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FIDIS™ HUMAN CYTOKINE |INFLAMMATORY FIVE-PLEX

MX HC0503 For Research Use Only

INTRODUCTION

Advances in the field of cell biology have definadcomplex and interdependent set of extracellutat a
intracellular signaling molecules that control nafraell function. Perturbations in signaling patlyganay 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 asdave become the primary tools of choice in tistsdies as
they maximize efficiency by permitting several ates 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 singleptsays or
may be mixed for multiplex assays according to rigearcher’'s needs. Each assay is carefully dekigne
tested to assure that sensitivity, range and adioal are maximized. The assay is performed in avélb plate
format and analyzed with a FIDIS™ instrument whichnitors the spectral properties of the capturelbedile
simultaneously measuring the quantity of associdlieorophore. Standard curves generated with teEay
system extend over several orders of magnitudesméentrations, while the sensitivity and quarittaiof the
assays are comparable to ELISAsifFme_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 reagentsifersimultaneous measurement of five differentdnum
cytokines, including GM-CSF, ILf}, IL-6, IL-8, and TNFe.

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

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 phaaadsvich immunoassays, which are designed to be
analyzed with a FIDIS™ instrument. The spectrapprties of 100 distinct bead regions can be magttavith
the FIDIS™ instrument, a capability that affordsthssay system the potential for measuring udifferent
analytes in a single sample. Beads of defined sggmioperties conjugated to analyte specific cagpauntibodies
and samples (including standards of known analyteentration, control specimens, and unknownspgretted
into the wells of a filter bottom microplate anctifbated 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 protein
R-Phycoerythrin (Streptavidin-RPE), is added ancllated for 30 minutes. During this final incubatidhe
Streptavidin-RPE binds to the biotinylated detecaatibodies associated with the immune complexeshen
beads, forming a four-member solid phase sandwfffer washing to remove unbound Streptavidin-RR1e, t
beads are analyzed with the FIDIS™ instrument. Bynitoring the spectral properties of the beads ted
amount of associated R-Phycoerythrin (RPE) fluerse, 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 Inflammatory Five-Plex Beadi@@entrate (10x). Contains 7.5 mM sodium azide;
0.25mL per vial.

1 vial of Hu Cytokine Inflammatory Five-Plex Biotilated Antibody Concentrate (10x). Contains 15 mM
sodium azide; 1mL per vial.

2 vials of Hu Cytokine Inflammatory 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 (Expktes can be purchased from Millipore/Fischer &at.
MSBVN-1250.)

Disposal Note:This kit contains materials with small quantiti€fssodium azide. Sodium azide reacts with lead asmber
plumbing to form explosive metal azides. Upon dsgp flush drains with a large volume of water t®vent azide
accumulation. Avoid ingestion and contact with eydén and mucous membranes. In case of contask affected area with
plenty of water. Observe all federal, state andlloegulations 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, préfgravith 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 skiobe handled as potentially hazardous. Follow usaile
precautions as established by the Centers for Bés€antrol and Prevention and by the Occupatioatdt$ and
Health Administration when handling and disposifgnéectious agents.
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PROCEDURAL NOTES/L AB QUALITY CONTROL

1. This 5-Plex assay may be combined with other Ewthalar Antibody Bead Kits for higher level
multiplexing. See thétNFORMATION SHEET and APPENDIX | for further information. To ensure that
several Antibody Bead Kits are compatible in a ipldked assay, verify that the bead region for eadyte
(stated on thtNFORMATION SHEETS in the Antibody Bead Kits used) is unique.

2. Do not freeze any component of this kit. When motise, kit components should be stored at 2 to 8fiC.
reagents should be brought to room temperaturadefe.

3. The fluorescent beads are light-sensitiveProtect the beads from light to avoid photobleaghof the
embedded dye. Aluminum foil should be used to caest tubes used in the assay. Filter plates auntai
beads should be shielded with an aluminum foil-peapplate cover. The amber vial does not providle fu
protection, and should therefore be kept coverdgtdarbox when not in use.

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 asshgohntrol values fall outside pre-established ranghe
accuracy of the assay is suspect.

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

8. When pipetting reagents, maintain a consistentroofieaddition from well-to-well. This method enssre
equal incubation times for all wells.

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

10. Do not place filter plates on absorbent paper teweking loading or incubations, as liquid will lost due to
wicking. An extra plate cover serves as a goodaserfupon which to rest the filter plate. Followipigte
washing, excess liquid may be blotted from the diotbf the plate by pressing the plate on clean pape
towels.

PREPARATION OF WASH SOLUTION

The Wash Solution Concentraie provided as a 20x concentrate. Upon storage tat 8°C, a precipitate may
form. If this occurs, warm the 20/ ash Solution Concentrate 37°C and vortex until the precipitate is dissal.

To prepare the Working Wash Solution for use witB6awell plate, transfer the entire contents oftlbdib a
500 mL container and add 285 mL of deionized wdfamot using an entire 96 well plate, smaller yvoks of 1x
Working Wash Solution can be made by mixing 1 p&420x 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 Washutsmn
provided. All phases of the assay, including indigva steps, washing steps, and loading the beadstlre
FIDIS™ instrument, are performed in the filter loott plate provided. Unused wells may be left dryimythe
assay and used at a later time.

1. To wash the beads, place the filter plate on tleeiwa manifold and aspirate the liquid with gentewum.
The vacuum setting should be adjusted so 3 secaredeequired to empty 0.2 mL solution from the well
(DO NOT EXCEED 5 psi.) Excessive vacuum can cahsemiembrane to tear, resulting in antibody bead
loss. Vacuum surge should be prevented by opemdgéjusting the vacuum on the manifold beforeiptac
the plate on the surface.

2. If solution remains in the wells during vacuum aspbn DO NOT DETACH THE BOTTOM OF THE 96
WELL FILTER PLATE. In some cases, minor clogs in the filter plate rbaydislodged by carefully
pressing the bottom of the plate under the cloggeltlwith the pointed end of a 15 mL plastic conhizdoe.

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

1. Serum, plasma, and tissue culture medium samplesiteen evaluated with BMD’s Multiplex Bead Assays.
When possible, avoid the use of hemolyzed or liges@ra. 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 colleatiofrozen. 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 stdndanve should be diluted and reanalyzed. Serum or
plasma samples should be dilutedAssay Diluent Tissue culture supernatants should be dilutethén
corresponding tissue culture medium.

REAGENT PREPARATION

This 5-Plex kit may also be used in conjunctionhwither bead reagents allowing for a higher leviel o
multiplexing (please se®PPENDIX | for preparation).

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

@ Preparation of Standard

Reconstitute the protein standard within one hdyresforming the assay. All standards are calilutadte
NIBSC preparations, when available. Additional dimdls are available from BMD. The standard
included in this kit is provided as a premixed sktelated markers. The concentrations of the pmote
components of the standard are indicated oiNFRORMATION SHEET included in this kit. Standard
dilutions may be performed in glass or plastic tube

When using serum or plasma samples, reconstitatstéindard witiAssay Diluenprovided.

If using other sample types (e.g., tissue culturpesnatant), reconstitute the standard with a méxtu
composed of 50%Assay Diluentand 50% of the matrix which most closely matchessimple type
(50%/50% mixture).

For example When the sample type is RPMI medium containing BB, 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 magobwined with other protein standards for higher
levels of multiplexingDO NOT COMBINE MORE THAN 4 VIALS.

Reconstitute the standard vial in the suggesteshsgitution 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 approprisiteeht (see above).
Two vials of standards |Allow the proteins to rehydrate for 10 minutes, mgeatly.
Combine equal volumes from each vial.

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

Reconstitute each vial with 0.250 mL of appropriditaent (see above).
Four vials of standards |Allow the proteins to rehydrate for 10 minutes, mgeatly.
Combine equal volumes from each vial.
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Prepare the Standard Curve

The standard curve is made by serially diluting theonstituted standard #ssay Diluentserum and
plasma samples) or 508&say Diluen60% culture medium. See diagram below.

& NI e
& SY Y oY oY

VAR Y Y YRR

1:729

Resuspended

N Blank
Standard cb%% BN N

Diluent*

* Serum/Plasma: Assay Diluent
Tissue Culture: 50% Diluent/50% Medium

Discard all remaining reconstituted and dilutedhdtads after completing assay. ReturnAkeay Diluent
to the refrigerator.

@ Preparation of antibody conjugated beads

Determine the number of wells required for the ps&tandard curves and samples may be run singin or
replicates, as desired.

The beads are provided as a 10x concentrate. Inateddbefore dispensing, vortex the 10x bead canatnfor

30 seconds,

then sonicate for 30 seconds. To makecapture bead stock, mix 1 part 10x bead conatenivith 9

parts Working Wash Solution. Each well requiresuR5of the diluted beads. See table below for example
volumes to combine.

Number of Wells Vol. 10x Capture Beads vol. Vgglrllj;?ognWash Total Vol.
16 0.05 mL 0.45 mL 0.5 mL
24 0.07 mL 0.63 mL 0.7 mL
32 0.09 mL 0.81 mL 0.9 mL
40 0.11 mL 0.99 mL 1.1mL
48 0.13 mL 1.17 mL 1.3mL
56 0.15 mL 1.35 mL 1.5mL
64 0.17 mL 1.53 mL 1.7 mL
72 0.19 mL 1.71 mL 1.9mL
80 0.21 mL 1.89 mL 2.1mL
88 0.23 mL 2.07 mL 2.3mL
96 0.25 mL 2.25 mL 2.5 mL

NOTE: We included 4 extra volumes in our calculationagsure enough reagent when pipetting.

ASSAY PROCEDURE

Pre-wet the wells designated for the assay. Pipe2tenL of Working Wash Solution into designated
wells. Wait 15 to 30 seconds then aspirate the Wgrkvash Solution from the wells using the
vacuum manifold. Wells not used during the assaulkhbe kept dry for future use. An adhesive
plate cover may be used to seal the unused wells.

Vortex the diluted bead solution for 30 secondsentkonicate for at least 30 seconds immediately
prior to use in the assay.

Pipette 251L of the diluted bead solution into each well. Otloe beads are added to the plate, keep
the plate shielded from light.

Add 0.2 mL Working Wash Solution to the wells. Alidhe 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 thetbm of the plate on clean paper towels.

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

8. Incubate the plate for 2 hours at room temperataran orbital shaker. Shaking should be sufficient
to keep beads suspended during the incubation §800pm).

9. Ten to fifteen minutes prior to the end of thisubation, prepare the biotinylated detector antibody
in accordance with instructions below, then prodeefiISSAY PROCEDURE, Step 10

Preparation of Detector Antibody

The biotinylated detector antibody is provided at0a concentrate. To make a 1x stock, dilute 1 part
BiotinylatedDetector Antibody Concentrateith 9 partsBiotin Diluent Each well requires 104L of the
diluted biotinylateddetector antibody. See table below for exampleshfmes to combine.

Number of Wells Vlglétgi(oEngggﬁsd Vol. Biotin Diluent Total Vol.
16 0.200 mL 1.8 mL 2.00 mL
24 0.280 mL 2.52 mL 2.80 mL
32 0.360 mL 3.24 mL 3.60 mL
40 0.440 mL 3.96 mL 4.40 mL
48 0.520 mL 4.68 mL 5.20 mL
56 0.600 mL 5.4 mL 6.00 mL
64 0.680 mL 6.12 mL 6.80 mL
72 0.760 mL 6.84 mL 7.60 mL
80 0.840 mL 7.56 mL 8.40 mL
88 0.920 mL 8.28 mL 9.20 mL
96 1.00 mL 9.00 mL 10.00 mL

NOTE: We included 4 extra volumes in our calculationageure enough reagent when pipetting.

10. After the 2 hour capture bead incubation, neemite liquid from the wells by aspiration with the
vacuum manifold. Add 0.2 mL Working Wash Solutianthe wells. Allow the beads to soak for 15
to 30 seconds, then aspirate with the vacuum mdniRepeat this washing step. Blot residual liquid
from the bottom of the plate on clean paper towels.

11. Add 100 pL of prepared 1x Biotinylated Detector iBotly to each well and incubate the plate for
1 hour at room temperature on an orbital shakeaki® should be sufficient to keep the beads
suspended during incubation (500-600 rpm).

12. Ten to fifteen minutes prior to the end of the d&ieincubation step, prepare the Streptavidin-RPE
in accordance with instructions below, then procdeefiISSAY PROCEDURE, Step 13

Preparation of Streptavidin-RPE

The Streptavidin-RPE is provided as a l10ancentrate. To prepare a 1x stock, dilute 1 part
Streptavidin-RPE Concentratgith 9 partsStreptavidin-RPE DiluentPrepare fresh and store in a foil
wrapped tube and use within 15 minutes of prepamatEach well requires 1QQ. of the diluted
Streptavidin-RPE. See table below for examplesohfmes to combine.

Vol. 10x Streptavidin- Vol. Streptavidin
Number of Wells RPEp RPE DriJIuent Total Vol.
16 0.200 mL 1.8 mL 2.00 mL
24 0.280 mL 2.52 mL 2.80 mL
32 0.360 mL 3.24 mL 3.60 mL
40 0.440 mL 3.96 mL 4,40 mL
48 0.520 mL 4.68 mL 5.20 mL
56 0.600 mL 5.40 mL 6.00 mL
64 0.680 mL 6.12 mL 6.80 mL
72 0.760 mL 6.84 mL 7.60 mL
80 0.840 mL 7.56 mL 8.40 mL
88 0.920 mL 8.28 mL 9.20 mL
96 1.00 mL 9.00 mL 10.00 mL

NOTE: We included 4 extra volumes in our calculationagsure enough reagent when pipetting.
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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 sé@k15 to 30 seconds, then aspirate with the
vacuum manifold. Repeat this washing step. Bloidtes liquid from the bottom of the plate on
clean paper towels.

14. Add 100pL of prepared LStreptavidin-RPHo each well and incubate the plate for 30 minates
room temperature on an orbital shaker. Shakingldhio& sufficient to keep the beads suspended
during incubation (500-600 rpm).

15. Prepare the FIDIS™ instrument during this incubrastep. Please séd®PENDIX II.

16. Remove the liquid from the wells by aspiration witte vacuum manifold (DO NOT EXCEED
5 psi). Wash the beads by adding 0.2 mL Working Waglution to the wells; allow the beads to
soak for 10 seconds, then aspirate with the vacwoanifold. Repeat this washing step two
additional times for a total of 3 washes.

17. Add 100pL of Working Wash Solution to each well. Shake thlates on an orbital shaker
(500-600 rpm) for 2-3 minutes to resuspend the beléidhe plates cannot be read on the day of the
assay, they may be covered and stored in a dagtidocovernight at 2 to 8°C for reading the
following day without significant loss of fluoresaeintensity. Aspirate Working Wash Solution from
stored plates and add 100 fresh Working Wash Solution. Place the plate onogbital shaker
2-3 minutes prior to analysis.

18. Uncover the plate; insert the plate into the XVYtfolan 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 H@stiIMPORTANT: In addition to dilutions
performed on the sample prior to running the astay,sample concentration calculated from the
standard curve must be multiplied by an additidiaator of 2 to correct for the 1:2 dilution in
Step 7.

L IMITATIONS OF THE PROCEDURE

Do not extrapolate the standard curve beyond thkeelsi standard point; the dose-response is noarlinethis
region and inaccurate. Dilute samples that aretgrehan the highest standard wihsay Diluenbr appropriate
matrix diluent; reanalyze these samples and muyltipsults by the appropriate dilution factor. Théuence of
various drugs, aberrant sera (hemolyzed, hypedipid, jaundiced, etc.) and the use of biologicaid# in place
of serum/plasma and tissue culture medium sampies hot been thoroughly investigated. The rateegfadation
of analytes in various matrices may not have besmstigated. The immunoassay literature contaiequient
references to aberrant signals seen with some attributed to heterophilic antibodies.

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 nheds) can be combined to increase the number ajtas
being monitored.
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@ Capture bead preparation

Calculation:
[Total Volume] - [(Vol. 10x beads) x (# of plexes)]Vol. Working Wash Solution

Total Volume = (0.025 mL x (# of wells + 4))
Volume 10x bead concentrate = (Total volume)/10

Example Calculation: Combining 5 plexes using 48 wells
[(0.025 mL x (48 + 4))] -[(0.13 mL) x (5)] = GBGML

If desired, premixed beads can be stored at 2 U8tiCthe expiration date printed on the kit box.

2 Biotinylated Antibody preparation

Calculation:
[Total Vol. needed] — [(Vol. 1xBiotintylated Detector Antibodyx (# of Biotinylated Antibody
Concentrateg = Biotin Diluent

Total Volume = (0.1 mL x (# of wells + 4))
Volume 10xBiotintylated Detector Antibody (Total volume)/10

Example Calculation: Combining 5 plexes using 48 wells
(0.1 mL x (48 + 4)) — [(0.520 mL) x (5)] = 2.6 mL

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

APPENDIX II:
INSTRUMENT SETUP

2 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 25pL 1x Antibody Coated Beads
200pL Wash Solution

Il Wash 1 x 200pL

Sample type Standard Serum/Plasma/Tissue
Culture Supernatant

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

Ay Sample

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

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 Y Detector Antibody

BioMédical Diagnostics SA

Office
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