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Regulatory T Cells

The immune system has regulatory mechanisms that prevent sustained
inflammatory responses and attacks on healthy tissue. Regulatory T cells
(Treg cells) play a role in maintaining immune homeostasis, preventing
autoimmunity, moderating inflammation, and minimizing collateral
damage to tissue. A primary function of Treg cells is to inhibit the function
of antigen-presenting cells and effector T cells (Teff cells). Consequently,
reduced Treg cell activity may be associated with human autoimmune
diseases, including rheumatoid arthritis, type | diabetes, multiple sclerosis,
systemic lupus erythematosus, and myasthenia gravis. In addition, Treg
cells may play a causative role in aplastic anemia, graft-versus-host disease,
and transplant rejection. CD4* Treg cells are traditionally divided into 3
subsets. These include, naturally occurring CD4*CD25* Treg cells that
develop in the thymus and induced CD4* Tregs, known as Tr1 and Th3 cells,
that develop in the periphery. Although the characteristics of these
subtypes continue to be defined, they typically have different surface
markers, secreted products, and mechanisms of action (Table 1). Studies
have suggested that the naturally occurring CD4*CD25* Treg cells, which
comprise 5-10% of the total peripheral CD4* T cells, have a central role in
immune control.
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TABLE 1. Characteristics of (D4* Treg Cells
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1. Secretion of TGF-31, IL-10, IL-35, and Galectin-1
« Inhibits the differentiation, proliferation, and activation of Teff cells
« Suppresses cytokine production by Teff cells

« IL-35 and TGF-B1 induces IL-10 production and regulates FoxP3 expression,
promoting the maintenance and expansion of (D4*(D25* Treg cells
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7. Induction of Infectious Tolerance

« In'mice, membrane-associated LAP-TGF-31 converts non-Treg cells
into functional, FoxP3-expressing Treg cells

+ Activation of A, , receptors by Adenosine
blocks the expressmn of costimulatory
molecules and growth factor receptors in
Teff cells, inhibiting Teff cell activation,
proliferation, and expansion
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5. Transfer of Inhibitory cAMP through Gap Junctions
« Inhibits Teff cell proliferation and IL-2 gene expression

6. Membrane-associated Galectin-1
- Binds to GM1 ganglioside on Teff cells

« Induces cross-linking of associated integrins, triggering TRPC5 channel
activation and calcium influx, inhibiting Teff proliferation

This illustration represents general pathways suggested in the scientific literature and is not to be considered comprehensive nor definitive.
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Flow Cytometry Markers for Treg Cells
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Detection of LAP on (D25 Mouse Splenocytes. Splenocytes from BALB/c mice were
labeled using APC-conjugated Mouse D25/ IL-2 Ro. Monoclonal Antibody (Catalog #
FAB2438A) and PE-conjugated Human/Mouse LAP Monoclonal Antibody (Catalog #
FAB2463P). Quadrants were set based on isotype controls.
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Detection of (D39 on Mouse Splenocytes. Mouse splenocytes were labeled using APC-
conjugated Mouse CD39/ENTPD1 Monoclonal Antibody (Catalog # FAB4398A; filled histo-
gram) or an APC-conjugated Isotype Control Antibody (Catalog # ICO05A; open histo-
gram).

LAG-3

Detection of LAG-3 on Mouse Splenocytes. Mouse splenocytes were treated with PMA/
calcium ionomycin and then labeled using APC-conjugated Mouse CD4 Monoclonal Anti-
body (Catalog # FAB554A) and PE-conjugated Mouse LAG-3 Polyclonal Antibody (Catalog #
FAB3328P). Quadrants were set based on isotype controls.
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Detection of GITR on (D4* Lymphocytes. Human peripheral blood (D4* lymphocytes
were stimulated with PHA and then labeled using APC-conjugated Human GITR

Monoclonal Antibody (Catalog # FAB689A; filled histogram) or an APC-conjugated Mouse
1gG, Isotype Control Antibody (Catalog # IC002A; open histogram).

For research use only. Not for use in diagnostic procedures.

(D127

Detection of (D127 on (D4* Mouse Splenocytes. Splenocytes from BALB/c mice were
labeled using APC-conjugated Mouse CD4 Monoclonal Antibody (Catalog # FAB554A) and
PE-conjugated Mouse (D127/IL-7 Rot Antigen Affinity-purified Polyclonal Antibody (Cata-
log # FAB747P). (D127, which is present on most mature T cells, is absent on (D4*(D25*
Treg cells. Quadrants were set based on isotype controls.
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Detection of (D73 on Mouse (D4* Splenocytes. Mouse CD4* splenocytes were stained
using PE-conjugated Mouse 5'-Nucleotidase/CD73 Monoclonal Antibody (Catalog #
FAB4488P; filled histogram) or a PE-conjugated Isotype Control Antibody (Catalog #
1C003P; open histogram).




Treg Cell Multi-Color
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Flow Cytometry Kits
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Kit Contents: (Contents also sold separately) 14 10
APC-conjugated anti-FoxP3 ] ]
PE-conjugated anti-CD25 2 2]
. . S 107 S 102
PerCP-conjugated anti-CD4 or £ 7 £10 7
FITC-conjugated anti-(D4 : :
Specifically formulated staining buffers 1 1
. - -
Goat lgG-APC isotype control 104 104
Species (Catalog #): Human (FM(013) ] ]
Mouse (FMC014
10° TR T T T 100 EmEma mmanaan T T
Rat (FMC015) 10 10 10 10 10 10 10 102 10 10
Size: 50 Tests (D4 (D25
Detection of Human Treg Cells using Multi-Color Flow Cytometry. Human peripheral blood mononuclear cells (PBMCs) were assessed for FoxP3, (D25, and (D4 expression
using antibodies and buffers included in the Human Regulatory T Cell Multi-Color Flow Cytometry Kit (Catalog # FMC013). Quadrants were set based on isotype controls.
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Inhibition of T Cell Proliferation by LRRC32. The induction of Human T cell prolifera-
tion induced by 2 p1g/mL Human (D3& Monoclonal Antibody (Catalog # MAB100) was
inhibited in a dose-dependent manner by Recombinant Human LRR(32 (Catalog #
6055-LR). T cell proliferation was measured by *H-thymidine incorporation.

LAP Suppression of TGF-31 Activity. The ability of Recombinant Human TGF-[31
(Catalog # 240-B; 1 ng/mL) to inhibit the proliferation of HT2 mouse helper T cells is
suppressed by increasing concentrations of Recombinant Human LAP (Catalog # 246-
LP) as measured using Resazurin (Catalog # AR002).

0X40 Suppresses 0X40 Ligand-induced IL-2 Production. Increasing concentrations
of Recombinant Mouse 0X40 Fc Chimera (Catalog # 1256-0X) inhibit IL-2 production
induced by Recombinant Mouse 0X40 Ligand (Catalog # 1236-0X) in mouse T cell
culture supernatants as measured using the Mouse IL-2 Quantikine® ELISA Kit (Cata-
log # M2000).

Antibodies for IHC & ICC

FoxP3 and (D4 in Human Tonsil. FoxP3 was detected in human tonsil tissue using
Human FoxP3 Antigen Affinity-purified Polyclonal Antibody (Catalog # AF3240) fol-
lowed by staining with NorthernLights™ 557-conjugated Anti-Goat IgG Secondary
Antibody (Catalog # NL0O1; red). (D4 was detected using Human (D4 Monoclonal
Antibody (Catalog # MAB379) followed by staining with NorthemLights 493-conju-
gated Anti-Mouse IgG Secondary Antibody (Catalog # NLO09; green). The nuclei were
counterstained with DAPI (blue).

ELISAs
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Measurement of IL-10 Levels Using the Quantikine ELISA Kit. Human PBMCs were
stimulated with 10 pug/mL PHA for 24, 72, or 120 hours. Aliquots of the cell culture
supernatants were assayed using the Human IL-10 Quantikine ELISA Kit (Catalog #
D1000B).
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ELISpot

Detection of Granzyme B-secreting (D4* Cells using ELISpot. Mouse splenocytes
enriched for CD4* cells were assessed for Granzyme B secretion using the Mouse
(D4*/Granzyme B ELISpot Kit (Catalog # EL6024). (D4* cells were first enriched by a
short incubation in ELISpot wells coated with anti-CD4. Following a wash, CD4-en-
riched cells were then stimulated overnight in culture media with PMA/Ca** ionomy-
cin. During the incubation, anti-mouse Granzyme B antibodies capture the secreted
enzyme which is then visualized as blue spots.
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For more information, please visit our website at
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*ELISpot Kits & Development Modules * Cell Selection & Detection Kits & Reagents

For research use only. Not for use in diagnostic procedures.
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(D4+(D25* Regulatory T Cell Enrichment using MagCellect™ Cell Selection Kits

R&D Systems offers MagCellect Cell Selection Kits for human, mouse, or rat CD4*CD25* Treg cell isolation.
The MagCellect Kits are designed to isolate CD4*CD25* Treg cells from a mononuclear cell suspension
using a two-step procedure. CD4*T cells are initially enriched by negative selection. CD25* T cells are then
isolated by positive selection from the CD4* T cell fraction. The typical purity of the recovered CD4+*CD25*
Treg cells ranges between 85-95% for the human kit, 84-94% for the mouse kit, and 75-85% for the rat kit.

MagCellect KIT CATALOG # KIT CONTENTS
Human CD4*(D25* Regulatory T Cell Isolation Kit MAGH104 | Human CD4* T Cell Biotinylated Antibody Cocktail, Streptavidin Ferrofluid,
Anti-Human (D25 Ferrofluid (Clone 24238), 10X Buffer, Staining Reagent for
Human (D4*CD25* Regulatory T Cells
Mouse CD4*CD25* Regulatory T Cell Isolation Kit MAGM208 | Mouse CD4*T Cell Biotinylated Antibody Cocktail, Streptavidin Ferrofluid,
Mouse (D25 Biotinylated Antibody (Clone PC61.5), 10X Buffer
Rat CD4*(D25* Regulatory T Cell Isolation Kit MAGR304 | Rat CD4T Cell Antibody Cocktail, Anti-Mouse IgG Ferrofluid, Streptavidin
Ferrofluid, Rat (D25 Biotinylated Antibody, 10X Buffer
Assay Principle
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Enrichment of (D4*(D25* T cells using the MagCellect CD4*CD25* Regulatory T Cell Isolation Kits. The (D4 Antibody Cocktail is added to a mononuclear cell suspension. Undesired
cells are bound by the antibodies and then captured by MagCellect Ferrofluid magnetic particles, or equivalent. The undesired cells are isolated from the sample by negative selection
using a MagCellect Magnet (Catalog # MAG997), or equivalent, and an enriched CD4* T cell population is aspirated from the sample solution. MagCellect anti-Human (D25 Ferrofluid or
Biotinylated (D25 Antibody and Streptavidin Ferrofluid is then added to the CD4* T cell solution. (D4*CD25* T cells are captured by applying the MagCellect Magnet, or any compatible
magnet system.
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Enrichment of (D4*(D25" Treg Cells using the MagCellect Kits. CD4*(D25* Treg
cells were isolated from (A) human PBMCs using the MagCellect Human (D4*(D25*
Regulatory T Cell Isolation Kit (Catalog # MAGH104) or (B) mouse splenocytes using the
MagCellect Mouse CD4*(D25* Regulatory T Cell Isolation Kit (Catalog # MAGM208). Total
(D4*(D25*Treg cells were detected using Fluorescein-conjugated CD4 and PE-conjugated
(D25 antibodies.
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