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Spectral Flow Cytometry

















Even when following best practices,
we still sometimes end up here



Unsupervised analysis

Example from Oliver Burton’s Colibri Cytometry: 

https://www.colibri-cytometry.com/post/doing-more-with-

less-reducing-batch-effects



“We discovered this novel cluster”
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But what about our unmixing controls?





Traditional Workflow



Luciernaga Workflow



Luciernaga Workflow



Luciernaga Workflow



What I normally see



What I normally see



What I normally see



What I normally see



Cells with lower 

MFI have more 

variant signatures



Cells with lower 

MFI have more 

variant signatures



Split positive cells in 10 percentile increments









What do they have in common?



Autofluorescence!
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If the appropriate amount of 
autofluorescence is subtracted
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If too much autofluorescence is 
subtracted
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If too little autofluorescence is 
subtracted
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The effect of residual autofluorescence on 
the signature decreases as the fluorophore 

brightness increases
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Residual autofluorescence after 
background subtraction



Increased Collinearity



Increased Collinearity

PE

Unstained



PE + residual AF PE – residual AF



Some fluorophore-antigen combinations 

may just be too dim for cell controls



Additionally



Fluorophore stability over time



Detection of tandem degradation



APC-Fire 810 -> APC

APC
APC-

Fire 

810



Autofluorescence Issues



Isolating autofluorescence



Isolating autofluorescence
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Replicability & Reproducibility

My R packages are now on GitHub:

https://github.com/DavidRach/Luciernaga

Finishing documentation and catching 

occasional bug, will be submitting all to 

Bioconductor in the Fall

My code to reproduce the analysis and 

figures for my CYTO posters can be 

found at https://github.com/DavidRach/

Our large dataset of single color and 

unstained raw .fcs files will be available 

on ImmPort soon (SDY3080)

https://github.com/DavidRach/Luciernaga
https://github.com/DavidRach/


Questions?
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