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Abstract

BD Biosciences

Conclusions

Adapting a broad 30-color spectral flow cytometry panel into a targeted 12-color
panel for routine assessment of T-cell biology using conventional flow cytometry

Methods

Results:

• The consistency in the frequencies of different cell subsets across both platforms shows the reliability of the adapted panel from BD FACSymphony™ A5 SE to BD FACSLyric™.
• Our study exemplifies the successful transformation of a large, complex discovery panel into a smaller, targeted panel suitable for routine assessments, simplifying complexity,

accelerating sample processing time, improving or preserving the high resolution essential for effective cell characterization.

Large flow cytometry panels comprising numerous markers and
fluorochromes are applied for investigation and discovery. These
panels require expertise on panel design (more fluorochromes),
sample preparation (more pipetting), instrument setup (more
parameters) and data analysis (more dimensions). Adapting large
panels suitable for discovery, into smaller panels suitable for routine
assessments might be beneficial when data collection needs scaling
and reproduction. In this study, we illustrate the transformation of a
comprehensive 30-color immunophenotyping panel originally
designed for profiling T cells, B cells, dendritic cells (DCs), and natural
killer (NK) cells using spectral flow cytometry (BD FACSymphony™ A5
SE Cell Analyzer) into a targeted panel suitable for routine use on a
conventional flow cytometer (BD FACSLyric™ Clinical Cell Analyzer).
The goal was to streamline the panel selecting 12 relevant markers
for T cell characterization. Following the selection of markers based
on their biological relevance, antibodies were reassigned to
fluorochromes compatible with the BD FACSLyric™ System instrument
configuration. Fluorochrome assignment was optimized to ensure
clear resolution of target cell populations while minimizing spillover.
The consistency in the frequencies of different cell subsets across
both platforms confirmed the reliability of the adapted panel. Our
study exemplifies the successful transformation of a large, complex,
discovery panel into a smaller, targeted panel suitable for routine
assessments. This adjusted approach not only simplifies complexity
and accelerates sample processing time but also preserves the high
resolution essential for effective cell characterization.
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Fresh human peripheral blood mononuclear cells (PBMCs) were
derived from whole blood obtained from healthy donors. PBMCs
were isolated by Ficoll™ gradient centrifugation and resuspended in
BSA wash buffer (1XPBS+0.5%BSA+0.09%NaN3). The staining solution
comprised a cocktail of antibodies as per the specified test volumes
(Table 1) suspended in BD Horizon™ Brilliant Stain Buffer Plus. Cells
were stained by first prestaining the freshly isolated PBMCs with
antibodies against TCRγδ, CD185 and CD197 for 10 min at 37 ºC. The
antibody cocktail was then added to the pre-stained PBMCs, and the
mixture was incubated for 30 min at room temperature in the dark.
Single-stained controls were processed in parallel with the full panel.
Cells were washed twice using cold BSA wash buffer. Cells were
resuspended in wash buffer and stored on ice, protected from light,
until acquisition. Optimized gain settings were derived for the BD
FACSymphony™ A5 SE Cell Analyzer to generate Application Settings.
Application Settings were then applied to maintain consistent
fluorescence intensity values across experiments. For BD FACSLyric™
Cell Analyzer, a customized reference setting with optimized voltages
was applied.
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Figure 1: Adapting a broad 30C spectral panel from BD FACSymphony™ A5 SE Cell Analyzer into a T-cell targeted 12C panel for a BD FACSLyric™ Clinical Cell Analyzer
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12-color panel on BD FACSLyric™ Cell Analyzer

Transformation of a 30-color 
panel on spectral flow 

cytometer into a 12-color panel 
suitable for routine use on a 
conventional flow cytometer

30-color panel on BD FACSymphony™ A5 SE Cell Analyzer Leukocytes (CD45+)
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Fluor Similarity Index in 30C panel
*Complexity score = 23.4

Laser Marker Fluorochrome Catalog # Clone Compensation controls Test size 

CD45RA ​ BUV395​ 740315 5H9 PBMCs 5 µl

Auto F Cells  -   -  PBMCs  - 

CD4 BUV496 612936 SK3 PBMCs 5 µl

CD16 BUV563 748851 3G8 PBMCs 2.5 µl

CD27 BUV615 751135 M-T271 PBMCs 2.5 µl

CD185/CXCR5  BUV661 741559 RF8B2 PBMCs 0.06 µg

CD28 BUV737​ 612815 CD28.2 PBMCs 1.25 µl

CD127 BUV805​ 748486 HIL-7R-M21 PBMCs 2.5 µl

CD25 BV421​ 564033 2A3 PBMCs 1.25 µl

CD20 V450 561164 L27 PBMCs 2.5 µl

CD3 V500 561416 UCHT1 PBMCs 5 µl

CD14 BV510 563079 MφP9 PBMCs 2.5 µl

IgG BV605​ 563246 G18-145 Beads 2.5 µl

CD56 BV650 564057 NCAM16.2 PBMCs 5 µl

CD303 BV711​ 748002 V24-785 Beads 1.25 µl

KLRG1 BV750​ 753692 Z7-205.rMAb PBMCs 2.5 µl

IgD BV786 740997 IA6-2 PBMCs 1.25 µl

CD57 FITC​ 555619 NK-1 PBMCs 1.25 µl

CD45RO RB545 569750 UCHL1 PBMCs 2.5 µl

CD123 RB613 571195 7G3 Beads 1.25 µl

CD45​ PerCP​ 340665 2D1 PBMCs 10 µl

CD279/PD-1 RB705 570246 EH12.1 PBMCs 1.25 µl

CD11c RB744 570514 B-ly6 PBMCs 2.5 µl

CCR7/CD197 RB780 568748 2-L1-A PBMCs 1 µg

CD39 PE 567156 A1 PBMCs 1.25 µl

CD158 RY586 753232 HP-MA4 Beads 5 µl

CD19 RY610 571132 SJ25C1 PBMCs 1.25 µl

TCRγδ PE-Cy7 655434 11F2 PBMCs 1.25 µl

HLA-DR​ APC 559868 TU36 PBMCs 20 µl

CD95 R718 569572 DX2 PBMCs 1.25 µl

CD8 APC-H7 641409 SK1 PBMCs 5 µl
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Laser Marker Fluorochrome Catalog # Clone Compensation controls Test size 

CD39 BV421 567524 A1 PBMCs 5 µl

CD3 V500 561416 UCHT1 PBMCs 5 µl

CD28 BV605​ 562976 CD28.2 PBMCs 5 µl

CCR7/CD197 BV711 566752 2-L1-A PBMCs 5 µl

CD4 BV786 563877 Sk3 PBMCs 5 µl

HLA-DR FITC 555560 TU36 PBMCs 20 µl

CD127 PE 557938 HIL-7R-M21 PBMCs 2.5 µl

CD25 RB705 570249 2A3 PBMCs 5 µl

CD45RA RB780 569081 HI100 PBMCs 5 µl

CD27 APC 558664 M-T271 PBMCs 20 µl

CD95 R718 569572 DX2 PBMCs 5 µl

CD8 APC-H7 641409 SK1 PBMCs 5 µl
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Fluor Similarity Index in 12C panel
*Complexity score = 3.5

Figure 2: Challenges in adapting a 30C panel into a 12C approach

Fluorochrome assignment and resolving the cell populations of interests
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We evaluated two different combinations of fluorochromes for resolving T-reg and naïve/scm T cells using CD25,
CD127 and CD95 markers on BD FACSLyric™ Cell Analyzer. R718 consistently showed lower performance. We
selected CD127 PE and CD25 RB705 because it clearly resolved the T-reg population, we then used R718 for CD95
with increased R718 voltage to improve resolving the naïve/scm T cells populations.

Reagent selection

CD45RA RB780 staining showed very high signal on BD FACSLyric™ Cell Analyzer (off scale) at the suggested test size.
Conversely, CD95 R718 antibody showed lower than expected MFI/resolution at the suggested test size. We had two options
for CD45RA; either lower the voltage or adjust the test size of the reagent. We choose to decrease the RB780 detector keeping
the antibody at suggested staining concentration. For R718, we performed a small voltration with CD4 R718 to confirm optimal
voltage for maximum resolution. We identified a slightly higher voltage that increased the resolution of CD95. After adjusting
the default lyse/wash setting on BD FACSLyric™ Cell Analyzer, a new assay setting was established to allow for Assay Transfer if
panel portability and assay replication in other BD FACSLyric™ was needed.

The 30c discovery panel used 9 semi-custom BD OptiBuild™
Reagents. When transferring to a standardized panel we
choose to use pre-optimized, test size, BD Horizon™
Reagents when available. CD45RA, clone 5H9, was therefore
changed to HI100 due to catalog availability.

BD FACSLyric™, 12C Panel

BD FACSymphony™ A5 SE, 30C Panel (gating with the shared 12 markers for consistency)
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Figure 3: Evaluation of cell populations across panels
and instruments
Contour plots show the capability of both panels for
resolving the populations of interest. The same gating
strategy was used for consistency.
Histograms (gated on lymphocytes) show the positive
population frequency across different markers for both
instruments despite higher unmixing-dependent spread of
negative populations on 30c panel (complexity score).
The bar plot illustrates the frequency of different cell
populations across both instruments using the 12 markers
that are shared between the two panels.
The consistency in the frequencies of different cell subsets
across both platforms confirms the reliability of the
adapted panel from the BD FACSymphony™ A5 SE to the
BD FACSLyric™.
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*Condition Number calculated from the Fluor Similarity Matrix of each panel. Correlates with the spectral unmixing-dependent spread. 




