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Abstract :[Objective] The apoptosis of yeast cells was induced by ultraviolet and its process was
studied in order to understand the changes of

biological macromolecules and the molecular
.2014-11- .
:2014-11-14 mechanism. [ Methods) Laser tweezers Raman

:2015-03-05 spectroscopy (LTRS) was used to monitor the

(19642, dynamics of the intracellular biological macro-

molecules in real -time during the apoptosis

(2014GXNSFDA118012) process of yeast cells stressed with UV at both

(No. 31160018) . cellular population level and single-cell levelsre-

(19649, » . spectively. [Results]Lethal doses of UV irradia-
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Raman peaks, which were assigned to nucleic acids (1085 em™', 1300 cm™ '), proteins (850
em™',1440 em™!, 1604 ecm™', 1655 cm™') and lipids (1085 em™, 1300 em™", 1440 em™ '), de-
creased significantly as a function of the duration of cell apoptosis at cellular population level,
suggesting that the content of nucleic acids, proteins and lipids reduced gradually during the
time that the yeast cells were undergoing apoptosis induced by UV. The peak of 1604 cm™',
which was called the Raman spectroscopic signature of life in yeasts, was a marker of Raman
band for cell metabolic activity. Its intensity had the sharpest decline by 60% at the late stage of
apoptosis,implying that the energy metabolism and breathing capacity were decreased during
the process of cell apoptosis, which related to the changes of ergosterol structure and function
theoretically. However,the changes of the intensities of Raman peaks at 850 ecm™',1085 cm ™',
1300 ecm ™ ',1440 cm™ ' and 1665 cm™ ' between the group cells and the single cells were different
significantly in the period of 90~120 min and 125~167 min,demonstrating that the heteroge-
neities of the single cells were masked by the average spectroscopy of the population cells.
[Conclusion]LTRS can be used to directly and truthfully detect the kinetics of apoptotic process
of yeast cells under UV irradiation at the single cell level and probe cellular heterogeneity.
Key words: Raman spectrum, yeast, ultraviolet irradiation,apoptosis,single cell analysis
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