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The purpose of this study is to develop a radiometallic complex with three functional units: a
“target-recognizing unit” ,  “biodistribution—controlling unit” , and “radiation—emitting
unit” , as a cancer radiotheranostic agent targeting a specific biologic molecule (carbonic
anhydrase-IX (CA-IX), glucagon—like peptide-1 receptor (GLP-1R), or prostate—specific membrane
antigen (PSMA)) with the aim of decreasing renal accumulation. In addition, we aimed to develop
a radiotheranostic platform with functional units, which can simply be changed using click

chemistry, promoting the discovery of useful cancer radiotheranostic agents
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The expression of CA-IX in tumors can lead to a poor prognosis; thus, CA-IX has attracted much
attention as a target molecule for cancer diagnosis and treatment. We designed and synthesized
1S-D02A-ALB1 including imidazothiadiazole sulfonamide (IS), iodophenyl butyric acid derivative
and DO2A as a CA-IX ligand, albumin binder (ALB), and metal chelator, respectively. In addition,
we designed and synthesized IS-DO2A-ALB2, 3, and 4, in which iodide in an ALB moiety of IS-DO2A-
ALB1 was replaced with bromide, methyl, and hydrogen, respectively. IS—['"In]In-DO2A-ALB1-4 showed
greater tumor/kidney ratios than a previously reported CA-IX imaging probe in a biodistribution
study. Single—photon emission computed tomography (SPECT) imaging with IS-['"In]In-DO2A-ALB1
facilitated clear tumor imaging, and no strong signals were observed in the normal organs. However,
B-emitter-based therapy with IS-[*"Y]Y-DO2A-ALB1 showed unfavorable radiotoxicities on model mice
Radiolysis of IS structure by *°Y was suggested; thus, IS should be replaced with another targeting
ligand.

The frequent overexpression of GLP-1R in human insulinomas has been reported, suggesting that
GLP-1R-targeting probes are useful for the treatment of such tumors. We designed and synthesized
compounds A-D, including a GLP-1R ligand, ALB, and metal chelator. "'In-labeled compounds A-D
showed greater tumor/kidney ratios than a previously reported GLP-1R imaging probe in a
biodistribution study. SPECT imaging with !''In-labeled compound A gave clear tumor imaging, and
no strong signals were observed in the normal organs. These results indicate that compound A may
serve as a useful radiotheranostic agent targeting GLP—1R.

PSMA is a transmembrane glycoprotein, which is frequently overexpressed in prostate cancer
while 1its expression is limited in healthy tissues. We designed and synthesized novel
radiotheranostic candidate compounds including a PSMA ligand, ALB, and metal chelator (compounds
E-H). '"'In-labeled compounds E-H showed greater tumor/kidney ratios than a previously reported
PSMA imaging probe in a biodistribution study. In mice, SPECT with '"In-labeled compound E
produced clear tumor images, and P-emitter or a-emitter-based therapy with “Y- or **Ac-labeled
compound E inhibited tumor growth. In particular, no marked tumor growth was observed when #°Ac-
labeled compound E was used to treat tumors in mouse model. These results indicate that compound
E may be a useful PSMA-targeting radiotheranostic agent.

To develop a radiotheranostic platform with functional units, we designed and synthesized
compound I, which can be easily conjugated with a targeting ligand through click chemistry.
Compound I was conjugated with a PSMA ligand as a model, which showed fundamental biological
utilities as a PSMA-targeting imaging probe. Therefore, compound I may be a useful
radiotheranostic platform.

The abovementioned results indicate that we developed a radiometallic complex with three
functional units as a cancer radiotheranostic agent with the aim of decreasing renal accumulation,
and a radiotheranostic platform with functional units, which can promote the discovery of useful

cancer radiotheranostic agents
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