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In 2015, National Institute of Advanced Industrial Science and Technology (AIST) and Japan Biological
Informatics Consortium (JBIC) additively cloned about 1,500 clones of cellar system control genes and
constructed the high density protein array system (14,000 proteins / array plate). In 2016, we have
implemented functional proteomics analyses in regenerative medicine research. By using these
technologies, we aim to support the safety of cell transplantation from pre-transplant to
post-transplantation. The research and development contents are as follows.

Chapter I: Safety evaluation of cell transplantation by protein array (Evaluation after transplantation)
1-1. Optimization of protein array detection efficiency

Efficient reaction conditions of serum samples and protein arrays were studied for the purpose of
improving the S/N ratio of detection signals. By adding blocking material to serum to absorb anti-wheat
IgG, we achieved 5.7% against the target of C/V value of less than 10% for control antigen detection.

1-2. Performance evaluation of protein array and safety evaluation of cell transplantation

With Professor Kinoshita et al in Kyoto Prefectural University of Medicine (KPUM), comprehensive
analyses of autoantibodies in sera of patient transplanted corneal endothelial cultured cells were
performed. With Prof. Takahashi et al. in Kyoto University, autoantibody analysis in serum of cynomolgus
monkey transplanted neural cells derived from iPS cells was also done. Positive antigens were detected in
both cases, and change in the intensity of antibody before and after the treatment could be evaluated.
Especially for the latter, an antibody evaluation system for the serum of cynomolgus monkey could be
constructed with our human protein array. In addition, antigen binding plate such as ELISA carrying
antigens which were positive antigens in 1t screening with comprehensive protein array (about 20,000
proteins) were prepared, and a multi-analyte evaluation system was constructed. Then we were able to
construct an evaluation system of multiple serum-samples with these plates.

Chapter 2: Evaluation of cell quality for transplantation by protein array
(Evaluation before transplantation)
2-1. Construction of cell quality evaluation system for transplantation by cell profiling

We developed a technology to detect phosphorylation by enzymes (kinases) in cell extracts on protein
arrays and constructed phosphorylation activity profiling system. Cells at each differentiation stage were

prepared using Cellartis Hepatocyte Diff Kit (TAKARA BIO inc.), phosphorylation activity profiling was
3



measured, and the phosphorylation activity characteristic of differentiation stage was successfully
detected.
2-2. Selection of non-purpose cell subpopulations using serum components

By collaborating with Professor Kinoshita et al in KPUM. We have developed a technique to
distinguish the quality difference of transplanted cells by staining of serum components.
2-3. Quantitative proteomic analysis of proteins remaining in decellular matrix

By collaborating with Dr. Yagi in Keio University, we established a sample preparation method for mass
spectrometry using porcine liver decellular matrix. Approximately 25 proteins of remaining decellular
matrix were identified by this method.
Chapter 3: Construction and supply of clone resources of gene for diseases & regenerative medicine.

By collaborating with Prof. Takakura in Osaka University, human homolog genes were selected for 47
mouse genes whose expressions were enhanced in vascular endothelial stem cells. We completed the
preparation of 32 clones out of 36 clones that had not been acquired at our resources.

By collaborating with Professor Inoue in Kyoto University, approximately 300 clones of GPCR were also
selected. For verification of experimental system, 4 expression clones of muscarinic receptor fused with

HcRed were prepared and supplied.
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