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Why Multiplex?

Decrease precious sample volume requirements
— 12 ul sample for 100 data points

Reduce assay reagent volume, expense and labor

Include assay controls in each well, rather than on each plate
Dramatically increase the amount of information from a single sample

Better correlation of data between different targets (target analysis is
simultaneous for each sample)

Control the same interaction condition of the reaction
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Microarray

Real Time PCR
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The bottle neck of QPCR

* Real Time PCR: Hot tool, easy to use

— Up to five targets only -
. . =
— Sample preparation, NA extraction 3
— Data Optimization 3
&
— NAT only :
— False positive 5 |
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/lj, The bottle neck of micro array

Micro array: High entrance barrier
— One chip, one sample
— Overnight incubation
— Reproducibility
— Fuzzy data

— Database issue

Condition 2 Tissue Type Marmall (narmalized)

Condition 1: Tissue Type LungTu...
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Micro Array

High density, >10K points
Probe coated on solid phase
Low reproducibility

One array for one sample
High entrance barrier

Need other database

High Cost
— 1.5 working days
— High cost of consumables

VS

Suspension
Array

Low density, up to 100 points
Probe coated on mobile phase
High reproducibility

High throughput, up to 96 samples
Easy to take over

Easy to identify

Lower Cost
— 4 hours
— Lower cost of consumables
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Suspension Array = Beads Array = BioPlex  Micro Array

XMAP Technology
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Suspension Array Technology

Cant Biotin-labeled
apture detection tag

obe
>_-eptavidin—PE

(R-phycoerythrin)

5.5
polystyren

Sample
target
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Suspension Bead Array
Technology

2.5 MM
polystyrene
Microspheres

Or

Magnetic
beads
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Optical bench

Photomultiplier tube
(PMT)

RP1 (580 nm)

Flow Cell

*nt of Interrogation)

Reporter laser
532 nm YAG

PMT

Classification
laser

CL1 (657 nm) 635 nm diode

CL2 (730 nm)
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Assay Procedure

Prewet wells & add beads

‘ Wash x2
Add Samples and Standards

‘ Incubate 30’ and Wash x3

Add Detection Antibody

‘ Incubate 30’ and Wash x3

Add Streptavidin-PE
‘ Incubate 10’ and Wash x3

Read Plate

iesaencecow 1 ~2 hrs + washing time ~3 hrs
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Beads and Coupling Reagents
Homebrew Assays

‘COO- + NH,-X

-
h
5

 PT/NA: 5~150KD

« 20 plates
‘ X « 2000 data points
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The Bio-Plex Solution

www.bio-rad.com/bioplex
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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

Cell culture supernatant, 2-3,000 pg/mi

Mumber of cytckines 27 27
MNumber of samples 80 &0
Total data points 2,160 2,160
Number of 27 1
0B6-well plates
Data points per plate 80 2,160
Total time reguired =60 hr 3 hr
Sample volume Serum or plasma, =1 ml* Serum or plasma, 12.6 pl
Cell culture supematant, =1 mi* Cell culture supernatant, 50 pl
Assay range Serum or plasma, 2-3,000 pg/ml Serum or plasma, ~0.2-3,200 pg/mi

Cell culture supernatant, ~2-32,000 pg/mil

* Based on 50 pliwell of sarmpls.
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Human Serum Standard Diluent
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Standard curves in
serum and plasma
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Who should need this?

Life Science Research

» Extracellular signaling proteins
« Intracellular signaling proteins
« Cancer markers

Cardiac markers

Endocrine

<otvor Diagnostics
=0 yp'”?’ » Genetic Disease
» Metabolic Markers . Allerav Testin
* Neurobiology 9 J

Autoimmune Disease

Transcription Factors

Gene Expression * HLA Testing
.p * Infectious Disease
» Genotyping » Biodefense
* MicroRNA profiling
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Abbott

Altana Pharma

Amgen

AstraZeneca

Bayer

Biogen ldec
Bristol-Myers Squibb
Centocor (J&J)

Charles River Labs (CRL)
Critical Therapeutics

Eli Lilly

Enzon Pharmaceuticals
Genzyme

GE Healthcare
GlaxoSmithKline (GSK)
Institute for Bioanalytics (IBA)

Industrial Bio-Plex Placements
— A Sampling

IBT Reference Labs
Jackson Laboratories
Linco Diagnostic Services
Merck

Proctor & Gamble

Pfizer

Quest Pharmaceutical Services
R.J. Reynolds

Ross Products
Sanofi-Aventis
Schering-Plough

Synta Pharmaceuticals
Therakos (J&J)

TGA Sciences

Upstate Biotechnology
Wyeth

Life Science Group
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Our Partners in Taiwan

X7

x1
. x1
. x1
. I #$ x1
° % &' ( x1
o )* +" x1
S R L Total : 21
° 1, 23 x1
« 14, 56 x1
- 7 89: " x1
o< =>" x1
- ?, ( x1
- @ABCD +I( x1
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Protein application
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Bio-Plex Assays
A Broad Menu of Cytokine Targets - Human

O-Plax Thi/Th2 17-Plex 27-Plex Available 23-Plox Availabls
A Panel B Panel Panal Panal Panel X-Plax Panal xPlax

Group | A7T1-A11080) (171-Ad1100) (I71-Ad1081) (AT-AI11T) (IT-A1127) Targeis* Group |l ({171-A11123) Targets®
IL-Ap [ ] ® L » [ 1 & -
IL-1ra & & IL-2Rex & &
IL-2 L L L L] L] IL-2 L] L]
IL-4 » » ® L » IL-12 [pdd) & -
IL-& [ ] & » & & IL-16 & &
L& L L L ] L L8 L ] ®
IL-7 [ L * L CTACK ® ®
L& » ® L » GRD - & -
L2 L ] L HiGF L ] ®
IL-10 L L L * L AN ® ®
IL-AZ {pTo [ ] » L & L IFM-ceZ & &
IL-13 L L ] L L] L ] LF L] L]
L% L ] L MCP-3 L ] ®
ILA7 [ L * L M-CSF ® ®
Bazic FGF & & MIF & &
Eataxin ] [ ] MIG ] ]
G-CEF [ L ® L B-MGF ® *
GM-C5F » » ® L » 2CF & -
IFH-y - - - O - SCGF-f - -
P10 L ] L SDF1ox L ] ®
KCP-1 [MCAF) [ ] ® L » THF-3 & -
MIP-1 o & & TRAIL & &
MIP-1f [ ] L L ] L WICAM-1"* L ] ®
PDGF-ER ® L

RANTES L »

ThF-ox L ] L ] L L] L ]

VEGF ® L

“ou can dasign an x-Plex assay with combinations of azsays, including custom singeplex assays. For more informiation, go to
wowrw. bio=rad. coms/bic-plexdx-plexS or contact your local Bic-Fad sales mprasantativa.

— |15 is mot avalable as @ singleplex assay, orly as part of an assay pand.
*** This assay requires addtional zarmple diution.
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Bio-Plex Assays
A Broad Menu of Cytokine
Targets — Mouse and Rat

Mouse and Rat Cytokine Assays

8-Plax 10-Plex Thil Th2 23-Plex Axailable -Plox Available
Mo A Panel B Panal Panel Pamel ¥-Plax Mouse Panel ¥-Plox
Group | {AT-F1080) {T-F11100) {TH-FH1081) {TH-F17T1) Targeots* Group |l ({T1-F11008) Targets®
IL-1ex . ® o IL-1& o .
IL-1p [ ] * L IL-18* L [ ]
IL-2 [ ] ] * L Basic FIGF L *
IL-2 [ ] * L LIF L *
IL-4 [ ] ] * L M-CEF L *
IL-5 [ ® L L K L L
IL-& ® L L MIF-2 L L
IL-S * L PC:SF-ER L *
IL-10 [ ] ] * L VESF L *
IL-12 {pd ) [ ] * L
IL-12 {pFd) [ ® L ] L
IL-13 i * 0-Plex  Avallable
IL-17 L ] L ] A Panel ¥-Plax
Eiitzein * L Rait {AT1-K1107T0) Targets*
G-C5F [ ] * L IL-1ex L L ]
GM-CSF [ ] ] * L IL-1p L L ]
IFM- [ & L ® IL-2 L L
H(H L L L IL-4 L L
MZP-1 PMCAR) L L IL-& L L
MIF-o [ * [ ] IL-A0 & *
KMIP-1p * L GM-CSF L L ]
RAMTES [ L ® IFRA-p L L
THF-cx L L L L TMF-cx L L

* Yiou can design an x-Plex assay with combirations of aszays, induding custom zingleplex assayz. For more infomation, go to
wwrw. bio-rad.comfbio-plex/x-plex’ or contact vour local Bio-Rad =ales representativa,
**IL-18 is not avalable a5 & singleplex assay, only as part of an assay paral.
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Assays
IL-Tex

Bio-Plex Cytokine Assays

Human
@ new

Mouse

IL-1B

IL-Tra

IL-2

IL-2Ra

new

IL-3

new

IL-4

IL-5

IL-6

IL-7

IL-&

IL-9

IL-10

IL-12 (p40)

new

IL-12 (p70)

IL-13

IL-15

new

IL-16

new

IL-17

IL-18""

new

new

Basic FGF

new

CTACK

new

Ectaxin

G-CSF

GM-CSF

GRO-o

new

Assays Human Mouse
HGF & new

ICAM-1 & new

IFMN-0e2 @ ew

IFN-7 ® ®
IP-10 ®

KC @

LIF & New @ New
MCP-1 (MCAF) ® ®
MCP-3 & new

M-CSF 9 new @ New
MIF & new

MIG & New @ New
MIP-1o ® ®
MIP-1B @ @
MIP-2 @ hew
B-NGF @ e

FDGF-BB @ @ new
RANTES ® ®
SCF & new

SCGF-p @ new

SOF-Ta @ e

TNF-ox @ @
TNF-B @ ew

TRAIL @ e

VCAM-1 @ e

VEGF ® & new




N

Bio-Plex Precision Pro
Working Assay Ranges

Representative Working Assay Range”

Analyte Serum Plasma
IL-1B 0.2-520 0.2-560 « High sensitivity
L-2 1.9-3200 | 3.13-3,200 | -
* High precision
L-4 0.4-1,707 0.3-3,200
L-5 2.7-3,200 3.7-3,200 * 3hrs to results
L-6 0.3-2,760 0.9-3,200
L-10 0.2-2,320 0.3-3,200
L-12 (p70) 0.5-3,200 1.4-3,200
L-12 0.2-2,320 0.4-3,200
IFN-y 0.9-3,200 1.2-3,200
TNF-o 0.2-1,880 0.2-2,720

* Results (in pg/ml) based on an average of 5 assays meeting
specifications for precision and accuracy. For both serum and plasma
samples, intra-assay CV was =8% and inter-assay CV was =10%.
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Bio-Plex Phosphoprotein Assays
(Signal Transduction Assays)
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T T

Akt Signaling
Akt (Sert™3) ®
GSK-3o/P (Sert1/Sar®)

GCell Cycle/Checkpoint Control

P53 (Ser's) [ ]
P53 (Ser®) Y
pE3 (Ser'd) L ]

Chromatin Regulation/Acetylation
| Histone H2 (Ser'?) |

Immunology/nflammation

B (Ser??/Sear?s) [ ]
NF-kB pe5 (Sers®

STATZ [Tyres)

STATS (Ser’)

STATS (Tyr o9

STATB [Ty

Tyk2 (Tyr! 4 Tyrees)
Glucose/Energy Metabaolism
IGF-IR (Tyr121

IR-p T+
IRS-1 (Ser®™5Ser™)

WEHFUL CST antibodi lusively d
! GE].ISI.ng . an 28 eXCIusively

and validated for Blo-Plex phos
and total target assays.

TEIMHELE AW

COMNTEMT

Phosphoproteins : 36
Total Proteins : 16

Assays

MAF Kinase Signaling

ATF-2 Thr'")

c-Jun (Ser®)

ERK1 (THhr2%/Tyr=4)

ERK2 (Thrt85Tyr&)

ERKA/2 (Th2® Tyr2, Thr! 85 Tyr!97)

HSP27 (Sar'™)

JNE Thirt33Tyr195)

MEKT (Ser!T/Ser®)

P38 MAPK (Thr®/Tyr =)

PIORSK (Thra8/Ser®)

Meuroscience

CRER (Ser=)

TriA Tyr0)

Translational Control

P70 56 Kinase Mhrdl/Sertdd)

56 ribosomal protein (Ser?35/Ser3e)

Tyrosine Kinases

Baor-All (Tyr249)

c-Abl (Tyr24)

c-Abl Tyr*2)

EGFR (T

POGF receptor-p Myr™Y)

S (Tyr5)
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Phospho NF B p65

Superior Sensitivity and Range

Phospho c-Jun

Phospho-NF-kBp65 (Ser536)
TNFa Treated HelLa Cell Lysate

1400
1200
1000
800
600
0 m
200 -
o | | =
10 5 2.5

1.25 0.625 0.313

Total Protein ug

Phospho p53

MFI

Phospho-p53 (Ser15)
UV Treated HT29 Cell Lysate

35000

30000
25000
20000
15000
10000
5000 .
0 / |
10 5 25

1.25 0.625 0.313
Total Protein ug

Phospho-cJun (Ser63)
UV Treated HEK Cell Lysate

30000

25000 -

20000 -

w
Z 15000 -

10000 -

5000 +

10 5 25 1.25 0.625 0.313 0.157 0
Total Protein ug

Total c-Jun

Total c-Jun
HelLa Cell Lysate

2 1000 I
0 : ™ / /= |
10 5 25 1.25 0.625 0.313

Total Protein ug
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Bio-Plex Pro Assays
Assays Focused on Disease States

Bio-Plex Pro Disease Research Assays
» On 8 micron magnetic beads

* Currently fixed panels

* Mouse Diabetes (Coming Soon)

Available Targets

Human Human Dlabetes Human Precision Pro™
Acute Phase Anglogenesis Isotyping Human Cytokines
ce-2-macroglobulin Angiopositin-2 Adiponectin Adiponectin laG, IL-1p
CRP Faollistatin Adipsin — G, -2
Ferritin G-C5SF C-peptide — laG, |L-4
Flarinogen HGF Shirelin Ghrelin aG, -5
Haptoglabin IL-5 GIF GIP (8] ] IL-&
Procalcitenin Leptin GLP-1 GLP-1 QA IL-10
SA8 POGF-EB Glucagon Glucagon [a]= ILA2 (7
SARP FECAM-1 IL-6 IL-6 IL-13
Tissue plasminogen activator WEGF Insulin [rElin IFM -y
Leptin Leptin THF-ot
PAI- PAI-
Resistin Resistin
THF-ox TMF-ot
Wisfatin —

Coming soon
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X-Plex Ordering System

Velcome 1o Bio-Rad Laboratories

Assay Group and Package Size . .
Welcome 1o Bio-Rad Laboratories

IHurnan Cytokines;l |1 % 96 ;I

[MIL-1beta [ IL-7 [~ IL-15
view catalog # Mitira T iL-s i1z

MLz Mo [T 1p-10 =0
- Bio-Plex x-Plex Assays
[T I1L-4 [ 110 ™ Egtaxin
Assay Group and Package Size
Mg [T i1z cproy [ FGF Bas il B o
|F‘h|:us|:uh|:||:urnteins | |1 %06 x|
M- [ i-13 [T s-csF
I akt T ERki/z [ ps3 [~ =TATS
Step 1. Selact tha "Azzay Group” and "P: [ yjaw catalog # Matrz I Gsk-sae I poorsk I Trka
Step 2. SF_l-lect thhe aszays that will be mix
assays, select either ERK1 or EREZ or ERE
not multiplexable, The ATF-2 and c-Jun a " caun T Hsp2? r P38 MAPK

and MF-kB p&S aszay cannot be rmultiplex

Step 3. select the "Wiew Catalog #" to wie I EcFr | 1kB-a - p70 S6 Kinase
assag
MOTE: Fallow steps 4 and 5 (next screen’ . .
Bic-Fad's ordering systern, Mot completin M Erk1 [ ank I s& Ribosomal Protein
Customer Service,

%-Plex Assay [Terkz I nF-kepss [ sTaTz

Catalog # Description

Step 1. Select the "Aszay Group" and "Package Size"

I Step 2. Select the assays that will be mixed to create this x-Plex assay, For phosphoprotein
aszays, select aither ERKL or ERKZ or ERK1/2. The EGFR and 56 Ribosaormal Protein assay is
not multiplexable, The ATF-2 and c-Jun assay cannot be multiplexed together, The IkB-a

and WF-kE p&S assay cannot be multiplexed together.

Step 3. select the "View Catalog #" to view the unique catalog nurber for this x-Plex
assay,

MWOTE: Follow steps 4 and 5§ (next screen) for this unique catalog nurmber to be activated in

Bio-R.ad's ordering systermn. Mot cornpleting steps 4 and 5 may delay order processing with

Customer Service,

®-Plex Assay

Catalog # Description

Life Science Group



Cytokine Assay samples?

* Mouse Samples

Now >300 Articles _ Plasma*

— Serum*

— Bronchoalveolar Lavage Fluid
* Human Samples — Synovial Fluid/Patellar Washouts

— Blister Fluid — Tissue-Colon, Kidney, Lung, Nervous System &

— Bronchoalveolar Lavage Fluid Spleen

— Cerebrospinal Fluid — Tissue Culture Supernatant*

— Fat (Adipose) Interstitial Fluid

— Nasal Lavage Fluid « Rat Samples

— Peritoneal Fluid — Bronchoalveolar Lavage Fluid

— Plasma* — Plasma*

— Serum* — Serum*

— Synovial Fluid — Tissue —Colon & Nervous System
— Tissue Culture Supernatant* — Tissue Culture Supernatant*

Life Science Group * Validated by Bio-Rad



Nucleic Acid application
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NAT Application

« Pathogen detection, ex Upper respiratory track
« Pathogen Sub typing, ex EV group, R71# .

» Gene Expression, ex Tumer marker, genetic
disease

*+ SNP, ex Genetic diseases

Nucleic acid-based assay

Life Science Group



Department of Health and Human Services

| Centers for Disease Control and Prevention

Major clinical laboratories e.g. American Centers for Disease Control (CDC) exploit
the power of Bio-Plex for research and clinical screening in their 100 response
Laboratories

Applications include;
- Syphilis screening (cytokine)
- Dengue virus types 1-4 detection
- West Nile Virus detection
- Legionella
- Varicella Zoster Virus (VZV)Ab Assay
- Tuberculosis “spoligotyping” — DNA-based screening
- Bioterrorism agents
- Genaco Acute Respiratory Panel
- Food borne pathogen detection

Life Science Group BIORAD



Nucleic Acid

Luminex Direct Capture of a Labeled PCR Product

Direct Hybridization

1. Forward Primer — biotin label
2. Reverse Primer
3. Probe for bead — 5’ amino modified C12

‘ forward primer =

Life Science Group BIORAD



« Multiplex PCR w/ Biotin labeled primer (1.5 hr)
* PCR clean up (0.5 hr) ©
» Denature (10 min) D

« Hybridization (0.5 hr) ‘ >‘
LT T o

« Spin / re-suspend ( 10 min)
» Hybridization for Streptavidin phycoerythrin (10 min)
« Spin/ re-suspend ( 10 min)
* Read (30~60 min)

Life Science Group BIORAD



Table 1 PCR primers

Product
Oligo Name Seguences Sizes
SARS
SARSF1 GAAGCTATTCGTCACGTTCG
SARSRI1 Biotin-CTGTAGAAAATCCTAGCTGGAG 108hp
SARSF2 TTTCTACAGGTTAGCTAACGA
SARSR2 Biotin-AGCATAAGCAGTTGTAGCATC 118bp
SARSF3 TCAACTGCATTGGGCAAGCT

SARSR3  Biofin CAAGTCGCGAAMGGATATCA 130Dbp
Rev
RSVF GAACAACAGACTACTAGAGA
RSVR Biotin-TGTTATAGGCATATCATTGA 124bp
PIv-1
PIV-1F TTTCTGGAGATGTCCCGTAGG
PIV-1R Biotin-TGAAGGTAGTCTAACACATC 121bp
PIV-3
PIV-3F AGAGGTCAATACCAACAACTA
PIV-3R Biotin-TTGTTCTGGTGTTCTGTACC 111bp
M.Pneumcniae
MPMF AAGGACCTGCAAGGGTTCGT
MPMR Biotin-GTATGGGCCGTGTCTCAGTC 138hp
C Prneumoniae
CPMF TGACAACTGTAGAAATACAGC
CPMR Biotin-GTTGCGCTCGTTGCGGGACT 109hp
Enterovirus
ENTVF CCTCCGGCCCCTGAATGCGE z c g 3 ; ]
ENTVR B TAGTCOOTTCOGOTOCAGAS — SARSDI .4... 53 BSVD P'I"iﬂ H‘.’l MPMD CPMD ﬁ H-IE ]NFE ATWD
— lum blamk 11 10 12 11 13 M 14 14 13 15 17 14
INFAF AAGGGCTTTCACCGAAGAGG nmltiplex 1486 1366 280 1717 1316 1049 816 1527 1448 1500 1655 1792
INFAR Biotin-CATTCAAGTCCTCCGATGAG 1208p LARSIDS 4450 17 17 16 19 146 13 17 10 15 16 12
InfluenzaB - - - : - - - an
INFBF ATGGCCATCGGATCCTCAAC WE'EP; = 43?? : 14 1-" o . 8 12 1 f E - = 12
INFBR Biotin-GTCTCCCTCTTCTGGTGATA 137bp SARSIPC 14 3 4 15 2 156 25 68 23 20 11 15
Adenovirus ESVEC 5 14 21 | 2889 19 128 13 17 11 14 138 10
ADVF TGGTCAGAGTGCACCAGCC S—_— - : - - -
b PIVIRC 7 17 20 13 | 4229 L 12 ! 11 20 19 20
W tin- T
ADVR Biotin-TTATGTGGTGGCGTTGCCGGC  86bp BrVIDe . a1 1o 3 o B - 10 18 2 15 1
WMEMPC 7 15 18 15 13 G09 - 3450 1& 13 14 2 18
CENPC 11 11 5 15 15 781 109 4736 12 17 14 a
ENTWVPC 7 18 21 44 7 297 15 16 | 4580 18 7 53
NEAPRC 15 14 12 15 13 155 i3 14 252 TG 138 26
INFEEC 2 19 15 1§ 15 335 18 2 12 22 3481 23
ACNBPC 2 a3 14 20 121 77 18 1& 13 21 13 | 5784
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SNP Assays on Bio-Plex
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Why use SNPs?

SNPs (single nucleotide polymorphisms) are genetic markers
$ Over 2 million SNPs in public databases

$ SNPs with a phenotype are a small subset
%In a gene or regulatory region

$ SNPs that provide genomic region markers are vast majority
%SNPs are linked to genes/regulatory regions
%Use as markers for indication of genotype

Large scale mapping (Single sample)
$ Higher density methods $ Chips

Focused research, screening (Population)
$ Lower density methods $ Real-time, Bio-Plex $ High throughput

Life Science Group BIORAD



QPCR for SNPs detection
-- up to 2 SNP per well

Homoxoygous Wild-bype Hitino 2y g ote Homonygous Mutant

?? ?% 9
o S

04 i - (’ -
i . : . i

0.2 [ - i - [ g
T i
0.0 rq—..q—l‘i." rﬁ-_q—-—‘u.-.._.p‘
0 20 30 40 10 20 30 40 10 20 30 40
Thermal Cycles
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Oligonucleotide Ligation Assay (OLA)

SNP
l site
A
—_— Ligase vAs
’0 T )'( . K T —1}.(»
’: :0 v
0’ ‘0
L 2 L 2
L 4
- RN J
Y Y

Capture Probe Reporter

Probe
vAg¢
4)'.:_ T
IIIIIIIII ZIpCOde
--------- CZIpCOde EEEEEEE
Spacer IIIIIIIII
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Allele-Specific Primer Extension (ASPE)

SNP site
A
o— DNA polymerase c
L4 —
L4 —_— > ——
’0 .. T —’,(P .0 .. "( )'( )'(

* * N
*
L4
L 4

Capture Probe 1 labeled dNTP
3 unlabeled dNTPs c

EEEEEEEER Z|pCOd€2

EEEEEEEESR ZipCode 1 -
colpi-ode The capture probe has specificity

for SNP site; no basepair match

EEEEEEEESR CZ|pCode2 .
at the last base no extension

Spacer

EEEmEEEED Z|pCode 1 vAg vAg vAg
LA
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Break through topics

Multiplex

High throughput

Automatics

Life Science Group BIORAD



Changing the Customer Experience . . .on washing

From To

Life Science Group BIORAD



Bio-Plex Pro and Pro Il Wash Station

« Two Wash Station Options
— Bio-Plex Pro Wash Station
» Magnetic carrier only

BIORAD

» For Bio-Plex Pro assays

— Bio-Plex Pro Il Wash Station BIORAD

* Magnetic and Vacuum carrier
» For all xXMAP assays
* No Programming Required

Bio-Plex Pro Wash Station Selection Guide

Bio-Plex Pro Wash Station Bio-Plex Pro Il Wash Station

Bio-Plex assays (polystyrene beads) — .

Polystyrene xMAP microspheres — .
Bio-Plex Pro assays (magnetic beads) . .
Bio-Plex® Precision Pro™ assays (magnetic beads) ° .
MagPlex microspheres (magnetic beads) . .

Life Science Group BIORAD



ADD BEADS "]’“ ]
l MAG x2 ~====================- e
. ADD STANDARDS Rinse
ADD SAMPLES
oG INCUBATE/SHAKE (30 min) Pﬂlme —
MAG X3 ----------7---moommoos Wash
ADD DETECTION ANTIBODIES R,l
INCUBATE/SHAKE (30 min) Pﬂlme —
MAG X3 ---------------------- Wash
ADD STREPTAVIDIN-PE R,l
INCUBATE/SHAKE (10 min) "‘j‘“" R
MAG X3 """"""""""" ‘Wash
|
RESUSPEND BEADS Rinse
READ PLATE

Life Science Group BIORAD



® Placa plate on vacuum manifold (any bead type), apply
and sat vacuum sirangth

= Filtar

» Remova plate, blot dry bass

» Add wash buffer with muttichannel pipet 8 x 12 rows)
" Fittar

» Ramove plate, bict dry base

» Add wash buffer with muttichannel pipet 8 x 12 rows)
= Filtar

* Remove plate, biot dry basa

» Add wash buffer with multichannel pipet {8 x 12 rows)
= Filter

» Remove plate, biot dry bass

» Add next kit reagent

» Complation time varies par user

Automated Wash Method

® Place plate on Bio-Plex Pro wash station

» Salact Bio-Plex Pro wash program, press start
= Add next kit reagent

® Completion time is 3 to 4 min

Life Science Group BIORAD



Bio-Plex Reservoir

Automated maintenance/walk-away” feature setting up and
automatically running unattended “pre” or “post” run washes

Benefit: This feature permits users to use their time more productively,

Reservoir Functions f5__<|

Before Plate Run | After Plate Run |

fwvailable Selected
\W'ash
;\;::L?;tween Plakes Remove
s o DIE20 ;Tlcrgﬁol wash Remave Al
Bio-Plex Reservoir E\‘:i{of\lisgubbles ﬂ J
‘*T Cat # 171-203050

[[]5ave as default For new pratocal

QK l ’ Cancel Apply

Life Science Group BIORAD



Bio-Plex Manager software

Life Science Group BIORAD



Bio-Plex Manager v 5.0

Bio-Plex Manager™ Software
Wersion 5.0 for Windows

DI H20

o-Plex Reservoir

~ Cat# 171203050

Life Science Group




Bio-Plex Manager Software

Automated Start Up,

File View Instrument Help
D@ W% E NS ET D alfcO?

-

Stat up prepares the reader fod operation.
1. Emply waste bottle.

2. Refll sheath botthe or vernly that shesth cube i
ot emply.

3. Fill 7% icopropanod and Dl water reservoas.
4 Chick Eject then load MCY plate.
5. Presz OK to start,

A Eec/ReiactPiste | Cancel |

Life Science Group

—18lx|

£
1. {3 Statup
£ Wash Between Plstes

T Caibrate

2. [ New Protocol

(& OpenProtocol

3. = Open Results

4. I ShutDown !
¥ Show at startup




MCV Plate

Bio-Plex MCV Plate Il

OPTICS REPORTER CLASSIFY

Q 1 { Blank A

D B
( ™

2 5 °

70% Isopropanol

P/N 171-203032  10%Bleach

MCV plate functions for maintenance, calibration, validation
1) Automated calibration and validation protocol,

2) System startup and shutdown routines,

3) Automated washes between assay plates

4) Easy adjustment of sample needle height.

Life Science Group BIORAD



*Verify that Bio-Plex system is performing according

to specifications

*Used to troubleshoot instrument vs. assay problems

*Types of validation in Bio-Plex
validation Kkit:
— Optical validation (are lasers aligned)
— Reporter Validation (linearity, sensitivity)

— Classify validation (calls right beads right
“name”)

— Validation of fluidics integrity (bead carryover)

Validation Tools

Yalidation Specifications il

— Dptic:
DD Median: 4774 - B33 CL1Cv2: 3.00-7.00
CL1 Median: 3383 - 4135 CL2Cv: 4.00-8.00
CL2 Median: 3820- 4302 RP1 Cy%: 5.00-10.00
RP1 Median: 15205 - 18583

r Fluidic:
Carmyover: < or= 30%

r Reporter
Dynamic Range: 4.15-4.28 Aocuracy: > 90.00%
Senaitivity: < 200 MESF Linearity: > 0995
Slope: 0.0593 - 0.0739

- Clagsify
Bead 34: » A0.0% DD Efficiency: » or= 75.0%
Bead 38: » B0.0%
Bead 54: » 80.0%
Bead 73: » B0.0%
Bead 77: » 80.0%

Cloze

Life Science Group




Bio-Plex Manager Software

Rapid and Simple Plate

File Edit View Irstrument FormatOptions Window Help

D S

cQ ?

@ Protocol1 - Format Plate r:|@|ﬁ_f| ' ul.:: Guide

#l= 3= » [SleeIN &

—

Plate Formatting | Plate Groupings |

1 2 3 4 5 B T 8 9 10 11 12

(@) @ [l G e ] e
- (OO 7 [ [ [ 2 21 ) ) T
I 9 P 50 ) 5 [
[ ][17[17][ s [ s ][ o ][ o J 0 o]

Life Science Group



Bio-Plex Manager Software

Easy to Use Reports

i Bio-Plex Manager Desktop - [Homan Cytokine 17-Plex Standard PMT (Eead-Only) - Beport Tahle]
@ File Edit View Table Optong Tools Window Help

D e d s &5 7
LS PTiINE 2 &F S5 IIII

|ﬁ Analyte: 0 [5E

V4
Results | Type | wen | Description FI-Bkgd | StdDev | %Cv | obs Cone | Exp Cone | (ObsiEyh)+100 | Cdpein Range

1 E| &4para 3.? 57 i
) R A Tended 1] 15770 563 el T 012 TA0 m 106012
3 52| D5.ESFS Standaad 2| 100482 100395 ] T TREA R &000.00 @ TR
1 55| ARG5S Standad 3| G063 077 3969|066 THIAL 20000 102 AHIEL
lfl 3 &4| B&CRI6 Stendead 4| BG3 047 gli0| 332 4579 500,00 =) 57%
] g 25| ELFSGE Standaad 5 TED 6.3 ;2| 24 12523 1Zm 10t 12523
1/ 7 % | ATETHE Standaad 6 1925 1232 BmEl e 3205 312 1B 3205
- E g7 CIDLE? Ttandsad 7 513 27 153 =) 757 781 o7 757
g S| FLGTHY Standaad 8 192 105 0] | 1% 155 101 1%
10 T1| I[4.E4ra Tarrple 1 70 523 BB 418 212 A2
11 2| ARG4HA Sarple 2| B850 6763 | 2m 1220 \_’/ 12205
1z | BRCALE Sarple 3| 26090 203 5244|201 57186 57186

Life Science Group BIO



Bio-Plex Manager Software

Curve Fitting and Statistical Tools

LD
00—
o
411}
§ /
1 CX000 = o
g r?w‘
’__,.-f o
o
f'f/-’
P
—
el
i 10z
o '——.100 =
T T T T u| TT T T
1.0 0m 10 000 10000 00
Concentiston

Brenden Scientific Weighted 5 Parameter Logistic Reg

ression

Life Science Group



Superior standard curve

*  Superior curve fitting

$ Weighted 5PL algorithm from Brendan Scientific s StatLIA

e m
srlpe TS TERD b ST ﬂut ] TG
[rucousyen 5] 000000 | CTETTET T | g A
eEmies Bogession Type: Begeston Tyoe
B3 = e - [Cogic 7L Bome =]
s Trarwfemin: s Tosfomation i . s rasfomlion
Logt) - Lineails) | Log - Lineary) 5 Logl) - Lineary) | 2000000
¥ Same regression yps for- 20000.00 [ —— sl ™ Sgmeteomsonton
e e
I Swopy Ares s hen I SwapY s
10000
10000 o]
00— = s
L L O S B S T — — — T T T A
100 1000 1000 N HE o 1060 10000 100000
o
B S == B S

=107 Corc2 126 008 =20 0200817+ Core /66T 8- S0 =T T5E0003» 26500471+ 414042 FCore) - 000286 Corcl)
[Coeion o 05640

Linear Logistic (4PL) Logistic (5PL)
Obs Conc | Exp Cond ‘m ilution \ Obs Cone
/

Exp Con {Obs/Exp) * 100 | Conc in Range \Dilution
\ 0Obs Conc | Exp Con {Obs/Exp) * 100 | Conc in Range bi@ion / \ 100
1.00 7 NI [
TOR 560 T W \100 e e — — Y 18.33 560 17 1833 \1.00
] EFS o0 23.98 [31:25 77 2398 1.00
36.11 1.25 16 36.11 150
] (5250 [ [ Jrao 66.18 | 6250 106 56.18 00
’ / 76.13 62.50 122 7613 1.0 e {2500 03 onen o
&7 \25.00 57 #[  Jioo 124.82 500 100 124 82 1 o QQUIUU = o 7i =
Tisr e = EAWYALY i 2000 = 25289 Joo 00053 100R.00 100 100053 1.0
178287 1000N0 178 |/ 100 121716 1000M0 122 121746 /100 : L : // :
28046 2500008 e 21894 1.00 186535 250000 75 188538| / 1.00 2a7e 88| 250000 3 247868 100

~_ -




Superior standard curve

»  Superior curve fitting

$ Weighted 5PL algorithm from Brendan Scientific s StatLIA

30,000
o
d 2
i 20,000 slope b /
b |
2 ™ .
£ -
5 10,000 ’ s
o
C(=C 1
B 6 Al iR ok o ..
IVIIIHI LI lllllll LA ll] T Tl'll'l”] T LILLRARL
10 100 1,000 10,000 100,000
Concentration, pg/ml
Where:
a = estimated response at zer concantration Where: .
a-d b = sbpa factor — d a-d & = estimated responss et zero concentration
‘ ‘5-’=d+—b = Sop . V= +ﬁg b = elope factor
14 (ﬁ) ¢ = mid-fange concentration (g | [1 + (%) ] o = michtange concentration (Cag)
c d = estimated responss at infinite concentration d = estimated response at infinite concentration
0 = asymmetry factor




Bio-Plex Manager Software

Easy to Use Reports

i Bio-Plex Manager Desktop - [Phosphoprotein 11-Plex {(Read-Only) - Format Flate]

@ File Edit View FormatOptions Tool: Window Help

O @ & ?
gg |§|HS .ﬁc ﬁ-x |T|® €9 < Ratio: Member/Reference

Fesults | e ———
i Plate (3 H
Plate Formatting |} Plate G- roupings ;| e

Reference 1

1 2 3 4 ] d] T o 9 10 11 12
& « DO m
E—-’-{ B 2 |10
C 2 ||
D 4 || 12
] = %— Samples
F 6 || 14
G T || 15
H g || 18

Life Science Group BIORAD



Bio-Plex Manager Software

Easy to Use Reports

lii Bio-Plex Manager Dezkiop - [Phosphoprotein 11-Plex (Read-Only) - REeport Table]

@ File Edit View Table Optionz Tools Window Help

Dﬁﬂg?

R HCE] & &S || Analyte: p-ATF-2 [20] v
Results | Type | Well | Description Fl Group Dilution |
1 1 A3 Elank 1e2.0 Zl 1m
2 ] B3 Hela| 10545 Zl 1m
3 = ] EGEHEE | 37585 Zl 1m
4 i ] UV/HEE | 2430 Zl 1m
ﬁ 5 Z Ei TMFaHela| 62290 Zl 1.0
_ ] Zh Fi NOFWRC12 | 0ms Zl 1m
3E..~:fi 7 ) £ BOFMHela | 26830 Zl 1m
B i H IL4HeLa | 1630 il 100
q ] 44 Blank 161.0 9 1m
10 Zl0 E4 Hela| 12533 9 1m
11 Zl 4 EGEHEE| A0 8 1m
12 Zi2 I UV/HEE | 92590 8 1m
13 Zl3 E4 THFaHela| 70690 9 1m
14 Zi4 F4 NGFWERC12 | aR00 8 1m
15 Z15 4 BaFHela | 25835 9 1m
16 Zla H4 D4MHela | 16855 8 1m

Life Science Group BIO



Doublet discriminator (DD) Gated

e e - +-pe— Select “All”

~ Doublet peak

__— (two beads together)
Triplet peak

" e (three beads together)

f
Doublet discriminator (Gated)
Single bead events

Life Science Group BIORAD



Internal / External Control

Data Normalization using internal controls (housekeeping
genes) or external/exogenous controls.

Internal CankbrolfHousekeeping Gene(s) Control Sample Available: Selected: oK
(@1 (¥ Nane - Redqi Analyt ~ Reqi Analyt
_Cance\ eqion nalyte A egion nalyte E
@single  [(53) MolL-1a v O single 53 Mo IL-1a [ Concel |
19 Mo IL-1b
O Mulkiple [153)_Moll-1a 3 Mo IL-2
Mo 18 Mo IL-3 3
Region Mo IL-3 The Internal ControlfHousekeeping Gene field accounts 32 Mo IL-4
53 Mo IL-4 far differences in the amount of sample material, g2 Mao IL-5
Mo IL-5 35 Ma IL-6
Mo IL-6 The Cantral Sample field allows you ta express al 33 Mo IL-9
Mo IL-9 samples as a ratio ko the assigned control. 56 Mo IL-10
Mo IL-10 76 Mo [L-12(p40)
5 . v
HE %Hggg;gg For more details, dlick Help, ) Mo IL-12(p70) =
Mo IL-13
Mo IL-17

Mo Eotaxin
Mo 5-C5F
Mo GM-CSF
Mo IFM-g
Mo KC

Mo MCP-1
Mo MIP-1a
Mo MIF-1b
Mo RAMTES

i
1
3
5
3
3
5
7
5
3
7.
7
5
7
3
&
&
7
7!
=
21] Mo TNF-3

)
)
)
2
)
3)
)
6]
)
)
)
4
4
3
4
7
1
7
5)
5)
1

Benefit: This features allows users to establish a comparison parameter.
Thus dramatically increasing confidence in the obtained results

Life Science Group BIORAD



Graphing Tool

Graphing capabillity, for visually comparing sample results
between samples and/or across analytes.

24000
X1 22000
3500 20000
18000
3000 18000
P 14000
i 12000
_ 2000 10000
e 8000
1500 5000
1000 4000
2000
00 0 ,
B =1 =5 B
0
NI B SO S B ) ‘w@m R EMD IL-1a (53) o 13 (18) o0 1L-6 (38)
¥ ¥ @Y @Y @™ b g f ?@«w\‘? Mo IL-1b {19) [ Moi-4 32 Mo 13 (33)
s [ Motz (38 [ Mo s 52

Benefit: This is a great data visualization capability, it allows users to
guickly make sense of the data using a customizable graph.
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Reporting Options - Export to Excel / text file.

A B C [ D [
File Nlame: D:\BioPlex\xMAP Bake-off 2004\R&D rbx\R&D Serum 1 9-1-04.rbx
Acquisition Date: 01-Sep-2004, 03:42 PM
Reader Serial Number: LX10003219008
Plate ID:

RP1 PMT (Volts): 601.22
RP1 Target: 3885

=]

[RCY [1C [ R G P Y P R P PR Y .
_‘|O|©|m|\"@‘U‘|b|u|M|d|o‘m‘m|N|m|m|h‘u‘m

23

hu IL-1 beta (6) hu IL-2 (17) hu IL-4 (21) hu IL-5 (9) hu IL-6 (32) hu IL-8 (36)

cs

c10

C15

Type Well
B A3 A4 A5 E6 E7 E8 HE H7 HE
S1 A1A2
S2  B1,B2
S3  Cc1,62
S4 D1,D2
S5 E1E2
S6  F1F2
57 G1,G2
C1 F9F10
c2 G9,G10
C3 H9,H10
C4  A9A10
C5 B9,B10
C6 C9,.C10
C7 D9,D10
B11,B12
c9 Cc11,c12
D11,D12
C11 E11,E12
C12 F11,F12
C13 G11,G12
C14 H11H12
B3,B4,B5
C16 |C3,C4,C5

E3 E4,E5

hu TNF-alpha (77) k

Description FI Fl Fl Fl Fl Fl Fl F
g 4.9 0.7 £ a1 o 214
R&D stds 34315 5714.5 2724 9972.5 5770 8413 7046
R&D stds 2189.3 2209.5 962.8 4789.3 2907 5469.5 3358.5
R&D stds 980 716 271.5 1800.8 1343.3 2800 1238.8
R&D stds 403.5 199.5 66.8 549.5 505.3 1265.5 435.5
R&D stds 183.3 66 233 1405 176.5 508 155
R&D stds 96 23 105 36.5 61 194 69.8
R&D stds 69.3 105 75 11 23 723 415
R&D stds 64 10 7 10.5 23 733 42
R&D stds 94 22 10.3 33.3 61.8 188.3 64.5
R&D stds 171.8 58 20 132.3 171 508.5 152
R&D stds 394 192.5 63.5 540 493.8 1214.5 410
R&D stds 9375 6563 272 18975 1293 28735 12105
R&D stds 1056.8 11285 5138 22663 1451 2721 17375
R&D stds 41905 57258 2782 3 9389 5538.8 8277 7106.3
R&D stds 62.5 10.3 8.5 10 24 70 40
R&D stds 85 21.5 9 32.3 61.8 189.3 68.8
R&D stds 177.5 61 21 138 184.5 524.5 153.8
R&D stds 401.5 186.8 65 543.8 518 1225.5 425.8
R&D stds 957 6348 2748 1855 12773 2635 12125
R&D stds 2075 22285 1010 5056 2936.5 5056 33475
R&D stds 4182 5762 2744 101055 5357 5 8371 6924 5
Bio-Rad stds in serum 9772.2 5304.5 2331 12370.7 1183.7 8932.5 4518.2
Bio-Rad stds in serum 2269.5 418.2 111 1918 81.3 24225 381
i i A riakel et 322.7 27.5 690.5 118.8
Bio-Rad stds in serum 91.7 6.7 6 10.2 6.3 55.5 317

» MM\FI/FI-Bkgd / Std Dev / %CV / Obs Conc / Exp Conc / (Obs Exp) X 100 / ConcinRange / |<¢

v
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Why Choose Bio-Rad ?
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s |

9P

Amplification
Reagents

Extraction
Reagents

Bio-Plex Nucleic Acid Products

Thermal
Cyclers

Beads and
Coupling Protocols

SNP Manager
Software

Bio-Plex System and

Support

Life Science Group




Bio-Plex MCV Plate il

OPTICS REPORTER CLASSIFY

QBlak q

B

"
Es . = 70% Isopropanol

abdation kit 4.0

P/N 171-203032
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Unigue Analysis Tools

‘R|External_Standards.rbx - Standard Curve -10] x|
| o | & ﬁslﬁc 0| Labels [(Obs/Evpl 100 =] EnorBars:[251d Dev v
Type -
Heeuie Arialyte: 2 Hu IL13 51)
StdD
[FuIt3En |Ggen. puoo
% Raw Data ) T 1
0 Begression Type: Fi - Bhad .
Repart Table ILogistic -BFL Obs Conc: —
MR Frepot Ta Exp Conc oo, oo
Az Trareformation; ] q
Standard Curve : 5
ILog[:-:] - Linear(y] j E b
f} Rur Infa = —_— %
‘ Logistic Weighting... | g 10000, 00—
i)
g
[ Same regression type for u_:_ 7 1
all analytes
[ Swap Y bues 0.00 107 =5 1 102 7
F!”F' T FF!F!”' T !!!FF”' T !FFF”!' T FFF!”F' T T TTT
010 1.00 10.00 100.00 1000.00
Concentration [pad/mi]
W Standard O Partial Outhier B Outlier

@ Extermal Standard O Partial Outlier & Outlier

Std. Curve:  Fl = 747746 + [25218.4 - 74.7746] / [[1 + [Conc / 1016.19)"-3 212158)°0. 332262
FitProb. = 0.7922, ResWar, = 0.3458

Ewt Std Curve: FI = 41 4755 + [29010.7 - 41.4755] / [[1 + [Conc / B38.878)"-1.93639)) "0 503706
FitProb. = 0.9287, ResWar, = 01515

e Brendan Scientific StatLIA 4PL and 5 PL
weighted curve- fitting model
* Reanalyze result for modification of DD gates
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Automatic Workflow

« Two Wash Station Options
— Bio-Plex Pro Wash Station
» Magnetic carrier only

BIORAD

» For Bio-Plex Pro assays

— Bio-Plex Pro Il Wash Station BIORAD

* Magnetic and Vacuum carrier
» For all xXMAP assays
* No Programming Required

Bio-Plex Pro Wash Station Selection Guide

Bio-Plex Pro Wash Station Bio-Plex Pro Il Wash Station

Bio-Plex assays (polystyrene beads) — .

Polystyrene xMAP microspheres — .
Bio-Plex Pro assays (magnetic beads) . .
Bio-Plex® Precision Pro™ assays (magnetic beads) ° .
MagPlex microspheres (magnetic beads) . .

Life Science Group BIORAD



Suspension Bead Array

Technology Benefits of XMAP Technology

Economics
« Labor, reagents, sample

FleX|b|l|ty Aworld of information..
* Many assays commercially available :
« User can create custom assays

Accuracy and reproducibility

Bio-Plex Phosphoprotein New Literature (PDF)
» Events Eily I)ut-ctiun 2 Publications using Blo-Plex

* CVs are under 10% S e st s O
: : R W
» Correlation with ELISA, Western Blot B et e s

* Multiplexing allows internally
controlled experiments

Life Science Group BIO



- Sales:
— 2 , Master degree, Level 1 trouble shooting

* FAS:
— 4, Master degree, Training , advance trouble shooting

* FSE:
—4, > 5 years certified engineers

Life Science Group BIORAD
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The Bio-Plex Solution

Hardﬁvvare
Software ¢ = Beadsk& Assays
Cytokines
Instrument Phosphoproteins
Control | 1L Amine Coupling Kit
Data Analysis Calibration/Validation

Service & Support

www.bio-rad.com/bioplex



Questions?



