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6. Appendix 

10 Steps to consider when planning a flow cytometry experiment: 

1. Plan your experiment in advance. As Henry Ford said, “Before everything else, getting ready is the secret of 
success”: 

1.1. Clearly define the AIM and the tasks. 

1.2. What is the cell biology and expected experimental outcome? Understanding the biology of your 
experimental samples is critical for successful FCM results: 

1.2.1. Knowing the relative expression of your target antigen will help you determine which 
fluorophore to use for which marker, 

1.2.2. Knowing the population density or frequency of your target cells is critical for determining the 
number of events to collect or starting sample to generate in order to obtain meaningful 
results, 

1.2.3. Other things to be aware of are cellular changes, interfering components, any changes in 
marker expression level as well as whether there are any cellular interactions involving the cell 
population you are analyzing. 

1.3. Define biological comparison controls. Setting up your experiments with proper controls is necessary 
for making sense of your data in the end. It will help you to determine what is truly negative or positive: 

1.3.1. Unstimulated/Fully stimulated, 

1.3.2. Known negative/positive. 

1.4. Read lots of protocols (not just the reagent manufacturer’s protocol). 

1.5. Are there reagents available for your target proteins or cells of interest? 

1.6. Is your FCM instrument configuration suitable for the fluorophores you would like to use? Know which 
colors work best on your instrument. 

1.7. Design multi-color panel. When designing your panel, look for max brightness with min spillover. Put 
your dim fluorochromes on the antibody that targets abundant antigen, and your bright fluorochromes 
on antibodies against sparse antigen. In addition to that you want to minimize spillover – fluorescence 
from probes that are excited by the same laser and the emission of which overlaps. Spillover = 
Background, and Background = Diminished resolution. This takes some effort and a bit of know-how, 
so consult your friendly flow guru for help. 

1.8. Always use a Dead Cell Marker. 

1.9. Outline your step-by-step recipe of how to execute the protocol. Include the step, duration, volume of 
reagent, temperature, etc. Generic protocols are good to help plan your experiment, but when it comes 
time to perform the steps of an assay, you really want a work list. 

2. Carefully prepare your cells. For each sample type the key is to retain cell viability and generate a single cell 
suspension. For blood, using an appropriate anti-coagulant is critical when preparing it for FCM analysis. For 
example, EDTA ruins antigen conformation and is not suitable for intracellular staining of cytokines. It should 
also be noted that if you use Ficoll™ to separate blood components, you will miss the granulocytes if you are 
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interested in studying this cell population. Count your cells. Making sure you have enough cells for your 
experiment is important. 

3. Blocking non-specific binding: include an Fc blocking step prior to antibody staining. 

4. Antibody titration. Excess antibodies will bind at low affinity and create background that will cloud your 
results. 

5. Remove aggregates by passing sample through cell strainers with an appropriate porosity. Use buffers (e.g. 
Ca2+ and Mg2+-free) that do not favor cell aggregation and formation of clumps. 

6. Always use a Dead Cell Marker. Remember to remove dead cells while analyzing acquired FCM data. 

7. Set up your FCM experimental controls: 

7.1. Unstained, 

7.2. Single-stained, 

7.3. Isotype controls. The isotype control is an experimental control where a sample is stained with an 
irrelevant antibody that has the same isotype as the target antibody. Cells are gated and positivity is 
set based on the background staining of this isotype control. 

7.4. Fluorescence minus one (FMO) controls. Set up your FMO’s as a separate experiment, not on your real 
samples. If possible, set up your FMO controls ahead of time on a different day so you can take your 
time getting everything set up properly. It would be nice to include it every time, if you have enough 
sample. 

7.5. Compensation controls. Make compensation controls using beads. Even if your single stained controls 
look fine on cells, it is still suggested to use beads because they are always consistent. 

8. Acquire your samples nice and slow to achieve maximum resolution. 

9. Analyze your data: 

9.1. Gate out aggregates/doublets. 

9.2. Remove any time slices where there may have been a drift in fluorescence. 

9.3. Make sure to take advantage of your Live cell channel. 

9.4. Define gating strategy. Backgating is one way to help identify a rare population all the way up through 
its ancestry. 

9.5. Analyze your data a couple of different ways. 

10. QC your instrument and create an application specific QA protocol. Science is not about 1-shot deals. If it is 
not reproducible, it is not real. In order to give you the best possible chance of getting reproducible data you 
will want to minimize the error contributed by the instrument: 

10.1. By running beads at your application-specific voltage settings, you can ensure that the instrument is in 
the same state as it was the last time you acquired these samples. 

10.2. Make an Acquisition template and an Analysis template too. 

 


