antibody using the phage display method. Furthermore, the
properties of the produced monoclonal antibody and VHH antibody were evaluated and the method
for detecting synthetic cannabinoid was examined using its antibodies.

Chapter 1 describes characteristics of dangerous drugs that are a social problem and describes the
current detection methods.

Chapter 2 described the preparation and characterization of 3-naphtoylindole derivatives specific
mouse monoclonal antibodies using the hybridoma method. We describe the preparation using
spleen cells of mouse immunized with KLH (keyhole limpet hemocyanine) with modified
synthetic cannabinoid derivative as an immunogen. Furthermore, the binding affinity and
cross-reactivity of the two antigen-specific monoclonal antibodies produced was investigated.

Chapter 3 described the isolation and characterization of 3-naphtoylindole derivatives specific
VHH antibodies using phage display technique. Primers were designed based on information in
public databases to amplify the single heavy chain (VHH) of alpaca antibody. A phage library was
constructed using these primers from the lymphocytes in blood of alpaca immunized with KLH
modified with 3-naphtoylindole derivatives as antigen. By panning from the phage library, two
antigen specific VHHs were isolated. The sequence analysis of VHHs and the estimation of the
binding specificity/affinity were performed.

Chapter 4 described the results of investigation on various simple detection methods using the
mouse monoclonal antibodies are described.

Chapter 5 summarized the results of this study and discussed the usefulness of the produced
antibodies for detective device of illegal drug.



