Cell cycle analysis by PI staining
Compiled from internet resources
http://www.ucl.ac.uk/wibr/services/docs/cellcyc.pdf
Step by step optimization

1. Draw the following plots: Two parameter: FSC/SSC, FLW/FL2A; Histograms: FL2H, FL2-A (Fig. 1).

Figure 1. Workplace of cell cycle analysis by PI staining.
2. Set your threshold on FL2 at 20. In the art of flow cytometric cell cycle analysis, it is
standard to set the threshold on the DNA fluorescence parameter at a value of 10% of
the location of the G0/1 peak. The G0/1 peak will therefore be placed at a value of
200 on the FL2-H parameter (see below).

3.
4. Select FL2 as the DDM parameter (lower right portion of the Detectors/Amp Gain
window).
5. Put FL2 in LIN amplification. Linear amplification is necessary to resolve the 1x and
2x fluorescence peaks of the G0/1 and G2/M cells (respectively) on the FL2
parameter. If the amplification were logarithmic, the peaks would be smashed
together.
6. Place the Amp gains for FL2, FL2-A and FL2-W at 1.00.
7. Place a sample on the machine and run in LOW speed (low speed ensures a narrow
core stream which results in less cell to cell variability in measurement and thus
higher fidelity)
8. Because the threshold is set on FL2, no events will be seen unless the FL2 PMT has
enough voltage to generate pulses above threshold. Increase the FL2 voltage if no/few
events are registering in the machine.
9. Once the events are above threshold, adjust FSC and SSC as usual.
10. The G0/1 peak will be discernable from the G2/M peak. With a diploid control, you
will see two distinct peaks on the FL2-H histogram.
11. Adjust the FL2 voltage so that the G0/1 peak has a value of about 100 on FL2-H.
12. There should be a similar profile at this point on the FL2-A histogram.
13. Increase the FL2 amp gain (not voltage) to move the peaks up on the FL2-H
histogram. Since the amp gain only adds height to a raw voltage pulse, the population
will only move on FL2-H. The other FL2 derived parameters (W and A) will be
unaffected.
14. Increase the FL2-A amp gain until the G0/1 peak has a value of 200 on FL2-A
15. Increase the FL2-W amp gain until the single cell population has a value between 200
and 600 on FL2-W.
16. Adjust the FL2 voltage, amp gain and the FL2-W and –A amp gains until the data
appears similar to the data below:

ACQUISITION DETAILS
1. Accurate de-convolution of the DNA histogram requires that at least 10,000 events
are available for analysis. Because the single cells are the subject of analysis, it’s
important that, during acquisition setup, a collection gate is used to ensure that
enough single cells will be stored. The best plot for aggregate/debris discrimination is

the FL2-W vs. FL2-A plot. Use this plot to draw a gate around your single cells. The
following plot shows the single cell gate as well as the other populations on the plot.
2. When analyzing the data in the cell cycle analysis program, use the single cell gate to
exclude debris and aggregates -- so long as they are not continuous with the single
cell population. In the above plots, the aggregates and debris can be easily resolved.
In the following plots, however, the aggregates, debris and single cells blend together.
In this case, software debris/aggregate modeling is required to accurately deconvolute these populations in addition to the G0/1, S and G2/M populations. If high
levels of debris and aggregates are present in your sample, accurate data analysis
might not be possible.
3.

