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Compensation

• 4 different methods of compensation on FlowJo
• Conventional
• Autospill
• “Spectral”
• “Spectral” Autospill

• Compensation starts with good controls
• Bright or brighter controls 
• Record plenty of events when acquiring

• ~30,000 events are best
• Or at least 100 events in the positive gate



What is Compensation

• A correction of spillover of a fluorochrome into a secondary detector. 
• Single Color Compensation controls are acquired and a positive and 

negative emission is defined



What is Autospill?

• A Flow Jo compensation algorithm that uses gate-less compensation 
• Do not need to define a positive and negative population and do not need an unstained control
• Algorithm will define positive and negative populations
• Can use an unstained control to remove autofluorescence

• Utilizing an empty detector that has the highest Autofluorescence
• Simple, and more efficient 
• Helps remove biased positive and negative gating and human error

• AutoSpill: a method for calculating spillover coefficients in high-parameter flow cytometry.
Authors: Carlos P. Roca, Oliver T. Burton, Teresa Prezzemolo, Carly E. Whyte, Richard Halpert, 
Łukasz Kreft, James Collier, Alexander Botzki, Josef Spidlen, Stéphanie Humblet-Baron, Adrian 
Liston.

https://www.nature.com/articles/s41467-021-23126-8


What is Spectral Compensation?

• Need more detectors than fluorescent probes 
• Utilizing spectral compensation, signal from non-primary detectors 

are still used to help unmix the true signal of the primary markers
• Same “process” as traditional compensation 

• i.e. define negative and positive population

• FlowJo spectral algorithm has an optimize weights function to utilize 
selected comp controls to compare the hypothetical spillover spread 
matrix (SSM) for different weights



Spillover Spread Matrix (SSM)
• A matrix that reveals how much fluorescence can spillover into each 

detector 



Conventional Compensation workflow



Autospill Compensation Workflow



Spectral Compensation Workflow



Spectral Autospill Compensation Workflow



Fluorochrome Markers
• Stained on lyophilized cells



• Scatter, Doublet and 
CD45+ gate



A5 Instrument defined



A5- instrument defined

A5 Data

A5-Autospill

A5-Spectral

A5- Conventional

A5- Spectral Autospill

• Identical data set 
• Different methods of 

compensation matrices applied



BD FACSymphony A5 Population Percentages
Parent 

Population
A5-

Acquisition
A5-

Traditional
A5-Autospill A5-Spectral A5- Spectral 

autospill
Range 

CD45+

CD19+ B cells 11.5% 11.5% 11.5% 11.2% 11.2% 11.2-11.5%

CD16+ 7.54% 7.55% 7.45% 7.53% 7.54% 7.45-7.55%

Neg 75.4% 75.5% 77.9% 78.3% 77.5% 75.4-78.3%

CD16+
Neutrophils 7.94% 7.94% 7.89% 7.89% 7.80% 7.89-7.94%

CD56-CD16+ NK 
Cells

89.7% 89.7% 89.7% 89.7% 89.8% 89.7-89.8%

Neg

T Cells 93.6% 93.7% 93.6% 93.5% 93.8% 93.5-93.8%

NKT cells 3.24% 3.22% 3.25% 3.13% 3.21% 3.13-3.25%

CD56+CD16- NK 
cells

0.75% 0.76% 0.75% 0.77% 0.77% 0.75-0.77%

T cells
CD8 T cells 26.6% 26.6% 25.3% 25.3% 25.5% 25.3-26.6%

CD4 T cells 69.0% 69.0% 69.2% 69.0% 69.0% 69.0-69.2%



Final thoughts

• All methods of compensation are acceptable
• Conventional and Spectral have a higher chance of bias and human 

error
• Conventional and Spectral need positive and negative gates defined 

which could be time consuming
• Autospill could be faster and more efficient for larger panels
• Autospill could take out the bias that conventional has.
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