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> 20 Years of Multiplex Assay Expertise

Early Beginnings
Bio-Rad Licensed
xMAP Technology

Launched
Bio-Plex 200

Continued Evolution
Bio-Plex Manager 6.2
Hu Cytokine Screening
Panel

Growing User Base
Over 3,000 Bio-Plex 200
Systems placed world wide
Over 17,000 scientific
publications

Expanding Assay
Offerings
Bio-Plex Pro TGF Beta
Bio-Plex Rat Cytokines
Bio-Plex Data Pro Software
Bio-Plex Manager 6.1



Bio-Plex Core Technology

«  xMAP® Multiplex suspension array technology - Luminex

= Microspheres or bead-based immunoassay — coupled with either
DNA or protein capture reagent (antibody)

Analytes are captured by specific biomolecular reaction on
magnetic bead surface such as antigen-antibody interaction

= Assay results are quantified using a fluorescent reporter tag

= Simultaneous analysis of up to 100-500 different analytes in 96-
well format
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Multiplexing Increases Throughput

How would you like to have 2,160 data points in one 96-well plate”?

The Power of the Bio-Plex System
Side-by-Side Comparison: Analyzing 27 Cytokines in 80 Samples

ELISA Bio-Plex

Number of cytokines 27 27
Mumber of samples 80 &0
Total data points 2,160 2,160

Mumber of 27 1
26-well plates :

Data points per plate 80 2,160
Total time required =60 hr 3 hr
Sample volume Serum or plasma, >1 ml* Serum or plasma, 12.5 pl
Cell culiure supernatant, =1 ml* Cell culture supernatant, 50 pl
Assay range Serum or plasma, 2-3,000 pg/mi Serum or plasma, ~0.2-3,200 pg/ml
Cell culture supernatant, 2-3,000 pg/ml Cell culture supernatant, ~2-32,000 pg/ml

* Based on 50 pliwel of zample.
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What is xXMAP Luminex Technology?
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o Beads are injected with 2 dyes, the ratio identifies the
bead creating a bead map of up to 100 discernable

beads
e The reporter molecule SAPE intensity gives intensity that

6 can be translated into concentration



What is xXMAP Luminex Technology?

Anti TNF-a

Anti IL-6

Bead region 13 = IL-9
Bead region 25 = TNF-a
Bead region 67 = IL-6
Bead region 88 = IL-18

7
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Anti IL-1p



What is xXMAP Luminex Technology?

* Fluorescent signal reading system

Interrogate label e L
with green laser =—)p S\:J::tt;f{Rb‘;r;c;mg
(525 nm)
Interrogate Identify bead region :
bead with red =) based on internal dye
laser (635 nm) concentrations (CL1

& CL2)

.
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Bio-Plex system

) ) ) Bio-Plex Manager and Bio-Plex Data Pro ——
Bio-Plex Readers and Tools include the Bio-Plex 200 and : o

Software make it simple to run instruments N
ﬂli?

Bio-Plex 3D Systems, Bio-Plex Pro Wash Station, and using xXMAP technology and analyze
maintenance, calibration, verification, and validation kits. multiplex data.
Bio-Plex Standard Lot Data o

Bio-Plex Instruments Bio-Plex Software .'

Download data for released standard lots for import into Bio-Plex
Manager Software.

Bio-Plex Assays, Kits, and Reagents

Bio-Plex Multiplex immunoassays use Luminex magnetic beads for the
quantification of over 450 biologically relevant targets: assays for
inflammation, disease, cancer, cell signaling and growth, apoptosis, toxicity,
and more. Choose assays in premade and custom configurations, or develop
your own assays for new targets.




Bio-Plex Assay configuration options

» OTS (Off the shelf)
— All-in-one kits contain the largest number of analytes

 EXxpress — “You Mix”

'JOJ» — Configure custom analytes online, received individual vials of
Express Assay beads and detection plus reagent kit

« Xx-Plex —“We Mix”

O
p é' — Custom blend of analytes is built by Bio-Rad and undergoes
DgeESandiet lot-specific validation prior to shipment.
-
- ' * A la carte — Individual components can be ordered to allow
=& flexibility in day to day assay runs.

www.bio-rad.com/bio-plex BIORAD




Bio-Plex Pro human cytokine assays: Fixed panels

8-Plex 17-Plex 27-Plex Thi/Th2 Singleplex/ 21-Plex Panel
Human Panel Panel Panel Panel x-Plex™ plus ICAM-1 Singleplex/
Group | (M50-000007A) (M50-00031YV) (M50-0KCAF0Y) {(M50-00005L3) Bead Regions* [l NLEN and VCAM-1 x-Plex
IL-1B ® ® ® 39 Group Il (MFO-005KMII) Bead Regions*
IL-1ra ® ® 25 L1 ® ® 63
IL-2 ® ® ® ® ® 38 IL-2Re e ® 13
IL-4 ® ® [ ® ®52 IL-3 d ® 64
IL-5 ® ® e ® 33 IL-12 (p40) o ® 28
IL-6 ® ® ® ® 19 IL-16 ® ® 27
IL7 ® ® @74 IL-18%F ® ® 42
IL-8 [ ] ® ® ®54 CTACK ¢ 072
IL-9 ® ®77 GRO-ot ° ® 61
IL-10 ® ® ® ] ® 56 HGF d ® 62
IL-12 (p70) ® ® ] ®75 ICAM-17F @12
IL-13 ® ® ® @ 51 IFN-02 e ® 20
IL-15 ) e73 LIF ® ® 29
IL-17 ° ° ®76 MCP-3 ® ® 26
Basic FGF ® ® 44 M-CSF o ® 67
Eotaxin ® ® 43 MIF ® ® 35
G-CSF ® ® @57 MIG e ® 14
GM-CSF M ® ° ) ®34 B-NGF ® ® 46
IFN-y ® ° ° ) ® 21 SCF e ® 65
IP-10 ® @ 48 SCGF-p ¢ @78
MCP-1 (MCAF) ) ) @53 SDF-1a o e 22
MIP-1ex ° @55 TNF-B ® ® 30
MIP-1p ® ° ®18 TRAIL ® ® 66
PDGF-BB ) ® 47 VCAM-177 ® 15
| RANTES ® @ 37 —
TNF-ct M ® ° ) ® 36
VEGF ° @45




Bio-Plex Pro™ Human Cytokine Screening Panel

Expand your biomarker screening capabilities, shorten your time to
discovery, and gain confidence in your data with the Bio-Plex Pro
Human Cytokine Screening Panel 48-Plex.

Panel Contents

CTACK IL-2 IL-13 MIP-1a
Eotaxin IL-2Ra IL-15 MIP-1p
FGF basic IL-3 IL-16 B-NGF
G-CSF IL-4 IL-17 PDGF-bb
GM-CSF IL-5 IL-18 RANTES
GRO-a IL-6 IP-10 SCF
HGF IL-7 LIF SCGF-B
IFN-02 IL-8 MCP-1 SDF-1a
IFN-y IL-9 MCP-3  TNF-a
IL-1a IL-10 M-CSF  TNF-B
IL-1B IL-12(p70) MIF TRAIL
IL-1ra IL-12p40 MIG VEGF
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Assay Performance

Assay performance characteristics:

Accuracy

Assay Working Range

Sensitivity
Reproducibility

Linearity of dilution

Table 1. Repi h
Assay
Assay Working Range,  Sensitivity,
pg/ml* pg/ml” Assay Precision”
LLoa uLoQ LoD Intra-Assay  Inter-Assay 37
Analyte %CV %CV 1
APRIL / TNFSF13 34401 2,507,800.0 190.0 42 173
BAFF / TNFSF138 915 200,008.9 347 16 52
sCD30/ TNFRSF8 534 12,9731 10 25 50
sCD163 1,338.7 975,916.6 16.8 4.2 81
Chitinase 3-ika 1 36.7 80,2753 10.3 26 6.0
gp130/ sIL-6RB 2576 187.785.6 169 23 59
IFN-a2 31 6,702.2 o7 36 100
IFN-B 09 18728 20 30 1.2
IFN-y. 63 13,6949 0.05 a7 73
-2 12 2.862.7 0.1 33 10.3
siL-6Ra 18.6 40675.1 15 31 32
.8 45 9,762.7 27 45 77
10 1.7 3,781.2 08 30 85
L1 o1 2071 0.05 36 16.9
112 (p40) 55 12,0309 56 35 83
112 (p70) 13 908.0 o1 35 55
19 85 6,223.8 02 38 84
IL-20 27 5800.9 38 23 11
22 53 11,511.0 11 32 B85
26 82 5,969.7 12 31 109
1127 (p28) 38 8,3097.0 01 30 85
IL-28A /IFN-32 10.7 78135 18 43 79
IL-29 7 IFN-A1 52 114314 16 44 39
32 39 85865 123 25 88
IL-34 619 451427 519 32 87
IL-35 206 450376 37 26 o1
LIGHT / TNFSF14 148 3,585.3 102 34 104
106.8 2334508 337 48 9.0

MMP-1

13

Fluorescence intensity

Apolipoprotein A2

Acute Phaso Rosponse
Cancer

Cardiovascular Disease
Diabetos

Cytokines, Chemokines, and
Growth Faciors

Immunoglabulin lsotyping
Cali Signating
Toxicology

* validated on plasma,
serum, and cell
culture samples

= Three distinct
all-in-one multiplex
kits

* Custom
configurations

* Magnatic workflow

3
?

10,000

ULOQ (22.835)

12264

$2 (7670

LL0C [0.032)

T T
0.01 0.10 1.00
Concentration, ng/ml

10.00

Bio-Plex Pro™

Human Inflammation Assays

APRIL / TNFSF13, BAFF / TNFSF138, sCD30 /

TNFRSFS, sCD163,

IFN-Y, IL-2, SIL-6Rc, IL-8, IL-10, IL-11, IL-12 (p40), IL12 (57O, IL-19, IL-20, IL-22, IL-26, IL-27 (p23), IL-28A / IFN-32,

1120/ IFN-14, IL-32, IL-34, IL-35, LIGHT / TNFSF 14, MMP.1, MMP.2, MMP.3, Osteocalcin, Poatra;
-2,

STNF-R1, STNF-R2, TSLP, TWEAK / TNFSF12

High Performance Multiplex Assays
for Inmunology Research

The Bio-Plex Pro Human inflammation
Assays comprise the most relevant set of 37
Iinflammation blomarkers in a singla multipiex
assay for the study of inflammation-associated
diseases. inflammation IS the halimark of
allorgles, Infoctious disoases, and wourk
healing. It s a leading cause of mortality
worldwide and Is indicated in eight major
disease areas, Including:

Assay Features
* Unique and relevant mixture of targets,
key blomarkers from the TNF

+ Single-lavel quality control with i lot-specific
ranges

* Magnetic beads for simplfied plate
processing
» Singla dilution factor for al targets

* Assay quick guide to get you started right
away

= Compatible with Bio-Plex® 200, Bio-Plex® 3D,
and Blo-Piax® MAGPIX™ Systems

hitinase 3-like 1, gp130 / sIL-6R3, IFN-a2, IFN-8,
xin-3,

Rigorous Assay Valldation

All Blo-Plex Pro Assays undergo rigorous
evaluation that includes the following
parameters:

» Specificity (cross-reactivity)

= Accuracy (recovery) in key sample matrices
* Inter. and Intra-assay precision

= Sensitivity fimit of detection, LOD)

» Assay working range (LLOQ/ULOQ)

* Linearity of dilution

= Paralelism and matrix effect

= Performance characteristics In real sampies

Assay Performance Deflnitions

The following parameters are indicative of
assay performance, as shown in Table 1.
Assay working range — the range of
concentrations within which the assay is
precise and accurate. Boundaries of the assay
working range are definad by the lower limit
of quantification (LLOG) and the upper imit of
quantification (ULOQ)

Pracision — the coefficient of variation (%CV) at

expected concentration of a known amount of
analyte within the assay working range
Sensltivity (LOD) — the conceniration of
analyte for which the flucrescence intensity
signal Is two standard deviations above the
background signal

BIORAD




Assay Performance

Assay performance characteristics:
Accuracy

Assay Working Range

Sensitivity

Reproducibility

Linearity of Dilution

o & W bh =

sCD30 / TNFRSF8 %

Recovery

ULOQ (14604.164)

_ 10,0004 Control 1
=, S3 (100
- N\ (100)
o) S4 (100)
<
3 1,000 S5 (100)
2
3
g LLOQ (8.569)
[ 2 [0]0 o RSP S g e L LT e
S8 (99)
| | | J
0 10 100 1,000 10,000
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Fluorescence intensity

Assay Performance

Assay performance characteristics:

1. Accuracy
2. Assay Working Range
3. Sensitivity
4. Reproducibility
5. Linearity of dilution
Apolipoprotein A2 Assay
_______________________________________________________________________________________________________________________________________________ Assay Working Range,  Sensitivity,
ULOQ (22.935) s122.04) pg/ml* pg/ml*
20,000 s2q6m LLOQ uLoQ LOD
Analyte
APRIL / TNFSF13 3,440 2,607,800.0 190.0
10,000 BAFF / TNFSF13B 91.5 200,008.9 34.7
sCD30 / TNFRSF8 53.4 12,9731 1.0
sCD163 1,338.7 975,916.6 16.8
0 S i Y LLOQ 0.032) Chitinase 3-like 1 36.7 80,275.3 10.3
S8 S7 (0.03) S6 {0.09) S5 (0.28)
. . . a gp130 / sIL-6Rp 257.6 187,785.6 16.9
0.01 0.10 1.00 10.00
Concentration, ng/ml IFN-02 3.1 6,702.2 0.7
15



Assay Performance

Assay performance characteristics:
1. Accuracy

2. Assay Working Range

3. Sensitivity

4. Reproducibility

5. Linearity of dilution

Assay Working Ranges, ng/ml Assay Sensitivity, ng/ Assay Precision
Analyte Alternative Bead LLOQ* uLoQ* LOD** Intra-Assay %CV Inter-Assay %CV
Names Region
Apolipoprotein Al Apo Al 22 0.059 70 0.045 4 7
Apolipoprotein A2 Apo A2 26 0.082 36 0.016 6 15
Apolipoprotein B Apo B 44 0.41 360 0.22 6 12
Apolipoprotein C1 Apo C1 36 0.030 17 0.0082 3 5
Apolipoprotein C3 Apo C3 39 0.023 28 0.013 3 10
Apolipoprotein D Apo D 12 0.055 30 0.027 3 9
Apolipoprotein E Apo E 38 0.021 12 0.012 4 6
Apolipoprotein H Apo H 75 0.15 210 0.1 3 8
Apolipoprotein J Clusterin/Apo J 48 012 170 0.078 2 8
C-reactive protein CRP 78 0.019 11 0.0087 \ 3 5 /
N

°



Assay Performance

Assay performance characteristics:
1. Accuracy

2. Assay Working Range
3. Sensitivity

4. Reproducibility

5. Linearity of dilution

IL-10 Serum IL-10 Plasma
. 1,200 . 1,100

| = =
S o R2=0.9986
{ = R2 = 0.9991 =
5 o)

[@)]
g° S8
> c
2 2
O O

0 I 0 I
0 500 1,000 0 550 1,100
Expected concentration, pg/ml Expected concentration, pg/ml
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Bio-Plex Assay Overview

Instrument preparation
- instrument warm up
- instrument calibration
- instrument validation

Assay preparation
- Standard and reagent
- Sample preparation
- Bead preparation

* Assay workflow

* Reading signal by Bio-Plex200
- Protocol setup

* Result interpretation by Bio-Plex Manager 6.2
18



Summary of Bio-Plex Assay Workflow

Add 50 pl 1x beads to wells

Mix antibody coated beads with

samples, standards & controls
Wash 2 x 100 pl

Add 50 pl standards, samples, controls,
incubate 1 hr at BT with shaking at 850 rpm

Add specific biotinylated
detection antibodies Wash 3 x 100 pl

Add 25 pl 1x detection antibody, incubate
30 min at RT with shaking at 850 rpm

Wash 3 x 100 gl

Add streptavidin-PE

Add 50 pl 1x streptavidin-PE, incubate
10 min at RT with shaking at 850 rpm

Read assay on instrument

Wash 3 x 100 gl

Resuspend in 125 pl assay buffer,
shake at 850 rpm for 30 sec

= &

RESULTS = Sample concentrations for
multiple targets in < 3 hrs! «

Acquire data on Bio-Plex system




Bio-Plex Manager 6.2

2



Bio-Plex Manager 6.2 Standard Curve Analysis & Graphics

‘8 10-21-10 Rat 26-plex_S (Plate 2) - example graphs - Standard Curve
23 = HS lﬁ.c lﬁ.x @ Labels:|[Dbs.-’E:-:p]“1ElI] V| EerrBars:

Results Analyte:
[IL-1a 21)
@ Regrezsion Tepe:
Raw Data ' Logistic - 5PL v |
i Aziz Tranzformation:
Fieport T able | ool - Linearl) - | = 20000.00
[ Logiztic Weighting. .. | :z
S ame regreszion tupe far all anal_l,ltes-l %EJ
Standard Curve [ ] Swap v Axes o
Show Cone Fange Lines @ @ 1
m Show Unknown 5 amples E 10000.00— ~o53(95)
Graphs Show Contral 5 amples m Sam ple
Curve Fit _ @
{13:otze 1
Clear Qutliers e LLOG(7. 360)
[ Apply across all analtes S BT T Y S
[+] Show report after optimization T TITT] T T TTTr T T TTTTT] T T TTT T T T T T T
Optimization Fepart 1.00 10.00 100.00 1000.00 10000.00 100000.00
Concentration

M Standard O Parhial Outher B Outher
& Unknowe Control

Std. Curve: FI = 83,2912 + [28969.5 - B9.2912) / [[1 + [Conc / 4379.07])™-1.61183)]"0.63096
FitProb. = 0.4735, ResYar. = 0.3255
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Automatic optimization with feedback

Curwe Fit

’_ Optirnize: J [Indo Optirnize

Clear Outliers

Apply across all analytes
Shows report after optimization

[ Optimization Repart J Hu FGF basic (44

# Optimization Report

Acceptable Recovery Range: |90 - 110%

Standard Curve Optimization

Same recovery range for all analptes

Analyte Result Comments
Hu sEGFR.1 (15) Successful
Hu FGF basic (44) Successful =1 5td Removed
Hu Fallistatin {26} Successful | ST T E s
Hu G-C5F (57) Successful
Hu sHER 2/neu (12) Successful
— Hu HGF {62) Successful
= | | HuslL-6Ra (13) Successful
%‘ Hu Osteopontin (77)  Successful =1 5td Removed
g Hu Leptin (78) Successful
E Hu PDGF-BE (47) Successful
8 Hu PECAM1 {48) Successful  »15td Removed
E Hu Prolactin (52) Successful
5 Hu SCF (65) Successful
S Hu sTie-2 (64) Successful
fr Hu sVEGFR-1 (76) Successful
Hu sVEGFR-2 {45) Successful

[l Exclude successful without comments

LLOG(18.157)

11T Soteaaaaeaaaaaet - et 2
e 57(4.88) 56 (6.04) 55 (3.86)

1.00 10.00 100.00 1000.00 10000.00
Concentration

B Standard O Partial Outhier & Outlier
A& Unknown Contral

=




Report Table

All Relevant Results in One Customizable Table

Show/Hide
Outliers

Display
Options

Organize by Type or
Group

Show Replicates

Plate Formatting Tools

A

Export Single or Multiple Analyte

Error Codes

-

RE Rapid Hu27-plex-std-ctrl-used as example - Report Table

Results

Faw Data

Report T able

Standard Curve

Analyte: | HulL-9
Type Well Description Fl Fl-Bkgd | StdDev | %CV | Conc in Range | Obs Conc | Exp Conc | (Obs/Exp) * 100 | Dilution
1 B| A4A45A46 553 553 TAT| 1268 1.00
2 1] A A2 AT Sl | Bs822 85268 26294 3.06 HMTEDBS 2MTEIBS 23352.00 a3 1.00
3 52| B p2B3 St2 | F22a7 71743 3863 053 E110.75 EB110.75 S833.00 105 1.00
4 53| 203 Std3 | #1585 41032 7054 1.70 1434 53 1434 53 145950 a3 1.00
5 sS4 M Dp2D3 Stodd | 16230 1567 .7 4244 251 367 .86 36T .86 364 .88 101 1.00
G S5 E1 E2E3 Stds S06 5 451 2 2014 3483 ao1a q01a o922 a3 1.00
7 SE F1F2F3 Stde 1820 1267 1247 663 2373 2373 2280 104 1.00
a ST 1 G253 Std? 828 275 .25 755 513 518 5.70 ™ 1.00
q 8| Hi1H2H3 Stola E25 72 350 560 162 162 143 114 1.00
10 *1 B4 B5 BE BRH2E69539 1352 428 729 527 B1.46 61 46 4.00
11 w2 C4C5CE BRH2E9574 1392 833 275 1.95 g2.22 g2.22 4.00
12 ®3| D4 DsDE BRH2E957 3 2520 196.7 4770( 1893 14977 14977 4.00
13 d E4 ES EE BRH2E2530 Tas 245 637 T.a3 1857 1857 4.00
14 i F4 F5 FE PEO03325 a2 143 729 1038 11.76 11.76 4.00
15 HE| G4 G5 CE ToF2133 S50 -0.3 1.00 1.82 OoR = * 51 4.00
16 ®7| H4HSHE JTOEET1 3 1247 2.3 o4 308 5134 5154 4.00

BIORAD




Bio-Rad: Premium Instrument Supplier and Service Provider

One experienced provider
for all your needs

One call for technical support
Cine partner for your success

Instrumentation

:“ -
- Assays
‘ » » Assay Builder
T— Bio-Plex Cytokines
Data Pro Disease Assays
i Cancer
Organize, automate and i e
Isotyping

Acute phase
Angionenesis

Signal transduction

Assay development reagents

visualize dala
Bio-Plex Manager
« Integrated instrument control
and data analysis
» Genotyping and pathogen

detection data analysis Sarvice

Sl

Application Support




