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[Validation of biomarker values]

To evaluate the prostate cancer diagnostic performance of the prostate-specific antigen glycosylation isomer
(PSA-Gi), we examined serum samples from 262 patients with biopsy-proven prostate cancer (PC) and 264
men without PC, which were provided from Hirosaki University and Tohoku University. The PC diagnostic
accuracy of PSA-Gi and of PSA-Gi Density (PSA-GiD: prostate volume-adjusted PSA-Gi level) was
compared with that of three conventional serum tests (PSA test, free/total PSA (F/T PSA), and prostate
volume-adjusted PSA level (PSAD)) by area under the curve (AUC) of receiver operating characteristic curve
analysis. AUC of PSA-Gi and PSA-GiD for detection of overall PC patients was 0.77 and 0.82, respectively,
and also AUC of PSA-Gi and PSA-GiD for detection of clinically significant PC (SigPC, which include
patients on non-active surveillance and with Gleason score (GS) > 7) was 0.79 and 0.84, respectively. These
results indicate a significantly higher diagnostic performance than that of conventional serum test (P <0.0001).

To validate the grading performance (validity of classification of high/low GS) of the PSA-Gi and PSA-GiD,
the correlations of PSA-Gi and PSA-GiD with the GS at biopsy were retrospectively examined in prebiopsy
serum samples from 262 biopsy-positive patients (>GS9: 74; GS8: 36; GS7: 116; and GS6: 36) and those of
264 biopsy-negative patients (Figure 2). Although positive correlation trends were noted with the PSA test
(total PSA), a significant difference was found only between the biopsy-negative cases and patients with GS
> 9. Meanwhile, both the PSA-Gi and PSA-GiD levels in the prebiopsy serum samples were positively
correlated with the GS at biopsy, with the levels being particularly higher in the patients with SigPC than in
the biopsy-negative patients (biopsy negative and GS6 cases on active surveillance; ASGS6). This strongly
suggested that prebiopsy PSA-Gi measurement can provide useful and diagnosis-assisting information for
selecting the appropriate active surveillance or aggressive treatment interventions after biopsy.

[System development/reagent, device, appliances|

To evaluate the sensitivity performance of the developed measurement PSA-Gi assay kit, we confirmed the
reproducibility and sensitivity using the SPFS system. The test results for measurement reproducibility and
detection sensitivity are shown in Table 1, and the calibration curves in Figure 3. Regarding the measurement
reproducibility (intra-day reproducibility), with CV < 8% in all the concentration ranges (low, medium, and
high), the LoD was estimated to be 11 pg/ml, confirming that it met the final target value (< 20 pg/ml).
Moreover, we observed a wide quantitative range of 17 pg/ml-500 ng/ml and confirmed that one of the
features of the SPFS system was its high precision, even under intensely competitive conditions.

To realize an automated blood test system for in vitro diagnosis based on the surface plasmon-enhanced
fluorescence spectroscopy (SPFS) technology and that has the throughput of 50 test/h, it is necessary to realize
continuous SPFS measurements and continuous automated transportation of the measurement device. In this
study, we developed a novel measurement device (Figure 4) and the prototype testing system (Figure 5). This
measurement device is a well-type reaction cuvette combined with an SPFS optical prism. Since the PSA
antibody are immobilized on the prism surface that faces the inside of the reaction cuvette, all reactions and
SPFS measurement are carried out by dispensing the specimen or reagent into the reaction cuvette.

As for the equipment, we will promote a development of commercial product based on the prototype system.
As for the reagents, clinical research is planned to continue at multiple institutions, in Japan or abroad, in order
to develop in vitro diagnostics. In particular, there is a possibility that cancer grading will become an important
index for the proper selection of treatment options. By realizing PSA-Gi testing based on a simple blood test
in various situations in prostate cancer diagnosis, we believe it will greatly contribute toward improving the

QOL of patients and reducing medical expenses.



