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Monoclonal antibodies (mAbs) have become the mainstream in biopharmaceuticals due to their high
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efficacy and safety. However, there are concerns regarding the future depletion of target antigens
and the limited modes of action. To overcome these limitations, bispecific antibodies that
recognize two different antigens are gaining attention as the next—generation antibody
therapeutics. However, the generation of bispecific antibodies is a complicated process that
involves the cloning of the genes for two types of conventional antibodies into an expression
vector, co—expressing them in cultured cells, and then verifying their bispecificity one by one.
This approach, sometimes involving thousands of combinations, requires significant time and labor,
which poses a bottleneck. Furthermore, it is not guaranteed that combining the best monospecific
antibodies will yield the best bispecific antibody. Our proposal aims to establish a technology
for rapidly producing bispecific human antibodies using a simple cell culture process and magnetic
bead selection, based on a completely new principle.

We have developed the “ADLib system,” an in vitro monoclonal antibody generation technology that
can generate antibodies within approximately 10 days (Seo et al. Nat. Biotech., 2005). This is a
technology to generate antibody—presenting cell libraries by enhancing homologous recombination
at the antibody loci in immune cells, which are avian immune system cells, and to obtain antigen—
specific clones from them. Furthermore, we have developed the human ADLib system for rapid
generation of human antibodies suitable for therapeutic purposes (Seo et al. Mol. Cell Immunol.
2020), and have succeeded in obtaining a variety of therapeutic antibody candidates

In this proposal, we constructed bispecific antibody libraries based on these findings, and
developed technology for selecting clones with bispecificity. This novel technology allows for
the generation of bispecific antibodies more rapidly, easily, and reliably than the conventional
methods. Furthermore, as the system can be applied to various bispecific antibody formats, it is
expected to significantly accelerate the exploration of next—generation antibody therapeutics.

This proposal included two bispecific antibody formats (referred to as “L-format” and “H-format”)
to demonstrate the versatility of this technology. First, we started by verifying that immune
cells incorporating the L-format bispecific antibody could be constructed and that they could
stably express L-format bispecific antibodies and we confirmed that L-format bispecific antibody
genes were stably maintained and expressed at high levels and that the L-format base cells
possessed the abilities required for library generation.

Next, we developed an antibody gene control system required for constructing practical libraries.
We examined three approaches and developed materials needed for each approach and first introduced
them into the previously constructed human antibody—expressing cells. Two approaches worked as
expected, while one approach did not meet expectations. We chose one of the successful approaches
to introduce into the L-format base cells (hereafter “L-format Cells for library”) and confirmed
that this system could control their properties to make them suitable for library generation. We
then used these L-format Cells for library to construct a diverse library and successfully
obtained antigen—specific clones

We also developed the technology incorporating the H-format. Similar to the L-format, we first
verified that the cells incorporating the H-format bispecific antibody could be constructed and
that they could stably express H-format bispecific antibodies. Based on this result, we developed
materials to introduce H-format human bispecific antibodies and elements necessary for generating
diversity. After introducing them into cells, we confirmed that the H-format bispecific antibody
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was stably expressed at high levels. We then constructed an H-format library and successfully
obtained antigen—specific clones

To demonstrate the versatility of this technology, we also applied it to next—generation
antibodies. We used technology developed independently from this project to construct next—
generation antibody formats that could efficiently generate libraries. This demonstrated that
this technology could be applied to existing L and H formats, next—generation antibody formats
and theoretically even formats for non—antibody biologics, proving the system' s high versatility.
Through these R&D efforts, we established a potential platform technology capable of efficiently
producing various bispecific human antibodies using immune cells equipped with different
bispecific formats. This work promises to advance the search for next—generation antibody

therapeutics significantly.



