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INTRODUCTION 

The protein encoded by this gene is a member of the S100 family of proteins 

containing 2 EF-hand calcium-binding motifs. S100 proteins are localized in the 

cytoplasm and/or nucleus of a wide range of cells, and involved in the 

regulation of a number of cellular processes such as cell cycle progression and 

differentiation. S100 genes include at least 13 members which are located as a 

cluster on chromosome 1q21. This protein may function in the inhibition of 

casein kinase and altered expression of this protein is associated with the 

disease cystic fibrosis. This antimicrobial protein exhibits antifungal and 

antibacterial activity. [provided by RefSeq, Nov 2014] 

S100A9 is a calcium- and zinc-binding protein which plays a prominent role in 

the regulation of inflammatory processes and immune response. It can induce 

neutrophil chemotaxis, adhesion, can increase the bactericidal activity of 

neutrophils by promoting phagocytosis via activation of SYK, PI3K/AKT, and 

ERK1/2 and can induce degranulation of neutrophils by a MAPK-dependent 

mechanism. Predominantly found as calprotectin (S100A8/A9) which has a 

wide plethora of intra- and extracellular functions. The intracellular functions 

include: facilitating leukocyte arachidonic acid trafficking and metabolism, 

modulation of the tubulin-dependent cytoskeleton during migration of 

phagocytes and activation of the neutrophilic NADPH-oxidase. Activates 

NADPH-oxidase by facilitating the enzyme complex assembly at the cell 

membrane, transferring arachidonic acid, an essential cofactor, to the enzyme 

complex and S100A8 contributes to the enzyme assembly by directly binding 

to NCF2/P67PHOX. The extracellular functions involve proinfammatory, 

antimicrobial, oxidant-scavenging and apoptosis-inducing activities. Its 
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proinflammatory activity includes recruitment of leukocytes, promotion of 

cytokine and chemokine production, and regulation of leukocyte adhesion and 

migration. Acts as an alarmin or a danger associated molecular pattern (DAMP) 

molecule and stimulates innate immune cells via binding to pattern recognition 

receptors such as Toll-like receptor 4 (TLR4) and receptor for advanced 

glycation endproducts (AGER). Binding to TLR4 and AGER activates the MAP-

kinase and NF-kappa-B signaling pathways resulting in the amplification of the 

proinflammatory cascade. Has antimicrobial activity towards bacteria and 

fungi and exerts its antimicrobial activity probably via chelation of Zn(2+) which 

is essential for microbial growth. Can induce cell death via autophagy and 

apoptosis and this occurs through the cross-talk of mitochondria and 

lysosomes via reactive oxygen species (ROS) and the process involves BNIP3. 

Can regulate neutrophil number and apoptosis by an anti-apoptotic effect; 

regulates cell survival via ITGAM/ITGB and TLR4 and a signaling mechanism 

involving MEK-ERK. Its role as an oxidant scavenger has a protective role in 

preventing exaggerated tissue damage by scavenging oxidants. Can act as a 

potent amplifier of inflammation in autoimmunity as well as in cancer 

development and tumor spread. Has transnitrosylase activity; in oxidatively-

modified low-densitity lipoprotein (LDL(ox))-induced S-nitrosylation of GAPDH 

on 'Cys-247' proposed to transfer the NO moiety from NOS2/iNOS to GAPDH 

via its own S-nitrosylated Cys-3. The iNOS-S100A8/A9 transnitrosylase complex 

is proposed to also direct selective inflammatory stimulus-dependent S-

nitrosylation of multiple targets such as ANXA5, EZR, MSN and VIM by 

recognizing a [IL]-x-C-x-x-[DE] motif. [UniProt] 
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PRINCIPLE OF THE ASSAY 

This assay employs the sandwich enzyme immunoassay technique. An 

antibody specific for S100A9 has been pre-coated onto a microtiter plate. 

Standards or samples are pipetted into the wells and any S100A9 present is 

bound by the immobilized antibody. After washing away any unbound 

substances, a biotin-conjugated antibody specific for S100A9 is added to each 

well and incubate to bind to S100A9 captured by the first antibody. Following 

a washing to remove unbound substances, streptavidin conjugated to 

Horseradish Peroxidase (HRP) is added to each microplate well and incubated. 

After washing away any unbound antibody-enzyme reagent, a substrate 

solution (TMB) is added to the wells and color develops in proportion to the 

amount of S100A9 bound in the initial step. The color development is stopped 

by the addition of acid and the intensity of the color is measured at a 

wavelength of 450nm ±2nm. The concentration of S100A9 in the sample is 

then determined by comparing the O.D of samples to the standard curve. 
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MATERIALS PROVIDED & STORAGE INFORMATION  

Store the unopened kit at 2-8°C. Use the kit before expiration date. 

 

Component Quantity 
Storage 

information 

Antibody-coated microplate 1 X 96 well plate 4°C 

Standard 3 X 2 ng/vial  (Lyophilized) 4°C 

Biotin-antibody conjugate 
concentrate 

1 vials (lyophilized) 4°C 

HRP-Streptavidin conjugate 
concentrate 

1 vial (55 µl) 4°C  

20X PBS  25 ml 4°C 

20X Assay Buffer 20 ml  4°C 

TMB substrate 10.5 ml (Ready to use) 
4°C (Protect from 

light) 

STOP solution 5.5 ml (Ready to use) 4°C 

MATERIALS REQUIRED BUT NOT PROVIDED  

 Microplate reader capable of measuring absorbance at 450nm  (optional: 

read at 540-570 nm as the reference wave length) 

 Pipettes and pipette tips 

 Deionized or distilled water 

 Sterile 1 x PBS 

 Automated microplate washer (optional) 
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TECHNICAL HINTS AND PRECAUTIONS  

 Wear protective gloves, clothing, eye, and face protection especially 

while handling blood or body fluid samples. 

 Store the kit at 4°C at all times.  

 To inspect the validity of experiment operation and the appropriateness 

of sample dilution proportion, a pilot experiment using standards and a 

small number of samples is recommended. 

 Briefly spin down (6000Xg for 1 min) the Standards, Biotin-antibody 

conjugate and HRP-streptavidin conjugate before use. 

 If crystals are observed in the 20X Assay Buffer and sample diluent, warm 

to RT until the crystals are completely dissolved. 

 Ensure complete reconstitution and dilution of reagents prior to use. 

 A standard curve should be generated for each set of samples assayed. 

Thorough mixing of standards at each of dilution steps is critical to 

acquire a normal standard curve.  

 Brief vortex samples and diluted standards for 10 sec to mix well before 

add to the 96 well plate. 

 All reagents should be mixed by gentle inversion or swirling prior to use. 

Do not induce foaming. 

 Do not let strips dry, as this will inactivate active components in wells. 

 Avoid using reagents from different batches. 

 It is highly recommended that the standards, samples and controls be 

assayed in duplicates. 

 HRP Conjugate contains enzyme, DO NOT mass up with Detection 

Antibody.  
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 The Stop Solution is an acid solution, handle with caution. 

 Change pipette tips between the addition of different reagent or samples. 

 

SAMPLE COLLECTION & STORAGE INFORMATION 

The sample collection and storage conditions listed below are intended as 

general guidelines. Sample stability has not been evaluated. 

Cell Culture Supernatants - Remove particulates by centrifugation for 10 min at 

1500 x g at 4°C and aliquot & store samples at -20°C up to 1 month or -80°C up 

to 6 months. Avoid repeated freeze-thaw cycles. 

Serum - Use a serum separator tube (SST) and allow samples to clot for 30 

minutes before centrifugation for 15 minutes at 1000 x g. Collect serum and 

assay immediately or aliquot & store samples at -20°C up to 1 month or -80°C 

up to 6 months. Avoid repeated freeze-thaw cycles. 

Plasma - Collect plasma using EDTA or heparin as an anticoagulant. Centrifuge 

for 15 minutes at 1000 x g. within 30 minutes of collection. Collect the 

supernatants and assay immediately or aliquot and store samples at -20°C up 

to 1 month or -80°C up to 6 months. Avoid repeated freeze-thaw cycles. 

 

Note:  

a) Do not use haemolytic, icteric or lipaemic specimens. 

b) Samples containing sodium azide should not be used in the assay. 
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REAGENT PREPARATION 

 1X PBS: Dilute 20X PBS into deionized distilled water to yield 1X PBS. 

 1X Assay Buffer: Dilute 20X Assay Buffer into 1X PBS to yield 1X Assay 

buffer. The diluted 1X Assay Buffer can be stored at 4°C. 

 1x Biotin-antibody Conjugate: The lyophilized Biotin-antibody conjugate 

could be stored at 4°C to -20°C for up to 3 months. Centrifuge the vial for 

1 min at 6000 x g to spin down the material prior to open the vial. 

Reconstitute the Biotin-antibody Conjugate with 200 μl of sterile 1 x PBS, 

vortex briefly for 30 sec and keep the antibody in the vail for 5 min to 

completely dissolve. Centrifuge the vial for 1 min at 6000 x g before 

opening. Aliquot and store the antibody stock at -20°C until use. Avoid 

repeated freeze-thaw cycles. 

If the entire 96-well plate is used, dilution of the 200 μl of concentrated 

Biotin-Conjugate solution with 10.5 ml 1X PBS to yield 1X Biotin-antibody 

Conjugate working solution.  

 1X HRP-streptavidin conjugate: Centrifuge the vial for 1 min at 6000 x g 

to spin down the material prior to open the vial. The stock vial includes 

55 μl of HRP-streptavidin concentrate. Please confirm if the vial contains 

55 μl of HRP-streptavidin concentrate before further dilution. If it is less 

than 55 μl, add sterile 1X PBS to reach 55 μl and vortex briefly for 10 sec. 

Make a 1:200 dilution of the concentrated HRP-streptavidin solution with 

1X PBS (If the entire 96-well plate is used, add 53 μl concentrated HRP-

streptavidin solution into 10.5 ml 1X PBS and mix thoroughly prior to the 

assay). The rest of undiluted HRP-streptavidin Conjugate can be stored 

at 4°C for up to 3 months. DO NOT FREEZE. 
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 Sample: Samples can be diluted with one volumes of 1 x Assay Buffer and 

vortex for 1 min prior to assay. If the initial assay found samples contain 

S100A9 higher than the highest standard, the samples can be diluted 

with 1 x Assay Buffer and then re-assay the samples. For the calculation 

of the concentrations this dilution factor has to be taken into account. 

The sample must be well mixed with 1 x Assay Buffer before assay.  

(It is recommended to do pre-test to determine the suitable dilution 

factor).  

 Standards: The non-reconstituted standard can be stored at 4°C or -20°C 

for up to 3 months. Centrifuge the vial for 1 min at 6000 x g to spin down 

the material prior to open the vial. Reconstitute the standard with 0.5 ml 

1 x Assay Buffer to yield a stock concentration of 4000 pg/ml. Brief vortex 

the vials for 30 sec and keep the standard stock in the vail for 5 min to 

completely dissolve. Make sure the standard is dissolved completely and 

then centrifuge the vial for 1 min at 6000 x g before making serial 

dilutions. Aliquot and store the reconstituted standard at -20°C for up to 

2 days. 

The 1 x Assay Buffer serves as zero standard (0 pg/ml), and the rest of 

the standard serial dilution can be diluted with 1X Assay Buffer as 

according to the suggested concentration below: 4000 pg/ml, 2000 

pg/ml, 1000 pg/ml, 500 pg/ml, 250 pg/ml, 125 pg/ml, 62.5 pg/ml. Brief 

vortex the vials for 30 sec for each standard dilution steps to mix well. 
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Dilute S100A9 standard as according to the table below: 

Standard 
S100A9 Conc. 

(pg/ml) 
µl of 1X Assay 

Buffer 
µl of standard 

S7 4000 pg/ml 0 
500 (4000 pg/ml  
Stock) 

S6 2000 pg/ml 250 250 (S7)  

S5 1000 pg/ml 250 250 (S6) 

S4 500 pg/ml 250 250 (S5) 

S3 250 pg/ml 250 250 (S4) 

S2 125 pg/ml 250 250 (S3) 

S1 62.5 pg/ml 250 250 (S2) 

S0 0 250  0 

 

 

 

 

4000 pg/ml 

250 pg/ml 125 pg/ml 4000 pg/ml 2000 pg/ml 1000 pg/ml 500 pg/ml 62.5 pg/ml 

250 µl 250 µl 250 µl 250 µl 250 µl 250 µl 
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ASSAY PROCEDURE 

All materials should be equilibrated to room temperature (RT, 20-25°C) before 

use. Standards, samples and controls should be assayed in duplicates. 

1. Lift the plate cover from the top left and cover the wells that are not used. 

Brief vortex and then spin down the standards and samples for 10 sec to 

mix completely before applying to the plate. 

2. Add 100 μl of standards, samples and zero controls (1X Assay Buffer) in 

duplicates into wells. Incubate for 1 hour at room temperature. 

3. Aspirate each well and wash, repeating the process once for a total two 

washes. Wash by filling each well with 1× Assay Buffer (300 μl) using a 

squirt bottle, manifold dispenser, or autowasher. Complete removal of 

liquid at each is essential to good performance. After the last wash, 

remove any remaining Assay Buffer by aspirating, decanting or blotting 

against clean paper towels. 

4. Add 100 μl of 1x Biotin-antibody Conjugate working solution to each well. 

Cover the plate and incubate 1 hour at room temperature. 

5. Aspirate each well and wash as step 3. 

6. Add 100 μl of 1X HRP-Streptavidin solution to each well. Cover wells and 

incubate for 20 minutes at room temperature in dark. 

7. Aspirate each well and wash as step 3, but wash for a total four washes at 

this step. 

8. Add 100 μl of TMB Substrate Solution to each well. Incubate for 5-20 

minutes (depending on signal, stop the TMB reaction when the highest 

standard wells turn to dark blue) at room temperature in dark. 

9. Add 50 μl of Stop Solution to each well. Gently tap the plate to ensure 
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thorough mixing. 

10. Read the OD with a microplate reader at 450 nm immediately. (Optional: 

it is recommended to detect background signal by reading the signal at 

540-570 nm as reference wavelength). 

CALCULATION OF RESULTS 

1. Calculate the average absorbance values for each set of standards, controls 

and patient samples.  

2. Using log-log, semi-log or linear graph paper, construct a standard curve by 

plotting the mean absorbance obtained from each standard against its 

concentration with absorbance value on the vertical (Y) axis and concentration 

on the horizontal (X) axis.  

3. Using the mean absorbance value for each sample determine the 

corresponding concentration from the standard curve.   

4. Automated method: The results in the IFU have been calculated 

automatically using a 4 PL (4 Parameter Logistics) curve fit. 4 Parameter 

Logistics is the preferred method. Other data reduction functions may give 

slightly different results.   

5. arigo provides GainData®, an in-house development ELISA data calculator, 

for ELISA data result analysis. Please refer our GainData® website for details. 

(https://www.arigobio.com/elisa-analysis) 

6. If the samples have been diluted, the concentration read from the standard 

curve must be further converted by the appropriate dilution factor according 

to the sample preparation procedure as described above. 
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EXAMPLE OF TYPICAL STANDARD CURVE 

The following data is for demonstration only and cannot be used in place of 

data generations at the time of assay.   

 

QUALITY ASSURANCE 

Sensitivity 

The minimum detectable dose (MDD) of Human S100A9 ranged from 62.5 - 

4000 pg/ml. The mean MDD was 31 pg/ml. 

 

Specificity 

This assay recognizes natural and recombinant Human S100A9. No significant 

cross-reactivity or interference with the factors below was observed: 

Recombinant Human S100B, S100A1, Adiponectin, BMP1, BMP2, BMP4, BMP7, 

CRP, CCL2, CCL4, CCL5, HGF, HSP27, IGF1, IL1beta, IL2, IL4, IL5, IL6, IL8, IL12, 

IL13, IL15, IL17C, IL21, IFNγ, PDGF, PLA2G7, serpin E1, TGF beta1, TGF beta2, 

TGF beta3, TLR1, TLR2, TLR  

 

Intra-assay and Inter-assay precision 

The CV values of intra-assay was 5% and inter-assay was 8%. 
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