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multiple diagnoses of disease-related molecules
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Inflammatory bowel disease (IBD) and cancer are intractable diseases that cause great mental and
financial stresses on patients. These diseases involve multiple and complex molecular interactions,
and the methods for curing these diseases remain largely undeveloped. Thus, for improving the
therapeutic benefits, it is necessary to develop noninvasive methods providing the necessary
information on multiple disease-related molecular species, and to establish the systems combining
molecular diagnostics and therapy. Therefore, this study aimed at exploring the target molecules for
nuclear medical imaging of IBD (Chapter 1), developing a novel imaging probe targeting cytotoxic T
lymphocyte-associated antigen-4 (CTLA-4), which is a target molecule for cancer immunotherapy
(Chapter 2), and developing a method for simultaneous imaging of multiple disease-related molecular
species by using Gamma-Ray Emission Imaging (GREI) (Chapter 3). Developing the methods for
noninvasive probing of the presence of multiple pathogenic molecular species is expected to assist in
developing personalized therapies.

Chapter 1: Time-dependent changes in the expression levels of cytokines (interleukin (IL)-6, IL-1,
tumor necrosis factor (TNF)-o, S100A8) and cytokine receptors (IL-6Ra, IL-1R type 1, Toll-like
receptor-4) in the inflamed areas of dextran sulfate sodium- and indomethacin-induced IBD mouse
models were analyzed by RT-PCR. These results suggested that IL-6, IL-1B, and S100A8 were

particularly promising target molecules for IBD imaging because the expression levels of these



molecules are altered early during the inflammation and depend on the extent of inflammation. Hence,
utilization of nuclear medical imaging probes targeting these inflammation-related molecules would
be helpful for grasping in greater detail the inflammatory conditions of IBD early on, which would
eventually lead to the development of evidence-based therapy methods.

Chapter 2: %‘Cu-1,4,7,10-tetraazacyclododecane-1,4,7,10-tetraacetic acid (DOTA)-anti-CTLA-4
monoclonal antibody (mAb) was synthesized for the first time. The usefulness of this probe in PET
and ex vivo biodistribution analysis in CTLA-4-positive CT26-bearing mice was evaluated. As a result,
although *“Cu-DOTA-Control IgG (isotype control) exhibited slight accumulation in the CT26 tumor
tissues likely owing to enhanced permeability and retention (EPR) effects, the accumulation of **Cu-
DOTA-anti-CTLA-4 mAb was more pronounced. These results suggest that **Cu-DOTA-anti-CTLA-
4 mAD is useful for evaluating the CTLA-4 expression in tumors.

Chapter 3: Imaging experiments by GREI were conducted using 3°Zr-deferoxamine (DFO)-anti-
epidermal growth factor receptor (EGFR) mAb and '''In-DOTA -anti-human epidermal growth factor
receptor 2 (HER2) mAb. The GREI experiments suggested that although the quality of !''In-labeled
probe data remains to be improved, GREI can be used for noninvasively visualizing multiple disease-
related molecular species (EGFR and HER2) in tumors.

As mentioned above, these studies provide the fundamental information necessary for developing
the methods for evaluating the expression of multiple disease-related molecular species relevant to

IBD and cancer, which would lead to the establishment of personalized therapies.
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