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1.0

Introduction

11 APiX™ Human Cytokine Kit Overview

The APiX Human Cytokine Kit, a 17-plex sandwich microarray, is a quantitative assay that measures cytokine
proteins in human serum (Figure 1 and 2, Table 1). Each antibody on the array has been shown to capture its
target antigen in a linear fashion and was tested for cross-reactivity with other antigens in the panel (see

www.gentelbio.com/ APIXcytokine for more information ).

The APiX Human Cytokine Kit contains one pre-printed antibody array slide (with 16 sub-arrays). The Kit is
designed to run 8 research samples with a 7 point standard curve and 1 blank. Some researchers may find it

beneficial to run the samples in duplicate and/or use multiple dilutions.

Figure 1. APiX Human Cytokine Array Schematic
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Table 1. APiX Human Cytokine Proteins

Protein Abbreviation
Interleukin 1 beta IL-1B
Interleukin 2 IL-2
Interleukin 3 IL-3
Interleukin 4 IL-4
Interleukin 5 IL-5
Interleukin 6 IL-6
Interleukin 7 IL-7
Interleukin 8 IL-8
Interleukin 10 I1L-10
Interleukin 12 IL-12
Interleukin 13 1L-13
Granulocyte macrophage colony stimulating factor GM-CSF
Interferon gamma IFNg
Chemokine Ligand 2 MCP-1
Tumor Necrosis Factor alpha TNFa
Tumor Necrosis Factor beta TNFb
Vascular endothelial growth factor VEGF

Figure 2. APiX Human Cytokine Assay Schematic
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1.2 APiX Surface Chemistry
The APiX Human Cytokine Array is printed on APiX protein microarray slides which are specifically designed

for multiplex immunoassays and deliver the highest signal-to-noise with the highest sensitivity for protein
microarray applications.

2.0 Kit Contents

Component Description Quantity PI(IC())d'
APiXa- Human Cytokine Array APIiX protein microarray slide containing 16 antibody sub-arrays. 1slide 7-1002
Gentel® 200X Human Antigen Solution | Cocktail of concentrated antigens to be diluted to make standards. 5puL 7-1003

Cocktail of concentrated biotinylated antibodies to be diluted and used for

Gentel®200X Human Detector Solution detection. 7 uL 7-1004
Gentel®Wash Buffer (10X) Buffer used to remove unbound protein. 20 mL 2-1031
Gentel® Dilution Buffer Buffer used to dilute samples and standards 5mL 7-1005
APiXa Reagent A Development Reagent A 10 mL 10-2132
APiXa Reagent B Development Reagent B 10 mL 10-2112
APiXa Rinse Buffer (1X) Buffer used to rinse slides. 20 mL 10-2133
APiXa Anti-Biotin Gold Conjugate Detection Reagent 20 pL 10-2131
APiXa Conjugate Buffer (1X) Gold Conjugate Buffer 200 mL 10-2134
APiXa Reagent C Gold Conjugate Diluent Reagent 200 mg 10-2135
Gentel® Buffer D (10X) Buffer used to Pre-rinse the Slide 1mL 2-1010
APiXa- Human Cytokine Kit User Protocol L121

3.0 Materials Required, But Not Included

Component Description

SIMplexewhut w, UOUDBx O1 RDOT w2 a UU 1-16 well device with well seals and gasket (Product No. 4-1001)

Well sealing material (Product No. 4-1006) to prevent reagent evaporation from wells of the

SIMplexe- Well Seal

SIMplex16 Multiplexing System during incubation steps.

Plate shaker

Capable of 160 RPM

Vortex Mixer

1,500-2,500 RPM

1.5 mL Microcentrifuge tubes

Tubes for diluting various reagents

15 mL Conical tube

Tubes for diluting various reagents

Ultrapure Water

Resistivity >uWlé Y w, T ¢ EOQWE U wl k S

Microarray Scanner

| P7ow&l1 Ww2 EEOOD O1 No216-Hi Y O Apd W EEME Bradust Bid) 10E
1001)

Microarray Image Analysis Software

Gentelz AthenaQuants- data analysis software (Product No. 10-1019) or similar software.

Micropipettes

Single, Repeat, and 8-channel; various capacities
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4.0 Storage
The APiX Murine Cytokine Kit should be stored at 2-8s " w U O d.pG@ntel? B00X Antigen Cocktail (Product
No. 7-1003) and Gentel® 200X Detector Cocktail (Product No. 7-1004) should be held at-l Y 8 " wi OUwOOOT wl
storage.

5.0 Safety and Handling
Use Universal Safety Precautions when handling human bodily fluids. For all other materials, normal
precautions exercised in handling laboratory materials should be followed. The materials are not considered
hazardous according to 29CFR1910.1200, except as noted below. The chemical, physical, and toxicological
properties of this product may not, as yet, have been thoroughly investigated. We recommend the use of
gloves, lab coats, and eye protection when working with any material.

Table 2. Risk and safety phrases apply to components of the kit

APiX Reagent A APiX Reagent B

R52/53 Harmful to aquatic organisms, may | Harmful
cause long-term adverse effects in the aquatic | R40Limited evidence of a carcinogenic effect.

environment. R43 May cause sensitization by skin contact.
S61 Avoid release to the environment. Refer to | R68Possible risks of irreversible effects.
special instructions/safety data sheets. S26 In the event of eye contact, rinse immediately with

plenty of water and seek medical advice.
S36/37/39 Wear suitable protective clothing, gloves and
eye/face protection.

For more information, please consult the appropriate material safety data sheets, available from Gentel. Please
note: Reagent B is stored in the presence of nitrogen and is oxygen sensitive. After opening the container, use
completely and quickly and do not reuse any which may remain.

6.0 Protocol Overview
e This kit contains sufficient reagents for Human Cytokine quantitative analysis of 8 serum samples.
e Proper storage and handling of serum samples is critical for obtaining optimal data. Avoid repeated
freeze-thaw cycles. Aliquot and freeze samples at -80°C for long-term storage.

7.0 Detailed Procedure for use of the APiX Human Cytokine Kit

7.1 Assembly of Array using the SIMplex 16 Multiplexing System

Note: Refer to the SIMplex16 Multiplexing System User Protocol (Product No. 4-1001) for additional
information.

7.1.1 Remove one APiX Human Cytokine Array (Product No. 7-1002) from the slide holder.
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7.1.2 Place a clean SIMplex 16 (Product No.4-1001) well device on a clean surface so that the well
openings of the device are facing up and the etched well labels are visible. Loosen all four
TIGHTENING SCREWS and remove the TOP PIECE of the device.

7.1.3 Loosen the POSITIONING SCREW on the HOLDER PIECE of the device, remove place holder
slide (if present), and insert printed array. The top of array (printed surface) is identified when
the respective bar code label is visible and legible when looking down upon the slide (bar code
will be physically located on the back of the printed surface). Add the respective gasket to the
slide noting the proper gasket orientation is when the narrow side of the gasket makes contact
with the slide surface (narrow=down).

7.1.4  Using your fingers, gently tighten the POSITIONING SCREW just to the point of resistance to
secure the slide.

7.1.5 If the silicone gasket has been removed, reinsert a clean gasket into the TOP PIECE of the device
so the thin side of the gasket will be in contact with the slide surface. Confirm the gasket is fully
reinserted by gently pressing it into the grooves while wearing gloves.

7.1.6  Place the TOP PIECE of the device onto the HOLDER PIECE and tighten the four
TIGHTENING SCREWS.

7.2 Slide Preparation

Note: The salts in Gentel Buffer D (10X) (Product No. 2-1010) and Gentel Wash Buffer (10X) (Product

No. 2-1031) may precipitate out of solution at 2-We " d ww" I 1 EOwi OUWEUaAUUEOU
EUI T T U0wl0Owh78ww (i wEVAUUEOUWEUT wxUl Ul BUOwUI UL
water bath.

7.2.1  Prepare 1X Gentel Buffer D by adding 1 mL from the tube with the natural colo red cap (Gentel
Buffer D, 10X) (Product No. 2-1010) to 9 mL of ultrapure water in a 15 mL conical tube. Mix
well,

7.22  Add 150 pL of 1X Gentel Buffer D to each well using a repeat or multi-channel pipettor. Tap
the side of the SIMplex 16 well unit two times to ensure that the buffer covers the entire well.
Remove the solution from the wells by inverting over a sink and aggressively flicking three
times. Repeat the process one more time for a total of two rinses. Be sure to flick out as much
of the buffer as possible. Remove excess 1X Gentel Buffer D from the top of the SIMplex16 well
unit by blotting dry with a lint-free wipe while still inverted. Be careful not to touch the top of
the slide with the wipe.

Note: Allow the slide to dry while you prepare the sample and standard curve dilutions. However,
after adding the sample and standard curve, do not allow the surface of the slide to dry
completely at any time until after the final rinse.
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7.3 Standard Curve and Sample Preparation

7.3.1

7.3.2

7.3.3

Place the tube with the yellow cap (Gentel Human 200X Antigen Solution) (Product No. 7-
1003) followed by six, 1.5 mL tubes in a tube rack. Add 995 pL Gentel Dilution Buffer (Product
No. 7-1005) directly into the Gentel Human 200X Antigen Solution (Product No. 7-1003) and
vortex.

Add 160 uL Gentel Dilution Buffer (Product No. 7-1005) to the remaining six tubes. Pipette

40 pL of the now 1X Gentel Antigen Solution made in step 7.3.1 into the second tube and
vortex. Continue serial diluting the standard curve by pipetting 40 pL of the resulting solution
in tube two into the third tube and so on.

Dilute your test samples two-fold by adding 50 pL of sample to 50 puL Gentel Dilution Buffer
(Product No. 7-1005). Hold samples on ice.

7.4 Standard Curve and Sample Addition to the Array

7.4.1

Note:

7.4.2
7.4.3

Note:

Gently add 70 pL of each diluted sample, each standard curve point, and the blank to the
appropriate well as shown in Figure 3 below. For the blank well, use undiluted Gentel Dilution
buffer (Product No. 7-1005). Tap the side of the SIMplex unit twice to ensure that the solution
covers the entire well.

Other sample configurations may be used to meet your experimental requirements.

Seal with SIMplexWell Seal (Product No. 4-1006) to prevent sample evaporation.
Incubate at room temperature for 2 hours on a plate shaker at 160 rpm.

Linear shaking is preferable to rotary for optimal results.

Figure 3. Sample Addition Diagram
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7.5 Detection Antibody Solution and Wash Buffer Preparation

7.5.1

7.5.2

Prepare 1X Wash buffer by adding 20 mL of Gentel Wash Buffer (10X, Product No. 2-1031) to
180 mL of ultrapure water in a separate container. Mix thoroughly.

To prepare the 1X Detection Solution, add 1393 pL Gentel Dilution Buffer (Product No. 7-1005)
directly into the tube with the orange cap (Gentel Human Detection Solution, 200X) (Product
No. 7-1004). Vortex to mix.

7.6 Wash 1 and Addition of Detection Solution

7.6.1
7.6.2

7.6.3

7.6.4

7.6.5

7.6.6

7.6.7

Remove the well seal from the SIMplex16 well device.

Remove solution from wells by inverting and flicking over a sink three times. Add 150 pL of 1X
Gentel Wash Buffer to each well using a repeat or multi-channel pipettor. Tap the side of the
SIMplexunit twice to ensure that the buffer covers the entire well.

Repeat Step 7.6.2 a total of five times.

Remove the last wash solution from the slide by inverting and flicking three times over a sink.
Remove excess wash solution from the top of the SIMplex 16 well device by blotting dry with a
lint-free wipe while inverted.

Add 70 pL of 1X Detection Solution (from Step 7.5.2) to each of the wells. Tap the side of the
SIMplexunit twice to ensure that the solution covers the entire well.

Seal with SIMplex 16 Well Seal (Product No. 4-1006) to prevent the Detection Solution from
evaporating.

Incubate at room temperature for 1 hour on a plate shaker at 160 rpm.

7.7 Gold Conjugate Reagent Buffer Preparation

7.7.1

7.7.2

To prepare the 1X Gold Conjugate Diluent, add the entire contents of the tube with the blue
cap (APiX Reagent C, Product No. 10-2135) to the 1X Gold Conjugate Buffer (Product No. 10-
2134). Mix thoroughly to dissolve Reagent C (Product No. 10-2135).

Add 1386 pL of the 1X Gold Conjugate Diluent to a 1.5 mL tube. Add 14 uL of the Anti-Biotin
Gold Conjugate (Product No. 10-2131) to the tube, vortex to mix, and continue to the next step.

7.8 Wash 2 and Addition of Gold Conjugate Reagent

7.8.1
7.8.2

7.8.3
7.8.4

7.8.5
7.8.6

Remove the well seal from the SIMplex16 well device.

Remove solution from wells by inverting and flicking over a sink three times. Add 150 pL of 1X
Gentel Wash Buffer to each well using a repeat or multi-channel pipettor. Tap the side of the
SIMplex unit twice to ensure that the buffer covers the entire well.

Repeat Step 7.8.2 a total of five times.

Remove the last wash solution from the slide by inverting and flicking three times over a sink.
Remove excess wash solution from the top of the SIMplex 16 well device by blotting dry with a
lint-free wipe while inverted.

Add 70 pL of Gold Conjugate Reagent (from Step 7.7.2) to each of the wells.

Seal with SIMplex 16 Well Seal (Product No. 4-1006) to prevent the Gold Conjugate Reagent
from evaporating.
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7.8.7

Incubate at room temperature for 45 minutes on a plate shaker at 160 rpm.

7.9 Wash 3 and Development

7.9.1
7.9.2

7.9.3
7.9.4
7.9.5

7.9.6

Note:

7.9.7

7.9.8

7.9.9

7.10 Final
7.10.1

7.10.2

Remove the well seal from the SIMplex16 well device.

Remove solution from wells by inverting the SIMplex 16 well device and flicking over a sink
three times. Add 150 pL of Gentel Wash Buffer to each well using a repeat or multi-channel
pipette. Tap the side of the SIMplex 16 well device twice to ensure that the wash buffer covers
the entire well.

Repeat Step 7.9.2 a total of five times.

Remove the final Gentel Wash Buffer by inverting and flicking over a sink.

Add 300 pL of APiX Rinse Buffer, (1X, Product No. 10-2133) to each well using a repeat or
multi-channel pipette.

Remove the rinse solution from the slide by inverting and flicking three times over a sink.
Remove excess rinse solution from the top of the SIMplex 16 well device by blotting dry with a
lint-free wipe while inverted.

After the APiX Reagent A (Product No. 10-2132) and APiX Reagent B (Product No. 10-2112)
have been mixed they are sensitive to light. Be sure to do the following step out of direct
sunlight. It is also important to add the reagent solution swiftly to the wells and cover with a
non-transparent cover. The reaction is also time dependant. Be sure to read and understand
steps 7.9.7 through 7.10.1 and have all the needed equipment prepared and ready.

Set up a timer reading 3 minutes, put tips on multichannel pipette, set it to 70 pL, and have a
clean reagent trough ready for use.

To a 15 mL conical tube, add 4 mL APiX Reagent B (Product No. 10-2112), then 4 mL Reagent A
(Product No. 10-2132). Cap the tube and mix vigorously for five seconds.

Immediately pour the A, B Reagent solution into the reagent trough and add 70 pL of the
solution to each well using the multichannel pipette. Quickly tap the side of the SIMplex16 well
device twice to ensure that the A, B Reagent solution covers the entire well then immediately
cover the SIMplex16 well device with a non-transparent lid (a small cardboard box works well).
Immediately start the timer and incubate for exactly 3 minutes.

Rinse
As soon as the timer expires, dump the A, B Reagent solution back into the reagent trough for
proper disposal later. Immediately flush the wells with ultrapure water using a water squirt
bottle or multichannel pipette. Empty the SIMplex16 well device by flicking the water into the
sink. Repeat the water flush one more time to ensure all the A, B Reagent solution is rinsed out.
(Note: Be sure not to touch the printed slide surface while removing the slide. Also, powder -
free gloves should be worn during this step.)  Disassemble the SIMplex 16 well device and
remove the slide. Rinse both sides of the slide with ultrapure water using a squirt water bottle
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8.0

7.10.3

to ensure there is no particulate on either side of the slide. Wipe the back of the slide with a lint
free cloth and immediately dry the slide by either spinning the slides in a centrifuge or by
blowing off any remaining liquid using only purified air or nitrogen stream at approximately 80
psi.

Place the used and unused A, B solution from the reagent trough and bottles into a chemical
waste container.

7.11 Scanning

7111

7.11.2

The recommended scanners for the APiX chromogenic system are the full feature APiX
VistaScan or the low cost APiX GR8.

Save the image as a 2.tif? wi POl wi OUWEEUEWEOECaAaUPYwOUBDODWRIWBU
software platform.

7.12 Data Analysis

7.12.3
7124

- Background)

RIU (Signal

automated outlier removal as well as raw and/or net signal data analysis.

40Ul UZUwWEUUU] OVUWEEUEWEOEOGaUPUwWUOI UPEUI wOEa wWET wWE «
To analyze the data, use a best fit linear regression, 4 parameter fit, or 5 parameter fit of the
standard curve data points and plot your sample RIU against the best fit line to derive sample
concentrations.

Graph 1. IL10 Standard Curve
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Ordering Information

Telephone: 608.441.2904

Toll Free in North America:  866.441.8199

E-mail: orders@gentelbio.com
Fax: 608.441.2970

Website: www.gentelbio.com
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9.0 Related Protein Microarray Products

Product No NEE Size
4-1001 SIMplex 16 Multi-Array System 1 x 16 Chamber System
4-1050 SIMplex 24 Multi-Array System 1 x 24 Chamber System
4-1025 SIMplexe 64 Multiplexing System 4 x 16 Chamber System
4-1060 SIMplex 96 Multi-Array System 4 x 24 Chamber System
4-1016 SIMplexe Well Seal, 16 or 24 well 25-Seal Pack
4-1017 SIMplexe Well Seal, 64 or 96 well 25-Seal Pack
10-2007 /| DP7aw" T UOOOT 1 OPE w2 5-slide Pack
10-2027 /| D7aw" 1 UOOOT 1 OPEwW?2 25-slide Box
10-2031 | P7aw" T UOOOT | OPEwW2ODE 4-slide Kit
10-2102 | DP7aws5Dl Ppw" T UOOOT 1 ODE 1 reaction Kit
10-2105 /| P7aows5bl pw/ UOUI POw, B 4 reaction Kit
7-1001 /| D7ow UOEOwW" alO0ODOI 1-slide Kit
7-1101 / D 7Nduumine Cytokine Array Kit 1-slide Kit
8-1027 | P7aw" EOEI Uw! POOEUOI 1-slide Kit
9-1038 | P7ow&OCaEO! POOEUOI Uy 2-slide Kit
2-1012 Gentel® Array Buffer (5X) 10 mL
2-1014 Gentel® Block Buffer (5X) 30 mL
2-1016 Gentel® Wash Buffer (10X) 250 mL
2-1018 Gentel® Rinse Buffer (10X) 250 mL

/| D7aw/ UOUI POw, PEUOEUUE a w2+QIIE2b1wark WaIEa@NT #7,085,301u Bthen Wand Iiitdbnatidiabipatents pending.
SIMplexe Ow Ui 1 OE and E O B 3aé trademarks of Gentel Biosciences, Inc. Madison, Wl USA.
Gentel® is a registered trademark of Gentel Biosciences, Inc.

Silverquant® technology is covered by an international patent family, owned by EPPENDORF AG, Germany. This product or the use of this product may be covered by one
or more patents of EEPENDORF AG, including, but not restricted to, the following: US Patent #7,321,829 and European Patent #1179180B1. Silverquant® and EPPENDORF
are registered trademarks of EPPENDORF.

© 2010, Gentel® Biosciences, Inc. All rights reserved.

For Research Use Only

/41" 2%1w2' ++wd2$ w3’
®?1%$2% 1" 2 ABww/ UVUETEUI UwpDPOOwWOOU WU OOOwWOUEOUIT 1 UOwE B U E Quirbabena@reeaitiafAuichaderBhall nothav@tierigHt to difhérizelyuthrd wOT 1 w/

$w/1.#4" 32w/ 41"
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party to use or sell any Products or derivatives thereof. Unless a license has been executed between Purchaser and Gentel® Biosciences, Inc. explicitly providing otherwise, Purchaser will not: (i)

reformulate or create derivatives of the Products; or (ii) use the Products for providing services to a third party (e.g., screening or profiling); (iii) use the Products in a diagnostic process; (iv) use the

Products in a quality control or quality assurance process for the manufacture of a product for sale; or (v) use the products as a component of a kit.
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10.0 Appendix A: Troubleshooting

Problem: Weak Signal

Suggested Causes & Solutions:

1.

Analyte of interest in a particular sample may be below assay detection limit.

Problem: High Background

Suggested Causes & Solutions:

1.
2.
3.

Back of APiX Slide is not clean.

APiX A, B Reagent was exposed to light for too long.

Be sure that the A, B solution is only incubated for 3 minutes.

Problem: Saturated Sample Signal

Suggested Causes & Solutions:

1.

If signal for a particular specificity is above the detection limit of the curve repeat the sample using a
higher dilution.

Problem: Heterogeneous Background

Suggested Causes & Solutions:

1.

Be sure the slides are treated with extreme care before, during and after the procedure. Contact with

the front of the slide can smudge the printed array causing streaks and lost spots. Also, be sure there is

no dust or other particulate on either side of the slide before scanning. If dust is visible try applying an

air or nitrogen stream at approximately 80 psi to remove particles.

Washing/Drying artifact ¢ salts in the wash buffer may leavi w? U0 U1 EQU > wb O wrléfiyirinsé& U U E 2
slide again with purified water and immediately dry by centrifugation or by applying an air or nitrogen

stream at approximately 80 psi.
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