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Micro-Raman spectroscopy technique in the detection of human tongue squamous carcinoma cell
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Abstract: Objective To detect human tongue squamous carcinoma cell CAL-27 with micro-Raman spectroscopy technique,
and distinguish CAL-27 from normal human oral keratinocytes (NHOK) in the molecular level by comparing CAL-27 with
NHOK. Methods The cultivated CAL-27 and NHOK were detected with micro- Raman spectroscopy technique, and
analyzed using principal component analysis combined with linear discriminate analysis (PCA-LDA). Results Comparing
with NHOK, higher peak values were found at 735, 959, 1 334, 1 575 cm’', and lower peak value at 1 033 cm™ in CAL-27.
The PCA-LDA achieved a sensitivity of 96.8%, a specificity of 90.3%, and a diagnostic accuracy of 93.5%. The area under
the receiver operating characteristic curve was 0.971. Conclusion Micro- Raman spectroscopy with PCA- LDA has the
potential for distinguishing CAL-27 from NHOK.

Keywords: human tongue squamous carcinoma cell; normal human oral keratinocytes; micro-Raman spectroscopy; principal
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Fig.1 Schematic illustration of the optical path in a Renishaw inVia

micro—Raman spectrometer
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CAL-27: Human tongue squamous carcinoma cell; NHOK: Normal hu-
man oral keratinocytes; The solid lines indicated the average spectra and
the shaded lines represented a standard deviation.
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Fig.2 Average Raman spectra and differential spectra of CAL-27 and
NHOK
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Tab.1 Vibrational mode and major tentative assignments of identified CAL-27 and NHOK

Peak position/cm™ Vibrational mode and major assignments
735 A-nucleic acids'”
839 Out of plane ring breathing tyrosine(O-P-O) stretch DNA"®’
959 C-C stretching mode of proteins'’, DNA "
1001 C-C symmetric stretching mode of phenylalanine'*'”
1033 C-H stretching mode of phenylalanine!"”’
1073 C-N stretching mode™™'”!
1117 C-N stretching mode of proteins, C-C stretching mode of carbohydrates'”’
1269 Amide- 1"
1334 Adenine, guanine'”!
1575 Adenine, guanine™’
1626 Amide of proteins'"”’
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The red circles were NHOK and the black squares were CAL-27.
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Fig.3 Scatter plots of principal component analysis (PCA) for
NHOK and CAL-27
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Fig.4 Scatter plots of PCA-linear discriminate analysis (PCA-LDA)
for CAL-27 and NHOK
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Fig.5 Receiver operating characteristic curve of PCA-LDA
combined with leave—one—out cross—validation method for CAL-27
and NHOK
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