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Overview of Flow Cytometry
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Figure A-3 Light pathway through the BD FACSCanto flow cytometer
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Optics 4-2-2 Cantoll

Laser

Wavelength
(nm)

Commonly Used Fluorochromes

Coherent® Sapphire™
Solid State

488 (blue)

FITC, PE, PerCP, PerCP-Cy™S.5,
PE-Cy™7

JDS Uniphase HeNe
Air-Cooled

633 (red)

APC, APC-Cy7, APC-H7

Point Source™ {FLEX
2000™-P-1-405-0.65-30-NP

405 (violet)

Pacitic Blue™, AmCyan, V450,
V500
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Make sure your panel

design or fluorescent dye

is match to detector

optical holder

Detector Array PMT BP Filter or
(Laser) Posltion LP Mirror LP Mirror Intended Dye
Oictagon A T35
{488-nm blue laser)
B 655
C &l Blank —
optical holder
] 556 58542 PE
E 502 530030 FITC
F Blank 488/10 S5C
optical holder and pinhole
G Blank Blank —
optical holder | optical holder
H — Blank —
optical holder
Trigon A T35 7RE0 APC-Cy7 or
{633-nm red laser) APC-H7
B 685 Blank —
optical holder
C — 66020 APC
Trigon A 502 510050 AmCyan_or
{405-nm violet V500
laser]
B Blank 450050 Pacific Blue™ or
optical holder V450
C — Blank —
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Electronics
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Quantification of a Voltage Pulse
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FL2-A

Singlet gating with W and A
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Coefficient of Variation (CV)
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CV affect data quality
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Spec_imen 002-Tube 002
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Dot Plot

Each dot is an event

Could observe 2 parameter
simultaneously

Contour Plot
Provide a third dimension by
joining x- and y-coordinates
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8 with similar event counts
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_ Lymphocytes-361 6+56(45/4/1 9780 Density Plot
g T ; .
%3 : Density plots are similar to dot plots,

i except colors are used to represent
55 the accumulation of events

Histogram Plot

Graphical representation of single-
parameter data, where the
horizontal axis represents the
increasing signal intensity of the
parameter, and the vertical axis
represents the number of events
(count)
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Global worksheet and Normal worksheet

-4 Cytometer Sattings Global worksheet
B Giobsl Werksheets  Analysis on ghOW active tube
= [ Glcba Sheet1  global ata
- |lad Analysis worksheet Normal Worksheet
E| ﬂ Calibrite Beads Can show different
tube data at the
prason 255
"—J] ":"'"'E'h‘“ normal
worksheet
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Cytometer Setting>Compensation and Threshold setting

ytometer - LSRII (1) X

| Statu: ” Parameters

Cytometer - LSRII (1) 3
| Status Parameters |

Threshald Laser Compensation I Ratin |

Fluorochrome - % Fluoro,..  Spectral O...

» FE FITC 0.00 e

» PerCP-Cy3-5 FITC 000

» PE-Cy7 FITC 0.00

¢ Pacific Blue FITC 0.00

e AmCyan FITC 0.00

¢ Indo-1 (Wiolet) |FITC 0.00) %

Threshald I Laser " Compensation ” Ratio

or () and

Parameter Yalue
r |FSC hd
ArmiCyan 5,000

L 5,000
Indo-1 (Blue)
apC

|>

FaiC

Cytometer Connected

Cykometer Connected
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4 log and 5 log display

Experiment | keywords|

Name: | Simple_Analysis

ner: Administrator

Modified: | 12/20/06 3:24:10 PM

Log Decades for Plats
(%) 4 Log Decades
() 5Lag Decadss

Use global eytometer settings
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Display setting of plot

pector - Dot P

X

[ Pl | Title | Labels | Acquisition |{Dot Fiat |

¥-Axis Scalng
[ Aute-Scaling of Time Parameters

Analysis Data Shown

0[] e

%% Events

| Plat | Title | Labels | Acquisitian | Contour |

Type
(® Contourt () Density

Resolution;

Scale

Method: Probability v

Color Appearance

Multi-colar
Population color

Grayscale

Conkour Appearance
Smoath Contours
Show Outliers

Fill & Lines
() Contour Lines Only
) Fill Calor Cnly

) Contour Lines and Fill Color
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On Normal worksheet

Drag one or multiple tube from Browser over an
existing plot

Use Inspector to choose which population
should be shown
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Plot | Title | Labels | Acquistion | Histogram |

Tubs: tlays.Specimen_00L. Tube_001

' Parameter: PE-A

~

¥ Parameter:

Biexponential Display
 Axis
WV Axis

Plot Elements

D

Background Color:

lok Outline:
Grid Outline Tick Marks
D [ Transparent & Full O Half

Cwerlay Indicator

Population Draw
] Il Al Events
P1 z
[ I Specimen_001{Tube_002fAl Events
[ specimen_o01/Tube_o02jP1 1
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Overlay
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Tube: Tube_001

Right-click on overlay plot Population

>Show legend W #1 Events
Wr
[ Specimen_001/Tube_00214Il Events

----- I:‘ Specimen_001/Tuhe_002/P1

Use population hierarchy show more
information

&
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Biexponential Scaling
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No biexponential scaling Biexponential scaling (both axes)

Show dim population by present data in linear scale,
strong signal remains in log scale
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Scaled to assigned population

Pl
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Scaled to this
population

To return to automatic scaling, right-click the plot and select Scale to
Population > All Events.
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Different Gate
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Show or Hide Gate

m; Tt
Lymphooyvtes-T Cellg i . :
N Show Population Hierarchy  ChrH+G
T cytataoxic Create Statistics Wiew Ctr+R
Ev 3 o Show Populations
= )
9 Scale ko Population
[
E]%mg Sh ake
§ . Bring to Front
o g Send to Back
T T helper Order Populations by Count:
Duplicat Chrl+D
10° 10" n* 1n° Hplcate !
b CD4 PE-CyT-A B

When the gate is showing, hide menu will show up
When the gate is hiding, show Gate menu will show up
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Gate Hierarchy

Tupe: 3ME+30045r40 818

Fopulation
W 21 Events
Lymphocries
A Teells
Ch4+
W coos
—M Ecels
il MK cells

lymphocytes

B cells

FEvents %Parent %Total

10,000
3,373
1,822
1,282

338
198
1,243

33T
54.0
704
10.6

.8
36.9

100.0
33T
182

Right-click a tube or plot and select Show Population
Hierarchy to understand the logic relationship between

different population
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Gate Hierarchy

Tube: Tube1
Fopulation #Events %Parent %Total H . h
.AH Events 10,000 #1000 lerarc y
e 3612 61| 361

~lez 342 a5 34 InspeCtor

Gate Inspector
Inspector - P1

)

Mame: |P1

Color: [l

Population Label
Show Label On Plot

Population Abtributes

Histogram Attributes

lnesize [1.0 2
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Population === 2

Statistics View | Fant | Acquisition|

Columins ko Shaw
Number of Events
Percent of Parent
Percent of Tatal

Papulation Hierarchy Elements

[] Population Hierarchy Cutine
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Gate Hierarchy-Creating population subsets

+

3

04 PE-Cwr-A

Population
W &) Events

O Teells

—MEcels

Tube: 3r1E+56/450407 855

Lymphocytes

Ch4+

W coes

#Events %Parent %Total
10,000 100.0
3,373 337 33T
1,522 540 182
1,282 704 128
T-cell subsets 2o T8 e

146 9.4 20

W ot —l MK cells 1,243 369 124
[0 AP -0
Shiow Populadon Hiarardy Sl
Crezhe Statishics View ChibR
mon
Lymphacytss - -
Scdlo o Ppiaton b VT Multicolor analysis
shiow Gate 3 [ o4+
Ering ba Frork 3 ] TEH
Fi rel
send to dadk F I N clls
Ord=r Populations by Coun

Drill Down will create a new plot, while show population change the

population the plot show without create new plot
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__ Lymphocytes-3i16+Seiasin g | | Tuber 316+56/4504/19/8
ERE Population #Events %Parent %Total N t
=23 I~ Events 10,000 1000 o
] P1 3,373 37 3T
it NOT(P1) 6,627 663 663
I
g7
im

T T T
50 100 180 om0 260
FEC-H (x 1,000

Tube: 2A16+56/45i4/19/2

Population #Events %Parent %Total

I 1 Events 10,000 100.0
P1 3495 349 349 A d
P2 a44 8.4 8.4 n
P1AND P2 a5 ng ng

Ctrl+P1+P1 then right-click

50 100 150 om0 280
Fec-H (e 1,000
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Boolean Logic #fifkiEEE

N

o Lyrnphocytes-3/16+56i45/4¢1 G/ Tube: 1B+56/45/4110/8
52 T
% NE i Population #Events %Parent %Total o r
=24 Il 1 Events 10,000 1000
3 P1 3,495 349 349
h= P2 844 84 64
o ad P10ORP2 4,254 425 425

50

RN RN AR Ry
50 100 150 200 350
Foc-H (x 1,000)

WM M0 AW )
FEG-H 000
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Lymiphocytes- 31 6+964504/7 90 Tube: A 6+SEM4541 00 Re St f

Populaticn #Events WParent %Tctal o

All Events 10,000 1000
F1 3,495 34.8 344 )

Orz e 04 4| Only available when there are

C DFleaI of Al Events 5746 &7.6 a75

Pz [ subset population already
. “Restof" gate
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Multicolor Research

I Fopulation
“a [ &1l Events
3 Sl CD3+ live
] ~ [l yrphs CD3+ live
Evv‘:'—_z ..... B coa+
5 3 CD4+ CD2E+
5] O cD23+ CD45RA-
B CD28+ CD45RA+
=t —g
[} El
O =
g
—_ T FIII||IIII| TTT IIIII| T IIIIII| TTT IIIII| T
’ '104 0% 0 10° fli 10 10*
CO45RAVED
AT

Appropriate Controls

What Why

Cytometer setup controls Ensure consistent setup and

* BD CompBeads compensation

Gating controls Obtain reliable gates for problem
* Isotype markers

* FMO

Biological controls Make appropriate biological

* Unstimulated samples comparisons and conclusions

* Healthy donors

i)
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17



Compensation control

» The fluorescence emission spectrum of compensation controls
must match the experiment reagents—this is especially critical
with tandem reagents.

*  Compensation controls must be bright enough to resolve
positive and negative peaks.

+  Compensation control negative and positive populations must
be from the same cell or particle type. Example: don’t use a
CD3~ monocyte negative population with a CD3* lymphocyte
positive population.

= Whenever PMT voltages change, rerun compensation.

«  Use biexponential display when adjusting compensation.

+ Use CompBeads if applicable.

R
2016 80. 80, the BD Logo and all othr trademarcs are property of Becton,Dickinson and Company. </

BD CompBeads/CompBeads Plus

A convenient way
to create effective
single-color compensation controls il —

i
i

T

i

a @
]
iy
e ¢

+ Use the same antibodies as in the experimental samples.
+ Create bright and uniform positive fluorescence peaks.
+ Avoid using limited sample.

. :\/Iimic autofluorescence background of lymphocytes/cell
ines

- Beads are coated with anti-mouse, anti-rat, and anti-
hamster kappa.

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D
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Antibody Isotypes

Isotype controls resemble nonspecific binding of antibodies to
cellular membranes S

N/ T

Fc Fragment: 1

Glycosilated >
ﬂ T-helper >
Cell

1

016 8D, 80, the 80 Logo and allother trademarks are property of Becton, Dickinson and Company. W/ B D

Isotype control_Concentration dependent

IgG2a'PE
Sul

0.0125 ug

g arit?baédy i:ter 100 pl Wwhole blood

BD. B0, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W BD
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Isotype control Preparation dependent

EiF apsbmaddm = Ll FE D2 Bkl = W31 FE K
1

“"unstimulated” i ’
N %
=iy =
: : -
‘__l R { ! ) -
e s S S -
IL2 PE IgG1-PEIC / FCM
Eirpkdadr LI EE . DL prryuidgel v Wil FE FCN
- e - T @i - i
- stimulated =1 stimulated
- Y -
W . .o
a_ ﬁi - .
=i h_ﬂ- = -:';rl—_
Ty b
S IR Bass- Basd- 2 e e
L ShE Pl Bepd 1 CE0d Pan e Phae &
IL2 PE IgG1 PE FCM

Fluorescence Minus One (FMO)

Necessary control if fluorochrome combinations on one
cell show reduced resolution between negative / positive
population due to strong data spread

.2 R gated on Lymphocytes @sted on Lymphocytes
| compensation =21.5% 5
o o w
w <l o3
o 3 ]
i wn
i | [a g O
e { O 2
! S a2 E L
FITC : M PR P Rl P b PR PR Fea Py
CD45 FITC CD45 FITC
v
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FMO Example -- Treg

= TRag#!  Tubs Mame F40 Contr.
ER g7 Bpecimen Neme: 244375751 Record Date 00122,20,
= bt
i Popustion #Euente wParent
# L8 AllEverts 01,706 e
] Lymphocstes. 20,182 220
5 i 177 ]
«H <] A coicoas 11,955 592
s @ Ha 2833 140
© 8 Hos 5,207 %0
al & ot 1 02
a2zt 7 01
9084 8233 408
ol | [ codecotz7 g8 Y
aiz @ 01
[ coasco3s- 52 03
a3z 8189 406
) o BJosz 1803 580
SR PR R W Requiston T Calle @ 02
248R76761.EMO Conirol contol 243R7K761EMD Gl
e .
&
H < £
a i &
g = %
Se o | oo 5% ol
=4 2 Q- @1 = we DS
H E
g
@ | o ¥
LR g & @z |doe
- T, T T, LA LR T, Te T T H T s . LR
g w i w w ! o 0 e w 3 w
CDIFTEA 04 Pacifc Blug-4 CO4 Pacic Blus-A
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Biological Controls

If possible, an internal control which will
not bind to specific antigens is the best!

unstirmulated SEB

< CD4+|L2+ CDa+IL2+
<z <
o 7 O
E =
W [V
., -
oz =
5] O

o

CDa+L2+
L} ||||||| L |||l||| T
10? 10 0" 10
IL-2 PE-A IL-2 FE-A
e

Create Statistics View
Right-click on stats>Edit Statistics View>Statistics

¥ Edit Statistics View

| Header | Populations |- Statistics |

Parameters | m| m| o g a g o g o
All Min Max | GeoM..| Mean | Median sD rsD %OV | %orc¥ | Mode

rFsCA o a O O O O O O O O
" S5CA o a O O O O O O O O
r FITC-4 ol o ] ] ] ] 0 ] ] 0 ]
- PE-A o] a O O O O O O O O O
* PerCP-4 o) g O O O O O O O O O
* APC-A o a O O O O O O O O O
* Time ol o ] ] 1 ] ] 1 1 ] ]
« Decimal Places 0 0 a a 0 0 a 1 1 a

() Sork by Parameter () Sort by Formula

Save settings ta profile

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D

22



Create Statistics View
Right-click on stats>Edit Statistics View>Population

¥ Edit Statistics View

| statistics |
5w Populations ] O O O O O
B ks all | Parentm... | #Events | %Parent |%Grand..| %Total
Al Events O O O O ] 0
1 O O 0 O O O
i O O | O O O
i O 4] | O a a
Rest of &ll Events [] O O O O 0
i O O 0 O O O
Decimal Places 1 1 1

Save settings to profile

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

& BD

Statistics View

Header | Pnpulatlnnsl Statistics ‘

Parameters 0 O O O O O o o O O
All | Min Max | Geo...| Mean | Median| SD r50 | %CY | %M | Mode
r FC-A oo/ o|no I o I o [
- 55C-A oo/ o|o o/ao|jo/o, o|d
o FITC-A oo ojo|o|o|o|jgo ojgd|Oo
" PEA oo/ojo|/o|jojog|jg;/ o o|ad
- PerCP-A oo/ ojojgjo|jojog o]0
" HPCA oo ojo|jg|o|ojg ojg|o
* Time oo ojo|jgo|go|jojo, go|o,|0dl-
* Derimal Places ] 1} 1} 1} 0 0 ] 1 1 0 )
(&) Sort by Parameter () Sart by Farmula
Lineal (0 i)

Save settings ko profile

(Channel Scale {0-

(Channel Scale (0-255)

1,023) K Caneel

Experiment Name:
Specimen Name:
Tube Mame:
Record Date

SoP:

GUID

Display Range

Elank Experiment with Sample Tube
Specimen_001

Tube_001

Qct 31, 2006 3:31:33 PM

Administrator
ed1abBehe-Offc-487d-Gfhd-4426cah43dbd
Channel Scale (0-1,023)

FITC-A
Population #Events %Parent hean
WF 5,035 50 375

| EF 4,965 a0
[ Delta 512 L

When Display Range is selected and the
statistics view has two populations

displayed, delta values are displayed. The delta
values show the absolute difference between
two statistics (for example, between the P1
mean and P2 mean.)

&2 BD
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Py )—(=[£xi}/n
Mean. EfliF198] =
Average linear value for events in the defined nooulation
Geometric mean. {3198 [t

Xgeo = 10 =

Logarithmic average of the events in the ucinieu pupulation
RAZ MR ELEBEZFE B0 R BNEIE
Median. i1 &{

Linear value with an equal number of values above and below
it.

Min. /N8l
Minimum linear value within a defined population

Max. B K]
Maximum linear value within a defined population
7

Standard deviation (SD) 1E¥2=

| n
SD = |'Z(Xi—)_(l2/('"—1)|
Ni=1
%Coefficient of variation (%CV) 1HEA1%E]

The SD divided by the mean within a
defined population, expressed as a percentage

Percent CV = (SD/X) = 100

BD. B0, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D
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Export Statistics

Select one or more statistics

T =izl views.
e File > Export > Statistics.

My Recent
Dacuments

Deskkap

File name: | 141203 stats | [ Save ]

_J Files of type! |5y files ~ Cancel

locate and select the file, and click Save.

When prompted, click Append.
Results will be appended to the selected file

& BD

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

Auto-export Statistics

¥ Batch Analysis
(=) ftd Output Ta Printer Skatistics
View Time: Save as POF Freeze Biexponential Scales

() Manual Save as AML Use Preferred Global Workshest

Add Repart
PDF Filename: |erIays-BatcthaIvslsflEUEZUIZISSSIU.Ddf ‘ [ Browse I [¥] view PDF

2ML Filename: |erlays-Batch_Analysis_l3032012133610.xm| ‘ [ EBirowse ]

Export Filename: |erlays—Batch_AnaIysls_l3032012133610.:5\4' ‘ [ Browse ]

Status: [ 0% ]

Select item (experiment or specimen or tube)
Right-click>Batch Analysis

&2 BD

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.
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FCS file from other application software

¢ Linear data saved in FCS format from another software application is
normalized to the range of BD FACSDiva linear data using the following
formula:

18

Xun = Xpes -
resolution

Where Xy = linear BD FACSDiva data, Xpcg = linear data in FCS file,
resolution = resolution in FCS file (256, 1024, or 262,144)

¢ Log data imported from FCS files is converted to linear data using the
following formula:

K % #ec 218
Xon =10 "™ *x
10#dec

Where Xy = linear BD FACSDiva data, Xpcs = log data in FCS file,
#dec = number of decades in FCS file (usually four), res = resolution in FCS

file (256 or 1024) v,

A ATV AR R (R 4R AR IR
-MIKRIED T -

BD Senior Product Specialist

Grace Lin 5%
2016/0314

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D
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Multiple assay platforms
for Protein Quantitation

- ELISA SEnzyme—Linked ImmunoSorbent
Assay

« ELISPQOT (Enzyme-Linked ImmunoSpoT
assay)

- Bead-Based Immunoassay
— Cytometric Bead Array

— Multiplex
— ...etc.

ELISA

Direct Sandwich

Virus Sample on Surface
HAP-Linked Antibody

2L ¢ ¢ e
N

| o8
Detaction Antibodyy }.0 »
Antibody with enzyme | S o

conjugate attached to

L o9
I N

Substrate and enzyme Sandwich Elisa
interaction create color
change for detection

0. B0, the 8D Logo and all other trademarks are property of Becton, Dickinson and Company. W B D
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Bead Provide a Flexible Platform

Beads provide an expandable assay platform
for use with a flow cytometer

O 00
©O 00
@ 0 0 ¢

o
Q

Multiple Different Different colors with
sizes intensities different intensities
L/

How A Bead-based Immunoassay Works

Unlabeled Bead
55 SH
55— }s-s — H-5— S-H
s's SH

.\A SH
| Y \q:r/
S_H_#S g Js
\Y/ Sulfo-SMCC \ / / -
— Maleimide

Purified Antibody

DTT, Dithiothreitol
Sulfo-SMCC, Sulfosuccinimidyl! 4-N- imic cyclohexane 1-c

NEM, N-Ethylmaleimide & B D
w07

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.




How A Bead-based Immunoassay Works

Capture Ab Capture Bead
| /
R
.
* X
/ \

Analyte of Interest Fluorescent Detector Ab

s ey N ——

Features

« Evaluation of multiple analytes in a
single sample.

« Utilization of minimal sample volumes
to glean data.

« Reproducibility and results comparative
with previous experiments.

« Direct comparison with existing assays.

« More rapid evaluation of multiple
samples in a single platform.

Ref
Am J Clin Pathol 2002;118:346-353

Curr Protoc Cytom. 2006 Feb,Chapter 13:Unit13.1
Clinical Immunology Volume 110, Issue 3, March 2004, 2

rch 200+ iges 252-266
)
50, he B0 Logo and alothr rademarks arspropery o Becto, Dickinson and Company. LV B D
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Analytes

Inflammatory mediators
Chemokines
Immunoglobulin isotypes
Intracellular signaling molecules
Apoptotic mediators
Adhesion molecules
Antibodies

..etc.

Ref.
Am J Clin Pathol 2002;118:346-353

Curr Protoc Cytom. 2006 Feb;Chapter 13:Unit13.1
Clinical Immunology Volume 110, Issue 3, March 2004, Pages 252266

R
o trademarks are property of Becton,Dickinsan and Compan. </

T
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BD™ Cytometric Bead Array (CBA)

* Flow cytometry application
+ Bead-Based Immunoassays
« Multiplexed quantitation and detection

« Up to 30 proteins can be analyzed
using just 25 to 50 pL of sample.

100000

10000

- " | N

100

BD™ CBA Flex Set R 1= & > /89 L NULEEHRT
£ MRBMERAR (PBMC) R4 52 DORET TR
L - EiE% BN BD™ CBA Flex Set assay (30 plex ) T3l »
ELI -
1

Assay

PE ##4& 69 Detection

Capture antibody ,ri

antibody \

-T‘ IL-2

\ Sample <

SR fy
Bead I

Sandwich j#

5D, the 8D Logo and all other trademarks are property of Becton, Dickinson and Company. W B D
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Assay Procedure

MmERAE—X gy #* 70—Y4 hX MU —THI comcanrzen
< -+ |
Q BEENS }_ Ny
Y . L i
YYYY
Sondd rve
1 1 1 |
I I | 1
Add Add Wash/Begin Begin FCAP Finished
Beads/Sample Detector Acquisition Analysis Experiment
(T=0) (T=1hr) (T=3hr) (T=3.5hr) (T=4hr)
()

designed for easy and efficient
multiplexing

:Analyzed multiple analytes simultaneously.
¢ Reduced sample volume requirement.
o Reduced hands-on time by parallel analysis of samples.
Wide dynamic range of fluorescence detection.
grequires fewer sample dilutions)
Offer automated sample acquisition and increased throughput.

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D
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Product
Format

BD CBAFlex Sets #iRiistim st I RAREEERAN:EE

FRe— LN CBAEARMRERES + 120 - THITh2 cytokine kit
Inflammation Kit + 7§ &8 o

BD CBA Kits

i)
©2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. s

CBA Kit
W R, 2 b S A

Ll Human BD CBA Th1/Th2 Cytokine Kit 5 {528 T 1742 ( F1 BD Calibur 53477 ) =

IFN=y TNF-a IL-10 IL-5 IL-4 IL-2
Capture Beads " ﬁ Q A v c y f
TR 1T A
Beads &35 ki
FL3 Negative control 0 pg/mL FL3 Cytokine 625 pg/mL
10t 10
- .
N IL 4 E - -
# ‘0;% . 3 . f
TNF a v ] Vet
g 104 IFM-y Eg? Ko -
* 1 i
?:2 10 % 10
10 e b e e
0’ wlc' S ol o e o'
e —— 1 V) s —— Y V)
Cytokine RfE Cytokine iR
Capture beads 12| 1H32AEH cytokine i + BERFH PE & X118849 Detection reagent 12| Sandwich 7730 '& B D
© 2016 BD. BD, the BD Log fER = BAIER cytokine AR - FL2 HSIXAEE A - Beads A SRELES - (74
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FCAP Array™

v30

Frifia AL FCAP Amay B T2 @ - B duiean F -

FCAP Array Parameters for BD CBA Kits

Reporter Clustering
Instrument Parameter Parameters.
BD FACSVerse flow cytometer | PE CBA Red
BD Accuri C6 flow cytometer FL2 FL4
ED FACSArray™ bioanalyzer Yellow Red
BD FACSCanto™ Il flow cytometer PE APC
BD LSRFortessa™ flow cytometer PE APC
BD FAGSAria™ lll cell sorter PE APC
BD FACSCalibur™ flow cytometer (single laser) FL2 FL3
o 2016 80, 80, the B0 Loge and st other tr28 BD FACSCalibur™ flow cytometer (dual laser) FL2 FL4 & B D
Instrument to instrument results 24 hr PMA/Ionomycin
actiovation sample
System IL-2 IL-3 IL4 IL-5 IL-6 IL-8 IL-10
BD FACSArray 137,264 | 57,731 88 350 1,149 | 49,045 | 1,589
BD FACSCanto 124,467 | 53,513 | 121 338 1,149 | 45992 | 1,444
BDLSR Il 129311 53,992 | 87 355 | 1,085 | 46,651 | 1,565
BD FACSCalibur | 143,708 | 62,134 | 87 345 | 1,122 | 48,222 | 1,328
Average 133,687 | 56,842 96 347 1,126 | 47478 | 1,481
Standard Deviation | 8,512 | 4,000 17 7 30 1,402 120
% CV 64% | 70% | 176% | 21% | 27% | 30% | 81%
System IL-13 TNF | IFNwy | IP-10 |RANTES | MIP-1a | MIP-1B |GM-CSF|
BD FACSArray 3,973 | 30,785 | 55,797 | 158 6,365 | 51,217 | 264,846 31,108
BD FACSCanto 3,452 | 29,138 | 53,342 | 191 6,379 | 49,121 (253,883 | 29,752
BD LSRII 3,607 | 28,750 | 52,488 | 200 6,168 | 47,642 |261,450| 30,948
BD FACSCalibur 3,122 | 30,237 | 61,637 | 178 7,111 | 47,567 (287,118 31,607
Average 3,639 | 29,728 | 55,816 | 182 6,506 | 48,887 (266,824 30,853
Standard Deviation 353 945 4,126 18 415 1,711 | 14284 | 786
% CV 10.0% | 32% | 74% | 9.9% 6.4% 3.5% | 54% | 2.5%
©BD

Results expressed in pg/ml BD Biosciences

© 201681




Human CBA Kit

Cat. No. Decription Contet Size

561418 Human Anaphylatoxin Kit C4a, C3a, Cha 80 tests
552990 Human Chemokine Kit IL-8, RANTES, MIG, MCP-1, IP-10 80 tests
551811 Human Inflammation Kit IL-8, IL-1 8, IL-6, IL-10, TNF, IL-12p70 80 tests
550749 Human Th1/Th2 Cytokine Kit IL-2, IL-4, IL-5, IL-10, TNF, IFN- 1 80 tests
551809 Human Th1/Th2 Cytokine Kit 1| IL-2, IL-4, IL-6, IL-10, TNF, IFN- 7 80 tests
560484 Human Th1/Th2/Th17 Kit IL-2, IL-4, IL-6, IL-10, TNF, IFN-7, IL-17A 80 tests
643939 BCR-ABL Protein Kit BCR-ABL fusion proteins 50 tests

Non-Human Primate CBA Kit

Decription
557800 Non-human Primate Th1/Th2 Cytokine Kit IL-2, IL-4, IL-5, IL-6, TNF, IFN- 7 80 tests

Mouse CBA Kit

Cat. No. Decription Contet Size
550026 Mouse Immunoglobulin Isotyping Kit mouse IgG1, IgG2a, 1gG2b, 1gG3, IgA, IgM, IgE 100 tests
552364 Mouse Inflammation Kit IL-6, IL-10, MCP-1, IFN- 7, TNF, IL-12p70 80 tests
551287 Mouse Th1/Th2 Cytokine Kit IL-2,IL-4, IL-5, IFN- 7 , TNF 80 tests
560485 Mouse Th1/Th2/Th17 Kit IL-2, IL-4, IL-6, IFN- 7 TNF, IL-17A IL-10 80 tests
ﬁ"ﬂ BD
© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. w

Product
Format

BD CBA Flex Sets st gie

it T HRER AR A -

pat

BD CBA Kits

—HENEA) CBAHEANNELAS IR0 - Th1Th2 cytoking kit
Inflammation Kit + ngi &R -

©2016 8. 80, the BD Logo and ail other trademarks are property of Becton, Dickinson and Company. L7 B D
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CBA FLEX SET

FL3 or NIR-A

NIR

FL4 or Red-A

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

ze by

Analy;
Flow Cytometry

Red

Concentration
—

PE MFI

P

Concentration (pa/mL)
Standard Curve

& BD

CBA FLEX SET

FCAP Array™

v30l

- - . -
2™ )
L - -
- @ Ay
2 wBD
- °
For Windows® operating systems. www.softiow.com © 2011 Soft Flow
Instrument | Reporter Parameters | Clustering Parameters
BD FACSVerse™ flow cytometer PE CBA Red and CBA NIR
BD Accuri™ C6 flow cytometer* FL2 FL4 (675/25) and FL3
(780/60)
BD FACSAmray™ bioanalyzer Yellow Red and NIR
BD FACSCanto™ |l flow cytometer PE APC and APC-Cy™7
BD LSRFortessa™ flow cytometer PE APC and APC-Cy7
BD FACSAria™ Il cell sorter PE APC and APC-Cy7
FL2 FL4 and FL3

BD FACSCalibur™ flow cytometer

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.
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CBA FLEX SET Product Line

« Soluble Protein Flex Set
— Human Soluble Protein Flex Set
— Mouse Soluble Protein Flex Set
— Rat Soluble Protein Flex Set

« Human TGF-B1 Single Plex Flex Set

* Human Immunoglobulin Flex Set (o4

Isotypin

 Enhanced Sensitivity Flex Set (0.274-200

pg/mL )

— Human Enhanced Sensitivity Flex Set
— Mouse Enhanced Sensitivity Flex Set

+ Cell Signaling Flex Set
* Functional Beads

©20168D

Flex Set 2% iEFBcAH =S - Human

Human Cytokine Panel
Description Cat. No.
IFMN-y 558269
IL-1a 560153
IL-1p 558279
IL-2 558270
558272
558278
558276
558334
558333
558274
560228
558283
558450
560383
562151
560358
: 558273
TNFR 560083

Human Chemokine Panel

Description Cat. No.
Eotaxin (CCL11) 558329
Fractalkine (CX3CL1 560265
IL-8 (CXCL8) 558277
1IP-10 (CXCL10) 558280
1-TAC (CXCL11) 560364
MCP-1 (CCL2) 558287
MIG (CXCLD) 558286
MIP-1at(CCL3) 558325
MIP-1[5 (CCLA) 558288
RANTES (CCL5) 558324

Bead Location
E7

Bead Location

Human Th1/Th2 Cytokine Panel

Description Cat. No.
GM-CSF 558335
IF Ny 558269
-2 558270
IL-< 558272
-5 558278
IL-6 558276
IL-10 558274
IL-12p70 558283
IL-13 558450
TR Fox 558273

Human Thl Cytokine Panel

Description Cat. No.
1Ny 558269
-1 558279
-2 558270
-6 558276
L-10 558274
IL-12p70 560228
TNFea 558273

Bead Location
[

Bead Location
E

Human Th 2 Cytokine Panel

Description Cat. No.
-2 558270
-4 558272
-5 558278
IL-6 558276
IL-9 558333
IL-10 558274
IL-13 558450
TNFex 558273

Human Th17 Cytokine Panel

Bead Location
Al

Description Cat. No. Bead Location
GM-CSF 558335 <9
IFMN-y 558269 E7
IL-1pB 558279 B
-z 558270 Ad
-4 558272 AS
IL-5 558278 AG
IL-6 558276 AT
-9 558333 BG
IL-10 558274 B7
IL-12p70 560228 D5
IL-13 558450 E6
IL-17A 560383 BS
IL-17F 562151 <6
L-z1 560358 B8
TNFe 558273 D9
TNFB 560083 D5
SCD154 (sC A0 560305 c7
Human Te Cytokine Panel
Description Cat. No. Bead Location
CD178 (Fas 558330 &
GM-CSF 558335 <9
Granzyime A 560299 (=2}
Granzyme B D7
IE M-y E7
-2 Aa
A S
s A6
-6 A7
IL-10 B7
1L-13 EG
MIP- 1ofCC L) B9
MIP- 13 (CCLay =
TNFa 560112 a4

Human Soluble Cytokine Receptor Panel

Description Cat. No.
CD121a (IL-1RID) 560276
CD121b (L-1RID 560281
soluble TNF RI 560156
soluble TNF RII 560155

Bead Location

B6
B
<4
L)
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Flex Set #Z#iEFEBCAH = - Mouse

Mouse Cytokine Panel Mouse Th1l7 Cytokine Panel
Description Cat. No.  Bead Location Description Cat. No.  Bead Location
IF -y 558296 Aa G -CSF B9
IL- Tex 560157 E4 IFN -y A
IL-1p 560232 ES IL-lce E<
-2 558297 AL IL-1p ES
-3 558346 AR -z AS
-a 558298 A7 IL-4 A7
-5 558302 AG -5 AG
L6 558301 B4 L6 B
IL-9 558348 B5 -9 BS
i-10 558300 ca IL-10 ca
IL-12p70 558303 o7 13 B&
IL-13 558349 B3 IL-17A <5
1174 560283 cs IL-17F D6
IL-17F 562174 D& 21 B6
IL-21 560160 B6 IL-23 pl9/pa0 D7
T Fex 558299 ca TR Fo 558299 ca
Mouse Chemokine Panel Mouse Tc Cytokir

Description Cat. No.  Bead Location Description

KC 558340 AD G - CSF

MCP-1 (€CL2) 558342 B7

MG (€ XCLa) 558341 [EX)

MIP-La(C CL3) 558449 cz

MIP-1R (CCL3) 558343 ca

RANTES (CCLS) 558345 oa

Mouse Th1/Th2 Cytokine Panel

Description at. No.  Bead Location MIP-1aCCL3)
GM -CSE 558347 BY MIP-1[3 (CCL3)
IFN -y 558296 Ad RANTES (CCLS)
-z 58297 A ThFe 558299 cs
-4 s58298 A7

-5 558302 AG

-6 558301 B4

1 558300 c4

IL-12p70 558303 o7

IL-13 558349 Bs

T Fex 558299 ca

Mouse Thl Cytokine Panel

Description Cat. No. Bead Location

TF M-y 558296 A

-1 560232 ES

-2 558297 A5

-6 558301 Ba

IL-10 558300 4

IL-12p70 558303 D7

T Fex 558299 ca

Mouse Th2 Cytokine Panel

Description Cat. No. Bead Location

-2 558297

IL-4 558298 a7

-5 558302 A6

-6 558301 B4

-9 558348 BS

iL-10 558300 ca

IL-13 558349 88

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

Enhanced Sensitivity
Flex Set System

Analyze by Conceniraton
Beads Sample Wash Fow Cytometry | T

X" > & ! I

)ﬁf‘fﬂv( A 3 \-’ Ny
i A p v S ..’ " 3]
o+, : : 1T

tector Antibodies

*£2T  yeyyyf & o s :

TAY

Detectiontion reagent
PartA+ Part B Standord Cuve

Concentroton (pg/mi]

Features

+ Quantitation range of 0.274-200 pg/mL

« Designed for multiplex analysis, providing more data using
a single sample

« Open and configurable to maximize flexibility

* Analyzes soluble proteins with just 25 to 50 L of sample

«  Works with flow cytometers equipped with 488-nm and
633-nm lasers

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D




n PBMCs stimulated with PMA and Calcium lonophore

IL-2 -8 I-10
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E 100007 Floowe z
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< 1000 & S
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?; 1000
g
§ 1004 HET[RIES RS ( Time Course ) ¥2#5E 5385 + fIlfH BD CBA Enhanced Sensitivity
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S ° Timen)
& BD
© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. LY
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1=}
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o EMELEE
— \ Ly
— "[AIFEEHICell lysate H % AR R 10 5 1
iy o
— FEHE
B BRI AT IEAT 2 A A
—_— >
o B DRI TTEAT 2 )
T > N
o BRARIHEIWestern Blot JE1u
A
HEK-293 NIH-3T3
Con EGF TNF PDGF Con EGF TNF PDGF
P-ERK —_—— -
Analysis of phospho-ERK1/2 protein levels in HEK 293
and NIH 3T3 cells in response to EGF, TNF, and PDGF
B stimulation.
c 140000 A shows the results of Western blot analysis.
3 120000
£ ‘:gg:g B shows the results of BD CBA Flex Set analysis.
£ conoo Data courtesy of Dr. Tony Pawson and Dr. Jay Park, Mount Sinal
9% 4o Hospital Toronto, Canada.
2% 20000
=T om0
293 Con 293EGF 203TNF 293PDGF  Control 3T3EGF 3T3TNF 3T3PDGF “'ﬁ
<2 BD
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Cell Signaling Flex Set System

Phospho-ZAP-70

CBA
1000
L I
Figure 2. Jurkat cells activated with anti-CD3 and anti-CD28 and
g B Recombinant Standard aosslinked by anti-mouse Ig for 2 minutes. The reaction was stopped by
* bt o et {DICD2 the addition of SDS (1% final) whereupon the samples were placed in a
' boiling water bath. A phosphorylated recombinant standard was used to
- - to0e generate a standard curve. The upper panel shows the standard curve
uniTsmi versus a titration of the activated Jurkat [ysate. An important characteris-
Western Blot tic of the assay is that these two curves are parallel to each other. This
ensures linearity of the readings so that twice as much lysate will have
“ s s g § g twice as many units/ml. The same concentrations of lysate were also run
s Q2 2 g on an SDS-PAGE gel followed by immunoblotting with an anti-phospho-
coll number B g 2 2 g 8 £ § g Y 9 phosp

ZAP-70 antibody. Both a 30 second and a 10 minute exposure are shown.

g } 3
-]
--“ The BD CBA Flex Set assay is at least as sensitive as a Western blot. In this
30 second exposure

particular example, phosphorylation of ZAP-70 can be detected in a

10 minute exposure [N -“ BD CBA Flex Set assay using lysate from less than 1,000 cells.

©2016 80. 50, the 8D Logo and al other trademarks are property of Secton, Dickinson and Company. \3 B D

Cellular Communication and Signaling

Phuripotent Cytokines &
@ St con Growth Factors

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. & B D
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Cell Activation

» |solated PBMC

+ Activated 2 days with anti-CD3/CD28 in the
presence of rhlL-2 and rhlL-4

« Cells rested in culture for 3 days with rhIL-2
and rhiL-4

» Cells reactivated with either anti-CD3/CD28
or PMA/lonomycin

R
o trademarks are property of Becton,Dickinsan and Compan. </

Cell Signaling Multiplex Panels

Positions 4 5 6 7 8 9
A
B ZAP70 (Y319)
[ Itk (Y511)
D SLP-76 (Y145) MEK1 (S222) MEK2 (S227)
E Akt1 (T308)
Bead
Positions 4 5 6 7 8 9
A
JNK P38 PLC+y
B (T183/Y185) (T180/Y182) (Y783)  Akt2 (S474)
ERK1/2
C  (T202/Y204)
D RSK (T573) c-Jun (S63)
3 Akt1 (S473)
e
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Signaling Pathway

&BD

Protein Phosphorylation - PMA / Ionomycin
activation kinetics
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Protein Phosphorylation - CD3 / CD28
activation kinetics

Difference in cellular response to
PMA/Ionomycin and CD3/CD28

+ PMA/lonomycin activation results in
higher levels and more sustained
phosphorylation of intracellular proteins

» CD3/CD28 activation results in a
specific protein phosphorylation profile
« ERK1/2 phosphorylation but not p38 or
JNK

* Phosphorylation of upstream molecules
such as ZAP70 (not activated by
PMA/lonomycin)

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. Q B D
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Human soluble protein 30
plex

Bead
 Position 4 5 6 7 8 9
A IL-2 IL-4 IL-5 IL-6 IL-7 IL-8
B IL-1B IP-10 IL-9 IL-10 VEGF MIP-1a
C Angiogeninbasic FGF  FasL Eotaxin G-CSF GM-CSF
D RANTES IL-3 OSM LT-a MCP-1 TNF
E MIP-13  IL-12p70  IL-13 IFN-y MIG IgE

016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. & B D

Standard Curve

o s 10 o “© © 1 n2s ©s 12% 2500 5000
Concentration (pg/ml)
[—r2 - [(*3 - e —-—tT —-—ts —ls P10~ RSP
L0 VEGF MP1a - Angogenn . BFGF - Fasl Eotaxn . GLSF - GMLSF
—« RANTES . 3 . OSM T —a—MCPY - TNF ——MIP-1b e AT - 13
- avvy
e e e e &2BD
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Concentration (pg/ml)

Human Protein level of PBMC
actived 24 hours with

[ | | [ |
a2 L oLs
miLg R0 OVEGF

|GLSF OGM-LSF gRANTES
|MP-1s sl @ k13

all other trademarks are property of Becton, Dickinson and Company.

[-1E ]
ouP-1a
[-1 &
aFNg

aLT aLs aLb aiP-10
WAngogenn  @bFGF mFasl wEotain
[-]=- ] alLls @MCP aThF
auG akE

- ©BD

Concentration (pg/ml)

Human Protein level of PBMC
with CD3/CD28

aL2z sl oLs
mLe L1 OVEGF
aGLSF OGM-CSF  pRANTES
aMP aLi3T0 o LD

d all other trademarks are property of Becton, Dickinson and Company.

actived 24 hours

oLs
aMP-1a
o3
oFtg

.t oLs = oP10 |
WARgogenn @ BFGF mFasL mEctaxin
aosM oLTa oMCP1 anF
aMmsG o GE

& BD
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Difference in cellular response to
PMA/Ionomycin and CD3/CD28 activation

* PMA/lonomycin activation results in
broader profile of secreted proteins

» 22 of 30 proteins measured had levels
above 10 pg/ml

- CD3/CD28 activation results in a
specific secreted protein profile

+ Little or no production of IL-6, IL-9 and
MCP-1

* No IL-2 or IL-4 measured likely due to
consumption of protein by activated cells

i)
er trademarks are property of Becton, Dickinson and Company. s

BD™ CBA Functional Bead

Unlabeled Bead

W .

@ =@
S AN

Maleimide

Y Sulfo-SMCC N7 /
—

&2 BD
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BD™ CBA Functional Bead

SEERFIE (F485E)
I E—XoiREs « Step 1: Bead Preparation
N « Step 2: Protein Modification
@ NEEBER S OES « Step 3: Buffer Exchange to Remove Unreacted
Sulfo-sMCC Components
. + « Step 4: Protein Conjugation
FHEE HaN-
+ 1M DTT
@ AEVHSLT
I\ TP —%=358
incubste
oL
AvFa—h
@ it . %
E—XIcES -TA i
o
o TN
#
TA g"
e et e & BD

Simple conjugation procedure completed in
less than 4 hours.

Requires less than 100 ug of protein at a
concentration of 1 mg/mL.

Ability to contl_ugate any protein molecule
containing a free amino group to the beads.

Compatible with a wide selection of flow
cytometers for ease of analysis.

Specific reagents available for confirming
the success of conjugation reactions.

Sup?ortin reagents and procedures
available for performing instrument setups
and assays

8D Logo and ail other trademarks are property of Becton, Dickinson and Company. W B D
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FAQ

« What are the physical properties of the BD CBA
beads?

— The BD CBA beads are hard-dyed polystyrene-based
microspheres with an average diameter of 7.5 pm

* Which blood anticoagulants can be used for
preparation of serum and plasma samples?
— EDTA-treated plasma

*  Will hemolysis hinder results in BD CBA assays?

— A small amount of hemolysis is unlikely to be a problem
because the samples are washed before acquisition

+ Can BD CBA cytokine or chemokine assays be
used with tissue lysates?

— Milano F, Jorritsma T, Rygiel AM, et al. Expression pattern of immune suppressive
cytokines and growth factors in oesophageal adenocarcinoma reveal a tumor immune
escape-promoting microenvironment. Scand J Immunol. 2008;68:616-623.

— Bhowmick S, Duseja R, Das S, Appaiahgiri MB, Vrati S, Basu A. Induction of IP-10
(CXCL10) in astrocytes following Japanese encephalitis. Neurosci Lett. 2007;414:45-50.

— Ghoshal A, Das S, Ghosh S, et al. Proinflammatory mediators released by activated
microglia induces neuronal death in Japanese encephalitis. Glia. 2007;55:483-496.

— Tong J, Bandukwala HS, Clay BS, et al. Fas-positive T cells regulate the resolution of
airway inflammation in a murine model of asthma. J Exp Med. 2006;203:1173—1&8'!5 BD

© 201650, 50, the 80 Loso anAAHETF VI AATIEN R, RELEMSTTIB, Levitz SM. Protective efficacy of antigenic fraefién
in mouse models of cryptococcosis. Infect Immun. 2004:72:1746-1754

ELISA v.s. CBA

Comparison

1EEE 1@ FEeAIERAEREE % 1 ERARZ W 3078 1 EEASS7 618
{LER35E ~ TROL(E & & 1gAlERE 50 S
B4 - BEEAOLRLLE - HERIR(E iz} 8 - REEE—K -
1001 5Lk EF =S S 1 25-50 1
F 96-well plate AIEFH % AJf 96-well plate &f Tube 37T
Plate Redaer pilla 2-Laser Flow Cytometry 1-Laser Flow Cytometry
Correlation

. gbéflorgan et al. / Clinical Immunology 110 (2004) 252-

« BLOOD, 15 AUGUST 2005 VOLUME 106, NUMBER 4

e Electrophoresis 2009, 30, 4008-4019

e Methods, Volume 38, Issue 4, April 2006, Pages 317-323
«  Cytometry Part B (Clinical Cytometry) 61B:35-39 (2004)
e Cytokine, Volume 54, Issue 2, May 2011, Pages 136-143

&
© 2016 BD. BD, the BD Logo and all other trademarks are prbfe/tyof Beltdh,*Dlckirsdn -WQLQ. A7

ELISA BD CBA Flex Set BD CBA Kit
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http://www.sciencedirect.com/science/journal/10462023/38/4
http://www.sciencedirect.com/science/journal/10434666/54/2

Individual Time Course

Calibration curve Child 1 Child 2
10000 IL-6 IL-6
o 80
K H
1000 o 0
100, -~ 40
# Fo.1
0 ” ELISA O 20
CBA @ i
o]
1 L
Teut 10 1641 Ter2 1ev3 Tevd fevs T2
z2 160 120
S IL- T~ TL-
é 10000. 8 5 140 8 00 8 o
= . 120 '
S 1000 i "= 100 &
g # @ 2
2 / 2 60
% 100 Vd g = 50 If
El o Lo 40 J
= ~ 2 40 { i
g 10 i ~ [ 20 /
E e » 20 ™ 0
0 0
= TeT 1010 1o+t Tar2 Terd Tovd les5 12345678
0 1200
10000 IL-10 %01 1L-10 1000
140 [
ot NG
1000 P 120 //'\\ 800
B L1 100 [
P | W 800
100. i 80 fon
K 60 | v‘&\ 400
1 v 40 1 \
o 2 / \ 200
o F o 4 b
1 DV‘"4 b 0 =
161 1840 1941 1842 183 1044 145 12 3 46678 1234568 7 8
ng/L Sampling Time (h)

Fig. 4. Serum cytokine levels determined by ELISA and by CBA. The plots show the standard curves (left column). The values for the ELISAs are in
absorbance units on the right (y) axis. CBA values are in fluorescence units on the left (y) axis. The individual kinetics of serum cytokines responses (ng/L) in

hildren undergoing surgery with cardi bypass (middle and right columns; Child 1: 11 day old neonate; Child 2: 7.6 year old;
x-axis: 1-2 hr: .3-5hr: . 6-8hr: samples). With ELISA (O) all samples where values exceeded the highest standard
were diluted and reanalyzed. With CBA (®) all samples were measured without dilution.

&
© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. -/

E. Morgan etal. / Clinical Immunology 110 (2004) 252-266

Tools and Techniques for Cytokine Quantitation

BD Cytometric
Tool/Technology Bead Array (CBA) ELISPOT
Molecules detected Secreted or Secreted Secreted (in situ)
intracellular
Multiparameter Yes No No
Single-cell/cell-subset No No Frequencies, no
information subset information
Antigen-specific Yes Yes Yes
Post-assay viability Yes Yes No
Protein quantitation Yes Yes No
Instrumentation Flow cytometer Spectro- ELISPOT reader
photometer

©2016 8. 80, the BD Logo and ail other trademarks are property of Becton, Dickinson and Company. L7 B D
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Thanks!

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

& BD

Berthoud et al. Malaria Journal 2011, 10:115

Table 8 Summary of the four assays

Measure Bio-  Invitrogen BD
Rad
Cost (1 = highest cost) 2 1 3
Time taken for assay 2h10 5h 4h
completion min
Time taken for reading 30 min 30 min 2 1/2
samples h
Mean correlation 0.95 0.82 0.95

([duplicate wells)

Number of cytokines 17 10
tested

Volume of sample 100 pl 100 pl 50 pl
needed

The kits were compared in terms of cost, time for assay completion,
correlation between duplicate wells, variability, number of cytokines detected
and sample volume. Cost was based on quotes received from Spanish

distributers (2007).

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.
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Canto II Loader

adapter lever

spindle hole
tube quide

alignment hole

aspirator arm bar

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

Use Canto II Loader for autocompensation

@ Select Experiment > Compensation Setup > Create Compensation Controls,

i
Fluorogrers Label
FIC aneric
e enerc
M aneric Create label-specific
- PECr? e controls as needed.
- apc enerc
- WPCCrT e
Delete.

© Copy and paste plots from the Unstained Control normal worksheet to a Global Worksheet.

|2y Unstained Control tained " -2 Global Sheet1
Select Edit > Select All [oreert | [ICso cog §EIECttEdt“r| > Plas:seto et |
and then Edit > Copy 0 paste the plof
to copy plots from the || & 24 a global worksheet. || _ i—’& Sheetl
normal workseet. I 25
~ & PEE
% PTE
5 38
@ ] @3
® &3 [EEE
& #
T T T :||\|||\|||\||\‘||\\||\|||
@ w0 1% 20 260 0 100 e

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.
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Carousel>Carousel setting

hsdgrannt
A sed numbes For each Ta create mubple sels, salect
arowy, cick New Carousal, and ssiect the carousel mumber from the drop-dovn list.
To combing carausak, changs the carousel number to fuena', sehact the brask bne,
ard cick Delete Caroussl Brask,

Spacmen

#0f Tubes  Locabion  Stas | CarcusallD | Export Folder

Hooe v DR

Specify a
carousel ID.

<

Run Settrgs
Recording Delsy bime Max Settrgs
Sewords (3 W (] Stert of carousel mix
|

Specify run
settings.

[“]interimmic; Aftee every 4w tubes (BDDeFak)

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

Salacta be I 103 Farmiha avalals opors Wighiottss n blus,
ik DK 0 st

Select a tube to load.

Cytometer - Canto (YOO041) &|
Verify cytometer setting S ST ] |
X Verify that the | status || Parameters 1 Threshold
By acquire data, make sure FSC, 55€, and pr i
threshold settings CEIEESE SLEER] Fatlonl) ol
all the parameter voltage are appropriate. . F3C Y [ ]
. . e 53C IE I [ ]
setting is correct T — 0
. Pz O
» PerCR-CyS5
- W??E O
. eec EEOO
o APCyT b4l | 1)

0@ Click and then click . %




@ View recorded data in the normal worksheets and gate the positive populations.

Unstained Contral

§ &
=
X
Adjust the P1 gate, 3
right-click, and b
select Apply to W
All Compensation
Controls. 3

100 150 200 250
FSC-A x 1.000)

APC Stained Contral

Adjust the P2 gates
to fit the positive
populations.

@ Select Experiment > Compensation Setup > Calculate Compensation.

¥ Single Stained Setup

‘Compensation calculation has completed successfully

Rename the

compensation setup.

Mame: | Experiment A

L Link & Save ” Apply Only ][

Cancel ]

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

Run Carousel

@ Create Browser elements.

Use the Browser toolbar
to add elements.

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

&1L My Eperiments
L4 Experiment A
$9} Cytometer Settings
=] & Global Workshests
8-[y Global Sheet1
@ % Compensation Controls
2 & Loader sample

= U Tube_o01

=] - Tube_oo2

= | Tube_003
3% Shared Yiew
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©® Specify Carousel Setup settings.

Pasgnment:

Resian e sach sgeaen, sebect
1 v, ek e Cornuze', anel salect the cavenslrumber from the cropdour, .
To combie carusel, chere the carousel rumber b None!, sebect s brask ine,

Specify a
carousel ID.

< 7

Plevs Cars Gelote Carniol Brack

Fan ek
Racerdne Dekay e P Setoncs
Seconds 3w 7] Shert o erouselm:

Specify run

settings and tube
pressurization error
handling settings.

[l Intrimmix: Aftrevery |4 %) bibes (O Defadt)

Tube Fressuizaion e Havdig (Currer Fur]
shom e rdwat

Chp et e

€ %hp t nest spesimen

©2016 80. 50, the 8D Logo and al other trademarks are property of Secton, Dickinson and Company. W/ B D

© Make entries in the Experiment Layout.

Specify reagents labels, e T
keywords, and acquisition || " - o
criteria as needed. - S
oo I P B T ™ R i
P T — L e stiriory
©1 | % compensation Controls
T o s
P = —— I S ki
2| TP staned Contral peA R ek
[ O i i
. i 4 PE-Cy7 Stained Cantrol i P
I 1 APC Stamod Control E 2
B | Cwsrcornemonn [T e
/I N Loader sample:
= ¥ vt T S ]
= T T T ] {pcken
= T nbom ST FrroRs e WC wcan "’":’W"~"‘"\
o) (o]

@ Install the carousel on the Loader and click

© 2016 8D. 8D, the BD Logo and all other trademarks are property of Becton, Dickinson and Company. W B D




© Specify tubes to run.

FC5 Filz/Data Warning,

The process of re-rurining Specimen(s) or Tubels) deletes the
A ewisting FEC filas and data bafore acquisition bagins, Stopping
4 the nun will hat restore these deleted fies or data

Select Specimen(s) o Tube(s) to rerum:

71 *, Cempensation Contrais

[ T Unstained Contral

[ T FITe Zained Contral

[ T FE Stained Corkral

[ T PerP-Cy5-5 Staned Cantrol

[] T PE-cy7 Stained Contral

[ U APC Stained Cantrol

[ U APc-cy7 stained Contral

Check at the specimen
level to select all tubes
under the specimen.

T, Loader sarrpe
U Tube_o0t
U Tube_ooz
U Tube 003

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

By Check all By Check Remaining L Lncheck All

Analyzing Data

@ Create plots, gates, and statistics needed for analysis.

7 5 @ 0 [0 B 1 5
£ NHS EE Create custom text and graphics.

Create new global

CX=]
balshett
worksheets. R

Customize plots u

u | =
abol et (3 SbaShoaT2
= ~
@2y epemmeres Saroie Tune 001 =
& 18 Exerinert A atsir zass e | 5
544 expermre_ooy Heor 1z 8| 5 g
i

FoCa 0

the Plot Inspectol e
Pwaretor:

| Parameser: =3 v

Tube: Tube_101
Fopulstion RNy BParert WTotsl
| RS 10000 gerr 1000
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Perform quality control of the

analysis

Sample-Tube 001

Verify that gates are set

FSC-A

N SATAAaIA Ty Ly appropriately for all samples.
1

Tube: Tube_001

© 2016 BD. BD, the BD Logo and all other trademarks are property of Becton, Dickinson and Company.

Use the population Fopulation #Events %Parent %Total
hierarchp tg verify W 4 Events 10,000 &£ 1000
parentfcr'lild [l Parent 1,867 187 187

ionshi M chida 128 69 1.3
relationships. MchidB 219 e 5

& BD
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