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Experimental design steps

Research question

!

Panel design

Optimize Panel
Reference control evaluation

!

Data clean up

Panel evaluation



Research question

J  Know your biological hypothesis
» Which populations need to be identified in which tissue
d  What are the available instrument configurations/ fluorochromes

BD FACS Canto

Laser | PMT

LP

BP

Fluorchromes

A

735

780/60

PE-Cy7

B

685

710/50

PE-Cy5.5
PerCp

D

556

585/42

PE

E

520

530/30

FITC
A488

A

735

780/60

APC-Cy7
APC-HT

660/20

APC
Aed7

405 (A

750

510/50

V500
BV510

450/40

Pacific blue
Hoechst
Dapi
Bv421

Most standard
applications

Cytek Aurora
UV laser (355): 7 channels

Violet laser (405): 18 channels
Red laser (635): 6 channels
Blue laser (488): 7 channels

https://spectrum.cytekbio.com

High autofluorescence
Big panels (>8 markers)
Highly similar fluorophores

BD Fusion sorter

Laser | PMT |LP BP Fluorchromes
A 655 695/40 | PerCp-Cy5.5
PerCp
B 502 530/30 | FITC
C - 488/10 | S5C
561 A 735 780/60 | PE-Cy7
B 685 710/50 | PE-Cy5.5
C 630 670/14 | PE-Cy5
D 600 610/20 | PE-Cy594
Pl
mCherry
PE-TxRed
E 582/15 | PE
DsRed
A 755 780/60 | APC-Cy7
APC-H7
B - 670/30 | APC
i~ san

nnnnnnnn

To sort out populations for
further analysis:
- RNA/protein extraction

- Cell culture




Research question

Select antigens

Jd Know your biological hypothesis

- Select antigens: identify markers of interest
» Expression level?
» Co-expressed?
» Gating strategy

> Check literature!
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Cell Antigen Maolecules per Call Reference
T cell TCR 100,000 Cho, B. et al. 2000. PNAS. 981723,
cDz2 55,000 Gimaldi, L. et al. 1996 J Clin Pabhod. 49:539.
CD3 124,000 Gimaldi, L. of @il 1996, Br J Hosmalol. 93:921
CD5 90,000 Gimaldi, L. et al. 1996 | Oin Pathol. 49:539.
D7 20,000 Ginaldi, L. ef ai. 1996, Br J Hoemalol, 93:921
CDd45 = 200,000 Glatting, G. ef al. 2006. J Nwal Med. 47:1335.
Chd+ T call CDd 100,000 Dravis, K. &t al. 1998, Cytomelry. 33:157,
CD28 20,000 Bryl, E. ot ol 2005, Arthritis Rhewm. 52:2996.
CCRS 4,000-24,000 Reynes, I et ol 2006, J infect Dis. 151:927.
CDE+ T call CDE 90,000 Takada, 5. et o 1987 1 Immunod. 139:3231.
CDhz2a 15,000 Bryl, E. &t ol 2005. Arthritis Rhewm. 52:2996.
B cell D19 18,000 Ginaldi, L. et al. 1998, Pothobiology. 66:17.
CD20 109,000 Ginaldi, L. ef ai. 1998. Pethobislogy. 66:17.
CDh21 210,000 Ginaldi, L. ef ai. 1998. Pethobislogy. 66:17.
Ch22 14,000 Ginaldi, L. ef ai. 1998. Pethobislogy. 66:17.
HLA-DR 85,000 Ginaldi, L. ef ai. 1998. Pethobislogy. 66:17.
CDi11a 10,000 Unternaehrer, 1. ef al. 2007. PNAS. 104:734.
CDa0 2,000 Unternaehrer, ). of ol 2007, PNAS, 104:734,
CDEG 16,000 Unternaehrer, ). of ol 2007, PNAS, 104:734,
CDED 2,000 Unternaehrer, 1. ef al. 2007. PNAS. 104:734.
Dendritic cell CD11a 27,000 Unternaehrer, ). et al. 2007, PNAS, 104:334.
CDa0 17,000 Unternaehrer, ). of ol 2007, PNAS, 104:734,
CDED 132,000 Unternaehrer, ). of ol 2007, PNAS, 104:734,
CDEG 208,000 Unternaehrer, 1. ef al. 2007. PNAS. 104:734.
Monocyte D14 110,000 Antal-5zalmas, P. ef al. 1997 J. Leukoc. Biad. 61:721.
D32 21,000 Antal-5zalmas, P. ef gl. 1967, J. Leukor. Biol 61:721.
CDe4 13,000 Artal-5zalmas, P. of ol 1997 ). Leukoe. Biod. 61:721.
Meutrophil Ch14 3,500 Antal-5zalmas, P. ef al. 1997 J. Leukoc. Biad. 61:721.
D16 225,000 Antal-5zalmas, P. ef gl. 1967, J. Leukor. Biol 61:721.
MK cell D56 10,000 Ginaldi, L. ef . 1996, J Clin Pathod. 49:539.
Red Blood Cell Ghycophorin A 340,000 Antal-5zalmas, P. ef gl. 1967, J. Leukor. Biol 61:721.
Basophil Ch23 15,000 MacGlashan, D. ef al. 2000 1 Leuk Biol. G8:479.




Marker Co-expression
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Monocytes . Lymphlocytes ,
CD14+
CO16 +/-
CD11b+
HLA DR +/- T Cells Non T Cells
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Cytotoxic T Cells NKT Cells Helper T Cells : ERARL CD16+-
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| CDE +/- | | cos- ‘CD 53
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PD-1 4/
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Gating strategy

Size/shape
FSC vs SSC : :
Peak uniformity
Area vs Height
Dead cell dye
negative
Lymphocytes L Singlets > Viable Cells > CD3+ > CD4+ and CD8+
oK -E.s;_::‘ * 106 ::'\.E‘:::e 1 lql: _;%350 IO’ E;‘l::‘; (;?85- "
L . 8 8 ]
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Think about how you want to “arrive” at your population FlowMetric.com



Panel design
Basic rules

Make sure you know the limitations of your
machine

Start with your “rare” antigens and try to match
them with fluorophore-labeled antibodies
Match low expressed antigens with bright
fluorophores and high expressed antigens with
dimmer fluorophores

Avoid similar fluorophores on co-expressed
markers

Avoid fluorophores with high similarity to
autofluorescence of your cells of interest



Panel design
Fluorochrome types:

» FluoroFinder

5 FluoroFinder

Fluorescent Dye Directory

‘Welcome to FluroFinder’s Fluorescent Dye Directory. Here you can find informational pages on fluorescent dyes in our
system, with information on excitation and emission characteristics, optimal laser and filter sets, common applications

EH and more. We are adding dyes to the directory each day so check back for the latest updates.
Search:
Y
EXCITATION PEAK EMISSION PEAK
DYE (NM) (NM)
Y
10-Acetyl-37-dihydroxyphenoxazin 571 584 Details
@ 2-NBDG 465 535 Details [
4-MUP 359 445 Details [
! — Fluorescent Dye
’ 5-FAM 490 515 Details [ y
5 TAMRA 550 575 Details £ D ata ba 5 e
6-TAMRA 550 575 Details
B 7-AAD 546 647 Details
B 7-Amino-4-methylcoumarin (AMC) 344 440 Details [ b ° h
~ Database with over 1000
7c 423 499 Details [
L]
=z fluorochromes and their
AccuOrange 480 598 Details - -
Acridine Orange 500 522 Details [ c h a ra Cte rl St I cs
alamarBlue 569 582 Details [
Aldefluor 512 Details (£
Alexa Fluor 350 346 442 Detalils [
B Alexa Fluor 405 401 421 Details &£
Alexa Fluor 430 430 545 Details &£

app.fluorofinder.com/dyes



Panel design
Select fluorochromes

» Staining index: measurement of brightness

+ Denotes Cytek cFluor

Stain Index
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Panel design

Select fluorochromes

108 | 10F
10+ _|
(Wl ]
Ao
O
8 105
1']1— a 'r‘
' 1 ! 10° I I I I I
10 10¢ 10¢ 10e 10n 102 102 10# 10e
FITC CD56|PE

Look at dot plots of specific antibody clone/fluorophore combinations in

literature, on company websites etc BioRad



Relative Cell Mumber

Relative Call Number

Panel design

Select fluorochromes

——

CD45 PE

CD3 PE

PE CD3, wilh isotype contral

CD19 PE

CD3, CD45 and CD19 are all high density
antigens which don‘t need a bright
—

fluorochrome
Don‘t waste your PE here, use a dimmer
fluorochrome.

——

CD80 PE

CD80 is a low density antigen which needs a bright
fluorochrome like PE for good resolution of it's dim
staining



Panel design

Select fluorochromes

s* Co-expressed markers: mimimize spectral
overlap of fluorochromes and so data spread

+J] A bad 4 B better 4 C best
O 1 ] |
Q 10* = o 10t
{ . "J"\'I;'f'tl- ""
S Nl
()] 3 | H I 3 !
O 10 j | , -‘Ir_ l.1 10" =

CD3 PE-Cy5 CD3 PerCP-Cy5.5 CD3 FITC CD3

You can see the CD3+ CD56-negative population “spreads” into the
APC channel, making it hard to identify the CD3+CD56+ cells ZosiaMaciorowski



Panel design

Detector BB7OO | BWazl | BVEOS | BWT11 PE PE-CF594 PE-Cy5 | PE-Cy7 APC APC-RTO0
System Fluorochrome 5Ql 50l s3Ql 50l sal sal 5Ql 5Ql sl S
Symphony a5 (3] 23 18 38 56
Fusion 29 158 a8 17 43 74
Cytoflex BRFOU 20 106 5 & 51 38 181
Quanteon 54 228 30 33 EX 55 124 279
Sy rmphony 13 33 a7 22 15 14 9 35 20
Fusion 13 a4 28 7 10 10 11 23 17
Cytoflex Bvazl T 38 4 3 5 5 38 20
Quanteon 33 a6 35 59 I 26 25 37 38
S p rea d Symphony 73 39 A77F 129 220 81 52 a3 rard
Fusion 110 92 220 &1 2438 BT B1 a9 107
Cytoflex BVEDS 85 70 A 115 29 29 a7 35
Quantification Quanteon as 68 145 103 145 77 a6 62 78
Symphony BS 48 23 22 15 ir 41 161
Fusion 75 B85S 32 r - | 15 62 92
I d Cytoflex BV711
n eX Quanteon a7 3 40 29 29 28 54 62
symphony 105 16 128 74 2l a7 49 105 31
Fusion 125 17 101 197 a5 55 109 39
Cytoflex PE 71 20 277 a8 32 27 43 43
Cluanteon a1 a7 182 53 153 71 38 S8 44
Symphony 215 18 184 150 156 178 103 198 51
Fusion 19 254 &7 183 123 z08 GE
Cytoflex PE-CF594 201 19 42 45 1=13 (=3 103
Quanteon 202 a7 a3 124 134 73 G 70
Symphony 22 28 &1 41 192
Fusion PE-Cy5 29 31 a3 a2 232
Cytaflex 21 39 34 13 156
Cuanteon 45 51 127 47 141 201
Symphony 31 16 21 29 43 26 18 36 41
Fusion PE-Cy7 23 20 20 27 203 23 La 20 36
Cytoflex 32 20 22 R 7 131 a1 25
Cluanteon L a7 39 25 T4 a7 30 38 a7
Symphony 105 18 20 120 22 18 128 52 280
Fusion 121 20 29 145 a2 12 125 56 160
Cytoflex APC 111 22 z2 TN - 10 145 32 264
Quanteon 121 A8 39 127 32 33 129 49 165
Symiphony 51 16 20 117 22 14 35 B5
Fusion 42 17 26 219 r 10 34 114
Cytoflex APC-R700 105 21 22 = 2 B3 B0 179
Ouanteon 59 A8 36 173 30 29 A0 BE Z67
. . ) Table 1. Comparison of spread in four different flow cytometers: ten different single stained bead sets were run
Bhowm|Ck, SCIe ntlflc Re ports on four dijfcrc]]:n instrume ]I:lLS_ SOOI was calculated for c\.'rcr}' combination. For BVY ;gl there was no data available
(2021) 1 120553 {t:r the t::.}-'to:llcx S. '[1':: .‘ZEJ\'I values are categorized as follows: 1—-120 (Green); 121-199 (Yellow); 200—299
. (Crange); and 300 + (Red).



Panel design
Autofluorescence effect

Do not match critical markers to autofluorescent-like fluorophores

PBMCs AF signature

rIrlrl'llll'l'|

r:':l-d""ﬂ-""""“"

F R P L LPE L L T2 2 2 28 2 8 0GP F PP PP EF T &8 08 8 ¥ 0 &8¢ ¢ oo p gy e

_IBV510, LIVE/DEAD Aqua, Zombie Aqua, FVS 510, Ghost Dye Violet 510 & 540, BV711
{Krome Orange, OC515, V500, VioGreen, Amethyst Orange, eFluor 506

e
@f.o,eep‘@’o‘peooeosppeoooo&atﬁ;ﬁfoooo ;f@aeep‘.@‘pf.féaa:r.patoe#éweé@#é#*o&c

Cytek Unique Signatures Page



Panel design

1 Come to us!

3 8
!

8 8 3 &8 8
S S

] Use spectrum viewers to match

fluorochromes to your machine configuration
https://spectrum.cytekbio.com/

https://www.thermofisher.com/order/fluorescence-spectraviewer

oo Fleher Fluorescence SpectraViewer ~ Chart rt Related products B Panel Builder User guide o€ Options ~  \J

Give Feedback



Panel design

d Come to us!
J Use spectrum viewers

(1 Panel design software:

»  https://fluorofinder.com/

»  https://www.thermofisher.com/order/panel-builder/#!/
»  https://www.biolegend.com/en-us/panel-builder

»  https://cloud.cytekbio.com/panelbuilder

d  OMIP: Optimized multicolor immunofluorescence
panel: published optimized panels

> Cytometry A. 2020 Oct;97(10):1044-1051. doi: 10.1002/cyto.a.24213. Epub 2020 Aug 31.

OMIP-069: Forty-Color Full Spectrum Flow
Cytometry Panel for Deep Immunophenotyping of
Major Cell Subsets in Human Peripheral Blood

Lily M Park 1, Joanne Lannigan 2, Maria C Jaimes !

Affiliations + expand
PMID: 32830910 PMCID: PMC8132182 DOI: 10.1002/cyt0.a.24213


https://fluorofinder.com/
https://www.thermofisher.com/order/panel-builder/#!/
https://www.biolegend.com/en-us/panel-builder

Panel design

Full spectrum

d Also useful to design panels for conventional flo

cytometry
»  https://cloud.cytekbio.com/spectrum/#/cloudspectrumviewer

T
Q

& https://cloud.cytekbio.com/spectrum/#/cloudspectrumviewer G o (O ﬁ) = & 0O o :

Full Spectrum Viewer

S‘.@-d\,@\?\\b CPLLFL L POER OB E D PP F PP P IS N R I Sl IR I S

2
Available Fluorescent Tags Selected Fluorescent Tags Drag to Re-Order 0 SIGNATURES SIMILARITY MATRIX STAIN INDEX REDUCTION
Search by name Search by peak channe E
onbo™ Mouse Myeloid Kit i "
o

onbo™ Mouse TBNK Kit
™

onbo™ Mouse Treg Kit

Click fluorescent tags to add.

ytek® 25-Color Immunoprofiling Assay
ytek cFluor® TBMNK Kit, 8 Color

P ytek® cFluor® Human Pan Leukocyte Kit, LNW

You have not selected any fluorescent tags.




Panel design

Full spectrum
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Configuration:4L 16UV-16V-14B-8R

LIVEDEAD Aqua | 1

CD3 on PE-Cy7:

PerCP 0 1

APC-H7 0.01 | 0.03 1

FITC 0.06 | 0.01 0 1 CI is 1 92
APC 0.01 | 0.24 | 0.15 0 1 :

PE 0.19 | 0.07 0 0.17 | 0.01 1

Super Bright 702 'o.u4 °0.27 022 0 | 0.38  0.01 1

BV421 " 017 001 0 001 0 001 013 1
PE-Cy7 5‘\.,,0 01 019 0 003 001 012 0 | 1
g g
< £
[2) ®
2 5 o s
o — —
w v O S} [¢) g g 3
=3 o = o w > > w
pur] [-% < [ < a 7] o [-%

Complexity™ Index: 1.92

Configuration:4L 16UV-16V-14B-8R

LIVE DEAD Aqua 1

PerCP 0

V450 0.31
APC-H7 0.01
FITC 0.06
APC 0.01
PE 0.19

Super Bright 702 | 0.04

BV421 0.1

LIVE DEAD Aqua

Complexity™ Index: 3.5

~

0.02

0.03

0.01

0.24

PerCP

V450

APC-H7

FITC

1
0.01 1
0.38 | 0.01
0 001
9}
o w
< o

o
w

Super Bright 702

1

BVv421

PLLL I RS

CD3 on V450:

Clis 3.50

Complexity index is a measurement of overall spectral overlap and reflects the “doability” of your panel

'
&



Panel design

Dead exclusion dyes

» dead cells become sticky & autofluorescent

X v/

wqi B Dead and dying

. No viability dye With Viability Dye
10 9
A 3
5 a Q2 s Jat Q2
108 107 276 5.80 10" §26.2 0.38
©
8 r~ ~ 4
4
10 - - 10 T
2 o] O 3
o ] i
= w w
= — o [
E 107 i m m 3.
) o) 10
g . Live o o] 3
o 4
0? 304 £
T -~ _10° 430.4 ESAT 43.0
0K 100K 150K 200K 260K
T L .| T v T T
Forward Scatter 100 o 10’ 10t 10°
SiglecF PE SiglecF PE
Gated on single CD45+ cells Gated on single CD45+ live cells

D14 BYS10
Dead cells kill your data

UCFlow



Panel design

. Live/Dead stain

» dead cells become sticky & autofluorescent!

Live cell impermeant DNA-dyes Amine reactive (fixable) dyes

LVt DLAD Vg DEAD
*f*l:::r i : * j i J

Propidiumiodide
7-AAD
DRAQ7

LIVE/ DEAD Fixable (ThermoFisher)
Zombie Dyes (Biolegend)



Zombie™ Agqua
Zombia™ Gresn

fombie™ Red
Fombia™ MNIR
eFluor™ 780
eFlucr™ 450
eFlucr™ 506
a@Flueor™ 520
aFluor™ &6560
aFlucr™ 455V
LIVE/DEAD™ Blua
LIWVESDEAD™ Violet
LIWE/DEAD™ Agqua

LIVES/DEAD™ Graan

LIVESDEAD™
EAD™ Far Red
EAD™ Mear IR
Viobility™ 405 /452
Viability™ 405/520
Vicbkility™ 488/520
Horizon'™ FWWS350
Horizen™ FW5510
Horizon™ FW5520

Red

Dead exclusion dyes

Amine dyes

Horizon™ FYSe2Z0

 Fixed Colls  Ex Em
WS 362 459
Yes S0 423
Yes 382 510 |

_ Yes | asa | sas |
Yes 96 L
Yas B0y B2d4
Yes 719 746
Ve 633 Jao |

. Yes  a0s 450
Yas 05 S06
Yas 4BB S22
Yeas 633 &50
Yes 350 455
Yeas 350 A450
Yas 416 451
Wes IET 526
Yas 00 575
Wees 495 20
es 595 G615
e 650 &65
Was 750 TS
Yas 05 452
Yas S205 S20
Yeas <88 S20
Yeas S 450
Yas S8 512
Yes 498 521 |
Yes 547 573
Yas 3965 572
s 523 &17
Yas 539 &&50
Yes 657 700

Dye

DAPI

Hoechst (33258)
Hoechst (33342)
SYTOX® Blue
SYTOX® Green
SYTOX® Orange
SYTOX® AAdvanced
SYTOX® Red
TO-PRO®=-1
TO-PRO®=-3
TOTO®-1

TOTO®-3

Propidium lodide
7-AAD

DRAQS™
DRACT™

Helix NP™ NIR
RedDot™1
RedDot™2
¥YO-PRO™-1
¥YO-PRO™-3

LDS 751




Experimental design steps

Optimize Panel

|

Reference control evaluation

!

Data clean up

Panel evaluation



Experimental design
Typical FACS workflow

Bosterbio.com



Experimental design

1 How many cells to stain?

Cell sorting

e.g. 1% cells of interest in your
total sample
50% recovery after sorting
Preparation:

- 10% sticks to tube

- 10% loss at filtering

- 10% loss every centrifugation
Calculate back to estimate how
many cells to prep

Analysis

STATISTICS

% population of importance (rare
events)

Which p-value to obtain

Amount of samples

Power calculation

Rule of thumb: Measure minimal
100-200 events to be able to
define a population



olease DEE
caretfull

Experimental design |

Sample preparation

-

J Add EDTA (2-5mM) to prevent aggregation
d Filter your samples -> prevent clogging!

(1 DNA released from dead cells is sticky
- Add Dnase
—> stop killing your cells

Be gentle with pipetting/vortexing/cell dissociating

d Keep samples in the dark during measurements

(J Some adhesion molecules require Ca++/Mg++
— do not add EDTA in this case



Optimize Panel

1 Staining protocol: ask us for help
»  Use BSA/FBS as a blocking agent to minimize non-specific binding

»  FcR blocking
»  Human : 10% homologous serum or commercial Fc block
»  Mouse: anti CD16/32

»  Myeloid cells bind specifically to certain dyes
»  add TrueStain Monocyte blocker

Antigen Binding Regions (Fab) %

-
eaa
&
¢ Tcel)
- o
Fc Region Receptor mediated, Fc receptor mediated, off-
antigen-specific binding target, specific binding




CD11b

Optimize panel

. Staining protocol: use blocking!
» non-specific binding + Fc-receptor

Human PBMC’s gated on lymfocytes + monocytes, doublets excluded

-_.'._- .:.: -_'.'-,- p cDadim

CD11b
CD11b

X o
cD3 CcD3 CcD3
Non-blocked 10% FBS 10% human serum

FcR Block to make your data rock

Woushouer Querkaxi



http://blog.mblintl.com/author/wushouer-ouerkaxi-ph-d

Optimize panel

. Staining protocol: use blocking!

» Some dyes directly bind monocytes/myeloid cells
» Use True-stain monocyte Blocker (Biolegend)

PE/Cy7 PerCP/{Cy5.5 APC/Cy7

w{ B w{ € Fluorophore conjugateg
' recommended for use

Control

with True-Stain
Monocyte Blocker™

MOPC-21 PE/CyT
MOPC-21 PerCP/CyS.5
MOPC-21 APC/Cy?

PE/Cy5

- PE/Cy7

2 X
0 S0K 1K 150K 200K 230K
S5C-A

PE/Dazzle™ 594
With wi{ G s1 H 0%+ |

Monocyte Blacker ¥ | 1. _ APC/Fire™ 750

APC/Cy7

MOPC-21 PE/Cy7
MOPC-21 APC/Cy7

PerCP/Cy5.5

MOPC-21 PerCP/Cy5.5

PerCP/Cyanine5.5

: Al

g T T

0 50K 100K 150K 200K 250K
85C-A

0 S0K 100K 150K 200K 250K
S5C-A




Optimize panel
Avoid Fluorochrome aggregates
 Brilliant Violet dyes: ,  1xees Bt StinBufer

aggregates

Bv 711

BUV737 CD8

Antibody/ BV aggregates:

- use BV staining buffer

- Spin antibody vial 10,000 RPM for 3
min prior to using

BUVSO0S5 CD3

UC FLow
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Optimize panel
Antibody/dye titration

I
l Excess antibody binds aspecifically
) : ; : ; ; Find the condition with the largest

Al ! § 11 | distance between the positive and

\ | ’i : { 35 .1 | negative populations: optimal

A | ; | 4 : bandwidth/resolution
P
:!Ihrw" AANRN




Optimize panel
Antibody/dye titration




Optimize panel

d  Erylysis: use erylysis buffer

on samples with high
amounts of erythrocytes

Bulk erythrocytes disturb
leukocyte pattern

Ll s iala il

Before erylysis after erylysis
T I 1 r
B (]

partly erylysis fully erylysis

b




Optimize panel

. Staining protocol
> Surface stain
> Intracellulair stain

J Use appropriate fixation and
permeabilization buffer system:
» Cytoplasmic targets
» Nuclear targets
» Phosphorylated targets

d Test the effect on your other
antibodies: epitopes might be
damaged!

Surface

Fix
perm
%,
Intra- _” IJ\fr"
I I w
cellular = 2.3 ~
”~



Optimize panel
d Check the effect of the fixative on your staining!

Fixation BEFORE staining - epitope alteration:

Due to the nature of fixatives, they can cause antigen epitope structures to be altered, which might
render the antibodies unable to bind to their targets. Below are some examples of antibodies
demonstrating loss of signal when stained on fixed cells:

Mo Fixation . . Post Fixation

Anti-human PD-1(CD279) .
Clone EH12.2H7 A

Anti-mouse |L-7Ra(CD127) A
Clone ATR34 '\

S W TUS—— | e S

Representative plots for target cells stained with (Post-Fixation) or without 4% PFA fixation.

https://www.biolegend.com/en-us/blog/fix-now-fix-later-considerations-for-the-use-of-paraformaldehyde-fixation-in-
flow-cytometry



Controls

J Unstained controls
» For every condition

coNTRoL GROUP ouT oF ConTROL GROVP.

-> autofluorescence might change
-> measure enough events! 50-100K
» Secondary antibody alone

(d Compensation controls/ reference single stains
» The control should be at least as bright as the
sample (beads)
» Kill cells for your life/dead single stain

d Use same reagents as in experiment
» Fixatives, ....



Controls

J Use appropiate experimental controls
» Treated/ untreated (stimulated)
» Biological controls: cells with/without marker

expression
Cells Stain
. Unstimulated no stain
DIFFERENT B stimulated MIP1beta stained
AUTOFLUORESCENCE . Stimulated no stain

Proper Gate

PE detector PE detector

Stimulation
control

Janine Bogli



Controls

1 FMO (Fluorescence Minus One)

» Contains all the antibodies in the panel, minus
one of them

» Helpfull to define background, spread,
autofluorescence and gate setting

Unstained Control FMO Control Fully Stained
FITC - CD3 CD3
PE - - CD4
CySPE - cDs8 CD8
CyTPE - CD45R0O CD45R0O
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Clean up data

[ Spot spillover/compensation/unmixing errors
-> weirdly shaped populations -> should be round
-> extreme negatives -> a below 0 light signal does not exist
-> biological impossibilities -> marker expression

P1 P2
105 10° w*
< < 10° e 0
: : 1 .
= —
J E =
< Q (3] 3
S “ 100 W
il;'.':. o !
o ] n?d
- SN, 10% < L T
T T T T - 3 4 ]
0 10* 10° 10° -10* 0 10* 10° 10° o L Ll 19
13 PEA spleen AF1-A cD3

d Come to us for help



Clean up data

FiIXx common errors
. Check controls: are they good?

[ Set compensation/unmixing gates better
» Bright and narrow

] Replace bead controls with cells or vice versa
1 Record a new control if needed

1 Come to us for help



Evaluate panel

1 Use your biological knowledge to quality-

check your data
-> Check populations for correct marker expression: eg B-cells
are negative for Tcell markers
-> compare with literature (expected % of populations)
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Setup experiment in software

DIVA SPECTROFLO
1 For CANTO 1 For Cytek Aurora
M Introduction through 1 Introduction through
Erwin Lieve/Kristiaan
O Excellent SOP available (d SOP in progress
O BDFacsDIVA manual (d Excellent on-line tutorials

» Cytek website
» University of Chicago
Flow: youtube channel




Questions?

erwin.wijnands@mumc.nl
Kristiaan.wouters@maastrichtuniversity.nl
lieve.temmerman@mumc.nl
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