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Ultra-early cancer diagnosis and label-free circulating tumor cell detection by
comprehensive analysis of blood and urine using spectroscopy
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The purpose of this study is to apply Raman sgectroscopy to (1) establish a
rapid and highly accurate ultra-early cancer diagnostic method using blood and urine, and (2)
perform single-cell gene expression analysis of unlabeled circulating cancer cells.

(1) For the establishment of ultra-early cancer diagnostic methods, stable and reproducible Raman
spectra of blood (serum) obtained from patients with esophageal cancer, gastric cancer, colorectal
cancer, and pancreatic cancer, and urine of urological disease patients were acquired. Raman shift
candidates expected to have disease-specificity have been identified and are being analyzed.

(2) For unlabeled circulating cancer cells, the Raman spectra of the cell suspension is mixed with
the Raman spectra of the cell, so it is necessary to optimize the microchannel for analysis.
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colorectal cancer prediction model based on Raman spectroscopy using patient serum.
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Overall statistics

Contributing factor

Measure Training Factor Splits Likelihood ratio x? Effect
Entropy R square 0.9977 A 10 90 4451.14056 | | 0.2291
Generalized R square 0.9982 A8 83 3638.39958 ’—_y 0.1873
Mean -Log p 0.0005 A3 66 3333.68573 ]—| 0.1716
Root mean squared error  0.0012 A7 58 1332.45026 ] 00686
Mean absolute deviation  0.0005 A12 40 1287.64646 [_"| © 1 0.0663
Misclassification rate 0.0000 A4 40 1126.15477 ﬂ © 1 0.0580
N 184 A1 25 981.501934 ﬂ C 1 0.0505
A9 38 934.070021 ﬂ fi0.0481
Prediction A15 59 913.067745 ﬂ L0 0.0470
Actual Predicted A2 16 371.256757 ﬂ foih0.0191
Cancer? No Yes A1 33 341.492538 ﬂ S 0.0176
No 172 0 A 14 18 280.955495 ﬂ fi 0 0.0145
Yes 0 12 A13 8 172.026042 H S 0.0089
Ab 12 162.902991 ﬂ L 0.0084
A6 14 101.888286 " S 0.0052
S/N
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