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XMAP Technology and Luminex Corp

MAP: Multiple Analytes Profiling
X: Your variable
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Assay multiple analytes within a single sample

Antibodies in Ab immobilized AD conjugated to
i&:nsn‘i‘zg‘(’)":;za on chips as “suspension
y “planar arrays” arrays.”
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Infra-red Dye
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Red Dye

5.6uM polystyrene
:  microspheres are
. internally dyed with
. two fluorophores in
' different ratios '

100 different ratios
¢ areusedto create
© 100 individually coded
. beadsets. These
beads can be
- uniquely identified by :
- the classification laser

...... 100beadsa||owfor
. the multiplexing of
many analytes



The immune-complex/
microsphere is then excited
by the classification laser.

The bead specific emission
Is quantified by the luminex
and the bead identified.




How does xXMAP ® Technology Work?
Sample Handling

Analyzer samples well

High-tech fluidics causes the stream of suspended
microspheres to line up in single file prior to
passing through the detection chamber

This allows single particles to be measured directly



How does xXMAP Technology Work?

The Lasers

As a microsphere passes through the detection
chamber:
— Red laser excites the internal red/infrared
dyes and classifies it into one of the 100 sets

— Green laser excites any orange fluorescence
associated with the binding of PE (ie: your
analyte)

As both classification and reporter readings are
made on each individual bead which is able
to precisely determine multiplexed assay
results



How does xMAP Technology Work?
Data Acqusition and Analysis

XPONENT Software: data acqusition & basic data analysis
Milliiplex Analyst : focus on data analysis



How to Use xXMAP Technology

Applications

Protein Expression Profiling Genomic Research
Cancer Markers Gene Expression Profiling
Cardiac Markers Genotyping

Cellular Signaling
Cytokines, Chemokines, and Growth Factors Genetic Disease

Endocrine Cystic Fibrosis
Isotyping Cytochrome p450
Matrix Metalloproteinases
Metabolic Markers
Neurobiology

Transcription Factors/Nuclear Receptors

Immunodiagnostics
Allergy Testing
Autoimmune Disease
HLA Testing
Infectious Disease

Biodefense/Environmental
monitor



How to Use xXMAP Technology
Applications

* Immunoassay

* Molecular biology

* Receptor-ligand assay
* Enzymatic assay



why xMAP Technology?

Accuracy/Precision Efficiency Flexibility

—True representative —More data by multiplexing —Multi-format — DNA, immuno,
quality control —Reduced sample, labor, enzyme

—Accurate assays and costs —Kits or custom assays

—Multiformat platform ideal —Expand or reduce assay panels
for core labs easily



Comparison of the XMAP and ELISA Technologies



Advantages of Multiplex

ELISA MILLIPLEX

100 Samples /
1 Analytes
Number of plates 3 3
Cost $1,200 $1,275
Cost SaVingS : 100 Samples /
Sample Size 3 Analytes
. Labor Number of plates 9 3
E Reagents Cost $3,600 $2,250
. Time 100 Samples /
. 5 Analytes
E Number of plates 15 3
E Cost $6,000 $3,150
\/

3 proteins



Luminex Technology Publication Count
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Who is Luminex Corp?

* Located in Austin, Texas, founded in 1995
 Nasdaq symbol LMNX

 Manufactures the Luminex machine
 Manufactures (OEMS) the beads

* Provides training on machine and bead
conjugation in Austin, Texas

* Provides Technical Support for the machine,
software and bead issues

« Partners with Kit Manufacturers (such as
Millipore)
» Website: www.luminexcorp.com

All Luminex instruments are same in the hardware



XMAP Detection: Luminex 200 and Software



XMAP Detection — Luminex 200

Flow-based
fluorescent
detection
system

Optical bench
Digital signal
processor

Microplate
Platform 96-well
plate



XMAP Detection — Luminex 200

e Reader
« Sheath fluid dispes

o XY platfor

You may hear different
names for this instrument,
the hardware itself is
definitely the same



XMAP Detection — Luminex 200

Reporter fluorescence
Detector

RP1

Flow Cell
(Point of Interrogation)

Reporter laser

532 nm HeNe
DD
Classification
CL1 laser
Bead 635 nm diode
Classification C

Fluorescence Detectors F) hOtOd |Od eS



XMAP Detection — Luminex 200

READER
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DD * Read 100 each color
bead in assay

e 1-100 bead sets avalil.



XMAP Detection — Luminex 200

Software

Luminex (versions 1.7, 2.2, 2.3,xPonents)
Millipore (Milliplex Analyst)

MiraiBio (Master Plex)

Others

The Bead Map shows
classification of the
microspheres being

collected. In this case 3

Single beads
ead 57

IL-2

showwsoaphshdsureneof
CalenteslasEd vpginrsizare
seen In the bead map
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XPONENT Software

VProvide data acquisition and data analysis

* Easy-to-use software for better assay management
VICompatible software with magnetic bead (MagPlexVa
beads) assays

* Easily input/export assay protocol



MILLIPLEX Analyst Software

MILLIPLEX Analyst is a POWERFUL multiplex data
analysis software package developed by Millipore in
conjunction with Vigenetech to integrate with the Luminex
XPONENT multiplexing software — xPONENT will continue
to be used for data acquisition

* PDF and Excel export compatible
* Automatic calculation of min/maxDC
* Import data in Excel/text formats from

other software
o 2D and 3D bar chart display




XMAP Detection — Luminex 200

Luminex 200 Specifications:

o Sample: 25-50ul per well
 Format: 96-well microtiter plate
e Sensitivity: Less than 200 MESF

(Assay ~1000 MESF = molecules of equivalent standard fluorescence)
« Multiplexing capability: Up to 100 assays per well
 Read time: 30 min/plate



Millipore BMIA ( BioMarker ImmunoAssay)
MILLIPLEX Products and Validation



Milliplex Covers Many Research Area

* Neurodegeneration Panels e Stress Hormone panel

* Pituitary Panels

* Thyroid Panel
* Neuropeptide Panel

« Cytokine Panels * CVD Panels
* Adipokine Panels  Gut Hormone Panel
* Endocrine Panels » Soluble Receptor Panels
— « Skin Panel

e Bone Panels

* Cell signaling panels



MILLIPLEX Bone Metabolism Panels

» Mouse Bone Panels: A — undiluted serum/plasma, B — tissue culture sup
Panel 1A OPG, Leptin, Insulin, ACTH, TNFa, IL-6, IL-1b
Panel 2A RANKL, Leptin, Insulin, ACTH, TNFa, IL-6, IL-1b
Panel 1B OPG, Osteocalcin , Leptin, Insulin, ACTH, TNFa, IL-6, IL-1b
Panel 2B RANKL, Osteocalcin, Leptin, Insulin, ACTH, TNFa, IL-6, IL-1b

Single-plex Osteocalcin, OPG, RANKL

- Rat Bone Panels: 1 & 2 — undiluted serum/plasma, 3 — 1:20 serum/plasma

Panel 1 OPG, Leptin, Insulin, ACTH
Panel 2 RANKL, Leptin, Insulin, ACTH
Panel 3 Osteocalcin, Osteopontin, PTH  (New Q3/08)

Single-plex Osteocalcin, OPG, RANKL

e Human Bone Panels: A —1:4 serum/plasma, B — tissue culture sup
Panel 1A OPG, Osteocalcin, Osteopontin, PTH , ACTH, Leptin, Insulin,

Panel 1B OPG, Osteocalcin, Osteopontin, PTH, ACTH, Leptin, Insulin,
Adiponectin, TNFa, IL-6, IL-1b
Single-plex RANKL



References for Rat Bone Panels which is unique for Millipore

— Burguera B, Hofbauer LC, Thomas T, Gori F, Evans GL, Khosla S, Riggs BL,
and Turner RT. Leptin reduces ovariectomy-induced bone loss in rats.
Endocrinology 142:3546-3553 (2001)

— Campagnuolo G, Bolon B, and Feige U. Kinetics of bone protection by
recombinant osteoprotegerin therapy in Lewis rats with adjuvant arthritis.
Arthritis & Rheumatism 46:1926-1936 (2002)

— Khosla S. Minireview: The OPG/RANKL/RANK System. Endocrinology
142:5050-5055 (2001)

— Kong YY, Feiger, Sarosi I, Bolon B, Tafuri A, Morony S, Capparelli, Elliot R,
McCabe S, Wong T, Campagnuolo G, Moran E, Bogoch ER, Van G, Nguen
LT, Ohashi PS, Lacey, DL, Fish E, Boyle WJ, and Penninger JM. Activated
T cells regulate bone loss and joint destruction in adjuvant arthritis through
osteoprotegerin ligand. Nature 402:304-309 (2000)

— Stolina M, Adamu S, Ominsky M, Dwyer D, Asuncion F, Geng Z, Middleton
S, Brown H, Pretorius J, Schett G, Bolob B, Feige U, Zack D. Kostenuik PJ.
RANKL is a marker and mediator of local and systemic bone loss in two rat
models of inflammatory arthritis. J Bone Miner Res 20:156-1765 (2005)



Human Cytokine Panels Il and Il

Cytokine Panel I Cytokine Panel Il
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Mouse Cytokine Panels Il and Il

Cytokine Panel Il Cytokine Panel Il

EPO j f IL-20
EXODUS-2 * IL-23
Fractakine i :f IL-27

PR b

IL-16 * IL-33
IL-21 * MDC
IL-22 * TIMP-1
L2s e
IL-28B ik
MCP-5 *
MIP-3a ik
MIP-3b *
v Y Unique to Millipore




MILLIPLEX maAP: Web Hot Links

www.millipore.com/bmia
www.millipore.com/milliplex Updated once a quarter

www.millipore.com/analytes /



Applicable Formats

IR

Immunoassay Receptor binding assay

X

Nucleic acid hybridization assay Enzyme assasy

-




Typical Assay Protocol In Metabolic Panel

25ul (or 10ul) Standard/Sample,
25ul (or 10ul) Matrix/Buffer
25ul Beads

Shake overnight, at 4C

Wash 3 times
50ul Detection Ab, Shake 30" at RT

l No Wash
50ul SAPE, Shake 30" at RT
l Wash 3 times

Luminex machine



Let’s get to Know Milliplex Kits

* Conjugated beads in solution (capture antibody)

* Bead diluent

* Detection Antibody cocktail (reporter antibodies)

* Streptavidin Phycoerythrin (SA-PE)

VLyophilized Standards

VLyophilized Controls (cocktail of analytes)

* Lyophilized serum matrix (for serum and plasma assays)
VWash Buffer
VIJAssay Buffer
VProtocol
VFilter plate

One catalog number / all-in-one kit
VEealers J

» Quality Controls provided :qualify assay performance
e Standard concentration lot-to-lot consistency

» Consistent standard concentrations across all analytes
makes data analysis easier



Pay your special attention in assay

Protect beads from light all the time
allow all reagents to warm to room temperature before use in the assay.

The bottom of the Microtiter Filter Plate should not be in direct contact
with any surface during assay set-up or incubation times.

After the wash steps, keep the bottom of the Microtiter Filter Plate
clean by blotting on paper towels or absorbent pads to prevent any
leakage due to capillary action.

Keep the vacuum suction on the plate as low as possible. It is
recommended to have a vacuum setting 4 inch Hg

After hydration, all standards and controls must be transferred to
polypropylene tubes.

Prior to reading, agitate the plate for appropriate time
Vortex all reagents well before adding to plate.

During addition of Mixed Beads, shake bead mix intermittently to avoid
settling

The titer plate shaker should be set at a speed to provide maximum
orbital mixing without splashing of liquid outside the wells..



Additional Equipments Needed

e Plate shaker

« Vacuum manifold\>
e Vacuum source

* Pipettes

e Sonicator

e Vortex



About Sample Type and Volume by
Using Milliplex Panel

Sample Type The xMAP technology and Milliplex
Culture supernatant panels have been validated on
Serum multiple sample types with numerous
Plasma protocols including the tear and 1ul

Tissue lysates protocol

Urine

Blood spots

Gingival Cervicular Fluid
Nasal Lavage Fluid
Tears

Cerebral Spinal Fluid
Broncho-Alveolar Fluid
Saliva

Vaginal Secretions

Sample Volume
Routine protocol = 25-50ntiwell

Have modified low volume protocols
- 25m, 10m, 5mi, 1ni

Contact asiatechserv@millipore.com

for protocols on special sample type or
extremely low volume



MILLIPLEX mAP Analytical
Panel Validation

MILLIPLEX MAP analytical panel validation includes th e following
assay characteristics:

e Sensitivity & ranges

* Linearity of dilution

e Precision

e Accuracy

o Cross-reactivity

« Consistent performance irrespective of plex size
o Standardized and fixed Standard Curve ranges
» Batch-to-batch reproducibility

If multiplexing kits are not properly validated,
XMAP is not a reliable platform.
Millipore highly validate all our kits



Milliplex Result ( Cytokine Panel as an Example)

* Sensitivity: Within biological significance

* Specificity: No cross reactivity with any other analyte within
a panel

* Precision: Intra-assay & Inter-assay within 15% CV

* Accuracy: Within 100 f 20%

* Linearity: Within 100 f 20%

---Assay Sensitivities: minimum detectable concentrations, pg/mi

---Intra-assay precision is generated from the mean of the %CV’s from
8 reportable results across two different concentrations of cytokines
In a single assay.

---Inter-assay precision is generated from the mean of the %CV’s from
two different concentrations of cytokines across 8 different assays.

---Accuracy is calculated from the %Recovery



Consistent profiles Irrespective of Plex Size

 MILLIPLEX mAP analytically validated panels yield
consistent performance irrespective of plex size or other
analytes in the panel

Multiplex Cytokines Multiplex vs. Single-Plex
hG-CSF
25000
] * hIL-6 15000 - Multiol
] . ] * Multiplex
20000 ] . L”(;- ?:SF 12500 - + Single-Plex
%15000 —; / * hiL-1a gOOOO ]
] * hlL-1b 7500 -
10000 A
5000 1 2500 -
. o -
104 1023 102 10% 10° 101 102 103 104 109 102 10' 10° 10* 102 103
Concentration of Each Cytokine Concentration of Each Cytokine

(ng/mL) (ng/mL)



Process & Validation of Standards

Lots are tested against the previously approved reference
standard cocktail before and after lyophilization

Lot-to-lot drift is monitored using full-curve against the
reference lot

All data are compiled in a single database and trend charts
are maintained

The same QCs are run in old and new standard to maintain
consistency.

All is to guarantee consistency In kits performance which
especially important for those investigators doing long term
studies

Millipore is the only vendor to do this type of tes ting.



Consistent Standard Curves

Median Fluorescence Intensity

100,000 -

10,000 A

1,000 -

100 +

Milliplex Human Cytokine 39-plex Panel
Standard Curves in Serum Matrix

Concentration (pg/ml)

—e—EGF
FGF-2

—=&— Botaxin

Fit-3L

—%— Fractakine —e— G-CSF

—+—GM-CSF  —=—GRO

IFN 2 IFNg

IL-1 IL-1

IL-1ra IL-2

IL-3 IL-4
—— L5 IL-6

IL-7 IL-8

IL-9 —5¢—IL-10
—%— IL-12(p40) IL-12(p70)
——1IL-13 ——IL-15
— 17 —— P10
—B—MCP1  —A—MCP-3
—%— MDC —%— MP-1

MIP-1 —+— sCD40L

sl-2Ra  ———TGF

TNF —=—TNF

VEGF

* To monitor the Standard
curve against a reference
curve.

* None of the standard
curves move to the right or
left by more than 20%. (< + 2-
5% for most analytes)

* Lot-to-lot consistency for
large scale studies or long
term studies.



Standard Curve Consistency
Across Various Standard Lots

Lot # 1 2 3 4 5 6
IL-6 hiL-8 hiL-12 IFNg TNFa MCP-1
14 1.000 1.000 1.000 1.000 1.000 1.000
15 0.962 1.019 1.007 1.105 1.072 0.964
16 0.925 0.866 0.970 0.991 0.897 0.963
17 1.135 1.044 0.991 0.929 0.951 0.964
18 1.025 1.020 0.989 0.897 1.003 1.038
19 1.045 1.115 1.084 0.981 1.002 0.999
Potency of hiL-6
std. lot 19 1.082 1.048 1.038 0.895 0.919 0.928
relative to lot
14
The Standards
Cat# L-8060 HCYTO-60K Lot to Lot Comparison (h) IL-6 Val id a.ti O n p rocess
1.400 100000 - -
] results in consistent
> 1.200 A 10000 | //
: - standard curves
1000

[}
@ 0.800 -
0.700
0.600

© 1.100 4
I=}
< 1.000 4
>
£ 0.900 4

14

15 16 17 18
Lot#

19

20

—+—I|L-6 -®-HIL-8 -—2—HIL-12

IFN-G =~ —%=TNF-A —e—MCP-1

[
=

100

10 A

1

10

100
pg/m

1000

10000

—— 16K

—|—17K

—&— 18K

19K

across analytes
and across lots




Customer Data: Sample
Reproducibility Over 6 Months

Reproducibility Data

Sample
Cytokine R squared n Sample type Concentration Interval
Range (pg/mL)

hiL-2 0.903 14 Citrate plasma 0.1-17.3 6 months
hiL-4 0.979 13 Citrate plasma 4.7 — 1450 6 months
hiL-8 0.987 11 Citrate plasma 0.4-112 6 months
hiL-10 0.972 12 Citrate plasma 0.2 -27 6 months
hiP-10 0.944 16 Citrate plasma 69 — 313 6 months
hMCP-1 0.936 14 Citrate plasma 41 — 206 6 months
hTNFa 0.961 14 Citrate plasma 0.5-6.7 6 months

Note: Data from Elizabeth Macy at University of Vermont




Comparison of Milliplex Insulin Assay
with RIA and ELISA

Insulin Assay Comparison Insulin Assay Comparison
(Lincoplex Endo vs RIA) (Lincoplex Adipokine vs RIA)
1200.0 1200.0
y = 1.6031x + 13.845 y = 1.6222x + 33.395
1000.0 R? = 0.9758 * 1000.0 1 R? = 0.9681 ¢
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Insulin Assay Comparison Insulin Assay Comparison
(Lincoplex Endo vs ELISA) (Lincoplex Adipokine vs ELISA)
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y = 0.9591x + 2.2849 y=0.9711x + 14.92
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LincoPlex (Endocrine) Values LincoPlex (Adipokine) Values




Luminex Magnetic beads

* Internally labeled with fluorescent dyes with magnetite encapsulated in a
functional polymer outer coat containing surface carboxyl groups for
covalent coupling of ligands.

* Bead diameter is 6.5 uM (polystyrene bead: 5.6 uM).
* Respond rapidly and efficiently to an applied magnetic field.
* Easy re-dispersion for further processing.

* Can be read on a Luminex machine with xPONENT Software, FlexMAP3D,
and next generation Luminex system (with digital camera).

MILLIPLEX MAP Human Metabolic Panels Magnetic beads



Bead Comparison: Standard Curves by using
regular beads and magnetics beads
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MILLIPLEX™ MAP Transition Plan

*When a Lincoplex or Beadlyte kit has been MILLIPLEXed:

There will be a card informing customers that this kit has
been “MILLIPLEXed”

* The changes they see will only enhance kit performance:
— Different bead vials
— An opaque plate and cover
— New protocol template
— Environmentally friendly MILLIPLEX MAP packaging

* The antibody pairs, serum matrix and standards will
remain the same

* Most catalog numbers will not change.

MAPMILLIPLEX Launches March 7, 2008



Customized Service

Sample Intro Offer:

Send your 35 samples to us for evaluation on antiptax kit for a low
Introductory price. This service can be used asfpof concept and
verification of kits performance in cleistlaboratory

Be Our Guest:

Visit Millipore — analyze your samples with our scientisiget hands on
experience with the kit/instrumentation for thecprof a Kkit.

Special Product Releas®
Modify an existing product, blends from more thapahel, special
application validations or pre-launch products,deanjugations.

Contract Kits or Reagents:
Manufacture and validate new and proprietary prégland/or reagents



RnD Center iIn US

St. Charles

Almost 30 years RnD experience
About 100 new analytes added in our Milliplex



Millipore Support Capability



BMIA Product Focus:
Everything You Need — All in One Place

KISS

Kits Instruments Software Services




