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Until 2013, we developed the supporting system for antibody production. Until 2016, we officially
supported 19 projects and successfully finished them. Additionally, we supported 9 projects by
ourselves in 2016. Using our original antibody-engineering and antibody-producing techniques, we
helped many researchers to accomplish their projects.

There are many important steps for antibody production. At first, we visited the researchers and
discussed in details before starting experiments. Although we tried our best to produce monoclonal
antibodies against membrane proteins such as GPCR, we could not always develop high-quality
antibodies. However, we continued to support those researchers to solve the problems together.
Sometimes, we produced more than 1,000 mg of monoclonal antibodies (mAbs) for clinical study.



In this project, we developed a novel affinity tag system designated as the PA tag system. This
system is composed of a rat anti-human podoplanin monoclonal antibody (mAb; clone NZ-1) and PA
tag derived from the platelet aggregation-stimulating (PLAG) domain of human podoplanin. NZ-1
possesses high affinity and specificity for the PA tag, and the NZ-1/PA tag complex dissociates in
the presence of the epitope peptide, indicating that the PA tag system is suitable for protein
purification. We successfully purified many proteins, including soluble proteins and membrane
proteins using the PA tag system. The PA tag system is very useful not only for protein purification
but also for protein detection systems such as Western blot and flow cytometric analyses. We
developed "Antibody Bank" in Tohoku University, and will continue to provide researchers with PA
tag system.

We recently established a novel method to produce cancer-specific mAb (CasMab). The CasMab
method is the platform to develop mAbs, which could attack only cancer cells. This method is useful
for not only producing CasMabs against novel targets but also replace the existing mAbs into the
side effect-free ones. We can try to develop antibody drugs again against many targets, which were
excluded from antibody-drug candidates.

We produced many glycan-deficient cell lines using CRISPR/Cas9 system. For example,
GnT1-knockout cell lines of HEK-293T are very useful for the production of glycan-homogenous
proteins, which can lead to the successful analysis of protein structure. We could produce more than

30 cell lines, and developed "Cell Bank™ in Tohoku University.
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