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Panel Design Module 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

After completing this module, you will be able to: 

 Understand what fluorochromes can be 
used on the SA3800 and SP6800 

 Know what controls are needed 
 How to design your panels for Spectral 
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Introduction to Panel Design 
 Items to Consider 

When designing a cytometry panel there are several things to consider with Conventional Flow Cytometry: 

1. Instrument Configuration 
a. Lasers 
b. Detectors 
c. Filter Setup 

2. Instrument Variability 
3. Assay Considerations 

a. Receptor type 
b. Cell type 
c. Brightness and closely overlapping fluorochromes 
d. Tandem integrity 
e. Fluorochrome – antibody combinations 

Spectral technology decreases the number of items to consider: 

1. Instrument Configuration 
a. Lasers – Fluorochrome excitation 

2. Assay Consideration 
a. Receptor type 
b. Cell type 
c. Brightness and closely overlapping fluorochromes 
d. Tandem integrity 
e. Fluorochrome – antibody combinations 

Panel Design 
Choosing your Fluorochromes 

There are two things to consider when choosing a fluorochrome, the first is which laser is exciting the 
fluorochrome and what is its emission wavelength.  This all occurs from a Stokes Shift. 

 

Spectral Library makes this easier 
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When choosing the number of fluorochromes you can use on your Spectral analyzer, you must know your 
laser configuration since your fluorochrome choice is dependent upon which laser will excite it.  The SP6800 
offers the 405nm, 488nm, and 638nm laser lines.  The SA3800 offers 405nm, 488nm, 561nm, and 638nm 
laser lines. 

 

Fluorochrome Choices on the SA3800  

The SA3800 lasers are collinear and allows 10 plus fluorochromes that can be measured. Below is a chart that 
shows the choices for each group of fluorochromes with a 4-laser configuration. 
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Fluorochromes choices on the SP6800 
SP6800 has two laser beam spots.  The first spot is the 488nm laser and the second spot has the 405nm and 
638nm lasers collinear.  This configuration allows you 16 or more fluorochromes to run at once.  Below are the 
choices for with a 3-laser configuration. 

 

 

Spot one – 488nm Laser 

Spot two – 405nm/638nm Lasers 
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Controls to Consider 
There are two type of controls needed to run an experiment on the Spectral Analyzer.  If not using the Spectra 
Library or creating a Library, single positive controls, and unstained or negative. 

Single Positive Controls 
Single positive controls are your fluorochrome-antibody reagent either stained on the type of cells you are 
going to use on your sample or stained on antibody capture beads.  Either cells or capture beads can be run 
on the Spectral analyzers.  Using cells are useful if you are creating a Spectral Library to use for panel design 
later.  The Spectral Library automatically calculates the Spectral Index of your fluorochrome-antibody reagent 
so that one can see what marker may be dimmer or brighter based on that cell type and antigen density. 

 
 

Unstained/Negative Controls 
The unstained or negative control main purpose in Spectral is to define the color of the autofluorescence of the 
cells or antibody capture beads.  The purpose of this with the beads is to remove the beads autofluorescence 
so that the unmixing gives you the true emission of your fluorochrome and to determine how bright the single 
positive control is. 
 
When using cells, there are several things being achieved with Spectral.  Unstained or negative cells produce 
a specific spectral autofluorescence, that can be excited by different lasers and have a series of different 
emission wavelengths.  The primary sources of cellular autofluorescence are nicotinamide adenine 
dinucleotide (NADH), riboflavin (Vitamin B2), and the flavin coenzymes flavin mononucleotide (FMN) and flavin 
adenine dinucleotide (FAD)1.  The graph below shows that their emission is mostly between 450nm to 600nm, 
which are the emission areas of Pacific Blue, FITC, PE and PE-Texas Red. If the autofluorescence is not 
removed, it can produce false positives in those fluorochromes. 

 
Besides removing possible false positive populations, the unstained or negative control spectral can be used 
for morphology and drug loading information 

                                                           
1J E Aubin, J Histochem Cytochem January 1979 vol. 27 no. 1 36-43  



   

P a g e  | 7      1730 North 1st St, San Jose, CA 95112 | www.sonybiotechnology.com | 800.275.5963 | 408.352.4130 fax 

Miscellaneous considerations 
Things you must consider after you have chosen your fluorochrome – antibody combos 

1. You should titer your reagents to find the optimal cell concentration to reagent volume. 
2. You should wash after your staining to remove any free antibodies that did not bind. 
3. Lastly if you use fluorochromes that are very close to one another, such as Alexa Flour 488 and GFP, 

they should be similar in brightness or dimness.  If they aren’t they will not unmix well due to one 
emission fluorescence over shadowing the other. 

 


