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High content DuraClone reagents on the CytoFLEX
flow cytometer: Instrument setup using the CytoFLEX
Compensation Library

PRINCIPLE OF THE TECHNIQUE
SUMMARY

Compensation values traditionally have been tied to photomultiplier tube (PMT) settings, making frequent
repetitions of single stained tubes necessary. The use of fiber array photo diodes which show a virtually linear
response across their full detection range enables the CytoFLEX* to recalculate compensation automatically for
any gain setting. Therefore, lot-specific single stains can be acquired once and stored within the compensation
library for future use without the need to re-run a whole compensation experiment if gains are adjusted.

INTRODUCTION

Tandem dyes play an important role in high content flow cytometry. However, degradation of tandem dyes over
time due to light and oxygen exposure as well as inappropriate storage conditions can severely affect their
emission spectra and may resultin the need for frequent compensation adjustment. Furthermore, manufacturer-
dependent spectral variability may occur in tandem dyes that could require lot-specific compensation settings.

With the DuraClone format Beckman Coulter introduced a new proprietary dry reagent formulation that secures
long-term fluorochrome stability while stored at room temperature. Instrument set-up including accurate and
precise compensation using dry, lot-matched tandem dyes is easy and can be managed by non-experts.
The following paragraphs describe this procedure for CytoFLEX flow cytometers. (Please assure the filter
configurations match the dye combinations).

BECKMAN COULTER « WHITE PAPER



PROTOCOL

MATERIAL

Each DuraClone IM kit includes tubes of reagents in dry format for the multicolor panel as well as the single
color conjugates in order to accomplish detector and compensation settings. For a list of currently available
panels, please refer to table on page 11 or on-line at http://www.duraclone.com/im/.

Additional materials: Beckman Coulter Reagents
¢« CytoFLEX Daily QC Fluorospheres
«  Versalyse Lysing Solution
«  |OTest 3 Fixative Solution
+  VersaComp Antibody Capture Kit

SAMPLE STAINING AND INSTRUMENT PREPARATION

Sample Staining:

1. Please refer to the Instructions For Use (IFU) included in the DuraClone IM kit for specific staining
instructions.

2. Single color staining for compensation setup using DuraClone Compensation Kit and VersaComp beads:

a. Add 1 drop of well mixed VersaComp Antibody Capture Negative Beads and 1 drop of well
mixed VersaComp Antibody Capture Positive Beads to the bottom of each tube of the lot-specific
Compensation Kit included in the DuraClone IM Kit. Vortex thoroughly.

=

Incubate in the dark at room temperature (20 -30°C) for 15 min.

Add 1mL of buffer (see VersaComp IFU) to each tube containing VersaComp beads.
Vortex.

Centrifuge at 300 x g for 6 min. Decant the supernatant.

- @ o o

Resuspend the beads in 600 pL of buffer. Store bead solution in the dark until acquisition.

CytoFLEX instrument preparation:
3. Run the CytoFLEX System Startup Program.
4. Run quality control (QC) procedure according to the CytoFLEX user manual.

5. Verify the detector configuration.
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GENERATE CYTOFLEX COMPENSATION LIBRARY

Perform the steps outlined in this section for every new lot of the DuraClone IM kit.

1. Select “New Compensation” from the File menu for the acquisition of the
single stains (Figure 1).

2. Select a file location and save the new
compensation as “DuraClone xxx Lot
yyy’, replacing xxx by the name of the
panel, e.g. “IM T Cell’ and yyy with the
Lot number of the DuraClone IM kit
(Figure 2).

3. In the ‘Compensation Setup’ window
(Figure 3), select tubes for every
fluorochrome used, include the antibody
used for staining as ‘Label’ and include
the Lot no. for easy identification.
Choose ‘Bead’ as sample type.
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Figure 1

File | Cytometer Settings QC Advanced

New Experiment... Crl+N
Mew Experiment from Template..

New Compensation..

Open Experiment... Cirl+0
Open Compensation...
Save ctrl+s
Save As...
Save As Template...
Import FCS File...
Export FCS File...
Recent 3
Recent Template 3
Recent Compensation 3
) Exit
Figure 2
Bl sove s =
OOV‘ )i « CytExpert Data » Compensation » ~ [ 43| Search Compensation 2|
Organize Mew folder g= - (7]
7t Favorites Documents library T =
B Desktop Compensation
8 Downloads Name B Date mod
] Recent Places
1. DuraCloneIM T cell Iot yyy 01.04.2015
= Libraries || DuraCloneIM T cell ot yyyaitc 29.03.2015
[ Documents
@ Music
[ Pictures
B Videos

% Computer ~ m

File name:  DuraClone IM T cell lot yyyxitc

Save astype | Experiment file (“aitc)

=~ Hide Folders

Save

Figure 3

Compensation Setup

Compensation on:

Area Height

Use \ Tube Label Lot No Sample Type

o - .

(m] Unst ad
FITC CD45RA Yy @ Bead
PE CCRT7 Yyy @ Bead
ECD cD28 Yy @ Bead
P55 PD1 Yyy @ Bead
PC7 D27 Yy @ cell @ Bead
APC cD4 Yyy @ Cell @ Bead
APC-AT00 CD8-AF700 Yy ©cell @ Bead
APC-A750 €D3 Yyy @ Cell @ Bead
PB450 CD57 Yy @ cell @ Bead
K0525 €D45 Yyy JCell (@ Bead
] D Bead
m]

]

OK Cancel




4. |mport the recommended gain settings:

a.

”

Select “Acqg. Setting...” on the left side of the screen.
The Acq. Setting window appears (Figure 4).

Select the “Gain” tab in the Acq. Setting window.

Select “Recommended” to work with the instrument's QC
settings.

5. Run the single positive control samples:

a.
b.

NOTE: Adjust the threshold in the first tube by using the threshold tool. Use the “Auto” function in the Plot Properties Menu

Place the single positive tube in sample loading position.
Select the appropriate, corresponding tube in the CytExpert
software.

Move the gate in the FSC/SSC plot so that it encloses the
desired population. If necessary, move the positive gate so
that it encloses the positive population (Figure 5).

to facilitate the display of the VersaComp beads.

Figure 4

Gain | Threshold | Width

FSC 126 (1~3000)
ssc 146 (1~3000)
HTC 139 (1~3000)
PE % (1~3000)
ECD 160 (1~3000)
PCS5 327 (1~3000)
pC7 489 (1~3000)
APC 847 (1~3000)
APC-AT00 462 (1~3000)
APC-ATS0 557 (1~3000)
PB4S0 66 (1~3000)
KO525 36 (1~3000)
Violets10 210 (1~3000)
Violets50 203 (1~3000)
Violet780 221 (1~3000)
Set As Default|  Default | Recommended
Export to File... || Export to Catalog...

Close

Figure 5
PCE.5: All Events = PC6.5: PSS =2
ErE : 5 o
T8 =24
< = | posseE PCE 5+(]8 23%)
& s 1
%2 &
o T T T T T T — T
0 200 AL L T SR [ T R [
FSC-A 10% PC5.5-A

6. Check the data from all acquired sample tubes and confirm that the gating is appropriate.

7. Select “Compensation Calculation” in the Compensation menu
(Figure 6) to calculate the compensation values.
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Figure 6

Settings | QC Advanced Help
ﬁﬁ. Compensation Setup...

ﬂg Compensation Calculation...
!% Compensation Matrix...

Events Display Setting...

Options...




The Compensation Matrix window (Figure 7) appears, displaying the calculated compensation values.

Figure 7

Compensation Matrix 3]
Use  [[] Show Autofluorescence
Cha... | -AIT...|-PE% |-EC.. [-PC... [-PC.. | -AP... [-AP.. [-AP... |-PB... [-KO...| Vio..] -Vio...|-Viole..
FITC 132 075 014 000 007 0156 008 019 067 000 000 0,00
PE 14,80 1525 162 000 001 007 003 007 042 000 000 0,00
ECD 609 5634 0,93 000 000 002 000 000 026 000 000 000
PCS.5 1,39 1506 39,68 000 023 132 001 000 009 000 000 000
PC7 | 119 10,05 3188 40,00 022 458 274 023 041 000 000 000
APC | 000 000 069 443 000 08 723 000 008 000 000 000
APC.. 000 000 011 4561 000 995 095 000 005 000 000 000
APC.. 000 002 023 3562 000 795 104.. 0,00 010 000 000 0,00
ped4.. 003 000 000 000 000 002 011 003 3,36 000 000 0,00
KO5.. 291 006 036 000 000 004 015 009 15697 0,00 0,00 0,00
Viol.. 044 646 1038 007 000 006 008 006 117 5541 0,00 0,00
Viol.. 033 329 682 097 000 310 014 025 066 3591 0,00 0,00
Viol.. 093 164 610 2621 000 150 2394 1828 101 21,01 000 0,00

Save to Compensation Library... Save As.. Close

8. Select “Save as...” and choose a location and a name to save the generated compensation matrix, e.g.
“DuraClone xxx Lot yyy".

9. Select “Save to Compensation Library...” and assign a key word, e.g. “DuraClone xxx Lot yyy” to save the
single color compensation values to the compensation library.

FLOW CYTOMETRY ACQUISITION: INITIAL APPLICATION SETUP

1. Select “File - “New Experiment”.

2. Selectlocation and a name, e.g. “DuraClone xxx”, replacing xxx by the name of the panel, e.g. “IM T Cell”.

Figure 8
3. Select “Set Label” (Figure 8) from the Settings menu, .
and enter the antibodies used for staining as label Channel Label
. . FITC CD45SRA-FITC
description. o e
ECD CD28-ECD
pPC5.5 CD279-PC5.5
pCT CD27-PC7
APC CD4-APC
APC-AT00 CD8-AF700
APC-AT30 CD3-APCATS0
PB450 CD57-Pacblue
KO525 CD45-KrO
Violet610 CD95-BV605
Violet660 CD25-BV-650
Violet780 CD127-BV785
Apply to:
@ Current Tube ©) All Tubes
oK Cancel Apply
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4. Import the gains and compensation matrix by selecting
“Compensation Matrix” from the “settings” menu (Figure 9) and
selecting the “Import” function (Figure 10) and selecting the lot
specific DuraClone compensation matrix. Choose to import the
compensation matrix and gain as shown in Figure 11.

Figure 10

Compensation Matrix 2
Use [C] Show Autofluorescence [C] Area and Height in Sync
Cha... | -FIT... |-PE% | EC... |-PC.. | -PC... | -AP... [ -AP... |-AP... [ -PB... | KO...[-Vio...| -Vio..] -Vicle...
FITC 000 000 000 000 000 000 000 000 000 000 000 000
PE 0,00 000 000 000 000 000 000 000 000 000 000 000
ECD 0,00 000 000 o000 o000 o000 000 o000 000 000 000 0,00
PC55 000 000 000 000 000 000 000 000 000 000 000 0,00
PC7 0,00 000 000 000 0,00 000 000 000 000 000 000 0,00
APC | 000 000 000 000 0,00 000 000 000 000 000 000 000
APC.. 000 000 000 000 000 000 000 000 000 000 000 000
APC.. 000 000 000 000 000 000 000 000 000 000 000 000
PB4.. 000 Q00 000 000 000 000 000 000 0,00 000 000 0,00
KO5.. 000 000 000 000 000 000 000 000 000 0,00 000 0,00
Viol.. 000 000 000 000 000 000 000 000 000 000 0,00 0,00
Viol.. | 000 000 000 000 000 000 000 000 000 000 000 0,00
Viol.. 000 000 000 000 000 000 000 000 000 000 000 0,00
Import from Library... Import.. | | Export.. Clear Apply to.. Close

5. Generate the desired plots & gating strategy. Please make sure to include the plots of interest for the

Figure 11

Import Compensation

Figure 9

Settings | QC Advanced Help

B

Set Channel..,

Set Label..,
Compensation Matrix...
Compensation Library...
Events Display Setting...

Options...

b3

() Import compensation matrix and transform it with current gains.

) Import compensation matrix.

(@) Import compensation matrix and gain.

Cancel

intended application and include suitable stopping conditions.

6. Run a tube stained with the full antibody panel and check for plausibility of patterns and populations.

7. Ifnecessary, adjust the gain setting of each channel under the Gain tab in the Acg. Setting window. Raising
the gain increases the signal. Lowering the gain reduces the signal.

8. Alternatively, use the Gain Control button on the toolbar in the graphic control area to adjust the gain values
for cell population data to their desired levels, directly on the plots where the data appears during data
collection. To save the adjusted gain settings as default go to “Cytometer” — “Acq. Settings...” — “Gain”

— “Set as default”.

Note: If changes are made to gain settings the compensation has to be imported from the compensation library
and transformed with current gains before any samples should be recorded. See CytoFLEX IFUs and section

V.4 for details.
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Figure 12

9 Select “File” — “Save as template...” to generate an Experiment New Experiment.. Ctrl+N
template for Routine use, e.g. “DuraClone xxx”, replacing xxx by New Experiment from Template...

the name of the panel, e.g. “IM T Cell” (Figure 12). New Compensation..
Open Experiment... Ctrl+O

Open Compensation...

Save Ctrl+S
Save As..

Save As Template...

Impaort FCS File...

Export FCS File...

Recent

Recent Template

Recent Compensation

Close Experiment

Exit

FLOW CYTOMETRY ACQUISITION: ROUTINE USE

Figure 13

1. Open the “New Experiment from Template” dialogue box in the File New Experiment.. cureN

menu (Figure 13).

MNew Experiment from Template...

New Compensation...

Open Experiment... Ctrl+O
Open Compensation...
2. Select the previously saved template (e.g. “DuraClone xxx”) Save Cirl+s
and define a name and file location for the new experiment, e.g. Save As..
“DuraClone xxx date”. Save As Template...

Import FCS File...
Export FCS File...

Recent

3. Open the “Acqg. Settings” window and select “Gain”.

Recent Template
a. Select ‘Recommended” to work with the QC settings. Recent Compensation

Close Experiment

b. Select “Default” to work with previously defined settings.

Exit

Figure 14
4. Import Compensation from Library. Settings | QC Advanced Help
a. Open the Compensation Matrix Window (Figure 14). Set Channel...

b. Choose “Import from Library...” (Figure 15). Set Label..

% Compensation Matrix...
Compensation Library...
Events Display Setting...

Options...
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Figure 15

Compensation Matrix =
Show Autofluorescence Area and Height in Sync
Cha... |Frr ‘—PE% |—EC‘.. |—PC... ‘—PC..‘ |—APH. |—AP... |—AP..‘ ‘—DB.‘. |7KD...|—Vio...‘—Vin..‘|—Vio\e...
FITC 000 000 000 000 O, ) 1 ] ] 1 000 0,00
PE 0,00 000 000 000 000 000 000 000 000 000 000 000
ECD = 0,00 0,00 000 000 000 000 000 000 000 000 000 000
PC55 000 000 000 000 000 000 000 000 000 000 000 000
PC7 | 000 000 000 000 0,00 000 000 000 000 000 000 000
APC | 000 000 000 000 000 000 000 000 000 000 000 000
APC..| 000 000 000 000 000 0,00 000 000 000 000 000 000
APC..| 000 000 000 000 000 000 000 000 000 000 000 0,00
PB4.. 000 000 000 000 000 000 000 0,00 000 000 000 0,00
KO5.. 000 000 000 000 000 000 000 000 0,00 000 000 000
Viel.. | 000 000 000 000 000 000 000 000 000 000 000 000
Viel.. | 000 000 000 000 000 000 000 000 000 000 000 0,00
Viel..| 000 000 000 000 000 000 000 000 000 000 000 000
Import... Export... Clear Apply to... Close
Figure 16
5. Choose the appropriate key — imsor from compensation Lisrary
“ Keywords List Select fluorencense
word (‘DuraClone xxx Lot | ™
, ) . v 13 Color - Channel Label Keywords
yyy ), load the Slngle stains and FITC 13 Color 2015-... FITC 13C 2015-04-01 15:41:03
PE 13 Color 2015-04.. PE 13C 2015-04-01 15:41:03
H “* ” H
click “OK (Flgure 16) ECD 13 Color 2015-0.., ECD 13C 2015-04-01 15:41:03
PCS.5 13 Color 2015.. PCS.5 13C 2015-04-01 15:41:03
PC7 13 Color 2015-0... PC7 13C 2015-04-01 15:41:03
APC 13 Color 2015-0... APC 13C 2015-04-01 15:41:03
APC-AT00 13 Color 2. = APC-A700 13C 2015-04-01 15:41:03
APC-AT750 13 Color 2... APC-AT50 13C 2015-04-01 15:41:03
PB450 13 Coler 2015... - | | PBasO 13C 2015-04-01 15:41:03
KO525 13 Color 201... K0O525 13C 2015-04-01 15:41:03
Violet610 13 Color 2. Violet610 13C 2015-04-01 15:41:03
Violet650 13 Color 2... Vielet660 13C 2015-04-01 15:41:03
Violet780 13 Color 2. Violet780 13C 2015-04-01 15:41:03
~ 13C
FITC 13C 2015-04-01...
PE 13C 2015-04-01 1...
ECD 13C 2015-04-01..
PC5.5 13C 2015-04-0...
PC7 13C 2015-04-01 ..
ADC 12 20150401 v
) Bead oK Cancel
Figure 17
“" H
6. Select “Import compensation
. . Import Compensation 23
matrix and transform with
[ : “AK?
current gain” and click “OK (©) Import compensation matrix and transform it with current gains.
to import the compensation : .
() Import compensation matrix.
values (Figure 17). .
(©) Import compensation matrix and gain.
OK i | Cancel

7. Add tubes to the experiment and label as desired.

8. Start sample acquisition.
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RESULTS

The procedure outlined here allows for the generation of reproducible high content data using DuraClone IM
Kits on the CytoFLEX flow cytometer utilizing the innovative CytoFLEX compensation library. The dry reagent
formulation of the DuraClone IM kits guarantees for long term fluorochrome stability at room temperature, and
increases reproducibility of results by reducing even complex panels to only a few pipetting steps. Together
with the innovative CytoFLEX compensation library that automatically recalculates compensation without the
need to re-run single color control tubes, this offers a unique and reliable solution for basic and clinical research
applications.

REFERENCES
. CytoFLEX Flow Cytometer Instructions for Use PN B49006AB

. Weit N., Kapinsky M. & Béhmler A. (2015): Advanced analysis of human T cell subsets on the CytoFLEX
flow cytometer using a 13 color tube based on DuraClone dry reagent technology. Beckman Coulter
Application Information Bulletin # FLOW-817APP03.15-A.

NOTES

The results demonstrated in this application sheet represent those generated on the Beckman Coulter
CytoFLEX Flow Cytometer with 488 nm / 638 nm / 405 nm laser configuration. As differences exist in the
performance between analyzers, the authors cannot guarantee a similar appearance with the use of other
Flow Cytometers.

Laser configuration on the CytoFLEX:
* 405-nm, 80-mW solid-state diode laser

* 488-nm, 50-mW solid-state diode laser
* 638-nm, 50-mW solid-state diode laser

Figure 18 Filter configuration
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REAGENT DETAILS

The following DuraClone IM kits are available and applicable to the described procedure:

488 nm 633 nm 405 nm
APC ~ AT000) n
PN Panels FITC | PE | ECD | PC55 | PCT APC- Pacific | Krome
Blue Orange
A647¢ | AT00
. . CD4 ~ CD8
B53309 DuraClone IM Phenotyping Basic Tube  onye cpsg  cpte - - | cp14 D3 - | cD45
RUO - 25 tests
DuraClone IM B cell Tube CD24
BS338 o0 on ocre g | CD21 | CD19 - | CD27 CD38 IgM | CD45
CcD4
B5332g DuraClone IMT cell subsets Tube CD45RA CCR7  CD28 PD1  CD27 cD8 CD3  CD57 CD45
RUO - 25 tests
" Clec9A
B53351 Duraclone IM Dendritic cell Tube CD16  Lineages -  CDic  CDc - |HLADR CD45
RUO - 25 tests
cD123
CD4
B53349 DuraClone IM TCRs Tube TCRyd TCRop HLADR -  TCRVo1 cos CD3 ' TCRVS2 CD45

RUO - 25 tests

§CD3/CD19/CD20/CD14 /CD56
(1) Alexa Fluor* 700 (2) APC-Alexa Fluor* 700 (3) APC-Alexa Fluor* 750 (4) Alexa Fluor* 647

For Research Use Only. Not for use in diagnostic procedures. CytoFLEX is a trademark of Xitogen Technolo-
gies (Suzhou), Inc., a Beckman Coulter company.

* Alexa Fluor and Pacific Blue are registered trademarks of Molecular Probes, Inc.
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