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(1) Support

In this task, we provided support and development for all antibody production using our unique
antibody-related support technology and the membrane protein production technology owned by Tohoku
University. In terms of support, we provided antibody—related advanced development support. With the
aim of improving the outcomes of the entire project, we actively supported research subjects that can

be out—licensed to pharmaceutical companies with one further step, subjects proceeding to preclinical
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and clinical trials, as well as subjects aiming for high—level science. We provided multifaceted and
comprehensive consulting for all consultations from requestors. In support for mass production of
antibodies, we have selected the most efficient method from a variety of original culture techniques
for producing antibody—producing cells of the requestors without a delay, and produced the required
amount at the fastest speed. In support for antibody gene cloning, we performed rapid decoding of the
CDR sequence required for three—dimensional structural analysis and scFv production in structural
life science, and carried out recombinant antibody production and antibody gene modification. It is
an urgent issue to seamlessly and speedily develop antibody drugs within a limited time and budget,
and we have actively incorporated this approach into the support menu provided by Tohoku University.
The total number of supports during the project period amounted to 203

(2) Development

We set up a “Cell-Based Immunization and Screening (CBIS) technology”, reduced the time taken from
immunogen production to antibody production, and established an efficient antibody production
technology. Primary screening was performed with high-throughput flow cytometry to ensure that
structure-recognizing antibodies were fully captured. In addition, we have established our country’ s
original “homogenized sugar chain expressing cells” and enriched the cell bank with the aim of
establishing sugar chain deficient strains that are useful not only for structural life sciences but
also for many life science researches. Furthermore, we conducted a refinement study of the tag system
owned by Tohoku University, and maintained and operated our antibody bank.

(2)-1: Development of advanced antibody production technology that does not require protein

purification

In this task, we aimed to reduce the time taken from immunogen production to antibody production by
“Cell-Based Immunization and Screening (CBIS method)” and to establish an efficient antibody
production technology. When we had no state—of-the—art screening equipment, high—throughput screening
could not be performed using cell-mediated immunity, but the equipment for efficiently performing a
series of tasks has now been prepared and set up to be used since the AMED project. Consequently, the
CBIS method, which combines the conventional technology and the latest equipment, was developed as
an advanced technology in this project. In this task, we developed the technology so that the CBIS
method, which has high speed, quality, and volume, can be applied. Using the CBIS method, we succeeded
in producing antibodies against CD20, CD44, CCR3, CCR6, CCR8, CCR9, HER3, PDPN, TROP2, KLRGI1, TIGIT,
EpCAM, etc., and published a number of papers.

(2)-2: Expansion of sugar chain deficient strains and maintenance/operation of cell bank

In this task, we produced glycosyltransferases strains of multiple glycosyltransferases that are the
basis of O-type sugar chains in addition to more than 30 types of glyco—deficient strains produced
under PDIS, aiming for establishment of glyco—deficient strains useful for life science researches
not limited to structural life sciences, and to contribute to revelation of unexplained life phenomena.
Currently, there are three types of glycan—deficient strains available from ATCC: Lecl (N-type glycan
deficient strain), Lec2 (sialic acid deficient strain), and Lec8 (O-type glycan deficient strain)

and they are incomplete sugar chain deficient strain to which sugar chains are partially added. Our
glycan—deficient strains were knocked out of glycan genes by the CRISPR/Cas9 system based on 185
glycan gene profiling. Furthermore, by knocking out multiple sugar chain genes at the same time,
unique sugar chain deficient strains were also produced. In this task, a total of 25 types of cell
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lines (BINDS-1 to 25) were newly established, registered in the cell bank, and immediately utilized
for support.

(2)-3: Development of tag system and maintenance/operation of antibody bank

In this task, we conducted further refinement research on the PA tag system developed under PDIS, the
MAP tag developed under Innovative Bio, and the RAP tag. We had established an antibody bank in which
antibodies against these tags were registered under PDIS, and the stock of tagged antibodies has been
continuously maintained. By 2018, we produced 1,000 mg or more of PA tag antibody, MAP tag antibody,
and RAP tag antibody, stocked them for support, developed BAP tag as a new tag system in 2019, and
found that they are effective for expression verification of membrane proteins using flow cytometry
and Western blotting. In 2021, multiple antibodies against SARS-CoV-2 were established, and some
bispecific antibodies were produced by combining them and registered in the antibody bank. Immediately
these antibodies were also transferred to researchers specialized in infectious diseases nationwide,
and several joint research projects were conducted with the aim of diagnosis and treatment for the
infection. In addition, we succeeded in developing a new epitope analysis method (REMAP method)

analyzed antibodies whose epitopes were unknown, such as antibodies against CD20, CD44, EGFR, and

HER2, and published the outcomes as multiple original papers.



