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PRINCIPLES OF PANEL DESIGN: 
 Always start looking for the most critical markers; 

 Match fluorochromes by brightness to the lowest density and smeared antigens; 

 Minimize spillover, specially between populations/markers you want the best 

discrimination (xy plot); 

 Use tandem dyes with consideration of their technical limitations; 

 Use appropriate controls and optimize sample preparation. 

 

------------------------------------------------------------------------------------------------------------------------- 

MATCH FLUOROCHROMES BY BRIGHTNESS TO THE LOWEST DENSITY AND 

SMEARED ANTIGENS 
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Classify the antigens you would like to measure 
 

-Primary: Well characterized, easily classified as positive or negative (CD3, CD4, CD8, 

etc.).  

-Secondary: Well characterized, also expressed at a higher density, often over a 

continuum (CD27, CD28, CD45RA/RO, IFNγ). 

-Tertiary: Expressed at low levels only (CD25), also uncharacterized antigens.  

 

 

Use the brighter fluorochromes for less expressed markers; Use the 

dimmer fluorochromes for more highly expressed markers. 
 

 
------------------------------------------------------------------------------------------------------------------------- 

MINIMIZE SPILLOVER 
 

Minimize the potential for spectral overlap. 
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CD45 FITC / CD4 PE CD45 PerCP / CD4 PE 
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------------------------------------------------------------------------------------------------------------------------- 

USE TANDEM DYES WITH CONSIDERATION OF THEIR TECHNICAL 

LIMITATIONS 

 

• Compensation requirements for tandem dye conjugates can vary, even between two 

experiments with the same antibody. 

– Require compensation that is lot-specific, experiment specific, and label-specific. 

– Treat compensation controls the same as sample cells. 

• Certain tandem dye conjugates (APC-Cy7, PE-Cy7) can degrade with exposure to light, 

elevated temperature, and fixation. 

– Minimize exposure to these conditions. 

– Use BD™ Stabilizing Fixative for final fixation. 

NOTE: New tandems are more stable  APC-H7 to replace APC-Cy7 

 

 

------------------------------------------------------------------------------------------------------------------------- 

USE THE APPROPRIATE CONTROLS AND OPTIMIZE SAMPLE PREPARATION 

 
Negative control 

The negative control should be a population of cells that does not express the 

antigen of interest. This sample should be exposed to same experimental conditions as 

the population in study. Use this control for setting gating regions and discerning positive 

from negative cells. 

 

Isotype control 

Isotype controls are used to determine the background caused by nonspecific 

antibody binding. An isotype control uses an antibody of the same isotype as the primary 

antibody, but is specific for an antigen absent from the cells under study. Isotype controls 

should be used to determine the background due to nonspecific antibody binding. They 

should not be used to distinguish positive from negative cells or set positive gating 

regions. 

An ideal isotype control should match the 

primary antibody in host species, class and 

subclass of heavy and light chains, fluorochrome 

type and number of fluorochrome molecules per 

immunoglobulin. Also, it should be derived by the 

same manufacturing process and presented in the 

same formulation.  
 

 

 

 

 

 

 

 

Fluorescence minus one (FMO) control 
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When running a multi-color flow cytometry experiment, the FMO control provides 

a measure of spillover in a given channel. This sample is stained with all the fluorescent 

conjugates except the one that is being tested, showing you the contribution of the other 

fluorescent conjugates in the signal of the unlabeled channel. The FMO control is 

fundamental in a multi-color experiment, because it allows for correct gating and select 

only the stained cells in the experimental sample.  
 

 

 

 

 

 

 

 

 

 

 

 

Secondary antibody control 

 Used to determine nonspecific binding of the secondary antibody. Cells are 

incubated only with the secondary antibody. 

 

Positive control 

Cells known to express your target of interest. Even though they are not always 

available, they might be used to avoid false negatives resulting from a faulty antibody.  
 

 

 

 

SAMPLE PREPARATION 
 

 Use BSA or FBS (FACS Buffer) as a blocking agent to minimize non-specific 

binding. 

 Use Ca/Mg++ free buffers to prevent cation-dependent cell adhesion. You can 

add up to 5 mM EDTA to further prevent cell adhesion. Under these conditions, 

BSA (0.1 – 1%) or dialyzed FBS (1 – 5%) should be used as non-dialyzed FBS 

would replace the Ca/Mg++. 

 If studying intracellular markers, low concentrations of non-ionic detergents (up 

to 0.1%) are suitable to permeabilize cell membranes. 

 Inclusion of 10% homologous serum or 5 mg/ml unlabelled IgG during sample 

staining will minimize antibody binding to Fc-receptors. 

 For live cells, internalisation of cell surface proteins can be prevented by 

performing all steps on ice. Chill reagents at 4°C before use. Gentle 

detachments methods may be required for adherent cell lines as trypsin can 

induce internalisation of cell surface proteins. 
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 Use a marker of dead cells as their presence can significantly affect your 

analysis.  

 Titrate your antibodies to find out the optimal dilution and minimize 

background. The working dilution provided in the datasheet can be used as a 

starting point. 

 Adding DNAse I (25 – 50 µg/ml) and 5 mM MgCl2 will prevent clumping due to 

cell death. 

 It is very important to obtain a single cell suspension to avoid clogging up the 

system. Filter your samples before the run with cell-strainer caps if possible. 

Use a nylon mesh only as a last resort as you may lose many cells with this 

system. 

 Keep cells at a reasonable concentration (1 x 106 – 5 x 106 cells/ml). Higher cell 

concentrations might clog up the system and affect resolution. 

 Prevent damage of the cells by avoiding bubbles, vigorous vortexing, aspirating 

the entire solution during buffer exchange, and excessive centrifugation. 

 


