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ProC musime kompenzovat?

Fluorescence znaku A

Exprese znaku A

““‘
+exprese znaku B

| yoverspill
Sy »presvit”

“"tvsp 0 Exprese znaku B

+exprese znaku A
Fluorescence znaku B

* (bohuzel) neplati, ze signal jediného fluorochromu
detekujeme na jediném detektoru
* abychom se s timto problémem vyrovnali (a védéli, odkud
pochazi signal), musime tomu:
* rozumet
* umet predchazet
* umét data matematicky upravit (kompenzovat)
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Jak vznika ,nechteny” signa

?

e emise fluorochromu detekovana sousednimi
detektory

e ,zbytkova® fluorescence tandemu

* stejné emisni spektrum pri cross laserové excitaci
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Co detekujeme v PE?
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Cast signalu je zachycena sousednim detektorem




Jak vypadaji neupravena (nekompenzovana) data?

* Co se stane kdyz zmérim FITC?

Detektor pro FITC Detektor pro PE FITC vs PE
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A obracene?
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A kdyz zmeérime PE?

* Co se stane kdyz zm
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Realita mnohobarevnéeho panelu
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Jak vznika ,nechteny” signa

?

e emise fluorochromu detekovana sousednimi
detektory

e ,zbytkova® fluorescence tandemu

* stejné emisni spektrum pri cross laserové excitaci
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Neni tandem jako tandem!

akceptor

donor akceptor

donor

m} 633nm
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Kompenzace
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Rozdily mezi tandemy

Variabilita mezi
* jednotlivymi konjugaty (napr. APC-H7 vs APC-Ax750)

* jednotlivymi protilatkami (napf. CD8 APC-H7 vs CD45 APC-
H7)

e jednotlivymi Sarzemi
* stejnou protilatkou po urcité dobé pouzivani (expozice
svétlu)
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Jak vznika ,nechteny” signa

?

e emise fluorochromu detekovana sousednimi
detektory

e ,zbytkova® fluorescence tandemu

* stejné emisni spektrum pri cross laserové excitaci



Cross laser excitace

PE-Cy5: excitace 488nm laser
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Cross laser excitace

Tyka se:
* Tandemu (excitace akceptoru)
* Napr. PE-Cy7: akceptor Cy7 excitace 633nm laserem

I |
100+

y/30/60;

(nm)

* Netandemu excitovatelnych vice lasery

* Napt. FITC: mala excitace i 405nm laserem




Souhrn |

* Signal na detektoru vznika jako souhrn signalu
pochazejiciho z fluorochromu, ktery na daném
detektoru detekovat chceme, a presvitu z ostatnich
fluorochromu

* Pro presnou analyzu skutecné exprese daného
znaku proto musime tyto presvity kompenzovat



SSM matrix

|@ Edit Save Matrix |SSM

Show All Display SSM  PAZCD__APCHT-AZC__APC-A=CDA__BVEGS-A-CO__BVFI1-AZCD__BVTS-ATCO__FITC-AZCD4_ PBATCD4_ PECITATC. PEATCDL_ _PO-ATCDMS__PerCe Cjss-
_AFTEID—A:: GD4 _A ExportSSM 100 31,4233 0,3833 0.1193 8.9575 4,686818 0.0435 0.0245 06664 00118 o
_APCHT—A::CD‘#_nr._.nr-n 2, 2064 100 3.9639 0.1734 0.0399 2,0247 1589

_APC-A  CD4 _APC-A, _APC-A 28,1756 8,4537 & 817

_Bvad :: CD45 _BVED5-A, CD4 ... 0.0521 0.0175 538 258 8
_HW11-A:: CD45 _BV711-A, CD4 ... 35,2098 13,8561 0.4293 0.10138 &8 i} 114 818
_BVTEE-A :: CD4E _BVWTEE-A, CD4 .. 0.3573 28.055 0.0802 BE4
_FITDA:: CD4 _FITC-A, _FITC-A ] ] 0.0182 0.5482 a ] 100 0.055 0.2258 13,9147 40882
_FB-A::CD4 _FB-A, _FB-A 0 0 0,0089

_PEC}'T—A:: CD4 _PE CyT-A 0,179 6,0103 0,1238 1,1041 0,5183 15,9191 0,1318 0,0133 100 6,0056 ] 65,8636
_PE-A :: CD4 _PE-A, _PE-A 0,077 o 00244 18,9292 1,7845 0,2842 0,285 0,0221 2,373 100 0,214 61,668
_F'D—A::CD4E—_F'D—A. _PO-A 0 0 0.0184 1104148 21,2854 8,8462

_F'EI‘CF' Cy5-5-A :: CD4 _PerCP Cy... 8,22086 32,1602 0.68324 -0, 3295 17,676 6,26 0,0548 0.,0258

Nguyen, Perfetto et al. Quantifying Spillover Spreading for Comparing Instrument Performance and Aiding in Multicolor

Panel Design”. Cytometry A. 2013. ........ This metric is intrinsic, as it is independent of fluorescence intensity. The
combination of all such values for one instrument can be represented as a spillover spreading matrix (SSM).....
SSM matrix FITC PE  PerCP Cy5-5 PE Cy7 APC APCR700 APCH7 PacBlue PacOrange BV605 BV711 BV786

FITC 0.00 0.43 094 021 0.00 0.00 0.00 0.00 0.00  0.25 0.12 0.27
PE 011  0.00 336 053 0.00 0.09 0.00 0.00 0.00  1.20 0.76 0.27
PerCP Cy5-5 0.07  0.07 0.00  1.00 0.28 1.06 0.49 0.00 0.00  0.00 1.20 0.95
PE Cy7 0.00 0.75 090  0.00 0.10 0.16 0.66 0.00 0.00  0.09 0.22 1.53
APC 0.00  0.00 043 012 0.00 1.95 0.88 0.00 0.00  0.00 0.35 0.34
APC R700 0.00  0.00 060  0.23 0.70 0.00 2.03 0.00 0.00  0.00 0.67 0.60
APC H7 0.00  0.00 0.00 039 0.72 0.55 0.00 0.00 0.00  0.00 0.00 1.04
PacBlue 034 020 071 0.4 0.00 0.00 0.00 0.00 069 0.58 0.35 0.29
PacOrange 028  0.00 0.00  0.00 0.00 0.30 0.00 0.34 0.00.  3.46 1.07 0.89
BV605 0.10  0.17 1.25  0.22 0.13 0.43 0.08 0.51 0.23  0.00 1.29 1.08

BV786 0.00 0.00 0.00 0.40 0.10 0.22 0.75 0.26 0.00 0.13 0.39 0.00



Jak data upravit?

* emise fluorochromu detekovana sousednimi detektory
e ,zbytkova“ fluorescence tandemu
* stejné emisni spektrum pri cross laserové excitaci

Neni (az tak moc) dulezité jak, ale co s tim!

Matematicka korekce:
Na detektoru, do kterého fluorochrom presvécuje (PE), odecteme %
signalu detekovaném na primarnim detektoru (FITC)

10-15%




Jak kompenzovat?

* Jednobarevné zkumavky:

e Zmérime presvit fluorochromu na ostatni (nezadouci)
detektory (nehledé na to, jak vznika)

 Kompenzace se spocita tak, aby mél po kompenzaci
(=procentualniho zmenseni signalu) median
pozitivni populace a negativni populace stejnou
hodnotu MFI
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Do ¢eho sviti

Co sviti
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Na co nezapomenout

* Pro kompenzaci vybrat takové znaky, které jsou
exprimovany alespon tak silne, jako v experimentu

e Spravna negativni kontrola — musi mit stejnou
autofluorescenci

Correct Too Much Too Little
Compensation Compensation Compensation

A B C A B C A B C
A S B




Souhrn |l

* % kompenzace mlzeme zmérit pomoci jednobarevnych
zkumavek

* Hodnoty jsou spocitany tak, aby median pozitivni a negativni
populace byl stejny

e Spocitat kompenzaci umi BD Diva software, ale lze i
dodate¢né — FlowJo, Summit...
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A jsme zpatky u tandemu

CD4 PE-Cy7 vs CD19 PE-Cy7

CD4 PCY B-TE0/B0-4

CD4 PCY B-7804E0 Stained Control

633nm
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donor P

Kompenzace

1|5

CD13 PE Cy7 B-780/60-4

CD14 PE Cvw¥ B-780/80 Stained Contre
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APCLm=—=>
Kompenzace

Kazdy tandem je
trochu jiny

Specificka
kompenzace pro
kazdou protilatku
konjugovanou s

tandemem!



Generic

FITC

(Alexa Fluor 488)
PE

PerCP

APC

Alexa Fluor 700
Pacific Blue

Tandem
dyes
PerCP-Cy5.5
PE-Cy5
PE-Dy647
PE-Cy7
PE-Dy747
APC-Cy7
APC-Dy747

Nazev zadany v matici je rozpoznan v experimentu (pozor na
preklepy!)
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Kulicky nebo bunky?

I ETICE Oboji je spravné! A dokonce
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Souhrn Il

* Tandemy potrebuji reagent specific kompenzaci:
e Bud pro kazdy experiment (zkumavku) priprava matice
zvlast
* Nebo velka matice s generic a specific kompenzacemi

 Kompenzace muzeme meérit na bunkach —a to
ruznych typech, nebo na kulickach — jen musi vzdy
odpovidat negativni populaci! (autofluorescence!)



Jakou roli hraje PMT?

Drive se rikalo: nastav PMT, pak zmér kompenzaci, ta plati pro experimenty s danym PMT

I & PMT FITC PMT PE %
o kompenzace

Zména PMT=>zména MFI (poméru MFI mezi
obéma detektory) =>zména kompenzace!

B-530/30-A LOGICAL
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Application settings

* Neni dllezité PMT, ale MFI populace v jednotlivych kanalech (resp.pomér)

* Pokud dosahuji stale stejného MFI, kompenzace je stejna

* Princip Application settings na BD pristrojich:

e pomoci CST Zmeéna PMT tak, aby MFI byla stale stejna=> kompenzace
stejna!

Detector Settings (Continued)

Dim Bead

Laser Detector | Parameter | Median | DimBead % PMTV Qr Br P/F
Channel Robust CV
Blue FSC FSC 18899 2.21 591 4 N/A N/A Pass
Blue F ssC 57006 1.94 403 3 N/A N/A Pass
Blue E B-530/30 74 52.17 502 2 0.0367 100 Pass
Blue D B-585/42 153 48.08 555 1 0.1914 244 Pass
Blue B B-670LP 256 43.28 518 1 0.0112 39 Pass
Blue A B-780/60 165 80.98 679 8 0.0119 2 Pass
Red c R-660/20 476 20.8 514 2 0.0360 142 Pass
Red A R-780/60 268 23.48 517 3 0.0070 834 Pass
Violet B V-450/50 87 88.48 487 9 0.0454 2954 Pass
Violet A V-510/50 155 49.87 557 8 0.0112 917 Pass




BD FACS Lyric

* Nastaveni , Lyse Wash settings” — kompenzace se
ZMmeri v nem

* Pfi méreni s pouzitim jakychkoli PMTV se
kompenzace prepocita z nastaveni Lyse Wash bez
nutnosti meéreni



Souhrn IV

 Kompenzace je jen Cislo

* Emisni spektrum se zménou PMTv neméni, meéni se
jen pomeér mezi detekovanym signalem v
primarnim kanalu a sekundarnim

* Pokud je pomeér signalu stejny, kompenzace je
stejna

* Primarné jde o intenzitu fluorescence, ne o PMTv!

* SSM matrix — vystihuje skutecny presvit nezavisle
na voltazich (charakteristika pristroje)



Jak a kdy merit kompenzaci?

* U application settings/standardizovaného nastaveni
(kazdodenni Uprava PMT k dosazeni cilovych hodnot)
teoreticky jen pokud se:

* Méni spektrum fluorochromu:
 Tandemy — nova Sarze, degradace

* Méni optika cytometru

e (doporuceni vyrobce)

* U cytometer settings (stejné PMT)
* Méni MFI fluorochromu na jednotlivych detektorech
(jejich pomér)
* Méni spektrum fluorochromu:
 Tandemy — nova Sarze, degradace
* Méni optika cytometru




Importance of ACCURATE
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Compensation
(An informal perspective)

FPrelude: You are free to copy and distribute this document at will-but please do so in its entivety, complete with figures. For information on obtaixing a hardcapy
Jor this purpase, click here. To reference this material, please include the WWW address as well as the latest modification date: May 24, 2000,

Address any questions, comments, or suggestions to Mario Roederer.

Introduction. Compensation is probably the least understood process accompanying flow cytometric analyses. Perhaps this is because itis often described with the linear
algebra elements needed for its computation, and many of us have forgotten what linear algebra is, much less how to do it. However, proper compensation is absolutely crucial
for some aspects of flow cytometry, one of which 15 antigen density measurements. Unfortunately, because compensation 15 often misunderstood, and becauss there 1s so much

incorrect mythology about it floating around, many laberatories do net set compensation propetly

In this "perspective,” I will try to address the issues surrounding compensation, attempt to dispel many of the myths, and hope that by the end, that I have not confised anyone

but rather have convinced them what proper compensation 1s.
Please start with the quiz, and work through the perspective in order suggested. The table of contents below will allow you to go directly to any page
Start with the Quiz!

If you ars really adventurous, you can navigate through a more detaled {and more rigorous) discussion of compensation, complete with examples of the math, examples of the
pitfalls of poor compensation, ete. I recommend this only after you have finished with the more informal, relazed discussion. . To start the detailed ciscussion, click here.

{Go back to the Introduction).

Drmr.com

Compensation Quiz (part 1)

For a quick test of whether or not you know how to properly compensate a sample, answer three questions based on the Bgures shown.

In this hypothetical experiment, cells were staned with FITC CD3 and with a PE isotype control, and collected at different compensation values to correct for the FITC spillover
into the PE channel {panel 1 15 uncompensated, 2-5 are for increasing compensation values).

Quiz, Question #1: Which panel represents proper compensation?

PE (isotype)

Quiz, Question #2: On what basis did you make this determination?

After you have answered these questions, go to part 2 of the quiz

Figure 1A:
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3 zlata pravidla kompenzace

Jednobarevné kompenzacni zkumavky musi mit alespon
tak vysokou intenzitu jako v experimentu

Vzdy pouzivat stejnou protilatku jako v experimentu (plati
pro tandemy! U netandemu nevadi)

Vzdy shodna pozitivni a negativni populace se stejnou
autofluorescenci (kulicky s kulickami, bunky s bunkami)




Dékuji za pozornost!



