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[ Intended Use]

Human Th1/Th2 Cytokine Kit (Flow Cytometry Multiplex Beads Assay) (Catalog No. FCM-C05R) gives
quantitative results of Interleukin-2 (IL-2), Interleukin-4 (IL-4), Interleukin-6 (IL-6), Interleukin-10 (IL-
10), Tumor Necrosis Factor a type (TNF-a) and Interferon-y (IFN-y) with a single sample testing. The
performance of this kit has been optimized for specific analysis of cytokines in cell culture supernatants,

plasma and serum samples. The kit provides sufficient reagents for the quantitative analysis of 96 tests.

[ Background]

Cytokine plays an important role in physiological and pathological processes such as immune regulation,
inflammatory response and tumor metastasis. Cytokine detection was wildly used in infectious disease,
autoimmune disease, tumor auxiliary diagnosis, disease evaluation, medication guidance and prognosis
judgment.

Multiple cytokines can be detected by the flow cytometry multiplex bead assay at the same time, and
multiple results can be obtained in a single sample test at once time, which would reduce the costs

of samples and reagents. It could be used in kinds of flow cytometers. The assay is easy to operate.

[ Principle]

The capture beads have been conjugated with the specific antibody, different beads have known
fluorescence which would be possible to detect respectively. The detection reagent is a mixture of
phycoerythrin (PE)-conjugated antibodies. The capture beads, proteins (IL-2/4/6/10, TNF-a, IFN-y) and
detection antibodies formed a sandwich complex as bead-analyte-detection antibody. The intensity of PE

fluorescence, in proportion to the recombinant protein titer.
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[ Components]
Table 1. Materials and Storage
ID Components Size (96 tests) Format Storage (Unopened) || Storage (Opened)
5 ug (for each)
FCMO05-C01 Calibrator Powder 2-8°C -20°C
x2
Human IL-2
FCMO05-C02A 96 tests Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
Capture Beads
Human IL-4
FCMO05-C02B 96 tests Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
Capture Beads
Human IL-6
FCMO05-C02C 96 tests Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
Capture Beads
Human IL-10
FCMO05-C02D 96 tests Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
Capture Beads
Human TNF-a
FCMO05-C02E 96 tests Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
Capture Beads
Human IFN-y
FCMO05-CO2F 96 tests Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
Capture Beads
FCM05-C03 2 x Assay Buffer 40 mL Liquid 2-8°C 2-8°C
FCMO05-C04 10 x Wash Buffer 10 mL Liquid 2-8°C 2-8°C
FCMO05-C05 Detection Antibody 0.5 mL Liquid 2-8 °C, avoid light 2-8 °C, avoid light
FCMO05-C06 96-well V-bottom Plate 1 plate Solid 2-8°C 2-8°C
FCMO05-C07 96-well Sealing Film 2 pieces Solid 2-8°C 2-8°C
FCMO05-C08 APC Positive Control 0.5 mL Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
FCMO05-C09 PE Positive Control 0.5 mL Beads suspension 2-8 °C, avoid light 2-8 °C, avoid light
2/24
US and Canada: Tel: +1 800-810-0816 Web: http://www.acrobiosystems.com

Asia and Pacific: Tel: +86 400-682-2521 E-mail: order@acrobiosystems.com




FCM-CO5R-Version 6.2

[ Unsupplied Materials and Instruments]

© N o o ~ w N oE

Single-channel pipettes, multi-channel pipettes and pipette tips

Reagent reservoirs for multichannel pipette

Polypropylene microcentrifuge tubes for samples collection or dilution
Deionized or distilled ultrapure water

96-well magnetic separation rack (Magnetic Capture Plate, catalog FCM-C03M)
Horizontal orbital shaker for 96-well plate

Vortex mixer

Flow cytometer equipped with two lasers:

(1) Excitation at 488 nm or 532 nm, emission around 575 nm;

(2) Excitation around 633 nm, emission around 670 nm

[ Storage and Expiration]

1.
2.
3.

Unopened kit should be stored at 2 °C~8 °C upon receiving.
The expiration date is labeled on the package box. DO NOT use reagents beyond expiration date.
The opened kit should be stored per component, as indicated in Table 1. The shelf life of all

components and dilution components are 30 days from the date of opening.

Note: Freeze and thaw NO MORE THAN 2 times, once calibrator (ID# FCM05-C01) is reconstituted.

[ Important]

A W NP

For research use only, not for use in diagnostic or therapeutic procedures.

Please follow the instructions strictly, for optimal and consistent data output.

Protect beads suspension, detection antibody from light all times to prevent photobleaching.

DO NOT mix or substitute reagents from different kit lots. DO NOT mix up or substitute reagents
from different manufacturers.

Bring the kit components to room temperature before use. Be sure the crystal precipitates are all
dissolved before use.

Prepare the buffer, reagents, calibrator, samples and all relevance, just prior to use.
3/24
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FCM-CO5R-Version 6.2
7. Deionized or distilled water must be used for reagent preparation.

8. Ensure reagent reservoirs are clean.
9. In order to avoid microbial contamination or cross-contamination of reagents or specimens which
may invalidate the test, use disposable plastic pipette tips.

10.Avoid long-term storage and repeated freeze-thaw cycles of reconstituted calibrator.
[ Precaution]

All chemicals should be considered as potentially hazardous. It is recommended that this kit is handled
only by those persons who have been trained in laboratory techniques and it is used in accordance with
the principles of good laboratory practice. Suitable protective clothing such as laboratory overalls, safety
glasses and gloves is needed. Attention should be paid to avoid contact with skin or eyes. In the case of
contact with skin or eyes, wash immediately with plenty of water. All blood components and biological

materials should be handled and disposed properly, in accordance with local and national guideline.
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[ Procedure]

1. Assay Preparation

1.1 Preparation of Samples
1.1.1 Cell culture supernatant
Fresh collected or -80 °C stored medium 4000 g centrifuge for 10 minutes at 4 °C, aspirate
the supernatant and used for the next assay.
1.1.2 Serum collection and storage
1.1.2.1 Fresh blood samples were obtained from venous, keep at room temperature for
more than 30 minutes. After coagulation, 2, 000 g centrifuge for 10 minutes at 4 °C
(Excessive centrifugation might lead to hemolysis). Aspirate the serum layer and
avoid the contamination of blood cells.
1.1.2.2 Serum layer was centrifuged 16, 000 g for 10 minutes at 4 °C. Discard the
precipitates and the supernatant was the serum freshly prepared.
1.1.2.3 Use the serum immediately or keep at -80 °C for long time storage.
1.1.3 Plasma collection and storage
1.1.3.1 Fresh blood samples were obtained from venous, adding anticoagulant sodium
citrate, such as EDTA or heparin. 2, 000 g centrifuge for 10 minutes at 4 °C.
Carefully aspirate the plasma layer, and avoid the contamination of blood cells.
1.1.3.2 Centrifuge the plasma layer 16, 000 g for 10 minutes at 4 °C. Discard the
precipitates, and keep supernatant as the freshly prepared plasma. Use the plasma
immediately or storage at -80 °C.
Note 1: Frozen serum, plasma or medium should be mixed thoroughly after thawing, and remove all
visible debris by centrifuge. Thawed samples should be used immediately and avoid repeated freeze-
thaw cycles.

Note 2: Hemolyzed, icteric and lipemic samples are not validated for use in this assay.
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1.2 Preparation of Reagents and Buffer

For a repeatable detection assay, we recommend bring the kit to room temperature and keep 15
minutes before use for a temperature balancing.
1.2.1 Assay Buffer working solution
Aspirate 40 mL 2 < Assay Buffer (ID# FCMO05-C03), mixed with 40 mL deionized water.
Note: Assay Buffer is used for preparation of calibrator, samples and detection antibody.
1.2.2 Detection Antibody working solution
Aspirate 0.5 mL Detection antibody (ID# FCM05-C05), mixed with 10.5 mL Assay
Buffer.
Note: The preparation of detection can be regulated according to samples and a freshly
prepared detection antibody is recommend for a better performance.
1.2.3 Wash Buffer working solution
Aspirate 10 mL 10 xWash Buffer (ID# FCM05-C04), mixed with 90 mL deionized water.
Note: Wash Buffer is used for reaction product washing and beads resuspended.
1.2.4 Beads suspension working solution
Define cytokine to be analyzed, and fetch corresponding cytokine beads from the kit (from
ID# FCMO05-C02A to ID# FCMO05-C02F). Vortex beads suspension vigorously no less than
30 seconds. Immediately transfer required volume of beads to a microcentrifuge tube, and
mix with required volume of Assay Buffer.
Note: DO NOT aspirate beads suspension less than 20 uL to minimize pipetting errors. Perform a
serial dilution if only a few beads needed for the assay.
We recommend a freshly prepared reagents for usage of the beads, and to setup ONE test
in ONE well in 96-well VV-bottom plate, add beads suspension for EACH plex, then
replenish with Assay Buffer to total volume of 120 uL, as indicated in Table 2.

Table 2. Preparation of Beads Suspension Working Solution for One Test

Multiplex Single Capture Coating Beads, ID# FCM05-C02* Add Assay Buffer to
6-plex 1 uL+1 pL+ 1 pL+ 1 pL+ 1 ul+ 1 pl 120 pL
6 /24
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1.3 Preparation of Calibrator

FCM-CO5R-Version 6.2

1.3.1 Reconstitute lyophilized calibrator powder with 500 uL deionized water, as calibrator

stock#1 with each analyte 10 pg/mL respectively. For completely dissolving, keep the

bottle at room temperature at least for 15 minutes.

Note: Mix or reconstitute protein reagent gently, avoid bubbles and foam.

1.3.2 For multiplex assay, add in 900 uL Assay Buffer in a new tube, aspirate 100 uL calibrator

stock#1, labeled as calibrator stock#2. The concentration of each analyte is 1 pg/mL

respectively.

1.3.3 Repeat operation of step 1.3.2 and labeled as stock#3 and Cal 11 respectively.

1.3.4 Performing 2-fold serial dilutions from Cal 11, add 500 uL Assay Buffer, labeled as Cal

10, Cal 9, Cal 8, Cal 7, Cal 6, Cal 5, Cal 4, Cal 3, Cal 2 and Cal 1 respectively, as shown in
Table 3.

Note: Mix thoroughly before making the next dilution.

Table 3. Preparation of Calibrator
Calibrator ID Serial Dilution Assay Buffer add in (uL) Calibrator add in (pL) Final Concentration (pg/mL)
Stock#2 10 900 100 pL of stock#1 1,000,000
Stock#3 10 900 100 pL of stock#2 100,000
Cal 11 10 900 100 pL of stock#3 10,000
Cal 10 2 500 500 pL of Cal 11 5,000
Cal 9 2 500 500 pL of Cal 10 2,500
Cal 8 2 500 500 pL of Cal 9 1250
Cal 7 2 500 500 pL of Cal 8 625
Cal 6 2 500 500 pL of Cal 7 312.5
Cal 5 2 500 500uL of Cal 6 156.3
Cal 4 2 500 500 pL of Cal 5 78.1
Cal 3 2 500 500 pL of Cal 4 39.1
Cal 2 2 500 500 pL of Cal 3 19.5
Cal 1 2 500 500 pL of Cal 2 9.8
Cal 0 - 500 - 0
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2. Assay Procedure

2.1 Samples preparation. Dilute 30 pL freshly prepared or thawed plasma/ serum/ cell culture
supernatant with 30 uLL Assay Buffer, mix homogenously and ready for being used.

Note 1: Only 30 L dilute sample needed per well for this assay, please calculate appropriate dilution

volume.

Note 2: Samples dilution could be affected by the concentration of the cytokines and matrix effect.

2.2 Add serial dilutions of calibrator or samples to 96-well VV-bottom plate, 30 uL per well.

Note: We recommended to run calibrators in duplicates for good accuracy.

2.3 Add beads suspension working solution to 96-well V-bottom plate, 120 uL per well.

2.4  Seal the plate. Incubate at room temperature for 120 minutes, with continuous shaking 400-600
rpm. Avoid light.

Note: Please adjust the shaking speed to ensure the beads always suspended homogenously in the

solution.

2.5 Place the 96-well V-bottom plate onto the magnetic separation rack for 2 minutes, carefully
discard supernatant (avoid pipetting beads).

Note 1: Please take a few seconds to minutes longer if the separation was insufficient.

Note 2: If the magnetic separation rack was unavailable, please use centrifuge to separate beads , RCF

500g~1000g, 5min at room temperature is recommended.

2.6 Remove plate from separation rack, add 200 uL Wash Buffer.

Note: We recommend to use pipette to aspirate and dispense 2~3 times to make sure the beads be washed

well.

2.7 Place the 96-well VV-bottom plate onto the magnetic separation rack for 2 minutes, carefully
discard supernatant (avoid pipetting beads).

2.8 Remove plate from separation rack. Add detection antibody, 100 uL per well.

2.9 Seal the plate. Incubate at room temperature for 60 minutes, with continuous shaking 400-600

rpm to ensure the beads always suspended homogenously in the solution. Avoid light.
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Note: Please adjust the shaking speed to ensure the beads always suspended homogenously in the

solution.

2.10 Place the 96-well V-bottom plate onto the magnetic separation rack for 2 minutes, carefully
discard supernatant (avoid pipetting beads).

2.11 Repeat step 2.5, 2.6 and 2.7

Note: The washing step can be repeated one more time for reducing the noise level.

2.12 Remove plate from separation rack. Add 150 uL. Wash Buffer to each well. Mix by pipetting up
and down. Ensure the beads well separated and not aggregated.

2.13 Subject to flow cytometry analysis. If not being analyzed immediately, store at 2~8 °C and avoid
light. Flow cytometry assay should be performed within 2 hours.

Note: Resuspend beads immediately prior to reading by pipetting up and down.

3. Flow Cytometer Setup

3.1 Flow cytometer equipped with two lasers are compatible with the assay
(1) excitation laser at 488 nm or 532 nm, and emission around 575 nm;
(2) excitation laser around 633 nm, and emission around 670 nm.

Instruments tested by this assay were represented in Table 4.

Table 4. Partial List of Compatible Flow Cytometers

Manufacturer Verified instrument model Classification Channel Reporter Channel
BD Biosciences BD FACSLyric™ APC PE
Beckman Coulter Cytoflex S R660-APC Y585-PE
Thermo Fisher Scientific Attune NxT RL1 YL1
Luminex Corporation Guava easy Cyte3L RED-R YEL-B

3.2 Channel setup
3.2.1 PE Positive Control vortex 30 sec, subject to flow cytometry. For the voltage setup of the
reporter channel, not as medium flow rate in samples running, we recommend a low rate,

and 8E5 (Beckman Coulter, Cytoflex S) as a threshold value for the PE signal.
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3.2.2 APC Positive Control using for the setup of the classification channel as the PE Beads, the

APC signal located at right range side of the detection platforms but not with an outside
distribution is an optimal situation.
3.3  Select medium flow rate.

3.4 Set up 500 events or beads per plex (3,000 events for 6 plex) collected in P1 gate as stop criteria.
4. Data Acquisition and Analysis

4.1 Data acquisition
4.1.1 Make sure the flow cytometer is well tuned, following the instrument user guide and
method configuration illustrated above.
4.1.2 Create an experiment in 96-well plate format.
Note: If 96-well plate loader is not available, transfer the samples to FACS tubes, replenish with
100 uL Wash Buffer, and read one by one.
4.1.3 Resuspend beads by pipetting up and down.
4.1.4 Load the plate and start acquisition.
4.1.5 In APC-count histogram, create P2 ~ P7 gates in P1 sub-population. Six-plex beads was

differentiated, as indicated in Figure 1.

4.1.6 Record median fluorescence intensity (MFI) of PE channel.
Figure 1. Standards of Analyte-specific Populations
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4.2
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Data analysis

4.2.1 The following data, acquired by BECKMAN Cytoflex, as indicated in Table 5.

4.2.2 Two-log-linear fit curve model is applied by data analysis with GraphPad by plotting Log10
concentration value of serial diluted calibrators against Log10 median fluorescence intensity
(MFI) of PE channel. We recommend the r? value of the curve above 0.99.

Note: Please substract the MFI of 0 concentration from every concentration.

4.2.3 Standard curve examples, the following graphs represent standard curves from the Human
Th1/Th2 Cytokine Kit (Flow Cytometry Multiplex Bead Assay) (Catalog No. FCM-CO5R),
as indicated in Figure 2.

4.2.4 Calculate the concentration of unknown from the calibration curve of each analyte.

Figure 2. Standard Curves
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[ Quick Guide]
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[ Trouble Shooting]

FCM-CO5R-Version 6.2

Concerns

Possibilities

Suggestions

After magnetic separation, the
magnetic beads precipitates are not
visible or become less and less after

multiple-step operation.

The pellets are very loosely
attached to the well, and lost

during aspiration.

Aspirate the supernatant slowly and
carefully. Keep the plate at magnet for a
long time with a visible accumulation of

the beads.

Variation of beads count in

duplicated wells.

Aspiration takes so long time
that the beads settled to the

bottom of the tube or wells.

Quickly aspirate and dispense the bead
suspension. Vortex beads vigorously
before first use, and vortex briefly in

between operation.

Plenty of debris were observed in
FSC-SSC scatter plot during data

acquisition.

Improper setting of FSC and

SSC threshold.

Increase threshold value of FSC and

SSC.

Plenty of beads doublets are observed
by plotting FSC height versus FCS

area.

Beads aggregate due to long
time sitting or insufficient

resuspending.

Resuspend the beads by pipetting up and
down vigorously, then re-load onto flow

cytometer.

Less than 6 bead populations in

APC-count histogram.

The PMT gain or voltage value
of APC fluorescent channel is

too high.

Adjust PMT gain or voltage of APC
fluorescent channel, ensuring 6 intact

peaks observed.

Less than 6 bead populations in
APC-PE scatter plot, though all the 6
peaks obtained in APC-count

histogram.

The PMT gain or voltage value
of PE fluorescent channel is too

high.

Adjust PMT gain or voltage of PE
fluorescent channel, ensuring 6 bead

populations in APC-PE scatter plot.
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PE fluorescent intensity of low
concentration calibrator is higher
than that of high concentration

calibrator.

Insufficient needle wash and

clean between samples.

At least one washing cycle between

samples in flow cytometer setting.

read the plate by columns to reduce

Follow the Plate Layout suggested, and

cross-contamination on flow cytometer.
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[ Performance)

1. Limit of Detection

LOB was determined by 60 replicates of negative control (0O pg/mL).

LOD was determined by low-concentration serum samples.

FCM-CO5R-Version 6.2

Cytokine LOB (pg/mL) LOD(pg/mL)
IL-2 0.70 3.28
IL-4 0.65 1.47
IL-6 0.78 1.87
IL-10 0.27 1.02

TNF-a 0.76 2.15
IFN-y 1.77 4.42

2. Inter-batch Consistency

Five cell culture supernatant samples were diluted 3-fold with Assay Buffer and tested three times using

three batches of Human Th1/Th2 Cytokine Kit.

Cytokine Sample Mean (pg/mL) %CV
Sample 1 22402.40 1.84%
Sample 2 214.47 5.61%
IL-2 Sample 3 319.84 2.92%
Sample 4 970.13 2.83%
Sample 5 504.65 4.26%
Sample 1 39.78 9.55%
Sample 2 102.65 6.99%
IL-4 Sample 3 103.55 5.56%
Sample 4 108.19 3.48%
Sample 5 188.59 5.84%
Sample 1 6131.45 2.93%
Sample 2 <LOQ -
IL-6
Sample 3 <LOQ -
Sample 4 86.54 3.36%
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Sample 5 25.34 7.89%

Sample 1 125.52 3.50%

Sample 2 61.09 5.28%

IL-10 Sample 3 2491 10.33%
Sample 4 181.19 2.24%

Sample 5 84.93 3.50%

Sample 1 3330.19 1.10%

Sample 2 481.99 2.40%

TNF- a Sample 3 433.92 2.66%
Sample 4 2202.48 2.76%

Sample 5 1335.35 1.84%

Sample 1 31036.67 3.18%

Sample 2 1036.82 2.17%

IFN- v Sample 3 803.61 1.08%
Sample 4 2123.86 4.48%

Sample 5 1837.31 1.64%

3. Precision

Intra-assay precision
Three samples with different concentrations of target proteins were analyzed with 6 replicates in one assay.

Cytokine Sample Mean (pg/mL) %CV
Sample 1 6613.49 3.49%
IL-2 Sample 2 293.67 3.39%
Sample 3 16.16 6.06%
Sample 1 6701.78 4.25%
IL-4 Sample 2 301.66 4.78%
Sample 3 17.14 3.33%
Sample 1 6170.11 4.38%
IL-6 Sample 2 305.57 4.22%
Sample 3 16.34 10.44%
Sample 1 6213.42 5.26%
IL-10
Sample 2 317.74 2.75%
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Sample 3 16.52 8.10%
Sample 1 6400.16 8.13%
TNF-a Sample 2 298.46 7.47%
Sample 3 17.54 4.74%
Sample 1 6337.11 6.16%
IFN- v Sample 2 269.04 4.65%
Sample 3 15.93 8.26%

Inter-assay precision

The experiment was conducted by two individuals, each testing 3 replicates of the three samples with

different concentrations.

Cytokine Sample Mean (pg/mL) %CV
Sample 1 6620.64 3.00%
IL-2 Sample 2 290.09 4.36%
Sample 3 16.63 8.17%
Sample 1 6805.41 2.91%
IL-4 Sample 2 310.52 2.86%
Sample 3 17.30 6.46%
Sample 1 6078.74 4.85%
IL-6 Sample 2 317.42 2.46%
Sample 3 17.93 4.25%
Sample 1 6306.03 3.11%
IL-10 Sample 2 322,91 3.25%
Sample 3 17.73 5.07%
Sample 1 6499.92 6.77%
TNF-a Sample 2 310.50 5.83%
Sample 3 18.12 6.43%
Sample 1 6440.45 4.79%
IFN- vy Sample 2 266.40 4.00%
Sample 3 15.67 7.99%
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4. Recovery
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Cell culture supernatant, serum and plasma (EDTA anticoagulant) were diluted 3-fold with Assay Buffer,

cytokine proteins were spiked into the diluted samples at three different concentrations (7500pg/mL,

312.5pg/mL, 25pg/mL). The results of spiked samples were compared with the expected values as follows.

Spike concentration
Cytokine Samples Mean recovery Recovery range
(pg/mL)
7500 96.00% 92.60% ~ 101.19%
Cell culture supernatant (n=5) 3125 92.21% 81.64% ~ 98.56%
25 77.86% 75.46% ~ 84.48%
7500 83.42% 78.46% ~ 89.22%
IL-2 Sera (n=3) 3125 79.66% 77.271% ~ 82.55%
25 70.60% 62.41% ~ 75.13%
7500 93.46% 90.94% ~ 98.36%
Plasma (n=3) 3125 89.46% 80.06% ~ 98.63%
25 71.84% 65.52% ~ 83.56%
7500 96.79% 95.30% ~ 99.37%
Cell culture supernatant (n=5) 312.5 103.88% 95.80% ~ 109.76%
25 96.20% 88.22% ~ 104.94%
7500 89.88% 87.59% ~ 91.42%
IL-4 Sera (n=3) 3125 94.37% 91.84% ~ 95.79%
25 89.75% 88.09% ~ 92.59%
7500 92.86% 90.14% ~ 95.79%
Plasma (n=3) 3125 90.55% 89.81% ~ 91.52%
25 79.53% 75.20% ~ 84.73%
7500 95.41% 93.69% ~ 97.45%
Cell culture supernatant (n=5) 3125 113.76% 110.06% ~ 122.72%
25 97.75% 84.93% ~ 104.26%
IL-6 7500 90.35% 88.58% ~ 91.68%
Sera (n=3) 3125 102.86% 10059% ~ 105.61%
25 91.88% 87.40% ~ 95.20%
Plasma (n=3) 7500 93.49% 89.24% ~ 97.10%
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312.5 100.71% 97.10% ~ 102.55%
25 86.77% 82.74% ~ 93.44%
7500 92.51% 88.18% ~ 95.28%
Cell culture supernatant (n=5) 3125 117.76% 106.77% ~ 130.87%
25 99.23% 91.77% ~ 103.20%
7500 87.30% 85.52% ~ 88.76%
IL-10 Sera (n=3) 3125 106.65% 105.61% ~ 108.00%
25 96.09% 94.02% ~ 97.80%
7500 89.35% 87.19% ~ 92.90%
Plasma (n=3) 3125 107.83% 10554% ~ 111.29%
25 93.09% 88.78% ~ 97.43%
7500 93.46% 92.02% ~ 95.99%
Cell culture supernatant (n=5) 312.5 111.43% 105.09% ~ 115.23%
25 98.11% 89.30% ~ 107.12%
7500 95.90% 94.27% ~ 97.06%
TNF-o Sera (n=3) 3125 98.81% 96.24% ~ 101.13%
25 89.33% 80.72% ~ 95.05%
7500 92.01% 90.07% ~ 94.00%
Plasma (n=3) 3125 105.59% 103.86% ~ 106.73%
25 73.76% 66.28% ~ 79.38%
7500 93.92% 92.26% ~ 96.17%
Cell culture supernatant (n=5) 3125 99.61% 88.83% ~ 108.00%
25 75.98% 66.40% ~ 87.17%
7500 91.24% 88.46% ~ 93.74%
IFN-y Sera (n=3) 3125 94.30% 88.01% ~ 99.72%
25 80.79% 55.00% ~ 100.98%
7500 87.05% 76.62% ~ 93.57%
Plasma (n=3) 3125 85.49% 83.73% ~ 87.57%
25 56.04% 36.06% ~ 81.92%
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5. Linearity
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The cell culture supernatant, serum and plasma samples were diluted 3-fold with Assay Buffer. The

diluted samples were further diluted 2-fold, 4-fold and 8-fold with Assay Buffer. The measured

concentrations were compared as follows.
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Cytokine Matrix Sample dilution fold Concentration (pg/mL) Average % of expected
/ 794.09 100.00%
2 415.66 101.86%
Cell culture supernatant
4 189.29 93.69%
8 86.98 85.11%
/ 4398.83 100.00%
2 2426.38 110.21%
IL-2 Serum
4 1255.66 114.35%
8 641.03 116.58%
/ 5766.91 100.00%
2 2813.73 97.66%
Plasma
4 1391.08 96.58%
8 735.88 102.08%
/ 143.66 100.00%
2 66.45 96.05%
Cell culture supernatant
4 34.44 96.62%
8 16.05 89.24%
/ 5118.29 100.00%
2 2451.41 95.79%
IL-4 Serum
4 1235.80 96.55%
8 618.56 96.75%
/ 5142.64 100.00%
2 2311.76 89.88%
Plasma
4 1116.22 86.83%
8 524.97 81.72%
/ 71.53 100.00%
IL-6 Cell culture supernatant
2 34.58 91.07%
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4 15.52 80.39%
8 7.73 87.56%
/ 5038.48 100.00%
2 2671.07 106.01%
Serum
4 1386.96 110.12%
8 697.35 110.70%
/ 5194.22 100.00%
2 2512.06 96.70%
Plasma
4 1281.48 98.67%
8 655.89 101.04%
/ 156.63 100.00%
2 78.16 97.02%
Cell culture supernatant
4 35.08 88.18%
8 16.34 82.80%
/ 5160.16 100.00%
2 2722.41 105.75%
IL-10 Serum
4 1367.53 106.20%
8 696.95 108.37%
/ 5211.43 100.00%
2 2496.83 95.80%
Plasma
4 1261.29 96.77%
8 656.49 100.88%
/ 1944.09 100.00%
2 948.85 96.45%
Cell culture supernatant
4 448.45 91.32%
8 215.66 87.66%
/ 5288.05 100.00%
TNF-a
2 2676.32 101.33%
Serum
4 1372.48 103.79%
8 693.85 105.09%
/ 5361.27 100.00%
Plasma
2 2547.50 95.03%
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4 1267.47 94.56%
8 642.08 95.81%
/ 2013.72 100.00%
2 1004.25 99.14%
Cell culture supernatant

4 462.62 91.37%
8 217.23 85.68%
/ 5650.04 100.00%
2 2747.26 97.19%

IFN-y Serum
4 1341.68 94.96%
8 655.46 92.73%
/ 5424.60 100.00%
2 2603.58 95.99%

Plasma
4 1242.81 91.62%
8 616.83 90.99%

6. Specificity

The antibodies used in the Human Th1/Th2 Cytokine Kit have been screened for specific reactivity with

their specific cytokines. Analysis of samples containing only a single recombinant cytokine protein found

no cross-reactivity or background detection of cytokine in other capture bead populations using this assay.
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7. Anti-interference Performance

The impact of common interferents on the performance of Human Th1/Th2 Cytokine Kit was investigated
by adding suspicious interferents (bilirubin, triglyceride, cholesterol, hemoglobin, sodium citrate, heparin
sodium) and a certain amount of target protein to samples. The experimental concentrations of the
interferents were set at the highest physiological concentration or 5 times of the working concentration.

Results were compared with the same concentrations of the cytokines as follows.

Interferents and
Spike concentration

concentration 1L-2 IL-4 IL-6 1L-10 TNF-a IFN-y
(pg/mL)
(pg/mL)
7500 104.87% 87.18% 105.40% 104.03% 102.89% 106.63%
Bilirubin
2500 108.83% 96.79% 108.94% 113.29% 107.89% 110.43%
100pg/mL
300 84.93% 100.21% 86.57% 89.59% 92.17% 87.46%
7500 99.41% 80.75% 93.57% 102.74% 76.69% 101.63%
Cholesterol
2500 105.84% 97.40% 100.62% 113.79% 81.57% 109.82%
8 mg/mL
300 101.26% 112.81% 94.91% 107.92% 74.45% 102.51%
7500 114.85% 106.56% 98.08% 99.43% 103.19% 70.93%
EDTA
2500 116.64% 123.91% 97.19% 92.82% 103.09% 67.78%
5 mg/mL
300 109.46% 114.57% 87.62% 86.47% 93.44% 60.05%
7500 103.08% 94.85% 98.77% 102.02% 105.96% 96.79%
Sodium citrate
2500 104.15% 83.96% 95.18% 97.85% 104.79% 92.34%
40 mg/mL
300 92.62% 94.87% 90.36% 95.64% 101.65% 86.96%
7500 117.48% 96.70% 109.09% 114.98% 113.57% 108.75%
Hemoglobin
2500 124.20% 77.75% 109.62% 122.97% 119.39% 115.04%
35 mg/mL
300 102.54% 104.89% 99.67% 108.61% 110.74% 96.57%
7500 97.72% 94.48% 103.09% 99.59% 95.65% 105.89%
Heparin sodium
2500 96.19% 84.72% 103.15% 100.56% 96.58% 104.90%
300 IU/mL
300 88.73% 95.66% 97.19% 99.33% 93.75% 93.19%
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