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Establishment of drug development advanced by molecular imaging for
nucleic acid and peptide medicines;

development of NIR-triggered
caged compounds using upconversion nhanoparticles
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based on the utility of non—natural amino acids
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As a host cell for synthesizing protein variants containing a non—natural amino acid such
as azidophenylalanine (AzPhe) having the azido group as a reactive moiety, Dr. Kensaku
Sakamoto’ s group (RIKEN) successfully developed £ coli B95(AzF) strain, etc., based on the
proprietary B-95. /JA strain. The development of these strains enabled harvesting Trastuzumab
Fab with AzPhe at a defined site in an amount of 10 mg/L. As for VHH antibodies, they
successfully synthesized more than 20 variants containing halogenated tyrosines, an
azidophenylalanine model, at different positions. Using this AzPhe-modified Trastuzumab Fab,
Dr. Yasuyoshi Watanabe’ s group (RIKEN) demonstrated the synthesis of site—specifically
#Cu-labeled antibody with high homogeneity by bioorthogonal coupling. In addition, Dr.
Sakamoto, et al. improved the method for creating triple conjugates of VHH antibodies, which
are linked with two different payload molecules in the conjugates via AmAzZLys, a non—natural
amino acid with two distinct functional groups, incorporated into the antibodies.

For expeditious preparation of an organoboron compound that is a versatile labeling
precursor for an F-labeled PET probe, Dr. Takashi Niwa’ s group (RIKEN) developed a more

practical defluoroborylation of fluoroarenes by improvement of their previous method. Briefly,
4



they found that the desired defluoroborylation of fluoroarenes was achievable using only an
air-stable copper complex. The method was applicable to various fluoroarenes, including a
commercially available lonasen (blonanserin) and also showed high scalability, enabling the
transformation in a decagram scale

For development of tumor—specific induction system of drug effect using NIR-triggered caged
compounds, Dr. Hidefumi Mukai’ s group (RIKEN) established the synthesis procedure of
upconversion nanoparticles having around 20 nm diameter and water dispersibility based on
ligand exchange and lipid layer coating.

Professor Kunio Matsumoto’ s group (Kanazawa University) and Dr. Toby Passioura (The
University of Tokyo) improved the stability of anti-HGF peptide, one of their drug seeds,
by PEGylation. The specific inhibitory action for two—chain/active HGF was revealed as a
superior characteristic of anti-HGF peptide. Also, with Dr. Mukai (RIKEN), they confirmed
#Cu-labeling and bioactivity of chelator—conjugated anti-HGF peptide for imaging analysis.
In addition, the endocytosis of anti-MET peptide was evaluated. Then, MET knock—out cells
and human HGF knock—in mice were prepared for evaluation of therapeutic efficacy and imaging
analysis applicable to clinical study.

Professor Yasufumi Sato’ s group (Tohoku University) and Dr. Mukai’ s group (RIKEN) examined
the distribution of 2, 4-BNA/LNA-modified antisense oligonucleotide (ASO) against vasohibin—2
(VASH2) in mice by in vivo PET imaging. They showed that ASO distributed mainly in the kidney
and liver, and when compared with normal liver, about 40% of ASO distributed in hepatic tumor
of mice orthotopically inoculated with human hepatocellular carcinoma cells.

Dr. Daisuke Hoshino’ s group (Kanagawa Cancer Center) and Dr. Watanabe’ s group (RIKEN)
synthesized ®Cu-labeled anti-laminin y2 monomer chain antibody. Briefly, Dr. Hoshino’ s group
purified antigen for ELISA using cell culture system. Using this antigen, it was revealed
that the ®/Cu-labeled antibody maintained the affinity for laminin y2 monomer chain. Moreover,

a preliminary PET study was conducted.
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