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Abstract: In order to realize the clinical detection of hepatocellular carcinoma (HCC) in vivo, real
time and earlier, a normal liver cell line L02, a low-metastatic-potential hepatocellular carcinoma
cell line MHCC97-L and a high-metastatic-potential hepatocellular carcinoma cell line HCCLM3
were measured, respectively, based on the established fiber confocal back scattering micro-
spectrometer (FCBS). The principal component analysis (PCA) and the support vector machine
(SVM) algorithm were used to classify the acquired spectrums, respectively. The PCA was used to
study the spectrum in wavelength range of 500—900 nm. The first two of the principal components
have taken 95.4% of the whole information; therefore, the three kinds of cell distribution were
distinguished obviously on the scores diagram of principal component. 69 object data were chosen
randomly to train the SVM classification model. 50 sets of these data were used as training sets and
19 sets were used as testing sets. The classification accuracy of the model has reached 94.7%. These
results have indicated that the back-scattering micro-spectra of cells measured by fiber confocal
back scattering micro-spectrometer (FCBS) combined PCA or SVM could classify liver cancer
cells with different metastatic potential automatically. This will provide the necessary testing tools

for the research of hepatocellular carcinoma cell in vivo and real time.
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Fig.1 The experimental device of fiber confocal back

scattering micro-spectrometer
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Fig. 2 Cell pictures under 20x microscope
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Fig.3 Typical spectra of three kinds of cells
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Tab.1 Contribution rate and the cumulative
contribution rate of 8 principal components

ERy TR/ % SRTTRR%
PC1 79.699 1 79.699 1
PC2 15.775 8 95.444 9
PC3 3.2425 98.687 4
PC4 0.198 2 98.885 6
PCs 0.128 2 99.013 8
PC6 0.109 7 99.123 5
PC7 0.092 6 99.216 1
PC8 0.0855 99.301 6
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Fig. 4 Two principal component score of three kinds of cells
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Tab.2 SVM prediction results of samples

BEARS SLhryik g HEARRS ShryyiA T
1 MHCC97-L MHCC97-L 11 HCCLM3 HCCLM3
2 L02 L02 12 HCCLM3 HCCLM3
3 HCCLM3 HCCLM3 13 HCCLM3 HCCLM3
4 MHCC97-L MHCC97-L 14 HCCLM3 HCCLM3
5 HCCLM3 HCCLM3 15 MHCC97-L MHCCY7-L
6 HCCLM3 HCCLM3 16 L02 L02
7 HCCLM3 HCCLM3 17 HCCLM3 HCCLM3
8 L02 HCCLM3 18 HCCLM3 HCCLM3
9 MHCC97-L MHCC97-L 19 L02 L02
10 MHCC97-L MHCC97-L
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Fig. 5 Prediction results of testing set
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