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Laser-tweezer Raman Spectroscopy Study of Single Rat Fetal Liver Stem Cell
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Abstract: Laser tweezers Raman spectroscopy system is an optical technique combining the laser tweezers
and Raman spectroscopy technique, which could be able to study recognition and detect constituent
components of single biological cell in close to its natural state. Rat fetal liver stem cells at 10~21 days
of gestation and adult rat hepatocytes were separated by collagenase digestion. Single fetal liver stem
cell, hepatocyte and WB-F344 rat liver stem cell line were detected by laser tweezers Raman spectroscopy
technique, and their Raman spectrum was compared. It was indicated that the value of 1 336 cm™'
(assigned to Polynucleotide chain, DNA-purine bases) and 1 446 cm ' (CH2 bending mode of proteins)
band increased before 13th day and decreased after 14th day of gestation, and the mean of peak value of
1336 cm ' and 1 446 em™' bands at 13th day of gestation was the highest. The results showed that the
Laser tweezers Raman spectroscopy system could differentiate fetal liver stem cells of different period of
gestation from adult hepatocytes, and analyze differentiation and development mechanism of fetal liver
stem cells, which lay a foundation for clinical application of hepatic stem cells therapy.
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Fig. 1 Setup of Laser-tweezer Raman spectrum
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Fig. 4 Difference spectra of Laser-tweezer Raman spectra of

rat fetal liver stem cells at different pregnant days
(d10-21th) and adult rat hepatocytes with rat fetal
liver stem cells of gestation at 10th day
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Table 1 Tentative peak assignments for Laser-Tweezer
Raman Tissue-Spectra
Peak . .
position/cm”! Major assignments
1336 Polynucleotide chain (DNA-purine bases)
1443 CH,; deformation (lipids and proteins)
1 446 CH, bending mode of proteins
1 485 Nucleic.acid purine bases
(guanine and adenine)
B 10~16 1336 cm !
6 10~16
1446 cm™! . 13
1336 cm™' 1446 cm™!
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