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Flow cytometry is an important application for veterinary studies that is commonly 
used for diagnostics, drug screening, and for the fundamental understanding of 
veterinary diseases. However, the range of fluorophores that flow cytometry 
veterinary antibodies are conjugated to is limited. This restricts the choice available 
for multiplexing panels and therefore panel size, which is especially important for 
rare samples as the information that can be determined from a single sample will be 
reduced. In addition, less choice means that best practice for panel design cannot 
always be followed, often resulting in poor cell resolution and data quality. 

To address this problem, Bio-Rad is expanding the range of antibodies that are 
conjugated to StarBrightTM Dyes (Fig 1), to include bovine, porcine and canine 
targets. Antibodies conjugated to StarBright Dyes are bright, easy to use, and will 
work with most protocols and cytometers. This means you have the choice and 
flexibility to follow best practice and make bigger panels, getting better results, 
saving time and resources.

We present data showing multiplexing panels on bovine (Fig 2), porcine (Fig 3) and 
canine (Fig 4) peripheral blood, acquired on the ZE5 Cell Analyzer from Bio-Rad. 
These immunophenotyping panels include antibodies which are conjugated to 
traditional fluorophores as well as new StarBright Dyes.

11-Color Bovine Panel Containing Four StarBright Dye Conjugated Antibodies

Comparison of Common Flow Cytometry Dyes with StarBright Dyes

Materials and Methods

10-color Canine Panel Containing Three StarBright Dye Conjugated Antibodies
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Conclusion

10-Color Porcine Panel Containing Five StarBright Dye Conjugated Antibodies
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Staining conditions. Red blood cell lysed bovine, porcine or canine peripheral blood was blocked 
with 10% bovine, porcine or canine serum. Cells were incubated with an antibody panel or a single 
antibody, for compensation control tubes. Cells were stained in a 96-well plate for 1 hr at room 
temperature, washed 3X in PBS + 1% BSA (PBS/BSA) and resuspended in PBS/BSA. DAPI 
(#1351303, Bio-Rad) was added 5 min prior to acquisition. 
Multiplex panels. Bio-Rad antibodies used in the panels are shown in Figure 2B, 3B and 4B. All 
antibodies in the panels were titrated to determine the optimal staining concentration prior to use.
Data collection and analysis. Cells were acquired on a 5-laser, 30-parameter ZE5 Cell Analyzer 
with option A, 355 nm laser upgrade (Bio-Rad). Analysis was performed using FCS Express 7 
Software (De Novo Software by Dotmatics).

Antibody / Viability 
Dye

Marker

Coming soonMHC-II
DAPIL/D
MCA1037PBCD5
MCA1038SBV670CD4
MCA1774FCD3
MCA1568SBB675CD14

MCA1781PECD21
MCA1780 conjugated 
to RPE-Cy7 (#LNK11, 
Bio-Rad)

CD18

MCA6400A647CD94
MCA1039A700CD8

Figure 2. Bovine Panel. A) Bovine peripheral blood stained with an 
antibody panel and acquired on a ZE5 Cell Analyzer. Cells were also gated 
to exclude single cells (not shown). B) Table of markers and antibodies 
used in the panel. C) Spillover matrix (low levels – green, high levels – red). 
Axxx, Alexa Fluor xxx; F, fluorescein; PB, pacific blue; PE, phycoerythrin; 
PE-Cy5, phycoerythrin-cyanine5; SBB, StarBright Blue; SBUV, StarBright 
UltraViolet; SBV, StarBright Violet.
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MCA1568SBUV400CD14
DAPIL/D
MCA1222PBCD45
MCA5951SBV610CD3
MCA1736SBV515CD25 
MCA1971SBV670CD16
MCA1749FCD4
MCA1223SBB700CD8a
MCA5953PECD21
MCA2600A647Granulocyte

• Using best practice panel design, multiple common cell lineages and subpopulations 
can easily be detected in bovine, porcine and canine peripheral blood. These include 
B cells, T cells, monocytes, granulocytes and natural killer cells

• The expansion of the StarBright Dye range to include veterinary immunology 
markers allows panels of up to 11 colors to be easily achieved using antibodies 
exclusively from Bio-Rad

• StarBright Dye conjugated antibodies are ideal fluorophores to use for 
immunophenotyping as they have narrow excitation and emission profiles. They are 
also bright, stable, fixable and do not require specialized buffers
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Figure 1. Stain Index values of mouse anti-human CD 4 conjugated to StarBright Dyes (green) and other 
fluorescent dyes (black). Red blood cell lysed human peripheral blood was stained with fluorescently labeled mouse 
anti-human CD4 and acquired on the ZE5 Cell Analyzer. Cells were gated on live, single cell lymphocytes and the 
stain index calculated. Data shown as 3 donors +/- SD.

StarBright Dye Conjugated Antibodies For Veterinary Markers

Canine
• MHC Class II – MCA1044
• CD4 – MCA1038
• CD14 – MCA1568 (CR)

Bovine
• CD14 – MCA2678
• HLA ABC – MCA81 (CR)
• CD62L – MCA1076 (CR)
• CD163 – MCA1853 (CR)

Porcine
• CD25 – MCA1736
• CD3 – MCA5951
• CD8a – MCA1223
• CD16 – MCA1971
• CD14 – MCA1568 (CR)
• CD163 – MCA1853 (CR)

These markers are 
available conjugated to a 
range of StarBright Dyes, 
that is continually 
expanding. CR, cross-
reactive antibodies

Figure 4. Canine Panel. A) Canine peripheral blood stained with an 
antibody panel and acquired on a ZE5 Cell Analyzer. B) Table of markers 
and antibodies used in the panel. C) Spillover matrix (low levels – green, 
high levels – red). Axxx, Alexa Fluor; PB, pacific blue; PE, phycoerythrin; 
PE-Cy7, phycoerythrin-cyanine7; SBB, StarBright Blue, SBUV, StarBright 
UltraViolet; SBV, StarBright Violet.
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Figure 3. Porcine Panel. A) Porcine peripheral blood stained with an 
antibody panel and acquired on a ZE5 Cell Analyzer. Cells were also gated 
to exclude single cells (not shown). B) Table of markers and antibodies 
used in the panel. C) Spillover matrix (low levels – green, high levels –
red). A647, Alexa Fluor 647; F, fluorescein; PB, pacific blue; PE, 
phycoerythrin; SBB, StarBright Blue; SBUV, StarBright UltraViolet; SBV, 
StarBright Violet.
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