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(& F&) Developing imaging agents of molecules for diagnosis and treatment

of Alzheimer’ s disease (AD), and an analysis of pathophysiological

mechanisms in AD by developing brood-brain barrier transitable ABO

antibodies
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The aim of our study is focusing on amyloid-8 oligomer (ABO) of Alzheimer’s disease, and we
will use anti-ABO antibodies the phase 1 clinical trial of which for prevention of AD has already
been progressing in the United States. We will newly develop a carrier with Glucose transporter-
1 (GLUT1) ligands packaging the antibodies, or directly fuse the anbitodies to GLUT1 ligands,
which will be able to penetrate brood-brain barrier (BBB). Then we also develop new PET/MRI
contrast agents for ABO using our newly created antibodies, which can be used for the diagnosis

of early AD, analysis of ABO pathophysiology, and of treatment effects for preventing AD.

Producion and validation of mouse anti-ABO antibody and its humanized antibody

To organize a supply system of antibodies, such as a whole-body antibody and antibody
fragment (Fab '), Matsubara group provided mouse hybridomas, IgG2b gene information, and
scFv gene information to the Tsumoto group. As a result, antibody fragments such as scFv
expressed from E. coli and/or Fab ' have been available and provided to Yokota and Kataoka
groups, respectively. On the other hand, our on-going acquisition from the mammalian cells is
troublesome, mainly owing to the low expression from the plasmid designed. We have continued
to obtain it under the professional advice, such as culture conditions, medium and scale,
transfection conditions, cell density adjustment, and so on. Evaluation of specificity and affinity
via competition ELISA revealed that, among 16 whole-body humanized ABO antibodies, one was
superior to and 8 ones were similar to the chimeric antibody having a mouse variable region. To
accelerate the supply process, 16 humanized ABO antibody (IgG1) genetic information and their
plasmids designed were provided to the Tsumoto group in 2016.

Tsumoto group produced recombinant antibodies based on the information of the present ABO
antibody in the form of human IgG1 chimera and Fab-Fc fusion. These antibodies were proved to
have similar properties as the original one. Scheme for supplying F(ab’ )2 produced from the
recombinant antibody was started. Single-chain Fv (scFv) was produced but poor physical
properties were found out. As control for these molecules, conventional antibodies against AB
were also prepared and distributed among the team.

Oita university, TMDU, NIRS have concluded the MTA for the use of AD-model mice with
Riken, and Osaka city university.

Yokota group have performed an immunohistochemistry of brain specimens from AD model
mouse, CRNDS8, using anti-ABO antibodies, which was created by Matsubara group and produced
by Tsumoto group, and found anti-ABO immunoreactivity on the specimens from those mouse
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Synthesis and validation of GLUT1 ligand

As to the blood-brain barrier (BBB) transition (GLUT1) ligands are under development by
Yokota and Tsumoto groups, and Tsumoto group improved methods for the selection. Multiple
monoclonal domain antibodies are under assessment.

With respect to "Synthesis and characteristic properties evaluation of GLUTI ligand molecule
(GLUTI1L)", Kataoka group successfully synthesized 3 types of GLUT1L ((a) micelle type, (b)
branched type and (c) linear type) -according to the initial plan. Kataoka group evaluated blood
circulation, an important parameter for delivering antibodies to the brain, and found that (a)
micelle type has a remarkably long half-life in bloodstream. For "Optimization of Amyloid 6
oligomer (ABO) antibody introduction to GLUTIL (development of GLUTI1-ABO antibody)",
Kataoka group successfully introduced one molecule of ABO fragment antibody (Fab’), which was
supplied from Tsumoto group, to GLUT1L. For "Designing and synthesizing nuclide-loaded,
conjugated GLUTI1L", Kataoka group successfully constructed polymeric micelles modified with
a chelating agent as a core. After chelating the contrast agent, we supplied samples to Aoki group
at the NIRS to calculate the concentration of the contrast agent. As a result, it was revealed that
the micelle formation was suitable for practical use of BBB permeable carrier and the developed
Gd-PIC micelle reached similar relaxivity level as a clinical Gd-DOTA contrast agent. However,
farther improvement is required to detect the BBB permeability in vivo using MR imaging. In
the future, we will improve the amount of chelate by changing the preparation method of

polymeric micelle.

Development of a brain imaging by developing brood-brain barrier transitable ABO antibodies

Visualization of GLUT1 ligands using in vivo imaging is important for the evaluation of drug
delivery efficiency through the BBB, stability, safety, and side effect profile. In 2016, Aoki group
optimized magnetic resonance imaging (MRI) parameters and prepared an in vivo study to be
performed in 2017 using newly synthesized compounds developed by Kataoka group.

For the development and research of Gluc-ABO compounds, we tested several high-sensitivity
MRI contrast agents, such as branch or micelle structure, with Kataoka group in vitro. Aoki group
measured the T1 and T2 relaxation time in several differently structured samples using both 7-
tesla and 1-tesla MRI systems and calculated the T1 relaxivity (r1) and T2 relaxivity (r2). We
discussed the results with Kataoka group and performed improvements. Regarding the results,
we found that the micelle structure is the most promising candidate as a BBB permeable agent.

We also optimized the MRI parameters for the new compound and prepared animal models.
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