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IT Outline of R & D

In 1% screening, comprehensive autoantibody analysis using 20, 000 protein—array was performed, and
marker candidates with high specificity were selected by information analysis. In 2™ screening, an
evanescent wave protein—array was prepared, and autoantibodies with a high positive rate were
narrowed down by analysis by detecting low—affinity autoantibodies. These autoantibody data were
stored in a database to enable data accumulation. The technology of each participating organization
was linked and systematized to establish an autoantibody marker search system, and a volume aimed
at accelerating general-purpose disease diagnosis was constructed. Utilizing the achievements and
technical development of this project, we established an AIST venture and established a company

that can return results to society.

Development of autoantibody marker search system

@ 1* screening—Comprehensive protein array Disease-specific auteoantibody panels
(Ca. 20,000 proteins)

@ Marker selection by LASS0 method, HLA information
@2 sereenlng—Evanescent wave array Ensure high positive rate

{minimum No. Ex. <5 proteins) { Mo washing is important for autoantibody
For multiple
diseases

detection }

Autoimmune disease / cancer diagnostic platform

® Evanescent wave array This project
(ex. Cancer array) .
—
Autoantibody marker Business
Diagnostic panel the next

£2

Research reagents

{ Assisting definitive diagnosis }

— G':- 1 deployment
B &
ki
G

Autoantibodies
database

Diagnostics

Development of protein active array

Droplets are formed on an amorphous carbon array-plate (aC array—plate, Nippon Light Metal Co.,
Ltd.) coated with glutathione (GSH) by using a pin head device (1536 pins). By identifying and
replacing pins with many missing points in order to minimize spot missing, the ratio of spot missing
in an array of about 14, 000 spots / substrate was reduced to 0.01% or less. Established a protocol

for the production of uniform 20,000 protein arrays, reduced the cost of producing the array, and

shortened the production time.
Using the know-how of manufacturing protein arrays (ca. 20,000 proteins), we have succeeded in

developing the fundamental technology for manufacturing Evanescent wave arrays using glass substrates

Analysis of autoantibody by using Evanescent wave array

Based on the evanescent light excitation fluorescence method (EN method) and using a measurement
system (Bio—REX Scan 200; Rexam Co., Ltd.) aiming for practical use, tumor-related autoantibodies
(TAAb) in patients with breast cancer, lung cancer and bladder cancer were detected.
[breast cancer]
In 14 pre—treatment breast cancer patients (Stage I; 5 cases, 1I; 7 cases, III; 2 cases) FLJ45XXXAAAF
and POTED were 50.0% CEA was negative in all cases, CA15-3 was 14.3%, and the positive rate was
higher for TAAb. When FLJ32XXXAAAF, FLJ45XXXAAAF, and TP53 were combined, the positive rate increased
6



to 85.7% (specificity was also 85.7%). The positive rate of CEA and CA15-3 in early breast cancer is
around 10% (mammary gland. Tumor marker clinical manual, medical school, 1999), and the combined
measurement of TAAb is useful for early breast cancer detection.

[lung cancer]
In 80 patients with pre—treatment lung cancer (squamous cell carcinoma) (stage I; 36, II; 17, III,
22; vaginal; 5), TAAb with a high positive rate was 44.0% for TP53 BTBD1 was 37.1% and MAGEB6 was
32.2%. Although it was a low positive rate by itself, it was 38.9% for stage 1 and 52.9% for stage
II, which was also high in early lung cancer.

[Bladder cancer]

102 patients with bladder cancer before treatment (Ta; 25 cases, T1l; 40 cases, T2; 8 cases, T3; 23
cases T4; 6 cases) were measured. When FLJ23XXXAAAF, HXXXX, HXXXX, and PXXXX were combined, the
positive rate reached 40.0% in early bladder cancer (T1). Urinary NMP22 and urinary CK8-18 are also
highly sensitive, but since there are no serum markers for bladder cancer, future development is
expected.

[Kawasaki disease]
From our previous studies of Kawasaki disease, it is likely that ITPKC, CASP3, and ORAIl genes are
involved in the Ca2 + / NFAT pathway, and that the risk allele is a mechanism involved in the onset
of elevated intracellular Ca (Hamada H et al., Lancet 16, 1128-1137, 2019).
Database
Create a searchable database of autoantibody profiling data and disease-related analysis data obtained
from detection results of 20,000 protein active arrays and autoantibody—disease analysis data obtained
by evanescent wave arrays went.

System verification

We constructed and evaluated an autoantibody measurement system located at the output of this research
and development project. The positive rate of early squamous cell carcinoma onset (stages 1 and 2)

was about 36%, suggesting higher diagnostic sensitivity than existing markers for lung squamous cell

carcinoma.



