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Abstract:

High complexity flow cytometry is becoming increasingly adopted as spectral analyzers and sorters can support detection of greater than 30-40 parameters. While experimental design and panel building can be straightforward for small and even mid-sized conventional
and spectral panels, high parameter panel building requires special considerations.

Reaching the full capability of any cytometer requires the user to build a complex panel with all the available detectors in use. While smaller panels can rely on techniques such as separation of fluorophores based on laser excitation and emission peaks and selection of
more spectrally clean dyes, increasingly complex higher parameter panels often require the use of problematic fluorophore combinations. Fluorophore combinations can be categorized as problematic for several reasons, including but not limited to; high spectral
similarity, overlapping peak channel detection, high cross-laser excitation, and relative brightness.

We present data intended to help inform the selection of fluorophores when building a complex panel. To address this, we designed mini panels composed of problematic fluorophore combinations to investigate which properties of such combinations contributed most
significantly to overall panel usability, as well as to make recommendations for which fluorophores can be used together successfully. Data collected from both conventional and spectral cytometers showed that some combinations fail to resolve target populations or
cause insurmountable compensation or unmixing errors, while others can be used together effectively. Thus, strategic dye selection can improve panel resolution as well as increase the number of detectable parameters, serving to maximize cytometer potential.
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Fluorophore Options Recommended Combination
Brilliant Violet 421, eFluor 450, Super Bright 436 Brilliant Violet 421/eFluor 450

Super Bright 645, Brilliant Violet 650, Qdot655 Super Bright 645/Brilliant Violet 650
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Figure 1 A) The TFS spectrum viewer was used to visualize a 14-color panel. Human PBMCs were stained |
and panel was then acquired on the Invitrogen Attune NXT, the compensation matrix and representative flow
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plot are displayed. B) The Cytek spectrum viewer was used to visualize the spectrum of a 35-color panel. The — ; ; — ;
theoretical Similarity and Complexity Indices were also calculated. The Complexity Index is 27.81. Human .__,ﬁg.c(/ Brilliant Violet 780, Super Bright 786, Qdot800 Brilliant Violet 780/Qdot800
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f h hesi hat f f the d includi di d : Figure 3 Human PBMCs were stained with an ideal and problematic fluor combination, respectively. Data was acquired
oarame_ter ow. We ypot_ esize that features of the data '_nC u mg’_ |s.torte negative o he Cytek Aurora and unmixed in Spectroflo. The overlayed histograms and dot plots represent the unmixed single Alexa Fluor 647, NovaFluor Red 660, APC Alexa Fluor 647/NovaFluor Red 660
populations and changes in Sl, can be used to assess which combinations of dyes control (yellow), the unmixed fluorescence minus ones (blue, orange, and green), and the unmixed full stained (purple) in

can be used together successfully in a complex panel. the fluor’s primary channel.
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