
BD™
 

CBA on the BD Accuri™
 

C6: 
 Bringing Multiplexed Cytokine Detection to the Benchtop

Maria Dinkelmann, PhD
Senior Marketing Applications Specialist

BD Biosciences, Ann Arbor, MI

23-14380-00



Cellular Communication

Cytokines and 

 
Growth Factors



Techniques for Measurement of Cytokines

Soluble ProteinsSoluble Proteins

Intracellular ProteinsIntracellular Proteins

•• Flow CytometryFlow Cytometry
•• Western BlotWestern Blot
•• ImmunohistochemistryImmunohistochemistry

• ELISAELISA
•• ELISPOTELISPOT
• BD CBABD CBA



BD Cytometric Bead Array (CBA) Assay Overview

•

 

Analytes are bound by specific capture antibodies conjugated to 
beads with distinct fluorescent properties

•

 

The reporter in the assay is a PE-labeled detection antibody
•

 

Analyte concentrations are estimated by comparison with a 
standard curve in FCAP Array™

 

software



Bead‐Based Immunoassay Overview
•

 

Advantages

–

 

Analyze multiple cytokines simultaneously (≤30)

–

 

Reduced sample volume requirements

–

 

Reduced hands‐on time with parallel analysis of samples

–

 

Wide dynamic range (fluorescence)

–

 

Requires fewer sample dilutions

–

 

High statistical relevance

•

 

300 beads measured per cytokine  equivalent of 300 ELISA wells

•

 

BD CBA is like doing multiple ELISAs at the same time by flow cytometry



The BD CBA Workflow

Stain Acquire

BD CBA Kits
BD CBA Flex Sets  BD Accuri™

 

C6
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BD™

 

LSR II
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II
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III
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FCAP Array v3.0.1 software 

 
(Microsoft®

 

Windows)

Analyze

Flow cytometers:



CBA Kit Workflow
•

 

Experimental samples
PBMCs were cultured for several days with plate-bound anti-CD3, soluble 
anti-CD28, IL-2, and IL-4. Cells were stimulated with PMA and ionomycin 
for several hours prior to collecting culture supernatants.

•

 

Staining
BD CBA Human Th1/Th2/Th17 Cytokine Kit

•

 

Acquisition
BD Accuri C6 standard configuration

•

 

Analysis
FCAP Array software v3.0.1 to measure cytokine concentrations

•

 

TNF
•

 

IFN-γ
•

 

IL-17A

•

 

IL-6
•

 

IL-10
•

 

IL-2
•

 

IL-4



The BD CBA Kit Workflow

Stain Acquire

BD CBA Kits

Analyze



BD CBA Kits

•
 

Preconfigured panels 
 of 3 to 7 analytes

–
 

Cytokines
–

 
Inflammatory cytokines

–
 

Chemokines
–

 
Anaphylatoxins

–
 

Ig isotyping (mouse)
•

 
2‐color assay
–

 
Red dye in beads

–
 

PE reporter

•
 

Contents
–

 
Diluents and wash buffers

–
 

Setup beads
–

 
3–7 vials of capture beads

–
 

2 vials of standards
–

 
1 bottle of detection reagent

Stain



BD CBA Kits Stain

•

 

Reconstitute lyophilyzed standards in assay diluent
•

 

Prepare 10 serial dilutions of standards (typically 
20–5,000 pg/mL)

•

 

Mix capture beads in a single tube
•

 

Dilute samples if necessary with assay diluent
•

 

Combine capture beads, test sample (or standard), 
and detection reagent for each sample

•

 

Incubate for 3 hours
•

 

Wash 1X with wash buffer 

Concentration (pg/mL) Dilution
1 0 N/A
2 20 1:256
3 40 1:128
4 80 1:64
5 156 1:32
6 312.5 1:16
7 625 1:8
8 1250 1:4
9 2500 1:2

10 5000 neat
11 Sample A SUP 1:100
12 Sample A SUP 1:10
13 Sample A SUP neat
14 Sample B SUP 1:100
15 Sample B SUP 1:10
16 Sample B SUP neat



The BD CBA Kit Workflow

Stain Acquire

BD CBA Kits  BD Accuri C6

Analyze



•
 
An affordable, full‐featured, easy‐to‐use flow cytometer

•
 
Equipped with two lasers and six detectors

The BD Accuri C6 Flow Cytometer System Acquire



BD Accuri CBA Kit Template Acquire



Human Th1/Th2/Th17 Cytokine Kit Acquire



The BD CBA Kit Workflow

Stain Acquire

BD CBA Kits BD Accuri C6 FCAP Array v3.0.1 (Microsoft®

 
Windows)

Analyze



•

 

Version 3.0.1 compatible

 

with 

 BD Accuri FCS files

•

 

Compatible with FCS 2.0 or 

 3.0 files from any BD flow 

 cytometer

•

 

Results in graphical and 

 tabular format

•

 

Ability to save plex templates 

 for routine panels

•

 

Automatic and manual gating 

 options

FCAP Array Analysis Software Analyze



Design View Analyze

Plate layout:

Standards and Test 
Samples identified, 
files are assigned 
(floppy disc icon)

Workflow 
Group



Beads and Model Analyze

Bead selection:

Drag beads from right 
pane into the left pane Bead Library:

BD provides XML file on 
website that includes 
groupings (eg, Human 
Soluble Protein or 
Th1/2/17 Kit)



Instrument Settings: Cytokine Kit Analyze

Identification of 
clustering parameters

Assign beads to clusters



Standards and QC Analyze

Standard dilution 
calculator and units

Assignment of 
concentration levels 
to Standards



Standard Curves Analyze



Results per Analyte Analyze



Results per Sample Analyze



Report Analyze

Report options



The BD CBA Flex Set Workflow

Stain Acquire

BD CBA Flex Sets

Analyze



CBA Flex Set Workflow
•

 
Experimental samples

PBMCs were cultured for several days with plate-bound anti-CD3, 
soluble anti-CD28, IL-2, and IL-4. Cells were stimulated with PMA 
and ionomycin for several hours prior to harvesting.

Alternatively, PBMCs were stimulated for several hours with IFN-γ.  
LPS was added to the culture overnight.

•
 

Staining
Master Buffer Kit = all buffers needed for assay
Flex Set = capture beads, detection reagent, standard (2 curves)

•
 

Acquisition
BD Accuri C6
Selectable Lasers: 2 Blue, 2 Red option with 780 BP in FL3

•
 

Analysis
FCAP Array software to measure cytokine concentrations

•

 

IL-1β
•

 

IL-2
•

 

IL-4
•

 

IL-5
•

 

IL-6
•

 

IL-10
•

 

IL-12p70
•

 

IL-17A
•

 

IFN-γ
•

 

TNF



BD CBA Flex Sets

•
 

Build your own multiplex
–

 
Human soluble protein

–
 

Mouse or rat soluble protein
–

 
Enhanced sensitivity 
•

 

(<1.0 pg/mL)
–

 
Cell signaling

–
 

Human Ig
•

 
3‐color assay
–

 
Two red dyes in beads

–
 

PE reporter

•
 

Master Buffer Kit
–

 
Includes buffers and 

 setup reagents

•
 

Flex Set
–

 
Capture beads

–
 

Detector reagents
–

 
Standard (x2)

Stain



BD CBA Flex Sets Stain

•

 

Combine flex set standards
•

 

Combine flex set beads
•

 

Combine flex set detection reagent
•

 

Perform assay

Tube Concentration (pg/mL) Dilution
1 0 N/A
2 10 1:256
3 20 1:128
4 40 1:64
5 80 1:32
6 156 1:16
7 312.5 1:8
8 625 1:4
9 1250 1:2

10 2500 neat
11 test treatment A 1:10
12 test treatment A neat
13 test treatment B 1:10
14 test treatment B neat



The BD CBA Flex Set Workflow

Stain Acquire

BD CBA Flex Sets  BD Accuri C6

Analyze
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Acquire



Selectable Lasers

Selectable lasers

Acquire



BD Accuri CBA Flex Set Template Acquire



Set Color Compensation Acquire



The BD CBA Flex Set Workflow

Stain Acquire

BD CBA Flex Sets BD Accuri C6 FCAP Array v3.0.1 (Microsoft®

 
Windows)

Analyze



Instrument Settings: 10‐plex Flex Set Analyze

Identification of 
clustering parameters

Assign beads to clusters



Results per Analyte Analyze



Comparison of Cytokine Concentrations Analyze



Summary

•

 

BD CBA assays provide a powerful technique for 
measuring soluble analytes such as cytokines.

•

 

The BD product line includes pre-configured CBA kits, 
as well as configurable Flex Sets.

•

 

The BD Accuri C6 flow cytometer is an affordable, easy-

 
to-use system for data acquisition.

•

 

BD provides software templates that minimize 
instrument setup.

•

 

FCAP Array software provides simplified data analysis.
•

 

FCAP Array v3.0.1 is compatible with BD Accuri FCS 
files.

Acquire

BD offers a complete solution for soluble analyte measurement with BD CBA 
reagents, the BD Accuri C6 flow cytometer, and FCAP Array software.

Analyze

Stain



Thank You!

For Research Use Only. Not for use in diagnostic or therapeutic procedures. Class 1 Laser Product. FCAP Array is a trademark of Soft Flow Hungary Ltd.
Microsoft is a registered trademarks of Microsoft Corporation. 
BD, BD Logo and all other trademarks are property of Becton, Dickinson and Company. ©

 

2012 BD

•

 

Trent Colville
•

 

Stacey Roys
•

 

Jacob Rabenstein


	BD™ CBA on the BD Accuri™ C6: �Bringing Multiplexed Cytokine Detection to the Benchtop�
	Slide Number 2
	Slide Number 3
	BD Cytometric Bead Array (CBA) Assay Overview
	Bead-Based Immunoassay Overview
	The BD CBA Workflow
	CBA Kit Workflow
	The BD CBA Kit Workflow
	BD CBA Kits
	Slide Number 10
	The BD CBA Kit Workflow
	The BD Accuri C6 Flow Cytometer System
	Slide Number 13
	Slide Number 14
	The BD CBA Kit Workflow
	FCAP Array Analysis Software
	Design View
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Results per Sample
	Slide Number 24
	The BD CBA Flex Set Workflow
	CBA Flex Set Workflow
	BD CBA Flex Sets
	Slide Number 28
	The BD CBA Flex Set Workflow
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	The BD CBA Flex Set Workflow
	Instrument Settings: 10-plex Flex Set
	Results per Analyte
	Comparison of Cytokine Concentrations
	Summary
	Slide Number 39

