IVD Ag. March 09

biomedical diagnostics

FIDIS™ HumAN CYTOKINE |l FIVE-PLEX

MX HCO507 For Research Use Only

INTRODUCTION

Advances in the field of cell biology have definadcomplex and interdependent set of extracelluia a
intracellular signaling molecules that control nairoell function. Perturbations in signaling patlygzanay be
important indicators, and possibly the root cauwdanany diseases. Therefore, there is growing ésteamong
clinicians as well as drug discovery groups in rammg multiple components of signaling pathways
simultaneously. Solid phase multiplex protein asdsgve become the primary tools of choice in tistsdies as
they maximize efficiency by permitting several am@d to be profiled within individual samples.

BMD’s Multiplex Bead Immunoassays are solid phasetgin assays which use spectrally encoded
antibody-conjugated beads as the solid support.spleetral beads are suitable for use in singlepgsays or
may be mixed for multiplex assays according to rimearcher’'s needs. Each assay is carefully dekigne
tested to assure that sensitivity, range and adioel are maximized. The assay is performed in avélb plate
format and analyzed with a FIDIS™ instrument whicbnitors the spectral properties of the capturelbedile
simultaneously measuring the quantity of associdligorophore. Standard curves generated with teEay
system extend over several orders of magnitudesméentrations, while the sensitivity and quarittaiof the
assays are comparable to ELISAsifiFme_Llinked-Immuno-®rbent_Assays). Assay standards are calibrated to
NIBSC reference preparations, when available, sor@saccurate and reliable results.

This kit provides a series of combined reagentstfier simultaneous measurement of five different drum
cytokines, including IFNy, IL-12, IL-13, IL-15, and IL-17.

The 5-Plex assay is designed for thevitro quantitative determination of the designated faralytes. The
5-Plex may also be combined with other extracellblad reagents, allowing higher multiplexing of essay.
Samples may include serum, plasma, or tissue eutypernatant.

This kit has been configured for research use onlgnd is not to be used in diagnostic procedures.
Read entire protocol before use.

PRINCIPLE OF THE METHOD

BMD’s Multiplex Bead Immunoassays are solid phasadsvich immunoassays, which are designed to be
analyzed with a FIDIS™ instrument. The spectrapprties of 100 distinct bead regions can be masitavith
the FIDIS™ instrument, a capability that affordsthssay system the potential for measuring uodifferent
analytes in a single sample. Beads of defined sglgmtoperties conjugated to analyte specific capauntibodies
and samples (including standards of known analyteentration, control specimens, and unknownspigretted
into the wells of a filter bottom microplate ancaitbated for 2 hours. During this first incubatianalytes bind

to the capture antibodies on the beads. After wasthie beads, analyte-specific biotinylated deteatdibodies
are added and incubated with the beads for 1 hburing this second incubation, the analyte-specific
biotinylated detector antibodies recognize theitoges and bind to the appropriate immobilized yesl After
removal of excess biotinylated detector antibodisggeptavidin conjugated to the fluorescent progtein
R-Phycoerythrin (Streptavidin-RPE), is added ancllated for 30 minutes. During this final incubatidhe
Streptavidin-RPE binds to the biotinylated deteaatibodies associated with the immune complexeshen
beads, forming a four-member solid phase sandwffier washing to remove unbound Streptavidin-RRHe, t
beads are analyzed with the FIDIS™ instrument. Bynitoring the spectral properties of the beads ted
amount of associated R-Phycoerythrin (RPE) flu@ese, the concentration of one or more analytesbean
determined.
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REAGENTS PROVIDED

Note: Store all reagents at 2 — 8°C.

1 vial of Hu Cytokine Il Five-Plex Bead Concentréi@x). Contains 7.5 mM sodium azide; 0.25mL pei.vi

1 vial of Hu Cytokine Il Five-Plex Biotinylated Aibody Concentrate (10x). Contains 15 mM sodiumegZichL per
vial.

2 vials of Hu Cytokine Il Standard.

1 bottle of Wash Solution Concentrate (20x); 15 pel bottle.

1 bottle of Assay Diluent. Contains 15 mM sodiuridaz15mL per bottle.

1 bottle of Incubation Buffer. Contains 15 mM sadiazide; 12mL per bottle.

1 bottle of Biotin Diluent. Contains 3.3 mM thymd2mL per bottle.

1 vial of Streptavidin-RPE Concentrate (10x). Corgd5 mM sodium azide; 1mL per vial.

1 bottle of Streptavidin-RPE Diluent. Contains 8181 thymol; 12 mL per bottle.

1 plate of Filter plate, 96 wells per plate (Explates can be purchased from Millipore/Fischer @a¥1SBVN-
1250.)

Disposal Note:This kit contains materials with small quantitidgsodium azide. Sodium azide reacts with lead amber plumbing

to form explosive metal azides. Upon disposal, hfldsains with a large volume of water to preveniiezaccumulation. Avoid

ingestion and contact with eyes, skin and mucousbnenes. In case of contact, rinse affected ardaphénty of water. Observe all
federal, state and local regulations for disposal.

SUPPLIES REQUIRED BUT NOT PROVIDED

FIDIS™ system. Please contact Bmd for instrument anavacét placement services.

Filtration manifold for bead washing (e.g., Millipg Cat. # MAVM 096 OR; Qiagen, Cat. # 9014579).
Data analysis and graphing software program.

Sonicating water bath (e.g., Cole Parmer, Cat.84080).

Orbital shaker (e.g., Fischer, Cat. # 14-271-9).

Calibrated, adjustable, precision pipettes, prélgravith disposable plastic tips. (A manifold medthannel pipette
is desirable.)

Distilled or deionized water.

Glass or plastic tubes.

Beakers and graduated cylinders in various sizes.
Aluminum foil.

Extra filter plate covers.

Adhesive plate covers.

SAFETY

All blood components and biological materials skidog handled as potentially hazardous. Follow usalgrecautions
as established by the Centers for Disease Contrdl Rrevention and by the Occupational Safety andlthle
Administration when handling and disposing of itifees agents.
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PROCEDURAL NOTES/L AB QUALITY CONTROL

1. This 5-Plex assay may be combined with other Egthalar Antibody Bead Kits for higher level multgting. See
the INFORMATION SHEET and APPENDIX | for further information. To ensure that severatibody Bead
Kits are compatible in a multiplexed assay, verihat the bead region for each analyte (stated @n th
INFORMATION SHEETS in the Antibody Bead Kits used) is unique.

2. Do not freeze any component of this kit. When motuse, kit components should be stored at 2 to &ilC.
reagents should be brought to room temperaturadefe.

3. The fluorescent beads are light-sensitiveProtect the beads from light to avoid photobleagtof the embedded
dye. Aluminum foil should be used to cover testetulised in the assay. Filter plates containing$ehduld be
shielded with an aluminum foil-wrapped plate covEne amber vial does not provide full protectiongd ahould
therefore be kept covered in the box when not & us

4. Do not expose beads to organic solvents.
5. Do not use reagents after kit expiration date.

6. In-house controls should be run with every asdagontrol values fall outside pre-established ranglee accuracy
of the assay is suspect.

7. Do not invert the filter plates during the assaheTilter plates are designed to be used in cotipmavith a
vacuum manifold (DO NOT EXCEED 5 psi) and emptieahf the bottom.

8. When pipetting reagents, maintain a consistentroofi@ddition from well-to-well. This method enssarequal
incubation times for all wells.

9. Avoid touching the filter plate membrane with pieetips to prevent tearing.

10. Do not place filter plates on absorbent paper tewdeiring loading or incubations, as liquid will lmst due to
wicking. An extra plate cover serves as a goodaserfipon which to rest the filter plate. Followpigte washing,
excess liquid may be blotted from the bottom offitage by pressing the plate on clean paper towels.

PREPARATION OF WASH SOLUTION

Upon storage at 2 to 8°C, a precipitate may forrthan 20xWash Solution Concentrat#f this occurs, warm the 20x
Wash Solution Concentrate 37°C and vortex until the precipitate is dissal.

TheWash Solution Concentraig provided as a 20x concentrate. To prepare tbekig Wash Solution for use with a
96 well plate, transfer the entire contents of lbaid a 500 mL container and add 285 mL of deiahiaater. If not
using an entire 96 well plate, smaller volumes »fWorking Wash Solution can be made by mixing 1t @dr20x
concentrate with 19 parts deionized water.

The Working Wash Solution is stable for up to tweeks when stored at 2 to 8°C.

DIRECTIONS FOR WASHING

Incomplete washing will adversely affect assay omte. All washing must be performed with the Wastutm
provided. All phases of the assay, including incidoasteps, washing steps, and loading the beddstlie FIDIS™
instrument, are performed in the filter bottom elptovided. Unused wells may be left dry duringdleay and used at
a later time.

1. To wash the beads, place the filter plate on tfeeiwa manifold and aspirate the liquid with gentt&ewum. The
vacuum setting should be adjusted so 3 secondsquired to empty 0.2 mL solution from the welBQ NOT
EXCEED 5 psi.) Excessive vacuum can cause the naralip tear, resulting in antibody bead loss. Vateurge
should be prevented by opening and adjusting tbaura on the manifold before placing the plate angrface.

2. If solution remains in the wells during vacuum asf/on DO NOT DETACH THE BOTTOM OF THE 96
WELL FILTER PLATE. In some cases, minor clogs in the filter plate meyislodged by carefully pressing the
bottom of the plate under the clogged well with ploénted end of a 15 mL plastic conical tube.

3. Following the final aspiration step, gently bloethottom of the filter plate on clean paper towelsemove
residual liquid.
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PREPARATION OF SAMPLE

1. Serum, plasma, and tissue culture medium samples been evaluated with BMD’s Multiplex Bead Assays.
When possible, avoid the use of hemolyzed or ligesgra. Suitable sample types are defined on the
INFORMATION SHEET included in this kit.

2.  Samples should be collected in pyrogen/endotoxia-frolypropylene tubes.

3. Samples should be analyzed shortly after collectorfrozen. Avoid multiple freeze-thaw cycles obZen
samples. Thaw completely and mix well prior to se@l.

4. All samples need to be clarified by centrifugat{@4,000 x g for 10 minutes) and/or filtered prioranalysis to
prevent clogging of the filter plates.

5. Samples with concentrations that exceed the stdnclawe should be diluted and reanalyzed. Serumlamma
samples should be diluted Assay Diluent Tissue culture supernatants should be dilutethéncorresponding
tissue culture medium.

REAGENT PREPARATION

This 5-Plex kit may also be used in conjunctionhwather bead reagents allowing for a higher le¥ahaltiplexing
(please seAPPENDIX | for preparation).

Prior to starting the assay, prepare standard atildoaly conjugated beads in accordance with instmas below, then
proceed tASSAY PROCEDURE, Step 1

@ Preparation of Standard

Reconstitute the protein standard within one hduperforming the assay. All standards are calilorate
NIBSC preparations, when available. Additional diaals are available from BMD. The standard incluthed
this kit is provided as a premixed set of relatestkars. The concentrations of the protein companehthe
standard are indicated on thdFORMATION SHEET included in this kit. Standard dilutions may be
performed in glass or plastic tubes.

When using serum or plasma samples, reconstitatstéindard witiAssay Diluenprovided.

If using other sample types (e.g., tissue cultupesnatant), reconstitute the standard with a mext@mposed
of 50%Assay Diluenaind 50% of the matrix which most closely matchestmple type (50%/50% mixture).

For example When the sample type is RPMI medium containing 58S, the standards should be
reconstituted in a mixture composed of 58%say Diluentand 50% RPMI containing 5% FBS.

Protein standards may be analyzed alone, or mapimbdined with other protein standards for higheelg of
multiplexing. DO NOT COMBINE MORE THAN 4 VIALS.

Reconstitute the standard vial in the suggestednstitution volume, usual
One vial of standards 1 mL, of appropriate diluent (see above).

Allow the proteins to rehydrate for 10 minutes.

Reconstitute each vial with 0.5 mL of appropriataeht (see above).
Two vials of standards Allow the proteins to rehydrate for 10 minutes, meantly.
Combine equal volumes from each vial.

Reconstitute each vial with 0.333 mL of appropriditeent (see above).
Three vials of standards |Allow the proteins to rehydrate for 10 minutes, meantly.
Combine equal volumes from each vial.

Reconstitute each vial with 0.250 mL of appropriditeent (see above).
Four vials of standards  |Allow the proteins to rehydrate for 10 minutes, mently.

Combine equal volumes from each vial.
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)

Prepare the Standard Curve

The standard curve is made by serially diluting rdeonstituted standard Assay Diluen{serum and plasma
samples) or 50%Assay Diluen60% culture medium. See diagram below.
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Resuspended

N Blank
Standard cb%% BN N

Diluent*
* Serum/Plasma: Assay Diluent
Tissue Culture: 50% Diluent/50% Medium
Discard all remaining reconstituted and dilutech@tds after completing assay. Return Alssay Diluento
the refrigerator.

Preparation of antibody conjugated beads

Determine the number of wells required for the psStandard curves and samples may be run singtyreplicates, as

desired.

The beads are provided as a 10x concentrate. Inateddibefore dispensing, vortex the 10x bead cdnatnfor
30 seconds, then sonicate for 30 seconds. To makesapture bead stock, mix 1 part 10x bead conaentvith 9 parts
Working Wash Solution. Each well requires |25 of the diluted beads. See table below for examplevolumes to

combine.
Number of Wells Vol. 10x Capture Beads Vol. Working Wash Solution

24 0.06 mL 0.60 mL
32 0.08 mL 0.80 mL
40 0.10 mL 1.00 mL
48 0.12 mL 1.20 mL
56 0.14 mL 1.40 mL
64 0.16 mL 1.60 mL
72 0.18 mL 1.80 mL
80 0.20 mL 2.00 mL
88 0.22 mL 2.20 mL
96 0.24 mL 2.40 mL

ASSAY PROCEDURE

1. Pre-wet the wells designated for the assay. PigetanL of Working Wash Solution into designated
wells. Wait 15 to 30 seconds then aspirate the Wigrkvash Solution from the wells using the vacuum
manifold. Wells not used during the assay shoult#tdy dry for future use. An adhesive plate covaym
be used to seal the unused wells.

2. Vortex the diluted bead solution for 30 secondsnthonicate for at least 30 seconds immediateby poi
use in the assay.

3. Pipette 25.L of the diluted bead solution into each well. Otite beads are added to the plate, keep the
plate shielded from light.

4. Add 0.2 mL Working Wash Solution to the wells. Allche beads to soak for 15 to 30 seconds, then
remove the Working Wash Solution from the wellsalspiration with the vacuum manifold. Repeat this
washing step. Blot residual liquid from the bottofithe plate on clean paper towels.

5. Pipette 5QuL Incubation Buffeinto each well.
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To the wells designated for the standard curvestBpl 0QuL of appropriate standard dilution.
To the wells designated for the sample, pipettgl5@ssay Diluenfollowed by 50uL sample.

Incubate the plate for 2 hours at room temperadiren orbital shaker. Shaking should be suffictent
keep beads suspended during the incubation (5000)

Ten to fifteen minutes prior to the end of thisubation, prepare the biotinylated detector antibivdy
accordance with instructions below, then procee8S8AY PROCEDURE, Step 10

Preparation of Detector Antibody

The biotinylated detector antibody is provided ad0x concentrate. To make a 1x stock, dilute 1 part
Biotinylated Detector Antibody Concentratwith 9 partsBiotin Diluent Each well requires 100L of the
diluted biotinylateddetector antibody. See table below for exampleshfmes to combine.

Vol. 10x Biotinylated C
Number of Wells Detector Antigody Vol. Biotin Diluent

24 0.240 mL 2.4 mL
32 0.320 mL 3.2mL
40 0.400 mL 4.0 mL
48 0.480 mL 4.8 mL
56 0.560 mL 5.6 mL
64 0.640 mL 6.4 mL
72 0.720 mL 7.2 mL
80 0.800 mL 8.0 mL
88 0.880 mL 8.8 mL
96 0.960 mL 9.6 mL

10.

11.

12.

After the 2 hour capture bead incubation, nesthe liquid from the wells by aspiration with th@cuum
manifold. Add 0.2 mL Working Wash Solution to thells. Allow the beads to soak for 15 to 30 seconds,
then aspirate with the vacuum manifold. Repeatwlaishing step. Blot residual liquid from the bottom
the plate on clean paper towels.

Add 100 pL of prepared 1x Biotinylated Detector iBotly to each well and incubate the plate for 1rhou
at room temperature on an orbital shaker. Shakltingld be sufficient to keep the beads suspendadgiur
incubation (500-600 rpm).

Ten to fifteen minutes prior to the end of the dtieincubation step, prepare the Streptavidin-RPE
accordance with instructions below, then proceedS8AY PROCEDURE, Step 13

Preparation of Streptavidin-RPE

The Streptavidin-RPE is provided as a Maxcentrate and must be diluted prior to use. Then@alx stock,
dilute 10 uL10x Streptavidin-RPE Concentrate100 uLStreptavidin-RPE Diluenper assay well. Each well
requires 10QuL of the diluted Streptavidin-RPE. See table befomexamples of volumes to combine.

- Vol. Streptavidin
Number of Wells Vol. 10x Streptavidin-RPE RPE Diluent
24 0.240 mL 2.4 mL
32 0.320 mL 3.2mL
40 0.400 mL 4.0 mL
48 0.480 mL 4.8 mL
56 0.560 mL 5.6 mL
64 0.640 mL 6.4 mL
72 0.720 mL 7.2 mL
80 0.800 mL 8.0 mL
88 0.880 mL 8.8 mL
96 0.960 mL 9.6 mL
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13. Remove the liquid from the wells by aspiration witie vacuum manifold. Add 0.2 mL Working Wash
Solution to the wells. Allow the beads to soak idr to 30 seconds, then aspirate with the vacuum
manifold. Repeat this washing step. Blot residigitl from the bottom of the plate on clean paper
towels.

14. Add 100pL of prepared 1)Streptavidin-RPHo each well and incubate the plate for 30 minatesoom
temperature on an orbital shaker. Shaking shouldsuficient to keep the beads suspended during
incubation (500-600 rpm).

15. Prepare the FIDIS™ instrument during this incubastep. Please séd®PENDIX Il .

16. Remove the liquid from the wells by aspiration witie vacuum manifold (DO NOT EXCEED 5 psi).
Wash the beads by adding 0.2 mL Working Wash Swiuto the wells; allow the beads to soak for
10 seconds, then aspirate with the vacuum manifeégheat this washing step two additional timesafor
total of 3 washes. Blot the bottom of the filteatgl on clean paper towels to remove residual liquid

17. Add 100pL of Working Wash Solution to each well. Shake pietes on an orbital shaker (500-600 rpm)
for 2-3 minutes to resuspend the beads. If theepladnnot be read on the day of the assay, theyomay
covered and stored in a dark location overnigh & 8°C for reading the following day without
significant loss of fluorescent intensity. Aspiraf¢orking Wash Solution from stored plates and add
100 L fresh Working Wash Solution. Place the plate progbital shaker 2-3 minutes prior to analysis.

18. Uncover the plate; insert the plate into the XYtfolan of the FIDIS™ instrument, and analyze the
samples.

19. Determine the concentration of samples from thadsted curve using curve fitting software. The four
parameter algorithm usually provides the besifMPORTANT: In addition to dilutions performed on
the sample prior to running the assay, the sampmheentration calculated from the standard curvet mus
be multipied by an additional factor of 2 to cate for the 1:2 dilution in
Step 7.

L IMITATIONS OF THE PROCEDURE

Do not extrapolate the standard curve beyond thkelst standard point; the dose-response is noarlinghis region
and inaccurate. Dilute samples that are greater tha highest standard withssay Diluentor appropriate matrix
diluent; reanalyze these samples and multiply tedy the appropriate dilution factor. The influeraf various drugs,
aberrant sera (hemolyzed, hyperlipidemic, jaundie¢cl) and the use of biological fluids in pladeserum/plasma and
tissue culture medium samples have not been thblpugvestigated. The rate of degradation of aralyin various
matrices may not have been investigated. The imassay literature contains frequent references éoramt signals
seen with some sera, attributed to heterophilitbadtes.

This kit is for research use only.
Not for human therapeutic or diagnostic use.

PERFORMANCE CHARACTERISTICS

Please refer to analyte speciftFORMATION SHEET for performance claims.

APPENDIX I:

MULTIPLEXING ASSAYS

Before mixing plexes it is important to check tleatch analyte is represented by a unique bead redimo 10 bead
concentrates (singleplexes or pre-mixed multiplexesn be combined to increase the number of armsalging
monitored.
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@ Capture bead preparation
Volume from each vial of 10x Bead Concentrate to cobine:

0.025 mL x Assay Wells mL per vial
10
Vol. Working Wash Solution
(0.0275 mL x Assay Wells) - mL 10x Capture Bpadvialx___ vials) = mL

Final Volume of diluted multiplexed Capture Beads:
( mL Working Wash Solution) +_( mL 10x Captureddl per vial x
Example Calculation: Combining 5 plexes of 10x Capture Bead Concenfoatd8 assay wells

Volume from each vial of 10x Bead Concentrate to cobine:
0.025 mL x 48 Assay Welks 0.120 mL per vial
10

Vol. Working Wash Solution
(0.0275 mL x 48 Assay Wells) — ( 0.120 mL 10x CaptBead per vial x 5 vials) = 0.720 mL

Final Volume of diluted multiplexed Capture Beads:
(0.720 mL Working Wash Solution) + ( 0.120 mL 10ap@ure Bead per vial x 5 vials) = 1.32 mL

If desired, premixed beads can be stored at 2 1UBtiCthe expiration date printed on the kit box.

vials) = mL

@ Biotinylated Antibody preparation
Volume from each vial of each 10x Biotinylated Antiody to combine:

0.100 mL x Assay Wells mL per vial
10
Vol. Biotin Diluent:
(0.120 mL x Assay Wells) - mL 10x Biotinylatedb Aper vial x vials) = mL
Final Volume diluted Biotinylated Antibody:
( mL Biotin Diluent) + (_____  mL 10x Biotinylated Ab. pevial x 10x vials) = mL

Example Calculation: Combining 5 vials of 10x Biotinylated Antibody Czentrate for 48 assay wells

Volume of each 10x Biotinylated Antibody to combine
0.100 mL x 48 Assay Welts 0.480 mL per vial
10

Vol. Biotin Diluent:
(0.110 mL x 48 Assay Wells) — ( 0.480 mL 10x Bigtated Ab. per vial x 5 vials) = 2.88 mL

Final Volume diluted multiplexed Biotinylated Antib ody:
(2.88 mL Biotin Diluent) + (0.480 mL 10x Biotinykadl Ab. per vial x 5 vials) = 5.28 mL

If desired, premixediotinylated Detector Antibodgan be stored at 2 - 8°C until the expiration ¢hailsted on
the kit box.

APPENDIX II:
INSTRUMENT SETUP

@ Helpful bmd guides for FIDIS™ cytokine users

- Creating a Cytokine methpdpril 2006
- How to run CytokineApril 2006
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PROTOCOL SUMMARY

Pre-wet plate
Add 25puL 1x Antibody Coated Beads
200pL Wash Solution

ﬂ Wash 1 x 200pL

Sample type Standard Serum/Plasma/Tissue
Culture Supernatant

Add 50pL Add 50pL
i%%‘?%{% Incubation Buffer Incubation Buffer ’%%‘%%’%
LA Add 100uL Add 50pL LA ¥
Standard Assay Diluent
Add 50pL

Ay sample

ﬂ Shake for 2 hours at RT in the dark
Wash 2 x 200 pL

Add 100pL 1 x Biotinylated Detector Antibody

Shake for 1 hour at RT in the dark
Wash 2 x 200uL

Add 100pL 1 x SAV-RPE

Shake for 30 min. at RT in the dark
Wash 3 x 200uL

Add 100pL Wash Buffer

ﬂ Shake for 2-3 min

Read in FIDIS™ system

Total time: 3.5 hours

_ Biotinylated
I‘\_ Cytokine x Bead * SAV-RPE \( Detector Antibody

BioMédical Diagnostics SA

Office
4 blﬁ(gg)%lgazusbour Tel : 33164621012 E-mail : support@bmd-net.com
9 Fax:33 164 62 09 66 Internet : www.bmd-net.com

77435 Marne la Vallée Cx2
France
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