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Simultaneous Measurement of Cell Surface
Markers with FoxP3 and Stat5 (pY694) in IL-2—
Stimulated Human PBMCs using BD Cytofix™
Fixation Buffer and BD Phosflow™ Perm Buffer Il

Reagents Used
Mouse Anti-Stat5 (pY694) Alexa Fluor® 488, Clone 47 (Cat. No. 612598)

Mouse Anti-Human FoxP3 Alexa Fluor® 647, Clone 259D/C7 (Cat. No. 560045) or Clone 236a/E7 (Cat. No. 561184)
Mouse Anti-Human CD3 BD Horizon™ V450, Clone UCHT1 (Cat. No. 560365)

Mouse Anti-Human CD4 PerCP-Cy™5.5, Clone RPA-T4 (Cat. No. 560650)

Mouse Anti-Human CD25 PE, Clone M-A251 (Cat. No. 555432)

BD Cytofix™ Fixation Buffer (Cat. No. 554655)

BD Phosflow™ Perm Buffer Il (Cat. No. 558050)

BD Pharmingen™ Stain Buffer (FBS) (Cat. No. 554656)

Recombinant Human IL-2 (Cat. No. 554603)

Procedural Notes

Detailed procedures for peripheral blood mononuclear cell (PBMC) preparation, reagent preparation, stimulation, fixation,
permeabilization, and staining are described in Protocol Il of the BD Phosflow™ Protocols for Human PBMCs.
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Simultaneous Measurement of Cell Surface Markers with FoxP3 and Stat5 (pY694)

Cells

Human PBMCs were freshly prepared, washed, and resuspended at ~2 x 10° cells/mL in complete media.

Stimulation
Cells were either untreated or stimulated with recombinant human IL-2 (100 ng/mL) for 15 minutes in a 37°C water bath.

Fixation and Permeabilization

Cells were fixed using BD Cytofix Fixation Buffer and permeabilized using BD Phosflow Perm Buffer Il as described in Protocol Il of
the BD Phosflow™ Protocols for Human PBMCs.

Staining with Antibodies for Intracellular and Cell Surface Markers

Cells were stained for 60 minutes at room temperature with the recommended or determined optimal concentration of each
fluorochrome-conjugated antibody.

Antibody titration is critical for successful post-permeabilization staining of CD markers and other cell surface antigens. For more
information, see the BD FACSelect™ Buffer Compatibility Resource (http://cytobank.org/facselect/) and the Tested Surface
Markers chart (http://www.bdbiosciences.com/documents/antibodies_human_cellsurface_marker.pdf).

The optimal concentration of each antibody used in this protocol is listed as follows. The 1X concentration represents cells stained
with the recommended test size for live cell stains (see product Technical Data Sheets for test size information). The 1/2X or 1/4X
concentrations represent cells stained with 1/2 or 1/4 the antibody recommended for live cell stains. Mouse Anti-Human FoxP3
antibodies were also titrated to achieve optimal staining in cells permeabilized using BD Phosflow Perm Buffer Ill.

Mouse Anti-Stat5 (pY694) Alexa Fluor® 488, Cat No. 612598, 1X
Mouse Anti-Human FoxP3 Alexa Fluor® 647, Cat No. 560045, 1/2X
Mouse Anti-Human FoxP3 Alexa Fluor® 647, Cat. No. 561184, 1X
Mouse Anti-Human CD3 BD Horizon V450, Cat. No. 560365, 1X
Mouse Anti-Human CD4 PerCP-Cy5.5, Cat. No. 560650, 1/4X
Mouse Anti-Human CD25 PE, Cat. No. 555432, 1X

Flow Cytometric Analysis of Stained Cell Samples

Flow cytometric analysis of the samples and controls was performed on a BD™ LSR Il flow cytometer equipped with three lasers:
a 488-nm blue laser, a 633-nm red laser, and a 405-nm violet laser. For each cell sample, ~100,000 events were collected in

the lymphocyte gate. Prior to sample collection, fluorescence compensation settings were established using single-color BD™
CompBead control samples and the BD FACSDiva™ software compensation procedure.

Figure 1 shows a representative example of FoxP3 and Stat5 (pY694) signal analysis in stimulated human PBMCs analyzed using
this protocol. Figure 2 shows an alternative gating strategy using antibodies against CD3, CD4, CD25, and CD127.
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Figure 1

Human PBMCs were either not treated or stimulated with 100 ng/mL of IL-2 for 15 minutes at 37°C, followed by fixation with
BD Cytofix Fixation Buffer, permeabilization with BD Phosflow Perm Buffer Ill, and staining with optimal concentrations of
antibodies against CD3, CD4, CD25, FoxP3 (clone 259D or 236A), and Stat5 (pY694).

A. Identification of CD4 T-cell subsets. Lymphocytes were identified based on scatter characteristics, and CD4 T cells were
identified as CD3+*CD4* lymphocytes. CD25 staining was used to identify regulatory T cells (CD25**; purple) and other CD4 T-cell
subpopulations (CD25™ and CD257; dark and light blue, respectively).

B. FoxP3 signal in CD4 T-cell subsets, gated based on CD25 expression. As expected, most of the FoxP3 signal was observed in
the CD25** CD4 T-cell population, with some variation in the percentage of expression among different samples. Within the
same sample, there was no difference in FoxP3 signal between unstimulated cells and IL-2—stimulated cells (data not shown for
the unstimulated condition). The performance of two anti-FoxP3 clones (259D vs 236A) was comparable within the same donor
at the optimal concentration of each clone, yielding similar percentages of FoxP3 signal within the CD25** gate
(n=4).

The performance of the FoxP3 259 clone in the BD Phosflow Perm Buffer Il condition was comparable to the performance in the
BD Pharmingen™ Human FoxP3 Buffer Set (Cat. No. 560098) in terms of percentage of FoxP3 signal in the CD25+ population
(data not shown). However, the resolution between FoxP3~ vs FoxP3* cells was substantially reduced using BD Phosflow Perm
Buffer Ill, relative to the resolution observed when using the BD Pharmingen Human FoxP3 Buffer Set.

C. Stat5 (pY694) signal in CD4 T-cell subsets, gated based on CD25 expression. As expected, Stat5 was phosphorylated within
the majority of CD4 T cells after IL-2 stimulation. Compared to unstimulated cells, Stat5 (pY694) signal intensity (measured
by median fluorescence intensity) was 6.2-fold higher in IL-2—stimulated cells. In all samples tested (n = 4), the percentage of
IL-2—responsive cells was lower within the CD25~ CD4 T cells than within cells expressing higher levels of the CD25 chain of the
IL-2R complex.
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Figure 2

Human PBMCs were stained with Alexa Fluor® 647 Anti-Human CD127 (Cat. No. 558598) during a 15-minute stimulation with
0,0.01,0.1,1, 10, or 100 ng/mL doses of recombinant human IL-2. See BD Phosflow™ Alternative Protocol 2: Stain—Fix—Perm for
more information. Cells were fixed using BD Cytofix Fixation Buffer, permeabilized using BD Phosflow Perm Buffer Ill, and stained
with Alexa Fluor® 488 Mouse Anti-Stat5 (pY694) (Cat. No. 612598), PerCP-Cy5.5 Mouse Anti-Human CD4 (Cat. No. 560650),
APC-Cy™7 Mouse Anti-Human CD8 (Cat. No. 557760), and BD Horizon™ BV421 Mouse Anti-Human CD25 (Cat. No. 562442).
Samples were analyzed using a BD LSRFortessa™ flow cytometry system, and CD4 T-cell subsets were identified as shown (A).

B. Enhanced IL-2 sensitivity in regulatory T cells (Tregs). Compared to other T cells, Tregs phosphorylate Stat5 in response to
much lower concentrations of IL-2.

For Research Use Only. Not for use in diagnostic or therapeutic procedures. A" "A
APC-Cy7: US patent 5,714,386
Alexa Fluor® is a registered trademark of Life Technologies Corporation.

Cy™ is a trademark of GE Healthcare. Cy™ dyes are subject to proprietary rights of GE Healthcare and Camegie Mellon
University and are made and sold under license from GE Healthcare only for research and in vitro diagnostic use. Any other
use requires a commercial sublicense from GE Healthcare, 800 Centennial Avenue, Piscataway, NJ 08855-1327, USA. . .
BD, BD Logo and all other trademarks are property of Becton, Dickinson and Company. © 2014 BD BD Biosciences
23-16563-00 bdbiosciences.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


