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In recent years, flow cytometry has seen a tremendous increase in the number of markers

that can be run in the same panel. This opens new prospects for identifying cellular subsets,

with an unprecedented level of definition. Nevertheless, increased resolution capacity
goes parallel with higher experiment complexity, and the need for a careful panel design
becomes pivotal.

In this eBook, we introduce pre-designed lymphoid and myeloid panel blocks that can be
used as starting point for immunophenotyping. These blocks can be combined in different
ways, depending on whether broader or deeper phenotypes are required. They have been
designed for the conventional BD FACSymphony™ A3 and A5, but have been successfully
tested on the spectral platform BD FACSymphony™ A5-SE.

By consistently using the same backbone, researchers could save time and resources, as
well as gain added standardization across different projects. The different panel blocks
are ready to be used for the various needs that may arise and can be implemented as
projects develop.

Panel Properties

o Compatible with BD Horizon™ Fixable Viability Stain 575V

e Drop-in channels suggested with Total Spread Matrix information provided

Faster time to results

Ready-to-go backbone panels with known markers for T cells, B cells, NK cells and Innate T cells.

Standardization

A constant set of backbone markers throughout your panels

Flexibility

The panel blocks can be combined in different ways with easy drop-in options
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Lymphocyte Panel Blocks Overview

The Lymphocyte Panel Blocks consist of a shared lymphocyte backbone, in order to identify major cell subsets such as
T cells, B cells, NK cells and innate T cells. This backbone can then be combined with drop-in markers allowing for deeper

phenotyping.

T helper subsets

CXCR3, CCR4, CCRé6,
CCR10

B cell
CD27,1gD

Lymphocyte
Backbone

CD45, CD3,CD4,
CD8, CD56,CD19,
HLA-DR, Viability

B cell
CD27, IgD

Unconventional T
cells and NK cells B cell

Va7.2, CD161, TCRgd, CD27,I1gD
CD7, CD16
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Lymphocyte Backbone:

CD45, CD3, CD4, CD8, CD56, CD19, HLA-DR, Viability

The Lymphocyte Backbone Panel

This block consists of eight markers, including a live/dead reagent, which allows multiple T cell subsets (e.g. helper, cytotoxic,
NK-T cells, activated T cells) to be identified, in addition to B cell detection.

BUV395 CD4 SK3 (aka Leu3a) Sul 563550

BUV496 CD8 RPA-T8 Sul 612943
Ultra Violet 355 nm

BUV563 CD19 SJ25C1 (aka SI25-C1) Sul 612917

BUV805 CD45 HI30 3ul 612891
Violet 405 nm FVS575V Viability Tl 565694
Yellow-Green 561 nm  PE-Cy7 CD56 B159 1l 557747

R718 HLA-DR L203.rMADb (aka L203) Tl 752501
Red 640 nm

APC-H7 CD3 SK7 (akalLeu-4) Sul 560176

Table 1. Lymphocyte Backbone Panel Block. Recommended volume per test was determined using 100ul of human whole blood.

This set of backbone markers clearly resolves major lymphocyte
cell subsets as described:
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Figure 1- Human whole blood was stained with the Lymphocyte Backbone Panel Block (Table 1) and acquired on a 5-laser BD FACSymphony™ A3 Cell
Analyzer. Performance was also tested on the BD FACSymphony™ A5 and BD FACSymphony™ A5 SE Cell Analyzers. Initial gating was done on the
lymphocyte population. Plot A is gated from singlets. Clear resolution of all cell subsets was observed irrespective of the instrument used (not shown).
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The Total Spread Matrix

While designing multicolor flow cytometry panels, it is important to assess fluorescence spread to prevent or minimize
loss of resolution. The Spillover Spread Matrix (SSM) was initially developed as a tool to monitor and compare instrument
performance over time, especially when experiments are standardized or calibrated across different instruments.’

The SSM is independent of fluorochrome brightness. While this feature is important for the comparison of instruments, it
may lead to inaccurate spread prediction and sub-optimal panel design. For this reason, the Total Spread Matrix (TSM) was
developed as the Spillover Spreading Matrix without normalization to the fluorescent intensity of the probe. This makes it
possible to evaluate the true spreading in a given panel based on the signal intensity of the different marker/fluorochrome
combinations in each channel. This tool was used to develop all of the panels shown in this eBook.
As shown in the example below, spread into the additional channels of the Lymhocyte Backbone
Panel is kept to a minimum, facilitating an easy addition of markers. SSM and TSM can be
calculated using appropriate samples with Flow]o™ as of version 10.7.2.

Click here or scan the QR code to find out more about this new, optimized tool for more
accurate spread assessment, and to also view the TSM matrices and instrument configuration for
all of the panel blocks collected on the BD FACSymphony™ A3.

BUV BUV BUV BV BV BV BV BV BV BV BB BB BB BB RB RB RES RES
615 661 737 421 480 605 650 711 750 786 515 630 660 700 744 780 PE  CF594 Cy5 APC

232’395 M 21 21 0 0 60 24 13 4 26 0 13 21 17 2 29 29 26 18 2
SN 95 s w3 0 78 94 36 25 57 40 18 10 24 29 2 39 55 55 0 48
Total
Spread Eg¥§63 8 3 3 0o o0 72 0 8 23 0 0 38 35 17 22 10 169 120 48 45
From
BUVEO5
Backbone  EJY8 3 3% 6 3N 17 65 29 20 21 18 21 23 2 2 4 13 38 38 15 31
Markers
PEQ7  p » w1
e o o 10 18 8 4 0o 0 16 28 148 284 28 40 16 18
R o 2 230 0 0 2 2 4 28 9 0 1 37 3 56 16 15 0 4 128
HLA-DR
A9 26 3 0 6 57 25 2 w0 18 24 2 25 2 4 W0 24 32 29 4

Table 2. The Total Spread Matrix showing spread from markers in the Lymphocyte Backbone Panel Block. The channels with the highest spread are
highlighted.

A - Lymphocytes B - Lymphocytes C - Lymphocytes D - Lymphocytes
3 TSM: 169 3 TSM: 218 3 TSM: 230 3 TSM: 284
] o ] 5 ] o ]
w g = R
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| | 4 |

BUV563 - CD19 R718 - HLA-DR R718 - HLA-DR PE-Cy7 - CD56

Figure 2 - Representative data for TSM values in Table 2. Human whole blood was stained with the Lymphocyte Backbone Panel and TSM values
calculated in FlowJo v10.8.1 Software. Initial gating was done on the lymphocyte population.


https://lp.bd.com/202309-BDB23-EU_EN-Horizon_Tour-TSM_ebook-LP_LP-EN-01-MainLP.html?utm_source=ebook&utm_medium=text&utm_campaign=202309-BDB23-EU_EN-Horizon_Tour-TSM_ebook-LP
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The T Cell Differentiation Panel Block

The T Cell Differentiation Panel Block consists of six markers, describing the Treg subset (CD25 and CD127) and full T cell
maturation (CD45RA, CCR7, CD27, CD28):2

BV605 CD127 HIL-7R-M21 Sul 562662
Violet 405 nm BV650 CD27 L128 Sul 563228
BV786 CD28 L293 Sul 742530
Blue 488 nm BB515 CDA45RA HI100 Sul 564552
Yellow-Green 561 nm  PE-CF594 CD25 M-A251 5l 562403
Red 640 nm APC CCR7 2-11-A 2 ul 566762

Table 3. T Cell Differentiation Panel Block. Recommended volume per test was determined using 100ul of human whole blood.
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Figure 3 - Human whole
blood was stained with
the Lymphocyte Backbone
Panel Block (Table 1) and
The T Cell Differentiation
Panel Block (Table 3) and
acquired on a 5-laser BD
FACSymphony™ A3 Cell
Analyzer. Performance
was also tested on the BD
FACSymphony™ A5 and BD
FACSymphony™ A5 SE Cell
Analyzers. Clear resolution
of the T cell subsets was
observed irrespective of
the instrument utilized
(not shown). Initial gating
was done according to
the gating strategy for
the Lymphocyte Backbone
Panel Block after which,
Treg and CD4 maturation
was gated from the CD4
gate and CD8 maturation
from the CD8 gate.
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The BD Leukocyte Panel Blocks are designed to be used together and reduce the need for extensive panel design

effort. For that reason, the relative brightness of possible drop-ins are shown below to ensure resolution and minimize

issues with spread.

BD Horizon™ BUV563

Dim

Ultraviolet BD Horizon™ BUV615 BD Horizon™ BUV395 BD Horizon™
355 nm BD Horizon™ BUV661 BD Horizon™ BUV496 BUV805
BD Horizon™ BUV737

BD Horizon™ BV421 BD Horizon™ BV480
Violet orizon ortzon BD Horizon™ BV510 BD Horizon™ V450
405 nm BD Horizon™ BV650 BD Horizon™ BV605 BD Horizon™ BV750 BD Horizon™ V500

BD Horizon™ BV711 BD Horizon™ BV786

BD Horizon™ BB515

BD Horizon™ BB700
N II.:aEDé-|yosr|zon PE-CF594 . EITC

ue =
Al Fluor™ 4 PerCP

488nm  BD Horizon™ RB545 PE-Cy7 P;é‘; C“;; 88 erC

BD Horizon™ RB705 y>-

BD Horizon™ RB744

BD Horizon™ RB780

PE
Yellow/ BD Horizon™ PE-CF594
Green PE-Cy5
561 nm PE-Cy7

BD Horizon™ RY586

AP
¢ Alexa Fluor™ 700
Red Alexa Fluor™ 647 APC.H7
640 nm BD Horizon™ APC-R700 ]
orizon APC-Cy7

BD Horizon™ R718

Table 4. Relative Brightness of Recommended Drop-ins’

Drop-ins can be placed in any empty channel, depending on the panel blocks used.

When adding new markers, make sure to adhere to the panel design guidelines and even consult instrument-specific
spreading matrixes. For more information on basic panel design guidelines please visit:

www.bdbiosciences.com/en-eu/resources/panel-design#Overview


http://www.bdbiosciences.com/en-eu/resources/panel-design#Overview
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T helper subsets:
CXCR3, CCR4, CCR6, CCR10

The T Helper Cell Subset Panel Block

This panel block consists of chemokine receptor markers identifying
polarization of activated T helper cells into Th1, Th2, and Th17 subsets.*

2,
(L
tlps&trlcks _
1C6/CXCR3
Ultra-Violet  BUV66T CXCR3  (aka1C6, Sl 741649
SR LS177-1C6)
. . . BUV737 CCR6 11A9 1l 612780
Pre-Incubate with antibodies H
against chemokine receptors Zboslet BV421 CCR4  1G1 5 ul 562579
nm
at 37°C for 10 min to increase
resolution of chemokine g‘;";";’free” PE CCRI0  1BS Tl 563656
receptors.

Table 5. T Helper Cell Subset Panel Block. Recommended volume per test was determined using

Chemokine receptor stqining 100ul of human whole blood.

is extremely susceptible to
sample quality and handling,
e.g. temperature. If cells have
been frozen, it is beneficial to
incubate them at 37°C over
night.

A -CD4 CM+ CD4 EM B - CXCR3-CCR4+

, | CXCR3-CCR4+ DP
10y

\

PE - CCR10

BV421 - CCR4

Sign up for a free BD Research e
Cloud account to explore HAa CHORBHCORA
these panel blocks, and easily N l
add drop-in reagents for your C - CXCR3+CCRA

experiment.

BUV737 CCre

PE - CCR10

" BUV737-CCR6

Figure 4 - Human whole blood was stained with the Lymphocyte Backbone Panel Block (Table 1) and The T Cell Differentiation Panel Block (Table 3)
and T Helper Cell Subset Panel Block (Table 5) and acquired on a 5-laser BD FACSymphony™ A3 Cell Analyzer. Performance was also tested on the BD
FACSymphony™ A5 and BD FACSymphony™ A5 SE Cell Analyzers. Clear resolution of the T cell subsets was observed irrespective of the instrument
utilized (not shown). T cells were gated as shown for the Lymphocyte Backbone Panel Block and memory cells identified with the T Cell Differentiation
Panel Block. The chemokine receptor expression determined the CD4 EM and CM compartments (see gating for the T Cell Differentiation Panel Block).
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Drop-ins for T Stem Cell Central Memory Cells (SCM) and T Precursor
exhausted cells using spectral flow cytometry

T stem central memory cells (SCM) are a rare subset of memory lymphocytes showing stem cell-like features and the
capacity to reconstitute the spectrum of memory and effector subsets. They have naive phenotype CD45RA", CD45RO;,
CCR7:, CD27:, being positive for CD95 and negative for the exhaustion markers.

T precursor exhausted (T-pex) cells are a specialized population of antigen experienced CD8 T lymphocytes showing
features of exhausted and early memory cells. This population can be characterized by flow cytometry being positive
for CCR7, CD95, CD27 and bearing the expression of TGIT and PD-1. The subset is shown to be committed to generate
dysfunctional exhausted like progeny, and it has been described to undergo proliferation generating effector T cells in
response to immune checkpoint blockade using anti PD-1 drugs.

T stem cells, share the T-pex phenotype, with the exception of exhaustion marker positivity, and give origin to fully
functional progeny.**

The below plots show CD8" naive, T-pex SCM and CM gating strategy for the markers shown in table 6, following the
spectral implementation of the lymphocyte panel and the data acquisition BD FACSymphony™ A5 SE Cell Analyzers
platform.

BV480 CD45RO UCHL1 5ul 566143
Violet 405 nm

BV711 CD95 DX2 5l 563132

RB545 CD16 3G8 5ul 569243
Blue 488 nm

RB780 TIGIT 741182 Tul 755561
Yellow-Green 561 nm RY586 PD-1 EH12.1 5ul 568118

Table 6. Drop-in Markers for SCM analysis. Recommended volume per test was determined using 100ul of human whole blood.

A - CD8+ B - Not CD8 Naive C-CD27+CCR7+ D - T-stem

CD8 Naive . CD27+ CCR7+ ‘.

APC- CCW‘.—
 APCCCRT.
=RB7§O - TIGIJ
BBSIS CDASRA

s". 3,

7

BV711- CD95 BV650 - CD27 RY586 - PD-1 BV480 - CD45RO

Figure 5 - Human whole blood was stained with the Lymphocyte Backbone Panel Block (Table 1), the T cell Differentiation Panel Block (Table 3),
the T Helper Cell Subset Panel Block (Table 5) and additional drop-in markers (Table 6) and acquired on a BD FACSymphony™ A5 SE Cell Analyzer.
Tpex, Tstem and CM, SCM cells were identified by gating on CD8' T cells as shown for the Lymphocyte Backbone Panel Block and further gated as
shown above. Resolution of other key subsets in the panels was not affected by these additional markers (not shown).


https://www.bdbiosciences.com/en-eu/products/software/bd-research-cloud
https://www.bdbiosciences.com/en-eu/products/software/bd-research-cloud
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B cell:
CD27, 1gD

The B Cell Maturation and Subset Panel Blocks

These two panels allow comprehensive B cell phenotyping’ CD27 and IgD can be used to describe the CD19* cell maturation
curve. CD20, CD27, and CD38 allow bona fide discrimination of plasma cells and transitional cells. IgD, IgG, and IgM can
identify the process of isotype switching along maturation.

BV480 Igh IA6-2 (aka 6-1A6-2) 5ul
BV650 CD27 L128 S5ul

566138
563228

Violet 405 nm

Table 7. B Cell Panel Block. Recommended volume per test was determined using 100ul of human whole blood.

BUV661 IgG G18-145 5l 741639
Ultra-Violet 355 nm
BUV737 CD20 2H7 5l 612849
Violet 405 nm BV786 CD38 HIT2 5l 563964
Yellow-Green 561 nm  PE-CF594 IgM G20-127 S5ul 562539
Table 8. B Cell Subset Panel Block. Recommended volume per test was determined using 100ul of human whole blood.
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Figure 6 - Washed human whole blood was stained with the Lymphocyte Backbone Panel Block (Table 1) The B cell Panel Block (Table 7) and B Cell Subset
Panel Block (Table 8) and acquired on a 5-laser BD FACSymphony™ A3 Cell Analyzer. Performance was also tested on the BD FACSymphony™ A5 and BD
FACSymphony™ A5 SE Cell Analyzers. Clear resolution of the B cell subsets was observed irrespective of the instrument utilized (not shown). B cells were
gated according to the Lymphocyte Backbone Panel Block. Furthermore, performance of the B Cell Panel Block was tested both with the B Cell Subset
Panel Block as well as the T Cell Subset Panel Block with comparable results.
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Unconventional T cells and NK cells:
Va7.2, CD161, TCRgd, CD7, CD16

Unconventional T Cells and NK Cell Panel Block

This panel block is dedicated to NK and unconventional T cell phenotyping. y6 T cells are captured by the corresponding
antibody, Mucosal Associated Invariant T cells (MAIT) are phenotyped as CD161* and TCR-Va 7.2*, and NKT cells are
classically defined as CD3* CD56"#°

BUV615 TCRgd 1F2 5ul 751308
Ultra-Violet 355 nm

BUV737 CD16 3G8 0.5l 612786

BV711 CD161 DX12 10 pl 563865
Violet 405 nm

BV750 CD7 M-T701 5ul 747209
Blue 488 nm BB700 TCR-Va 7.2 OF-5A12 5pl 749483

Table 9. Unconventional T Cells and NK Cell Panel Block. Recommended volume per test was determined using 100ul of human whole blood.
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Figure 7 - Human whole blood was stained with the Lymphocyte Backbone Panel Block (Table 1) and the Unconventional T Cells and NK Cell Panel
Block (Table 9) and acquired on a 5-laser BD FACSymphony™ A3 Cell Analyzer. Performance was also tested on the BD FACSymphony™ A5 and BD
FACSymphony™ A5 SE Cell Analyzers. Clear resolution of the cell subsets was observed irrespective of the instrument utilized (not shown). MAIT
and y&T cells were analyzed by first gating on T cells from the Lymphocyte Backbone Panel Block whereas the NK cells were gated straight from the
CD45+ (see the Lymphocyte Panel Block).

The Unconventional T Cells and NK Cell Panel Block can be used together with the T Cell and B Cell Primary Panel
Blocks, creating a 20 color TBNK panel.

On the other hand, this block can also be used alone with only the Lymphocyte Backbone Panel Block. This gives room
for plenty of drop-in channels, with very low pre-existing spread for a deeper phenotyping (see Total Spread Matrix).

L


https://www.bdbiosciences.com/en-us/learn/science-thought-leadership/blogs/accurate-spread-measurement-panel-design
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Myeloid Panel Blocks Overview

The Myeloid Panel Blocks consist

of a shared myeloid backbone
including the generic myeloid
marker, CD33, and further monocyte
markers that act as a base for the
other phenotypic blocks.

DC subsets

Myeloid Backbone:

r

(L

tips&tricks

CD45, CD33, CD14, CD15, CD16, HLA-DR, Viability

The Myeloid Backbone Panel

The Myeloid Panel Block consists of a backbone panel which can be implemented
in a variety of ways, with four different deep-dive panels to phenotype:
granulocytes, DCs, Myeloid-derived Suppressor Cells (MDSC) and explore
additional myeloid markers for further subsetting.”

BUV496

CD16

3G8

These blocks allow deeper ord CD123, CD141, oot . t/J:(t):Zt SUVSe3 Lineage dump
. o Myeloi CD1c, CD11c se the new-and- L
henotyping of Dendritic Cells, ’ CD3 CD19
P ypIng Backbone improved BD Spectrum 355 nm

Granulocytes, Myeloid Derived
Suppressor Cell, including the
evaluation of some activation
markers.

The backbone and blocks can be
used all together or in the preferred
combinations.

Given the differential marker
expression within the myeloid
compartment, the markers in
this panel can be used in a wide
variety of combinations.

Monocyte subsets
CD45, CD33, CD14,
CD15, CD16, HLA-DR,
Viability

MDSCs
CD11b, CD66b

Activation

CD163, CD86, CD206,
CD32, CD64

Viewer to determine
appropriate filters, as
well as fluorochrome
compatibility and
fluorescent spillover.

r

L

tips&tricks

Using a lineage exclusion
for lymphocytes will
increase accuracy in
subset determination and
increase resolution.

BUV805

FVS575
Violet

405 nm BV786

Blue

488 nm B

Alexa
Red Fluor™ 700

640 nm
APC-H7

CD45

Viability

CD15

CD33

HI98 (also known
as HIM1)

WM53 (also

Tul 612944

612891
565694

563838

564588

known as WM-53)

HLA-DR G46-6

CD14

MdP9

560743

Tpl 560180

Table 10 . Myeloid Backbone Panel Block. Recommended volume per test was determined using 100ul of

human whole blood.
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C-Lin-CD33+

CD15-HLA-DR+

AF700 - HLA-DR

BBSIS - CD33

BUVS63 - CD19, CD3

D - CD15-HLA-DR+

,] Double negative.

" BUVA496 - CD16

Figure 8 - Human whole blood
was stained with the Myeloid
Backbone Panel Block (Table
10) and acquired on a 5-laser
BD FACSymphony™ A3

Cell Analyzer. Performance
was also tested on the BD
FACSymphony™ AS and BD
FACSymphony™ AS SE Cell
Analyzers. Clear resolution of
the cell subsets was observed
irrespective of the instrument
utilized (not shown). Gating
is done directly from the
singlet gate. Cells that

are Lin-, CD33+ HLA-DR+,
CD14-CD16 double negative
can be further analyzed

with dendritic cell markers.
Classical Monocytes (cMO),
intermediate Monocytes
(iMo), non-classical
monocytes (ncMo).



https://www.bdbiosciences.com/en-eu/resources/bd-spectrum-viewer
https://www.bdbiosciences.com/en-eu/resources/bd-spectrum-viewer
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DC subsets:
CD123, CD141, CD1¢, CD11c

Myeloid Backbone:

CD45, CD33, CD14, CD15, CD16, HLA-DR, Viability

The Dendritic Cell (DC) Subset Panel Block

The four markers included here allow the discrimination of plasmacitoyd Dendritic Cells p(DC) via CD11c” and CD123*,
Conventional DC1 (cDC1) via CD11c* and CD141*, and Conventional DC2 (cDC2) via CD11c* and CD1a*."

Ultra-Violet 355 nm  BUV615 CD141 1A4 Sul 752356
Violet 405 nm BV480 CDM11c B-ly6 Sul 566135
Blue 488 nm BB700 CD1c F10/21A3 Tul 746095
Yellow-Green 561 nm  PE-Cy7 CD123 7G3 1l 560826

Table 11. DC Subset Panel Block. Recommended volume per test was determined using 100ul of human whole blood.

A - CD14-CD16- B - CD11c+ mDCs

— . [CD141+ cDC1
w3 CD123+ pDCs T

CD1c+ cDC2

L a

CD11c+mDGCs 10

PE-Cy7 - CD123
BUV615 - CD141

\

BV480 - CD11c BB700 - CD1c

Figure 9 - Human whole blood was stained with the Myeloid Backbone Panel Block (Table 10) and the DC Subset Panel Block (Table 11) and acquired on
a 5-laser BD FACSymphony™ A3 Cell Analyzer. Performance was also tested on the BD FACSymphony™ A5 and BD FACSymphony™ A5 SE Cell Analyzers.
Clear resolution of the cell subsets was observed irrespective of the instrument used (not shown). Initial gating was done according to the Myeloid
Backbone Panel Block, gating on CD45+, Lin-, non-basophils, HLA-DR+, and CD14-CD16- (see Myeloid Backbone Panel Block). Plasmacytoid DCs (pDCs),
myeloid DCs (mDCs) and conventional DCs (cDCs).
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Myeloid Backbone:

CD45, CD33, CD14, CD15, CD16, HLA-DR, Viability

The Granulocyte Panel Block

This panel block enables characterization of the different subpopulations of granulocytes, where eosinophils and
neutrophils can initially be gated by high SSC and CD15 expression, and basophils will be found in the SSC low CD15" cell
fraction. Further characterization using a combination of this panel block, as well as the backbone markers CD16 and
HLA-DR will further determine each subtype.’>"

AER-37 (aka
BV605 FcERTa 2ul 747785
Violet 405 nm CRA-1, CRA)
BV711 Siglec 8 837535 15l 747870
Red 640nm e ey CD66b G10F5 1l 561645

647

Table 12. Granulocyte Panel Block. Recommended volume per test was determined using 100ul of human whole blood.

B - Eosinophils C - Neutrophils D - Basophils

Basophils

SSC High Eosinophils

- SSC
BV786 0 CD15

4 Non Eosinophils
Neutrophils

BV711 - Siglec 8
BV60S - FcERla

{

\

BV786 - CD15 APC - CD66b BUV496 - CD16 AF700 - HLA-DR
Figure 10 - Human whole blood was stained with the Myeloid Backbone Panel Block (Table 10) and the Granulocyte Panel Block (Table 12) and
acquired on a 5-laser BD FACSymphony™ A3 Cell Analyzer. Performance was also tested on the BD FACSymphony™ A5 and BD FACSymphony™ A5 SE
Cell Analyzers. Clear resolution of the cell subsets was observed irrespective of the instrument utilized (not shown). Initial gating was done according

to the Myeloid Backbone Panel Block, gating on CD45pos (see Myeloid Backbone Panel Block).
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Myeloid Backbone: MDSCs:
CD11b, CD15, CD66b

CD45, CD33, CD14, CD15, CD16, HLA-DR, Viability

Myeloid-derived Suppressor Cell (MDSC) Panel Block

There are two major groups of MDSCs, either derived from the polymporphonuclear - PMN-MDSCs or the monocytic M-MDSCs
compartment. The three markers in this panel, together with HLA-DR are considered the minimum for identifying these cells.”

ICRF44 (also

Ultra-Violet 355 nm BUV395 CD11b
known as 44)

Tul 563839

Red 640 nm 2267’“’ fluor CD66b G10F5 1l 561645

Table 13. MDSC Panel Block. Recommended volume per test was determined using 100ul of human whole blood.

A - Singlets B - CD45+ SSC low C- HLA-DR CD11b+

zzzzz

. G-MDSCs
w3 HLA-DR- CD11b+

M-MDSCs

nnnnn o
o r
L

\

APC - CD66b

SSC

\ BUV395 - CD11b

BUV805 - CD45 AF700 - HLA-DR APC-H7 - CD14

Figure 11 - Human whole blood was stained with the Myeloid Backbone Panel Block (Table 10) and the Myeloid-derived Suppressor Cell Panel Block (Table
13) and acquired on a 5-laser BD FACSymphony™ A3 Cell Analyzer. Performance was also tested on the BD FACSymphony™ A5 and BD FACSymphony™ A5
SE Cell Analyzers. Clear resolution of the cell subsets was observed irrespective of the instrument utilized (not shown) Initial gating was done from singlets.

Introduction

Lymphocyte Panel Blocks Myeloid Panel Blocks Protocols

Activation:
CD163, CD86, CD206, CD32, CD64

Myeloid Backbone:

CD45, CD33, CD14, CD15, CD16, HLA-DR, Viability

Myeloid Activation Panel Block

Myeloid cells are constantly monitoring the body for signs of pathogens and tissue damage and are often considered the
body’s first line of defense. Myeloid cells will be activated by several different types of receptors, depending on the nature
of the signal and the cell type. This panel consists of markers with diverse functions that have been implicated in overall
activation of circulating myeloid cells or as more anti-inflammatory.*"*** Dysregulation of these markers has even been
implicated in diseases such as cancer, sepsis and autoimmune disease.”**

BUV661 CD163 GHI/61 Tul 741645
Ultra-Violet 355 nm

BUV737 CD86 BU63 Tul 748376

BV650 CD64 10.1 Tl 740580
Violet 405 nm

BV750 CD32 3D3 1ul 747110
Yellow-Green 561 nm  PE-CF594 CD206 19.2 5ul 564063

Table 14. Myeloid Activation Panel Block. Recommended volume per test was determined using 100ul of human whole blood.

Marker expression on different subpopulations of monocytes

a
\ Moo [ [Mo

incMo

A j\ Subset Name
' MA cMO

T T T T L 14 e e T v Ty — g T T T
3 3 4 5
TR T 1ot 10 T B 10 10 10° 100 10t 10° 10 10 L T 10 10

BUV661 - CD163 BUV737 - CD86 " PE-CF594 - CD206 BV750 - CD32 BV650 - CD64

Marker expression on different subpopulations of dendritic cells
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Lymphocyte Panel Blocks

Antibody staining

Myeloid Panel Blocks

Protocols

Sign up for a free BD Research Cloud account to explore these panel

blocks, and easily add drop-in reagents for your experiment.

Use the BD Horizon™ Brilliant Stain Buffer to ensure optimal performance.

BD Human Fc Block™ Reagent should be added when nonspecific Fc
binding is of concern, such as when using antibodies with IgG2a isotype.

Different workflows can be used to stain cells, depending on the type of sample used.

Staining Whole Blood

Pre-wash Optional
forIgG  spin step . 1x wash
staining down 7 F PBS
Wash whole blood f/(;
with 10 times the i
volume of PBS Pre-incubation \_/

of chemokine Stain
This step is only receptor

. ) Add antibodies
necessary for antibodies i Brilliant Stai
the B Cell Subset for 10 minutes :: ffn IIC;Int ta;:'r
Panel Block at 37°C. ufter Plus at
for 30 min

Staining PBMC or enriched cells

Tx wash R
- PBS ’
g
\&/
Stain

Add antibodies in
Brilliant Stain Buffer
Plus at RT for 30 min

2x wash

Stain Buffer

*
* %

&/

FVS Stain

Add FVSina
protein free buffer
at RT for 20 min

N
7

-— ) 4 Stain
XZ‘ é Y Buffer
&
FVS Stain RBC lysis
Add FVSina Add BD FACS
protein free Lysing Solution
buffer at RT at RT for 10 min
for 20 min

Optional step
Fixing with BD
FACSLysing Solution

Acquire
Add 0.5ml

BD FACS
Stain Buffer

Acquire
Add 0.5ml

BD FACS
Stain Buffer

Expand your research with confidence

BD Service and Support

BD Biosciences instruments and reagents are backed by a world-class technical service and
scientific application support organization with unmatched flow cytometry experience. Our
integrated approach combines flow cytometry instrumentation with trusted reagents and
applications to support your research and help advance scientific discoveries.

BD Biosciences technical application support specialists are available to provide both
on-site or remote support on instruments, software and reagents across a broad range
of applications. You are welcome to contact us, for example, for panel design support or
assistance in setting up and optimizing your instrument.

BD also offer a variety of flow cytometry training courses for instruments and applications,
to help you take full advantage of the capabilities of BD products quickly and efficiently.
Courses are led by BD professionals with extensive flow cytometry experience and combine
theory with hands-on practice.

Please contact your local BD representative for more information or email
Scientific Support to be directly connected to our Scientific Support Team.

Did you know?

You can now reach our Scientific Support Team via live web-chat.

Go to bdbiosciences.com and click the “Message Us” button available
9:00 - 17:00 CET.

19


https://www.bdbiosciences.com/en-eu/products/software/bd-research-cloud
mailto:help.biosciences%40europe.bd.com?subject=
http://www.bdbiosciences.com

Bibliography

10.

1.

12.

Nguyen R, Perfetto S, Mahnke YD, Chattopadhyay P, Roederer M.
Quantifying spillover spreading for comparing instrument performance
and aiding in multicolor panel design. Cytometry A. 2013;83(3):306-315.
https://doi.org/10.1002/cyto.a.22251.

Koch S, Larbi A, Derhovanessian E, Ozcelik D, Naumova E, Pawelec G.
Multiparameter flow cytometric analysis of CD4 and CD8 T cell subsets
in young and old people. Immun Ageing. 2008;5:6. Published 2008

Jul 25. https://doi.org/10.1186/1742-4933-5-6.

This table provides general guidance with respect to the relative
capability of different fluorochromes to resolve dimly stained
populations; it is not a representation of absolute fluorescence. Rankings
were determined by comparing the stain index (resolution) of cells
stained with multiple formats on several clones run on a variety of

flow cytometers. Many factors can influence the relative fluorochrome/
reagent performance on a given instrument, including laser power, PMT
voltage, optical filters, antibody clone and biological sample.

Mahnke YD, Beddall MH, Roederer M. OMIP-017: human CD4(+)
helper T-cell subsets including follicular helper cells. Cytometry A.
2013;83(5):439-440. https://doi.org/10.1002/cyto.a.22269.

Gattinoni, L., Speiser, D,, Lichterfeld, M. et al. T memory stem cells in
health and disease. Nat Med 23, 18-27 (2017).
https://doi.org/10.1038/nm.4241.

Galletti G, De Simone G, Mazza EMC, et al. Two subsets of stem-like
CD8+ memory T cell progenitors with distinct fate commitments in
humans. Nat Immunol. 2020;21(12):1552-1562.
https://doi.org/10.1038/s41590-020-0791-5.

Carsetti R, Terreri S, Conti MG, et al. Comprehensive phenotyping of
human peripheral blood B lymphocytes in healthy conditions. Cytometry
A. 2022;101(2):131-139. https://doi.org/10.1002/cyto.a.24507.

Kurioka A, Jahun AS, Hannaway RF, et al. Shared and Distinct Phenotypes
and Functions of Human CD161++ Va7.2+ T Cell Subsets. Front Immunol.
2017;8:1031. Published 2017 Aug 30.
https://doi.org/10.3389/fimmu.2017.01031.

Amy N. Courtney, Gengwen Tian, Leonid S. Metelitsa; Natural killer T
cells and other innate-like T lymphocytes as emerging platforms for
allogeneic cancer cell therapy. Blood 2023; 141 (8): 869-876. doi:
https://doi.org/10.1182/blood.2022016201.

Mair, F, Liechti, T. Comprehensive Phenotyping of Human Dendritic Cells
and Monocytes. Cytometry. 2021; 99: 231- 242.
https://doi.org/10.1002/cyto.a.24269.

Mair F, Liechti T. Comprehensive Phenotyping of Human Dendritic Cells
and Monocytes. Cytometry A. 2021;99(3):231-242.
https://doi.org/10.1002/cyto.a.24269.

Anselmino LM, Perussia B, Thomas LL. Human basophils selectively
express the Fc gamma RII (CDw32) subtype of IgG receptor. J Allergy
Clin Immunol. 1989;84(6 Pt 1):907-914.
https://doi.org/10.1016/0091-6749(89)90388-6.

bdbiosciences.com

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

Youngblood BA, Leung J, Falahati R, Williams J, Schanin J,
Brock EC, Singh B, Chang AT, O’Sullivan JA, Schleimer RP, et
al. Discovery, Function, and Therapeutic Targeting of Siglec-8.
Cells. 2021; 10(1):19. https://doi.org/10.3390/cells10010019.

Gustafson MP, Lin Y, Maas ML, et al. A method for identification
and analysis of non-overlapping myeloid immunophenotypes
in humans. PLoS One. 2015;10(3):e0121546. Published 2015 Mar
23. https://doi.org/10.1371/journal.pone.0121546.

Veglia, F,, Sanseviero, E. & Gabrilovich, D.I. Myeloid-derived
suppressor cells in the era of increasing myeloid cell diversity.
Nat Rev Immunol 21, 485-498 (2021).
https://doi.org/10.1038/s41577-020-00490-y.

Bourgoin, P, Biéchelé, G, Ait Belkacem, I, Morange, P-E,
Malergue, F. Role of the interferons in CD64 and CD169
expressions in whole blood: Relevance in the balance between
viral- or bacterial-oriented immune responses. Immun Inflamm
Dis. 2020; 8: 106— 123. https://doi.org/10.1002/iid3.289.

McLellan, A.D., Starling, G.C., Williams, L.A., Hock, B.D. and
Hart, D.N.J. (1995), Activation of human peripheral blood
dendritic cells induces the CD86 co-stimulatory molecule.
Eur. J. Immunol., 25: 2064-2068.
https://doi.org/10.1002/eji.1830250739.

Anania JC, Chenoweth AM, Wines BD, Hogarth PM. The Human
FcyRII (CD32) Family of Leukocyte FcR in Health and Disease.
Front Immunol. 2019;10:464. Published 2019 Mar 19.
https://doi.org/10.3389/fimmu.2019.00464.

Buechler C, Ritter M, Orsé E, Langmann T, Klucken J, Schmitz G.
Regulation of scavenger receptor CD163 expression in human
monocytes and macrophages by pro- and antiinflammatory
stimuli. J Leukoc Biol. 2000;67(1):97-103.
https://doi.org/10.1002/jlb.67.1.97.

Comi M, Avancini D, Santoni de Sio F, et al. Coexpression of
CD163 and CD141 identifies human circulating IL-10-producing
dendritic cells (DC-10). Cell Mol Immunol. 2020;17(1):95-107.
https://doi.org/10.1038/s41423-019-0218-0.

Modak M, Mattes AK, Reiss D, et al. CD206+ tumorassociated
macrophages cross-present tumor antigen and drive antitumor
immunity. JCI Insight. 2022;7(11):e155022. Published 2022 Jun
8. https://doi.org/10.1172/jci.insight.155022.

Skibsted S, Jones AE, Puskarich MA, et al. Biomarkers

of endothelial cell activation in early sepsis. Shock.
2013;39(5):427-432.
https://doi.org/10.1097/SHK.0b013e3182903f0d.

Luo Q, Xiao P, Li X, et al. Overexpression of CD64 on
CD14++CD16- and CD14++CD16+ monocytes of rheumatoid

arthritis patients correlates with disease activity. Exp Ther Med.
2018;16(3):2703-2711. https://doi.org/10.3892/etm.2018.6452.

BD, the BD Logo, BD Cytofix, BD FACSLyse, BD FACSymphony, BD Horizon RealBlue, BD Horizon RealYellow, Cytofix/Cytoperm, FACS,
Fc Block, FlowJo, GolgiPlug, GolgiStop, Horizon, Horizon Brilliant, Pharm Lyse and Pharmingen are trademarks of Becton, Dickinson
and Company or its affiliates. All other trademarks are the property of their respective owners. © 2023 BD. All rights reserved.

BD Flow Cytometers are Class 1 Laser Products.

For Research Use Only. Not for use in diagnostic or therapeutic procedures.

Pacific Blue, Alexa Fluor and Texas Red are trademarks of Life Technologies Corporation. Cy is a trademark of Global Life Sciences
Solutions Germany GmbH or an affiliate doing business as Cytiva. CF is a trademark of Biotium, Inc.

BD-106098

™

4


http://www.bdbiosciences.com
http://www.bdbiosciences.com
https://doi.org/10.1002/cyto.a.22251
https://doi.org/10.1186/1742-4933-5-6
https://doi.org/10.1002/cyto.a.22269
https://doi.org/10.1038/nm.4241
https://doi.org/10.1038/s41590-020-0791-5
https://doi.org/10.1002/cyto.a.24507
https://doi.org/10.3389/fimmu.2017.01031
https://doi.org/10.1182/blood.2022016201
https://doi.org/10.1002/cyto.a.24269
https://doi.org/10.1002/cyto.a.24269
https://doi.org/10.1016/0091-6749(89)90388-6
https://doi.org/10.3390/cells10010019
https://doi.org/10.1371/journal.pone.0121546
https://doi.org/10.1038/s41577-020-00490-y
https://doi.org/10.1002/iid3.289
https://doi.org/10.1002/eji.1830250739
https://doi.org/10.3389/fimmu.2019.00464
https://doi.org/10.1002/jlb.67.1.97
https://doi.org/10.1038/s41423-019-0218-0
https://doi.org/10.1172/jci.insight.155022
https://doi.org/10.1097/SHK.0b013e3182903f0d
https://doi.org/10.3892/etm.2018.6452

