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In this project, when achieving each team’ s goal, as shown in the figure below, which integrates the
activities of each team, (1) collection of serum samples for three types of cancer (breast cancer, lung
squamous cell carcinoma, bladder cancer), (2) fabrication and measurement of 20,000 protein—arrays, (3)
LASSO method analysis, (4) EN-array fabrication and measurement, and (5) cancer marker evaluation. The

solid line part of the red arrow in the figure below is already completed.
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Protein synthesis for protein array production (CellFree Science)

CellFree Science Co., Ltd. prepared proteins used for production of high-density protein arrays and
evanescent wave arrays using wheat germ cell-free protein synthesis technology. CF'S supplied the proteins
to AIST and Kitasato University, Rexxam Co., Ltd..

Development of a search system for autoantibody markers (National Institute of Advanced Industrial Science

and Technology)
It was technically possible to use a HORNET-NX dispenser as a pinspotter to sequentially immerse 1536

pins in a crude protein solution and oil to form droplets of oil-coated protein solution at pin tip .

Approximately 20,000 human proteins synthesized in a wheat cell-free synthesis system were supplied by
crude solution from cell-free science of the participating institution and grown on a SBS standard plate GSH
modified aC substrate by a high density protein array method by 1536 pin head , And a protein array was
prepared at a density of 14000 protein / SBS standard plate.

Using sera of cancer patients (breast cancer, squamous cell carcinoma of the lung cancer, bladder cancer)
acquired by Kitasato University, serum of a healthy person obtained at Chiba University, using a high-
density 20,000 protein array Comprehensive autoantibody profiling was performed.

Collection of sample for autoantibody measurement (Chiba University)

A total of 70 serum samples derived from acute phase of Kawasaki disease patients before the start of
intravenous immunoglobulin therapy were provided. We experienced higher background during
autoantibody assay with some of those samples. Now we are trying to find out the cause of the phenomenon

using clinical data and antibody profile of the samples.

Optimization and evaluation of evanescent-field fluorescence-assisted protein microarray system for highly
sensitive detection of serum autoantibodies to tumor-associated proteins as biomarkers (Kitasato Univercity)

Detection of tumor-associated autoantibodies in sera from breast and lung cancer patients were utilized
using an evanescent-field fluorescence-assisted protein microarray system. Autoantibodies against known
and novel tumor-associated antigens were detected at high rates in sera from cancer patients compared to
healthy controls. This system, which can be detected autoantibodies against various antigens simultaneously,

1s expected to be clinical usefulness as a biomarker detection system for cancer diagnosis.

Numerical analysis of comprehensive autoantibody measurement, selection of candidate autoantibody for

marker and construction of database system (DYNACOM)

We have developed a computer program using Logistic LASSO (least absolute shrinkage and selection

operator) for comprehensive autoantibody analysis.

And, we searched candidate autoantibody markers related to diseases (breast cancer, lung squamous cell
carcinoma, bladder carcinoma and Kawasaki disease) to detect signals having high reactivity from 20,000
Human Protein Microarrays by our program.

As a result, we determined about 38 candidate markers for each disease. In addition, we built a web
database system to accumulate the data obtained in this study:.



Development and evaluation of evanescent wave measurement device (Rexxam)

Rexam Co., Ltd. has developed and prototyped the 14-Well chip for evanescent fluorescent scanning
system. It is expected to 2-fold throughput of the experiment. We also developed software that enables
automatic analysis of the 14-Well chip, and realized shortening of scanning time.

Development of ELISA measuring the single clinically significant Autoantibody and Evaluation of EN-based
Measurement of the Autoantibody (Cosmic corporation)

In the first year's research plan, we are responsible for developing a single, useful autoantibody ELISA
method from among the autoantibody group obtained by market research and screening of the EN
(evanescent) method. Therefore, since the above screening has not been completed, the first year I mainly
conducted the market survey of the EN (evanescent) method. Market research also includes searching for

similar patents and patent search of autoantibody markers screened by screening.
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