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Panels for murine immune cells
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Immune surveillance of different subsets
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Immune surveillance of different tissues
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Murine spectral backbone panel for immune surveillance

Ana Longhini Ines Maestre

Longhini et al (2024) Front Immunol
doi: 10.3389/fimmu.2024.1374943
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Building a backbone panel

Purpose: 
Mouse Immuno-profiling of tumor samples and other disease models

• Characterize the major immune populations

• Expandable and customizable panel – pre-defined drop-in fluorochromes

• Work for a variety of tissues

• Work on any spectral cytometer

Populations Markers
Drop-in 
fluors

Backbone 
fluors

Panel 
evaluation
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NOT DCs

Backbone Markers and gating strategy
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Drop-ins – the logic behind
• Fluors: Bright and common

• Minimal impact on the Backbone resolution and vice-versa

• Minimal impact between each other

➢First-choice drop-ins : BV421, FITC (or BB515), PE, APC

Another valuable point: First-choice Drop-ins are not tandem dyes - less problems 
when unmixing – fluor library

➢Suggestions for additional drop-ins : BV605, BV786, PE-Cy7

Drop-in 
fluors
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The backbone fluor assignment

Respect the rules for panel design

1. Bright fluors – low expression and dim fluors – high expression

2. Spread: impact on co-expressed markers

Intercalate myeloid markers with 
lymphoid markers on the same laser line 
and avoid co-expression across lasers

BackBone 
fluors
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Fluorochrome 
assignment

❖ Myeloid markers

❖ Lymphoid markers

❖ Common marker

❖ Drop-in fluorochromes

15 parameters (14 surface markers + L/D)

+ 

7 custom markers

22 parameter panel

Backbone

Drop-ins
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Steps for panel evaluation

➢The backbone panel clearly resolves major immune cells subsets

➢The backbone panel must have minimal impact on the resolution 
of the drop-in fluorochromes 

➢The drop-in fluors must have minimal impact on the backbone 
resolution

Panel 
evaluation
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CD45 APC-Fire 810Live Dead NIRCD4 R718Ly6C RB780Nk1.1 BB700

CD3 BUV805 CD11b BV570 B220 BV650 Ly6G BV711 CD25 PE-Cy5

MHC II BUV395 CD8 BUV496 CD11c BUV563 CD127 BUV661 F4/80 BUV737

Single Stained Controls

Full stained Backbone

Comparison of single stained controls with 
fully stained backbone sample
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Backbone panel: manual and unsupervised analysis

Panel 
evaluation

Sample: spleen cells  from  C57B6/N mice
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30 min incubation all the Abs 30 min incubation +
30 min with the other Abs
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Impact of the backbone panel on the drop-in 
fluorochromes

Unstained and fully stained sample: C57B6/N mice splenocytes
Single stained controls for the drop-in fluorochromes: splenocytes 
were stained with CD4 for each individual fluorochrome
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The addition of drop-ins does not impact the backbone 
resolution on spleen samples
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The addition of drop-ins does not impact the backbone 
resolution on KRAS-driven lung adenocarcinoma
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Samples: dissociated lungs from 
C57Bl6/N mice injected with 
KrasG12C/+; Trp53fl/fl lung cells.
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The backbone is organ agnostic
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The backbone performs with highly expressed TdTomato cells

Sample: splenocytes from  
tdT+ HSC-Scl-Cre-ERT 
C57Bl6/N mouse
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• Improve CD3 resolution
Swap fluor (BUV805)

Alternatively use TCR

• Develop backbone panel for intracellular staining

• Develop human backbone panel

• Explore autofluorescence extraction to improve resolution

Future improvements
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• The backbone panel is reliable for profiling immune cells from hematopoietic and 
non-hematopoietic organs, as well as tumors with complex immune microenvironments.

• The backbone panel maintains its resolution across different spectral flow cytometers.

• The panel is validated to incorporate up to seven other fluorochromes and can be 
associated with bright fluorescent proteins, such as tdTomato.

• A robust backbone that can be customized with pre-tested drop-in fluorochromes not only 
saves time and resources, but also brings consistency and standardization, making it a 
valuable solution for immuno-oncology researchers.

Summary
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