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Compensation

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

 Compensation starts with good controls
* Bright or brighter controls

* Record plenty of events when acquiring
* ~30,000 events are best
e Or at least 100 events in the positive gate



640nm 710/50 AF700

What is Compensation

Uncompensated Compensated

* A correction of spillover of a fluorochrome into a secondary detector.
tnglelgEolor Compensation controls are acquired and a positive and

:Eda?gatlggtg@a;smn is defined

Comp—640nm 710/50 AF700

FITC “spills” into the PE detector

FITC is “trespassing” in the PE detector
Compensation corrects this “error” by
subtracting out this signal

640nm 780/60 APC-Cy7 Comp-640nm 780/60 APC-Cy7

Figure 1. Accurate compensation aligns the MFI of the positive
population to the MFI of the negative population.
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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

e 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,
tukasz 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
SSM (Spillover Spread Matrix)
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Conventional Compensation workflow
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Autospill Compensation Workflow
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Spectral Compensation Workflow
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Spectral Autospill Compensation Workflow

|E| Apply To Group = Matriz Mame: AS Spectral Autospill I:' View Matrix. ..

I Spectral All Detectors Weights Optimize Weights Remove Univ Neg Spillover Algorithm O Traditicnal @ AutoSpilllAutoSpread I

Read

e J)

Spectral

Confirm gates and contrel assignments ook comect. Double click a graph to edit it.

All Detectors Weights

Remove Univ Neg

!Dn Parameter Sample Comp Mame Confirm gates and control assignments look comect. Deubld Qptimize weights for the all the detectors. This process may take seme time to run.
e . Choose Selected Detectors -
5 APC-A cD4 Controls APC Comp-APC-A T
Select muttiple parameters by pressing and B -
holding the shift key or toggle items by holding o Alexa700-A4 CD36 APC R700 Cuﬂtfﬂh—'jdm 100 CDI‘I‘lD-NE'.!(E?DD-ﬁ. = °
cmdictrl keys 9 BB515-4 CD3IFITC Centrols EE313 Comp-BB515-A 5 Weights Preview
— S# Detectors Weights
BER30.A ~ W5 BETO0-A CD45 PerCP Cy3 5 Controls EET00 Comp-BE700-A 5 1 APC-A 1.36881
BBE60-A 5 BUV496-A CD16 Controls BUV426 | Comp-BUV496-A 5 e S
- @ BV480-A CD8FPB Controls EV450 | Comp-BV480-A s | [ e
@ BVSTO-A  CD14BV510 Controls BV370 | Comp-BV570-A Sl | T faveron decer
5 PE-A CcD19 Controls PE Comp-PE-A sid | F— e
A 10 BUVSO5-A 1.48993
o (11 PE Cy5-A 1.49993
| [z BVTE0-A 0618508
= et 13 BBEE20-A 2 14286
APC-A | [14 |aPccyra 253504
- - sty -
—Compensation Controls APC Stamed Control fos = e A 5 eassar
= 17 BUVETE-A 026871
] = I BETE0-A 104285
4 | e BVES0-A 0.6687
. — [ BBTS0-A 0.6687
J 21 PECFS84-A 1.49993
Remave Width and Height Parameters, E | I'| o 2 PeoTA o raose
| choose Selected Detectors | | Close E _: | | R B
juy] i I BE DAPI-A 1.48993
o 1 II 27 PE CyE5-A 0.924713
. I | 28 BBEE0-A 253504
1 | D) BVE05-A 1.32098
1 | I \ i e BUVEET-A 048871
] I
i | |mport Weights Export Weights
||'|||||||||||||||||||||||| _|1'I11TI14"I'|'I'|'I11TI_I_I_IT|'I1TI_I_I\'IP'|TFI"_I_
a 10k Tk o ot o
FEC-A

Spillover Algerithm (®) T




Fluorochrome Markers
m e Stained on lyophilized cells

BUV486 CD16
APC R700 CD56
APC CD4
PacBlue CD8
PE CD19
PerCP-Cy5.5  CD45
FITC CD3

BV510 CD14
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BD FACSymphony A5 Population Percentages

Parent A5- A5- A5-Autospill | A5-Spectral | A5- Spectral Range
Population Acquisition Traditional autospill

CD19+ B cells 11.5% 11.5% 11.5% 11.2% 11.2% 11.2-11.5%
CD45+ 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%
Neutrophils 7.94% 7.94% 7.89% 7.89% 7.80% 7.89-7.94%
CD16+ CD56-CD16+ NK 89.7% 89.7% 89.7% 89.7% 89.8% 89.7-89.8%
Cells
T Cells 93.6% 93.7% 93.6% 93.5% 93.8% 93.5-93.8%
Neg NKT cells 3.24% 3.22% 3.25% 3.13% 3.21% 3.13-3.25%
CD56+CD16- NK 0.75% 0.76% 0.75% 0.77% 0.77% 0.75-0.77%
cells
CD8 T cells 26.6% 26.6% 25.3% 25.3% 25.5% 25.3-26.6%
T cells

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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