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定義調節性T細胞新幫手

新品完整收錄版

活捉調節性T細胞最佳組合

研究Adaptive Treg 細胞最新最有利的工具

最 近 研 究 報 告 指 出 ， 不 論

是 在 h u m a n 或 是 M o o u s e ，

CD4+FoxP3+ 調節性T細胞同時

也會表現CD39表面分子，因

此，將CD39，CD25，CD127等

重要marker列入實驗考量，將更

能清楚定義CD4+調節性T細胞。

近年來，FoxP3的發現，帶動CD4+CD25+FoxP3+調節性T

細胞的研究熱潮，然而，由於FoxP3為細胞內分子，細胞

需要經過固定打洞的步驟，才能使針對FoxP3抗體進入細

胞內染色。這樣的細胞經過分選後，為死細胞，並不能

在加以培養研究。最近，報導指出，CD4+CD25+CD127- 

調節性T細胞，FoxP3的表現很強，利用這樣針對細胞表

面組合，研究人員可以分選出活的調節性T細胞囉

調節性T細胞 在免疫調控機制

中，扮演了一個相當重要的角

色，其中的CD4+ CD25+ 調節

性T 細胞可防止自體免疫疾病

與器官排斥反應以及維持自體

耐受性(self-tolerance)，透過分

泌免疫抑制性細胞激素(TGF-b

與IL-10)的方式，對致病性T細胞的產生抑制作用。

Cat. No. Name  

560131 Hu FoxP3 Staining Kit - Alexa Fluor 488, FoxP3, CD4, CD25 

560132 HuFoxP3 Staining Kit - Alexa Fluor 647, FoxP3, CD4, CD25 

560133 Hu FoxP3 Staining Kit - PE, FoxP3, CD4, CD25 

560414 Ms Foxp3 PE 

560407 Ms Foxp3 Alexa Fluor® 488 

560402 Ms Foxp3 Alexa Fluor® 647 

560082 Hu FoxP3 PE 

560407 Ms Foxp3 Alexa Fluor® 488 

560402 Ms Foxp3 Alexa Fluor® 647 

560098 Human FoxP3 Buffer Set 

560409 MS Foxp3 Buffer Set 
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Human CD39 (clone TÜ66): enhanced characterization 
of Tregs

The BD Pharmingen-brand anti-human CD39 (clone TÜ66) 
monoclonal antibody is a recently identified marker for human 
Tregs and is available in PE and APC formats for use in 
flow cytometry.  TÜ66 recognizes ENTPD1, an ectoenzyme 
that belongs to the family of ectonucleoside triphosphate 
diphosphohydrolases (E-NTPDases). Recently, it has been 
shown that CD39 is also expressed in FoxP3 expressing CD4+ 
Tregs in both human and mice, thereby adding to the list of cell 
surface markers such as CD25 and CD127 that could be used to 
identify CD4+ Tregs.1,2

Figure 2. Analysis of human CD39 expression in whole blood.

Whole blood samples were stained at room temperature in the dark for 
20 minutes with FITC CD4 clone RPA-T4 (Cat. No. 555346), PE-Cy7 CD25 
clone M-A251 (Cat. No. 557741), PE CD127 clone hIL-7R-M21 (Cat. No. 
557938), and APC CD39 clone TÜ66 (Cat. No. 560239). The cells were 
then lysed and washed twice in 1% FBS wash buffer, and samples were 
run on a BD FACSCanto™ system. 

BD Biosciences Expands Regulatory T Cell Offerings

As part of its ongoing efforts to support research 
in T cell regulation, BD Biosciences has expanded 
its portfolio with three new high quality research 
reagents. TGF-b1, CD39 (Clone TÜ66), and a new 
cocktail.

Human TGF-b1 monoclonal antibody: a powerful new 
tool for studying adaptive Treg populations

BD Pharmingen™-brand anti-human TGF-b1 PE conjugates are 
optimized for flow cytometric detection of TGF-b1, a member 
of the TGF-b superfamily. TGF-b1 is a key cytokine involved 
in a multitude of cellular processes and has recently been 
identified as playing an important role in the development and 
function of Regulatory T cells (Tregs).

Figure 1. TGF-b expression in activated human PBMCs. 

Human PBMCs were activated with PMA and ionomycin, in the presence 
of Monensin and Brefeldin A (BFA) for 24 hours at 37°C. Activated cells 
were processed by fixation and permeabilization followed by staining 
with FITC-conjugated IFN-g (Cat. No. 554551) and PE-conjugated TGF-b 
(Cat. No. 560227) monoclonal antibodies.
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APC CD39, with isotype control

Description Clone Isotype Size Cat. No.

BD Pharmingen PE Mouse Anti-Human CD39 TÜ66 Mouse IgG2b, k 100 tests 555464

BD Pharmingen APC Mouse Anti-Human CD39 TÜ66 Mouse IgG2b, k 100 tests 560239

Description Clone Isotype Size Cat. No.

BD Pharmingen PE Mouse anti-Human TGF-b TB21 Mouse IgG1, k 100 tests 560227

References
1. Borsellino G, Kleinewietfeld M, Mitri D et al. Expression of ectonucleotidase 
CD39 by FOXP3+ Treg cells: hydrolysis of extracellular immune suppression. Blood. 
2007; 110:(4):1225-1232.

2. Deaglio S, Dwyer, KM, Gao W, et al. Adenosine generation catalyzed by CD39 
and CD73 expressed on regulatory T cells mediates immune suppression. J Exp 
Med. 2007; 204:(6):1257-1265.
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APC CD39, with isotype control

Description Clone Isotype Size Cat. No.

BD Pharmingen PE Mouse Anti-Human CD39 TÜ66 Mouse IgG2b, k 100 tests 555464

BD Pharmingen APC Mouse Anti-Human CD39 TÜ66 Mouse IgG2b, k 100 tests 560239

Description Clone Isotype Size Cat. No.

BD Pharmingen PE Mouse anti-Human TGF-b TB21 Mouse IgG1, k 100 tests 560227
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Human RegulatoryT Cell Cocktail 
(CD4/CD25/CD127) :
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BD Biosciences Expands Regulatory T Cell Offerings (continued)

BD Human Regulatory T Cell Cocktail (CD4/CD25/
CD127): simplify identification and isolation of Tregs

The BD Pharmingen-brand Human Regulatory T Cell 
Cocktail is a three-color reagent that can be used to identify 
CD4+CD25int/highCD127low live natural Treg populations. The 
reagent cocktail includes anti-human CD4 FITC (clone SK3), 
anti-human CD25 PE-Cy7 (clone 2A3), and anti-human CD127 
Alexa Fluor® 647 (clone hIL-7R-M21).  The one-step pre-
mixed cocktail simplifies Treg identification and significantly 
enhances enrichment of live Treg populations by 2 to 4 times 
compared to gating on CD25high alone. n

Figure 3. Three-color analysis of the expression of CD4, CD25, and 
CD127 on peripheral blood mononuclear cells (PBMCs).  

PBMCs were stained with either an Isotype Control (Cat. No. 
557872/555909, data not shown) or Human Regulatory T Cell Cocktail 
(Cat. No. 560249).  The PBMCs were then fixed, lysed, and permeabilized 
using the BD Pharmingen Human FoxP3 Buffer Set (Cat. No. 560098) 
and stained with PE conjugated anti-human FoxP3 monoclonal antibody 
(Cat. No.560082). During data analysis, lymphocytes were identified by 
light scatter profile and CD4 positive expression.  A) Data representing  
the CD25 and CD127 expression profile of the CD4 positive cells. B) Data 
showing hFoxP3 expression on CD127low/CD25high Tregs (solid line) and 
other T cells (dashed line).  Flow cytometry was performed on a 
BD FACSCanto™ system.
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BD Biosciences introduces the BD™ Cell Cycle Kit, our latest 
addition to the BD Bioimaging Certified Reagents product line. 
This cost-effective kit lets you simultaneously determine the 
percentage of cells in M and S phase using a one-step staining 
reaction. Further multiplexing can be accomplished by using 
additional probes for a true high-content imaging assay.

The BD Cell Cycle Kit uses antibodies that are directly conju-
gated with fluorochromes emitting in the green (Alexa Fluor® 
488) and red (Alexa Fluor® 647) channels. This allows for an 
additional BD Bioimaging certified reagent in the orange chan-
nel (for example, Alexa Fluor® 555) to be multiplexed with the 
kit antibodies. The kit also uses Hoechst nuclear dye.

Features

•	 A	three-color	application	using	fluorescent	antibodies	in 
combination to determine the M and S phases of the cell cycle 
and specific protein expression

•	 Qualified	for	use	in	high-content	screening	(HCS)	assays	for	
generating reliable and reproducible results

•	 A	simple	protocol	requiring	no	optimization	or	assay	develop-
ment, thus saving you time

•	 Validated	on	the	BD	Pathway™	435	and	855	high-content	
bioimagers, and compatible with other HCS platforms and 
fluorescence microscopes n

BD Cell Cycle Kit

Figure 1. U-2 OS cells were either 
left untreated, or were treated with 
aphidicolin (250 ng/mL) for one hour 
or with colchicine (500 ng/mL) for 16 
hours prior to BrdU loading. 

Aphidicolin, a DNA polymerase 
inhibitor, blocks cells in early S phase, 
while colchicine, a microtubule 
polymerization inhibitor, blocks cells in 
M phase. Cells were stained according 
to the BD Cell Cycle Kit protocol. 
In addition to the two antibodies 
provided in the kit, an Alexa Fluor® 
555 mouse anti–b-tubulin antibody 
(Cat. No. 558608) was used at the 
same time to monitor the microtubule 
depolymerization. Representative 20x 
images are shown. Hoechst staining is 
pseudocolored blue, BrdU staining is 
pseudocolored red (appears pink when 
co-localized with blue), Histone H3 
(pS28) staining is pseudocolored yellow 
(appears white when co-localized 
with blue), and b-tubulin staining is 
pseudocolored green. Image analysis 
(data not shown) revealed that 
untreated U-2 OS cells (Panel A) had 
approximately 30% cells in S phase 
(pink) and approximately 3% cells in 
M phase (yellow/white). Aphidicolin 
treatment (Panel B) blocked cells from 
entering S phase, but there was no 
effect on b-tubulin or on cells entering 
M phase. Conversely, no b-tubulin 
staining (cytoplasmic intensity was 
measured using an 8-pixel ring dilated 
out from the nuclear mask identified 
by the Hoechst stain) was detected 
when cells were treated with colchicine 
(Panel C) and the percentage of cells in 
M phase increased to 50%.

Description Cat. No.

BD Cell Cycle Kit (96-well plate or 384-well plate) 558662
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BD Biosciences Expands Regulatory T Cell Offerings (continued)

BD Human Regulatory T Cell Cocktail (CD4/CD25/
CD127): simplify identification and isolation of Tregs

The BD Pharmingen-brand Human Regulatory T Cell 
Cocktail is a three-color reagent that can be used to identify 
CD4+CD25int/highCD127low live natural Treg populations. The 
reagent cocktail includes anti-human CD4 FITC (clone SK3), 
anti-human CD25 PE-Cy7 (clone 2A3), and anti-human CD127 
Alexa Fluor® 647 (clone hIL-7R-M21).  The one-step pre-
mixed cocktail simplifies Treg identification and significantly 
enhances enrichment of live Treg populations by 2 to 4 times 
compared to gating on CD25high alone. n

Figure 3. Three-color analysis of the expression of CD4, CD25, and 
CD127 on peripheral blood mononuclear cells (PBMCs).  

PBMCs were stained with either an Isotype Control (Cat. No. 
557872/555909, data not shown) or Human Regulatory T Cell Cocktail 
(Cat. No. 560249).  The PBMCs were then fixed, lysed, and permeabilized 
using the BD Pharmingen Human FoxP3 Buffer Set (Cat. No. 560098) 
and stained with PE conjugated anti-human FoxP3 monoclonal antibody 
(Cat. No.560082). During data analysis, lymphocytes were identified by 
light scatter profile and CD4 positive expression.  A) Data representing  
the CD25 and CD127 expression profile of the CD4 positive cells. B) Data 
showing hFoxP3 expression on CD127low/CD25high Tregs (solid line) and 
other T cells (dashed line).  Flow cytometry was performed on a 
BD FACSCanto™ system.
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BD Pharmingen™ Human 
Regulatory T cell cocktail:

100 tests 560249
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BD Biosciences introduces the BD™ Cell Cycle Kit, our latest 
addition to the BD Bioimaging Certified Reagents product line. 
This cost-effective kit lets you simultaneously determine the 
percentage of cells in M and S phase using a one-step staining 
reaction. Further multiplexing can be accomplished by using 
additional probes for a true high-content imaging assay.

The BD Cell Cycle Kit uses antibodies that are directly conju-
gated with fluorochromes emitting in the green (Alexa Fluor® 
488) and red (Alexa Fluor® 647) channels. This allows for an 
additional BD Bioimaging certified reagent in the orange chan-
nel (for example, Alexa Fluor® 555) to be multiplexed with the 
kit antibodies. The kit also uses Hoechst nuclear dye.

Features

•	 A	three-color	application	using	fluorescent	antibodies	in 
combination to determine the M and S phases of the cell cycle 
and specific protein expression

•	 Qualified	for	use	in	high-content	screening	(HCS)	assays	for	
generating reliable and reproducible results

•	 A	simple	protocol	requiring	no	optimization	or	assay	develop-
ment, thus saving you time

•	 Validated	on	the	BD	Pathway™	435	and	855	high-content	
bioimagers, and compatible with other HCS platforms and 
fluorescence microscopes n
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Figure 1. U-2 OS cells were either 
left untreated, or were treated with 
aphidicolin (250 ng/mL) for one hour 
or with colchicine (500 ng/mL) for 16 
hours prior to BrdU loading. 

Aphidicolin, a DNA polymerase 
inhibitor, blocks cells in early S phase, 
while colchicine, a microtubule 
polymerization inhibitor, blocks cells in 
M phase. Cells were stained according 
to the BD Cell Cycle Kit protocol. 
In addition to the two antibodies 
provided in the kit, an Alexa Fluor® 
555 mouse anti–b-tubulin antibody 
(Cat. No. 558608) was used at the 
same time to monitor the microtubule 
depolymerization. Representative 20x 
images are shown. Hoechst staining is 
pseudocolored blue, BrdU staining is 
pseudocolored red (appears pink when 
co-localized with blue), Histone H3 
(pS28) staining is pseudocolored yellow 
(appears white when co-localized 
with blue), and b-tubulin staining is 
pseudocolored green. Image analysis 
(data not shown) revealed that 
untreated U-2 OS cells (Panel A) had 
approximately 30% cells in S phase 
(pink) and approximately 3% cells in 
M phase (yellow/white). Aphidicolin 
treatment (Panel B) blocked cells from 
entering S phase, but there was no 
effect on b-tubulin or on cells entering 
M phase. Conversely, no b-tubulin 
staining (cytoplasmic intensity was 
measured using an 8-pixel ring dilated 
out from the nuclear mask identified 
by the Hoechst stain) was detected 
when cells were treated with colchicine 
(Panel C) and the percentage of cells in 
M phase increased to 50%.
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