
1 of 15  

 

 
 
 

 
 
 
 

JOINTstat® 
(14-3-3eta ELISA) 

 
For Research Use Only;  

not for use in diagnostic procedures 
 
 

 AKPH-0001R 

 Research Use Only 
 
 
 

This product is covered under U.S. Patent numbers 9,079,947 and 9,791,458; 
additional patents pending; all rights reserved. 

 
 

Failure to follow these procedures may result in invalid and/or erroneous 
results. Read the entire package insert prior to use. 

 
 

www.augurex.com 
  

http://www.augurex.com/


2 of 15  

Intended Use 

The JOINTstat® 14-3-3η (14-3-3eta) ELISA is intended for research use only for the 
quantitative measurement of 14-3-3η in serum and plasma samples.  

Summary and Explanation of the test 

In the non-diseased state, 14-3-3η is an intracellular protein and behaves as a molecular 
chaperone regulating the activity and sub-cellular distribution of intracellular proteins 
such as kinases. Through these intermolecular interactions, intracellular 14-3-3η regulates 
a variety of biological processes including cell-cycle regulation, transcription, cytoskeletal 
structure and protein trafficking [1, 2].   

In the extracellular environment, 14-3-3η engages a cell-surface receptor and has been 
demonstrated to lead to the activation of specific signaling pathways. 14-3-3η-mediated 
activation of these pathways results in the induction of cytokines central to the 
rheumatoid arthritis (RA) inflammatory process as well as the up-regulation of matrix 
metalloproteinases (MMPs), enzymes that are key mediators of the joint damage process 
[3].  

In RA, 14-3-3η is externalized into the synovial fluid and subsequently enters the general 
circulation where it can be measured in serum and plasma [4, 5]. Serum 14-3-3η levels 
correlate strongly with levels of MMP-1 and MMP-3, and higher levels of 14-3-3η are 
observed in the serum of RA patients with erosive disease as compared to non-erosive 
disease [4]. Taken together, these mechanistic and clinical data implicate 14-3-3η in the 
pathogenesis of RA. 

Principles of the Procedure 

The JOINTstat® 14-3-3η ELISA is a three-step procedure utilizing (1) a solid phase microtiter 
plate coated with a murine monoclonal antibody specific for human 14-3-3η, (2) an HRP-
conjugated murine anti-14-3-3η monoclonal antibody, and (3) a chromogenic substrate.  

In Step 1, Standards, diluted Controls and diluted test specimens are added to the assay 
wells coated with murine anti-human 14-3-3η antibody, allowing any 14-3-3η present to 
bind the immobilized antibody.  After the incubation period, a wash cycle removes any 
unbound material.  

In Step 2, horseradish peroxidase (HRP)-conjugated anti-14-3-3η antibody is added to each 
assay well. The enzyme conjugated anti-14-3-3η binds to the immobilized 14-3-3η 
captured in the first step. After the incubation period, a wash cycle removes any unbound 
conjugate. 

In Step 3, a ready-to-use chromogenic substrate solution is added to the assay wells. The 
hydrolysis of the substrate by peroxidase produces a color change, observed as blue. After 
the incubation period, the reaction is chemically stopped resulting in a color change from 
blue to yellow. The color intensity is measured spectrophotometrically at 450 nm. The 
color intensity of the reaction mixture is proportional to the concentration of 14-3-3η 
present in the Standards, diluted Controls and diluted test specimens. Results are 
calculated from the generated standard curve using 4-parameter analysis.  
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Reagents and Materials Provided 
The JOINTstat® 14-3-3η ELISA kit contains the following: 

1. Polystyrene microtiter ELISA plate coated with purified murine anti-14-3-3η 
antibody (12-1 x 8 wells), with holder in foil package containing desiccant. 

2. Recombinant human 14-3-3η protein, 1 vial containing 2 ng of lyophilized 14-3-
3η, BSA and trehalose (Reagent 1). 

3. ELISA Assay Buffer, 1 bottle of buffered saline containing BSA and ProClin® 300, 
28 mL (Buffer A). 

4. ELISA Wash Concentrate, 1 bottle of 20X concentrate containing Tris-buffered 
saline, surfactant and 0.09% ProClin® 300, 30 mL or 60 mL (Buffer B). 

5. HRP-Anti-Human 14-3-3η antibody conjugate, 1 bottle containing buffer, BSA, 
protein stabilizers and ProClin® 300, 11 mL (Reagent 2). 

6. TMB Chromogen, 1 bottle of 2.5 mM 3,3’,5,5’-tetramethylbenzidene, 11 mL 
(Reagent 3). 

7. ELISA Stop Solution, 1 bottle of 1.0 N HCL, 6 mL (Reagent 4). 
8. Plate Sealer, 1 each. 

Additional Materials Required but Not Provided 

1. Timer (60 minute range) 
2. Micropipettes capable of delivering 10-200 μL and sterile, disposable pipette 

tips. 
3. Adjustable multichannel pipette capable of accurately delivering 50-200 μL (8- 

or 12- channels) or repeating micropipettes.  
4. Reagent reservoirs for adding conjugate, substrate and stop solution to plate 

(use clean, unused reservoirs for each reagent). 
5. Microtiter plate shaker with temperature control 
6. Microfuge and tubes 
7. 14-3-3η Controls: 

14-3-3η Negative Serum Control (PN QC-NEG-25uL) 
14-3-3η Positive Serum Control (PN QC-LOW-25uL) 

8. Plate reader capable of 450 nm absorbance readings, or dual (450nm/620nm) 
wavelength reader is acceptable. Dual wavelength is preferred, as the additional 
reference filter has been determined to reduce the potential interference from 
anomalies that may absorb light.  

9. Distilled/deionized water 
10. Wash bottle or microwell washing system 

Warnings 
1. Treat specimen samples as potentially biohazardous materials. Follow Universal 

Precautions when handling, storing, and disposing contents of this kit and any 
specimens. Use appropriate personal protective equipment while working with 
the reagents provided. Spilled reagents should be cleaned up immediately. 
Observe all federal, state and local environmental regulations when disposing 
of wastes. 

2. ProClin® 300 is used as a preservative. Incidental contact with or ingestion of 
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buffers or reagents containing ProClin® can cause irritation to the skin, eyes or 
mouth. Use good laboratory practices to reduce exposure. Seek medical 
attention if symptoms are experienced.  

3. The ELISA Stop Solution consists of a dilute hydrochloric acid solution. Use 
proper protective clothing and gloves when handling. Avoid skin and eye 
exposure. Seek medical attention if symptoms are experienced.  

Precautions 
1. For Research Use Only. Not for use in diagnostic procedures. 
2. Substitution of components other than those provided in this kit may lead to 

inaccurate or inconsistent results. Do NOT mix components from different kits. 
3. Adaptation of this assay for use with automated sample processors and other 

liquid handling devices, in whole or in part, may yield differences in test results 
from those obtained using the manual procedure. It is the responsibility of each 
laboratory to determine that their automated procedure generates test results 
within acceptable limits. 

4. A variety of factors may influence assay performance: 
a. Starting temperature of reagents - bring reagents to room 

temperature prior to use. 
b. Accuracy and reproducibility of the pipetting technique - add 

standards and samples carefully using calibrated equipment. 
c. Use of multichannel pipettors or repeat pipettors is recommended to 

ensure timely delivery of reagents. 
d. Proper collection and storage of test specimens are essential for 

accurate results (see Specimen and Control Sample Handling and 
Preparation). 

e. Avoid cross-contamination of specimens or reagents. 
f. Use incubation times and temperature indicated in the Assay 

Procedure section – variation from these instructions may give 
erroneous results. 

g. Careful attention to pipetting and timing consistency is required to 
obtain accurate and reproducible results.  

5. Discard and do not use any visibly damaged components, or a plate with a 
damaged seal. 

6. Do NOT use kit contents after the “Use By” date. 
7. The kit components should be discarded after a single-use. Do NOT reuse. 
8. Dispose of opened, unused plates within 2 hours. 

Storage Conditions 

Store all kit reagents at 2 to 8 °C. Do not freeze. Reagents are stable until the “Use By” 
date on the kit when handled as directed. 

Limitations of the Procedure 
1. Serum or plasma specimens using anti-coagulants other than EDTA have not 

been evaluated and should not be used (e.g. heparin). 
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Functions such as technical or procedural errors, or the addition of substances not 
evaluated, may interfere with the assay. 
Method 
Before you start 

1. Read entire Product Insert before beginning the assay. 
2. Bring all reagents to room temperature (20-25°C) and mix well. 
3. Make the 1X Wash Solution (see Reagent Preparation). 
4. Make the 14-3-3η Standard Series (see Standard Preparation). 
5. Prepare diluted specimens (see Specimen and Control Sample Dilution). 
6. Prepare diluted Controls (see Specimen and Control Sample Dilution). 
7. Quantification of 14-3-3η requires two wells for each of the Standards and 

Controls and one or two wells for each specimen. It is recommended that 
specimens be run in duplicate. 

Specimen and Control Sample Handling and Preparation 
Handle and dispose of all specimens and Control Samples using Universal Precautions. 
• This procedure should be performed with a serum or EDTA plasma specimens only; 

evaluation of other anticoagulants (e.g. heparin) has not been carried out and may 
interfere with assay results.  

• Addition of azide or other preservatives to the test samples may adversely affect the 
results. Microbially contaminated, heat-treated or specimens containing visible 
particulates should not be used.  

• Testing visibly hemolyzed or lipemic specimens should be avoided.  
 
Specimens should be tested immediately upon collection. If the specimen cannot be 
tested immediately, the specimen should be stored at or below -70oC.  

Thawing Frozen Specimens and Control Samples 
Specimens and Controls can be thawed at room temperature and should be tested as soon 
as possible after thawing.  Up to two freeze/thaw cycles may be performed without 
affecting the assay results for the specimens and Controls. If specimens or Controls need 
additional freezing for further analysis, it is recommended to aliquot each specimen to 
minimize freeze/thaw cycles.   

Specimen and Control Sample Dilution 
This procedure is for manual assay sample preparation for duplicate samples. If using an 
automated system, modify the sample volumes to the specifications of the automated 
system. 

Specimens must be diluted at least 1:20 in JOINTstat® ELISA Assay Buffer (Buffer A) for 
accurate results. Specimens assayed at 20x dilution factor that have an A450 reading that 
exceeds that of the highest (1 ng/mL) standard should be re-assayed at a higher dilution 
factor to obtain an accurate quantification. 
Controls must be diluted 1:20 in JOINTstat® ELISA Assay Buffer (Buffer A) for accurate 
results. 



6 of 15  

1. Dilute each specimen and Control 1:20 with JOINTstat® ELISA Assay Buffer 
(Buffer A). E.g. Combine 228 µL of JOINTstat® ELISA Assay Buffer (Buffer A) and 
add 12 µL of specimen.  

2. Mix gently by inversion to avoid formation of foam and bubbles. Diluted 
specimens and Control Samples must be used immediately or within 8 hours 
of preparation if stored at 2 to 8 °C.  

3. Prior to use ensure the diluted samples are homogeneously mixed (gentle 
inversion) as inefficient sample mixing prior to plating may lead to inconsistent 
results.  

Reagent Preparation 
Prior to use allow all kit reagents to come to room temperature; for liquid reagents mix by 
gentle inversion.  

1X Wash Solution 
Mix the 20X Wash Solution Concentrate (Buffer B) by inverting the closed bottle several 
times. Prepare a 1X Wash Solution as follows: 
• For 30 mL bottle of 20X Wash Solution Concentrate (Buffer B), add entire contents of 

the bottle to 570 mL distilled or deionized water to generate a final volume of 600 
mL of 1X Wash Solution. 

• For 60 mL bottle of 20X Wash Solution Concentrate (Buffer B), add entire contents of 
the bottle to 1140 mL distilled or deionized water to generate a final volume of 1200 
mL of 1X Wash Solution. 

Standard Preparation 
The JOINTstat® 14-3-3η ELISA requires an 8-point Standard Series, prepared using the 
lyophilized Recombinant Human 14-3-3η Protein (Reagent 1) provided in the kit. 
Instructions for rehydrating the 14-3-3η Protein and generation of the Standard Series are 
provided below. Refer to Table 1 for a Standard Series serial dilution example. 
 
Use all Standards within 2 hours of preparation. 

1. Tap tube of lyophilized Recombinant Human 14-3-3η protein standard (Reagent 
1) to bring lyophilized protein to the bottom of the tube. 

2. Pipet 2 mL of the ELISA Assay Buffer into the Recombinant Human 14-3-3η 
protein vial. Gently pipette reconstituted standard up and down to ensure 
adequate mixing, take care to not generate bubbles or foam. This rehydrated 
14-3-3η protein represents Standard No.1. 

3. Label seven microfuge tubes as Standards No.2 through No.8 and pipet 400 µL 
of provided ELISA Assay Buffer into each labelled tube. 

4. Add 400 µL of the Standard No.1 solution to the Standard No.2 tube and gently 
pipette up and down to mix, take care to not generate bubbles or foam; this 
generates Standard No.2. 

5. Take 400 µL of the 14-3-3η solution from the Standard No.2 tube and add it to 
the Standard No.3 tube and gently pipette up and down to mix, as above. 

6. Continue to repeat the serial dilutions to generate Standards No.4 through 8. 
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7. The concentration of 14-3-3η assigned for Standards No.1 through No.8 are 
1.000, 0.500, 0.250, 0.125, 0.0625, 0.0313, 0.0156, and 0.0078 ng/mL, 
respectively. 

 
Table 1. Preparation of 14-3-3η Standard Series. 

 Std 1 Std 2 Std 3 Std 4 Std 5 Std 6 Std 7 Std 8 

ELISA Assay Buffer 
Volume (µL) 2000 400 400 400 400 400 400 400 

Addition Reagent 1 Std 1 Std 2 Std 3 Std 4 Std 5 Std 6 Std 7 

Volume of 
Addition (µL) - 400 400 400 400 400 400 400 

Final 
Concentration 

(ng/mL) 
1.000 0.500 0.250 0.125 0.0625 0.0313 0.0156 0.0078 

 
Assay Procedure 

1. Remove microtiter plate from the sealed pouch.  
2. Add 100 µL of each of the diluted 14-3-3η Standards No.1-8, Control Samples, 

and diluted specimens to wells, in duplicate. Add 100 µL of JOINTstat® ELISA 
Assay Buffer (Buffer A) to separate wells to serve as the Blank, in duplicate. 
Cover the plate with supplied plate sealer and incubate at 27 oC for 2 hours on 
a plate shaker set at 500 rpm. The incubation time begins after the last sample 
addition. 

3. Wash step: Aspirate the contents of each well. Maintain the same sequence for 
the aspiration as was used for the sample addition. Add 300 µL of 1X Wash 
Solution to all wells then aspirate. Repeat this sequence three (3) additional 
times for a total of four (4) washes. Invert the plate and tap it on absorbent 
material to remove any residual fluid after the last wash. It is important to 
completely empty each well after each washing step.  

4. Add 100 µL of the HRP-Anti-Human 14-3-3η antibody conjugate (Reagent 2) to 
each well. Cover the plate with plate sealer and incubate at room temperature 
(20 to 25 °C) for 60 minutes on a level surface.  

5. Wash step: Repeat step 3. 
6. Add 100 µL of TMB Chromogen (Reagent 3) to each well and cover plate with 

plate sealer. Incubate in the dark for 30 minutes at room temperature (20 to 25 
°C).  

7. Add 50 µL of ELISA Stop Solution (Reagent 4) to each well. Maintain the same 
sequence and timing of addition of the ELISA Stop Solution as was used for the 
addition of TMB chromogen. Gently tap the plate to disperse the color 
development evenly. 

8. Immediately read the absorbance of each well at 450 nm (A450). If bichromatic 
measurements are desired, 570 nm or 620 nm can be used as a reference 
wavelength. 
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Quality Control 
1. The 8-point 14-3-3η Standard Series and the Blank must be run with every batch 

of samples to ensure that all reagents and procedures perform properly.  
2. Note that since the 14-3-3η Standards are diluted independently of the 

specimens, they do not control for procedural methods associated with the 
dilution of specimens. 

3. 14-3-3η Positive and Negative Controls should be run with each batch of 
samples.   

4. Additional controls may be tested as determined by the laboratory. These 
controls may be prepared by aliquoting pooled human serum or EDTA plasma 
specimens and storing in single-use aliquots at ≤ -20 °C. 

5. For the test results to be considered valid, all of the criteria listed below must 
be met. If any of these are not met, the test should be considered invalid and 
the assay repeated. 

a. A doubling dilution pattern should be observed for the absorbance 
readings of Standard No.1 (highest concentration of recombinant human 
14-3-3η) to Standard No.8 (lowest concentration of recombinant human 
14-3-3η); see Table 2.  

b. The absorbance of Standard No.8 should be higher than the absorbance 
for the Blank. If Augurex 14-3-3η Negative and Positive Serum Control 
Samples are run, the A450 of the Positive Control should be greater than 
that of the Negative Control.  

Interpretation of Results 
Calculation of Results 

1. Determine the mean A450 value for all duplicate readings. Carry out blank 
correction by subtracting the mean Blank absorbance value from each mean 
Standard, Controls, or specimen value.  

2. Plot the mean blank corrected absorbance value of the Standards in the 
standard curve against their 14-3-3η values in ng/mL. Fit the data using a four-
parameter logistic regression curve (4PLC) with the following formula:  
 

y = (A-D)/(1 + ((x/C)^B)) + D 
 

3. Verify that the standard curve meets the Validation Requirements. An example 
of a typical standard curve is shown in Figure 1. 

4. Determine the unknown 14-3-3η concentration in the diluted specimen or 
Control from the “X” axis by reading corresponding absorbance on the “Y” axis. 
Apply dilution factor (e.g. 20x) to determine 14-3-3η concentration in the 
specimen or Control. 
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Table 2. Representative Standard Curve Data. 
Sample Mean A450 [14-3-3η] (ng/mL) 
Std 1 2.550 1.000 
Std 2 1.334 0.500 
Std 3 0.678 0.250 
Std 4 0.350 0.125 
Std 5 0.178 0.0625 
Std 6 0.095 0.0313 
Std 7 0.057 0.0156 
Std 8 0.037 0.0078 

 
Figure 1. Representative JOINTstat® 14-3-3η ELISA Standard Curve. 

Validation Requirements 
Determine the coefficient of determination of the derived 4PLC fit for the 8 point 14-3-3η 
Standard Series. The value should meet the requirements below to qualify the assay: 

Coefficient of determination (R-squared): > 0.98 

Calculation of 14-3-3η Concentration in Specimens and Control 
Samples 
The assigned concentrations of the 14-3-3η Standard Series as presented in Tables 1 and 
2 are absolute concentrations and do not require multiplication by a dilution factor. The 
concentration of 14-3-3η in a specimen or Control is determined by multiplying the 
interpolated 14-3-3η concentration by the sample dilution factor. E.g. If the specimen is 
diluted 1:20 for the assay and the 4PLC standard curve yields a 14-3-3η concentration of 
0.5 ng/mL, then the concentration of 14-3-3η in the specimen would be 10 ng/ml).  
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Performance Characteristics 
Detection Limits 
Limit of Blank (LoB) was assessed using an aggregate total of sixty (60) replicates of four 
normal serum samples run on two lots of materials measured over three days. The LoB 
was determined non-parametrically as 0.17 ng/mL. 

Limit of Detection (LoD) was assessed using five low serum samples with 14-3-3η 
concentrations between one to five times the Limit of Blank, measured on two lots of 
materials across three days at n=5 replicates each day. LoD was determined to be 0.24 
ng/mL. 

Linearity 
Dilution linearity was assessed by serially diluting three serum samples and comparing the 
actual measured 14-3-3η values with the expected 14-3-3η values as calculated from the 
neat specimen.  

Sample No. 
Serial 

Dilution from 
Neat Specimen* 

Measured 
[14-3-3η] 
(ng/mL) 

Expected 
[14-3-3η] 
(ng/mL) 

% Recovery 

Serum 1 

Neat 5.53 5.53 100% 
1:2 2.84 2.77 103% 
1:4 1.46 1.38 105% 
1:8 0.72 0.69 104% 

1:16 0.40 0.35 117% 

Serum 2 

Neat 21.87 21.87 100% 
1:2 10.42 10.94 95% 
1:4 4.83 5.47 88% 
1:8 2.63 2.73 96% 

1:16 1.25 1.37 91% 

Serum 3 

Neat 28.83 28.83 100% 
1:2 15.06 14.42 104% 
1:4 8.05 7.21 112% 
1:8 4.14 3.60 115% 

1:16 2.14 1.80 119% 
*Neat specimen” includes the required 1:20 dilution in JOINTstat® ELISA Assay Buffer 
(Buffer A) as described in Specimen and Control Sample Dilution.   
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Precision 
Standards Precision was evaluated by measuring purified recombinant 14-3-3η protein at 
different concentrations across the assay range at n=2 replicates per run, one run per day 
over ten (10) days on one lot of materials. ANOVA analysis was performed to assess both 
within run and between run precision. 

Recombinant Sample No. 1 2 3 4 5 

Mean [14-3-3η] (ng/mL) 0.16 0.31 0.62 4.99 20.00 

Within Run %CV 12.4% 1.2% 2.2% 0.6% 1.8% 

Between Run %CV 15.4% 0.0% 2.7% 1.0% 0.0% 

Overall %CV 19.8% 2.6% 3.5% 1.2% 1.2% 
 
Specimen precision was measured using two low 14-3-3η serum specimens run on two 
lots of assay materials, n=5 replicates per run, one run per day for three days.  ANOVA 
analysis was performed to assess within run, between run precision, and between lot 
precision. 

Serum Sample No. 1 2 

Mean [14-3-3η] (ng/mL) 0.28 0.30 

Within Run %CV 17.7% 8.6% 

Between Lot %CV 0.0% 23.8% 

Between Run %CV 0.0% 0.0% 

Overall %CV 17.7% 25.3% 
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Specificity 
Cross Reactivity  
Cross reactivity was measured by testing six recombinant 14-3-3 isoforms at a 
concentration of 200 ng/mL.  Cross reactivity was measured by the following formula: % 
Cross Reactivity = 100 * (Measured value / Isoform Concentration). The 14-3-3η assay 
displayed no significant cross-reactivity for other 14-3-3 isoforms when tested at 200 
ng/mL. 

Isoform [Isoform] Tested 
(ng/mL) 

14-3-3η Result 
(ng/mL) 

% Cross 
Reactivity 

14-3-3alpha/beta 200 0.03 0.01 

14-3-3epsilon 200 0.02 0.01 

14-3-3gamma 200 0.02 0.01 

14-3-3sigma 200 0.01 0.01 

14-3-3theta 200 0.01 0.00 

14-3-3zeta 200 0.03 0.02 
 
Interfering Substances 
The following substances were tested in the JOINTstat® assay and found not to interfere 
with assay performance: 

Substance Well Concentration 

Hemoglobin 50 mg/dL 

Triglycerides 30 mg/dL 

Bilirubin 2 mg/dL 

BSA  120 μg/mL 

IgM 1.02 mg/dL 

HAMA 0.01 ng/mL 

RBC 0.04% (v/v) 

TNFα 10 pg/mL 

Ibuprofen 60 μg/mL 

Aspirin 90 μg/mL 

Celebrex 12 μg/mL 

MTX 1 μg/mL 

Anti-TNFα 60 μg/mL 

Anti-IL6 10 µg/mL 

Dexamethasone 50 nM 
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Hook Effect 
Hook effect was evaluated by testing concentrations of the 14-3-3η standard from 0.00781 
ng/mL to 1,000 ng/mL. No hook effect was observed. 

 
Figure 2. Hook effect analysis of recombinant 14-3-3η JOINTstat® ELISA. 

 
RF Interference Assessment 
Spike recovery was performed by mixing samples with known concentrations of purified 
recombinant 14-3-3η 1:1 into serum samples with high HAMA and/or RF IgM values and 
comparing measured against expected 14-3-3η concentrations. Percent recovery ranged from 
68 to 99% and did not correlate with RF or HAMA titres.  

Sample 
HAMA 

(ng/mL) 
RF IgM 
(Units) 

14-3-3η  
(ng/mL) 

Spike 
(ng/mL) 

Expected 
(ng/mL) 

Result 
(ng/mL) 

Recovery 
(%) 

Serum 1 17.10 > 100 1.27 0.56 1.84 1.82 99% 

Serum 2 0.00 > 100 0.29 0.56 0.85 0.58 68% 

Serum 3 0.00 > 100 0.30 0.56 0.86 0.71 83% 
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Symbols 
The following symbols are used on the kit packaging: 

 

Symbol Definition 

 
Batch Code 

 
Reference Number 

  
Use By 

 
Do Not Reuse 

 
Consult Instructions For Use 

 
Caution, Consult Accompanying Documents 

 
Storage Temperature 

 Research Use Only  

 Number of Tests 

 
Manufacturer 
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