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Effects of Different Fixation Methods on Cell Cycle Analysis by Flow Cytometry
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Abstract Objective To investigate the effects of different fixation methods on cell cycle analysis by flow cytometry. Methods
HeLa cells were fixed either by the traditional dropwise addition of 70% ice-cold ethanol or by resuspension in PBS followed by
the addition of ice-cold absolute ethanol. Cell cycle was analyzed by flow cytometry. The two methods were compared in paral-
lel for the proportions of debris and cell aggregates, counting time, injection speed, coefficient of variation (CV), and cell cycle
phase distribution. Result No obvious cell aggregation was observed under microscopy for samples prepared by either method.
Compared with the traditional dropwise addition of 70% ice-cold ethanol, the method using PBS resuspension followed by ice-
cold absolute ethanol resulted in a significantly faster and more uniform injection speed (98 + 12.33 cells/s vs 891.33 +28.02
cells/s, t=14.16, P<0.000 1), significantly lower proportions of debris [(31.80 + 0.54)% vs (35.27 £ 0.74)%, t= —2.34, P<0.01]
and cell aggregates [(5.53 £0.19)% vs (11.43 +0.33)%, = —15.65, P<0.01]. No significant difference was observed in the pro-
portion of S-phase cells [(29.08 + 0.29)% vs (28.79 + 0.18)%, = —0.83, P>0.05]. The proportion of GO/G1-phase cells was sig-
nificantly increased [(59.9 + 0.66)% vs (62.65 + 0.27)%, =5.12, P<0.01], the proportion of G2/M-phase cells [(11.02 + 0.43)% vs
(8.56 £ 0.10)%, = —12.01, P<0.01] and CV [(6.56 £ 0.04)% vs (6.29 £ 0.07)%, = —2.05, P<0.01] were significantly decreased
with the PBS/absolute ethanol method. Conclusions For cell cycle analysis by flow cytometry, fixation using PBS resuspension
followed by ice-cold absolute ethanol yields superior sample quality and more reliable results compared with the traditional drop-
wise addition of 70% ice-cold ethanol.
Keywords: cell cycle; flow cytometry; absolute ethanol; cell fixation
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