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Introduction 

Intended Use 

The Spp1 (Rat) ELISA kit is a complete kit for the quantitative determination of Osteopontin in culture 

supernates, plasma, and urine samples of mouse or rat origin. Please read the entire kit insert before 

performing this assay.  

Background 

Osteopontin (OPN) is an acidic extracellular matrix cell adhesion protein that is relatively abundant not only in 

bone matrix, plasma, urine, and milk, but is also found in malignant and atherogenic tissues. Phosphorylation, 

glycosylation and calcium modifcations allow intact and fragmented OPN to direct a variety of diverse 

responses including tissue remodeling, infammation, and cell survival
1
. Plasma OPN has been shown to be a 

positive indicator of colon and lung cancers as well as metastatic carcinomas
2-7

. The notable presence of OPN 

in a variety of tumors is strongly correlated to pathological stage, suggesting its critical role in tumor 

invasiveness, progression and metastasis
8,9

. In addition, OPN inhibits inducible nitric oxide synthase activity, 

thereby protecting tumor cells from NO-mediated macrophage cytotoxic attack
10

. OPN is found in 

atherosclerotic plaques and may drive a number of diabetic vascular pathologies
11

. 

Principle of the Assay 

1. Samples and standards are added to wells coated with a monoclonal antibody specifc for Osteopontin. 

The plate is then incubated. 

2. The plate is washed, leaving only bound Osteopontin on the plate. A yellow solution of biotinylated 

polyclonal antibody specifc for Osteopontin is then added. This binds to the Osteopontin captured on the 

plate. The plate is then incubated.  

3. The plate is washed to remove excess antibody. A blue solution of streptavidin conjugated to horseradish 

peroxidase is added to each well, to bind the biotinylated antibody. The plate is again incubated. 

4. The plate is washed to remove excess HRP conjugate. TMB substrate solution is added. An 

HRP-catalyzed reaction generates a blue color in the solution.  

5. Stop solution is added to stop the substrate reaction. The resulting yellow color is read at 450nm. The 

amount of signal is directly proportional to the level of Osteopontin in the sample. 
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General Information 

Materials Supplied 

List of component 

Component Description Amount 

Assay Buffer Tris buffered saline contining BSA and detergent 30 mL 

Osteopontin (rodent) 

Standard 

Two vials containing 50 µg of lyophilized recombinant rodent 

Osteopontin 
50 ng x 2 

Osteopontin (rodent) 

Clear Microtiter Plate 

A plate of break-apart strips coated with a monoclonal antibody 

specifc for Osteopontin 
One plate of 96 wells 

Osteopontin (rodent) 

EIA Antibody 

A yellow solution of a polyclonal antibody specifc for 

Osteopontin 
5 mL 

Osteopontin (rodent) 

EIA Conjugate 

A blue solution of streptavidin conjugated to horseradish 

peroxidase 
5 mL 

Wash Buffer 

Concentrate 
Tris buffered saline containing detergents 100 mL 

TMB Substrate 
A solution of 3,3’5,5’ tetramethylbenzidine (TMB) and 

hydrogen peroxide 
5 mL 

Stop Solution 2 A 1N solution of hydrochloric acid in water 5 mL 

Plate Sealer - 2 Slides 

Note: Do not mix components from different kit lots or use reagents beyond the expiration date of the kit. 

Note: the standard should be handled with care due to the known and unkown effects of the antigen. 

Note: Protect substrate from prolonged exposure to light. 

Note: Stop solution is caustic. Keep tightly capped. 

Storage Instruction 

All components of this kit with the exception of the osteopontin standard are stable at 4°C until the kit’s 

expiration date. The standard must be stored at -20°C. 

Note: Reagents require separate storage conditions. 

Materials Required but Not Supplied 

 Deionized or distilled water 

 Precision pipets for volumes between 5 µL and 1,000 µL 

 Repeater pipet for dispensing 100 µL 

 Disposable beakers for diluting buffer concentrates 
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 Graduated cylinders 

 A microplate shaker 

 Lint-free paper for blotting 

 Microplate reader capable of reading at 450 nm 

 Graph paper for plotting the standard curve 

 Phenylmethylsulfonyl fluoride (PMSF), Sigma #P7626 or equivalent 

Precautions for Use 

 FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES. 

 Reagents require separate storage conditions. 

 For proper performance, use the insert provided with each individual kit received. 

 This product contains research chemicals. As such, they should be used an handled only by or under the 

supervision of technically qualified individuals. This product is not intended for diagnostic or human use. 
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Assay Protocol 

Reagent Preparation 

Note: Bring all reagents to room temperature for at least 30 minutes prior to opening. 

 Wash Buffer 

Prepare the wash buffer by diluting 50 mL of the supplied Wash Buffer Concentrate with 950 mL of deionized 

water. This can be stored at room temperature until the kit’s expiration, or for 3 months, whichever is earlier. 

 

 Rodent Osteopontin Standard  

Add 500 µL of the assay buffer to one vial of the Osteopontin (rodent) Standard. Let sit at room temperature for 

5 minutes. Mix gently. This solution contains 100 ng/mL of OPN and is tube #1. 

 

 Preparation of Osteopontin Standard Curve 

Note: Glass or plastic tubes may be used for standard preparation. 

Label 5 tubes #2 through #6. Pipet 250 µL of the assay buffer into tubes #2 through #6. Pipet 250 µL of the 100 

ng/mL standard #1 into tube #2. Vortex. Add 250 µL of tube #2 to tube #3. Vortex thoroughly. Continue this for 

tubes #3 through #6. 

 

Diluted standards should be used within 30 minutes of preparation. The concentrations of the standards are 

labeled above. 

Sample Preparation 

Note: If buffers other than those provided are used in the assay, the end-user must determine the appropriate 

dilution and assay validation. 

The assay is suitable for measuring mouse and rat osteopontin in EDTA plasma, urine, and culture 

supernatant. Other sample matrices have not been tested. The assay is not recommended for use with human 

or bovine samples. Prior to assay, frozen samples should be slowly brought to 4˚C and centrifuged, if 
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necessary, to isolate residual debris. 

Due to the labile nature of Osteopontin, the addition of protease inhibitors is recommended to avoid cleavage 

of the protein. It is recommended to add PMSF to a final concentration of 1 mM and PIC to a final concentration 

of 0.05%. Samples should be stored frozen in aliquots to avoid repeated freeze/thaw cycles. Serum is not 

recommended as the OPN is likely to be cleaved.  

A minimum 1:16 dilution is required for rat urine and culture supernates to remove matrix interference in the 

assay. Dilutions of 1:32, 1:4, and 1:8 are required for mouse plasma samples, rat plasma samples, and mouse 

urine samples, respectively. Due to differences in samples, users must determine the optimal sample dilution 

for their particular experiments. Below are examples of the linearity experiments performed to determine the 

optimal sample dilution for these samples. 

 

 Dilutional Linearity  

The minimum required dilution for several common sample matrices was determined by serially diluting 

samples into the assay buffer and identifying the dilution at which linearity is observed. Pooled plasma and 

urine samples, and conditioned culture supernates were diluted in the assay buffer to produce values within 

the dynamic range of the assay. 

 Average % of Expected 

Dilution EDTA  

Plasma  

(Mouse) 

EDTA  

Plasma  

(Rat) 

Urine  

(Mouse) 

Urine  

(Rat) 

J774A1  

Conditioned  

DMEM + 10% FBS  

5 Day Culture 

C6 Conditioned  

Flak Media  

4 Day Culture 

1:2 OOR* 120% 36% 17% OOR OOR 

1:4 OOR 97% 56% 42% OOR OOR 

1:8 OOR 97% 91% 56% OOR OOR 

1:16 154% 100% 100% 102% 100% 85% 

1:32 110% OOR OOR 117% 109% 101% 

1:64 95% OOR OOR 100% 100% 110% 

1:128 91% OOR OOR OOR 74% 100% 

*OOR = value outside of standard curve range 

 

 Spike and Recovery 

After diluting each individual sample to read within the dynamic range of the assay, recombinant osteopontin 

was spiked at high, medium, and low concentrations. Endogenous OPN was subtracted from the spiked values 

and the average recovery in each of the spiked matrices was compared to the recovery of identical spikes in 

the assay buffer. The mean and range percent recovery at the three concentrations are indicated below for 

each matrix.  
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Sample Matrix (# of samples) Dilution Spike Concentration (ng/mL) Recovery of Spike (Range) 

Mouse EDTA Plasma  

(n=5) 

1:64 80 80% (77-82%) 

20 111% (98-122%) 

7 106% (63-111%) 

Rat EDTA Plasma 

(n=5) 

1:64 80 90% (85-105%) 

20 80% (71-88%) 

7 66% (53-84%) 

Rat Urine 

(n=5) 

1:64 80 93% (82-100%) 

20 89% (84-100%) 

7 57% (50-66%) 

Mouse Urine 

(n=5) 

1:64 80 130% (119-145%) 

20 74% (63-91%) 

7 42% (25-57%) 

Mouse J774A1  

conditioned DMEM  

+ 10% FBS (n=1) 

1:64 80 103% (n/a) 

20 95% (n/a) 

7 58% (n/a) 

Rat C6 conditioned  

Flak - 10% FBS  

(n=1) 

1:64 80 115% (n/a) 

20 149% (n/a) 

7 120% (n/a) 

 

 Parallelism 

Dose-response curves from plasma and culture supernates diluted into assay buffer (using the MRD) were 

compared to the recombinant Osteopontin standard curve. The parallel response indicates the recombinant 

standard effectively mimics the native protein. 
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 Cell Lysate Preparation 

1. Grow cells in appropriate cell culture media, to greater than 90% confluence, 10% FBS may be used if 

necessary.  

2. Collect media from cells. 

3. Clarify media by centrifugation at 400 x g for 5 minutes at 4°C. 

4. Collect supernatant, aliquot and store at or below -20°C. 

 

 Plasma Preparation 

1. Collect whole blood in tubes containing EDTA. 

2. Centrifuge at 1000 x g for 15 minutes at 4°C. 

3. Place supernatant in a clean tube containing a protease inhibitor cocktail to a final concentration of 

0.05%.  

4. The supernatant may be aliquoted and stored at or below -20°C. 

 

 Preparation of Tissue Extracts 

1. Collect urine using metabolic cage or other appropriate device. 

2. Centrifuge at 500 x g for 5 minutes to separate solids. 

3. Place supernatant in a clean tube, containing PMSF such that the final concentration of inhibitor is 1 mM. 

4. Aliquot and store at or below -20ºC. 

Assay Procedure  

Refer to the Plate Layout to determine the number of wells to be used. Remove the wells not needed for the 

assay and return them, with the desiccant, to the mylar bag and seal. Store unused wells at 4ºC. 

Note: Bring all reagents to room temperature for at least 30 minutes prior to opening. 

Note: All standards and samples should be run in duplicate. 

Note: Pre-rinse each pipet tip with reagent. Use fresh pipet tips for each sample, standard, and reagent. 

Note: Pipet the reagent to the sides of the wells to avoid possible contamination. 

Note: Prior to the addition of antibody, conjugate, and substrate, ensure there is no residual wash buffer in the 

wells. Remaining wash buffer may cause variation in assay results. 

1. Pipet 50 µL of the assay buffer into the S0 (0ng/mL standard) wells. 

2. Pipet 50 µL of Standards #1 through #6 to the bottoms of the appropriate wells. 

3. Pipet 50 µL of the samples to the bottoms of the appropriate wells. 

4. Seal the plate. Incubate for 1 hour shaking* at room temperature. 

5. Empty the contents of the wells and wash by adding 400 µL of wash buffer to every well. Repeat 3 more 

times for a total of 4 washes. After the final wash, empty or aspirate the wells and firmly tap the plate on a 

lint free paper towel to remove any remaining wash buffer. 

6. Pipet 50 µL of yellow antibody into each well except the blank. 
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7. Seal the plate. Incubate for 1 hour shaking* at room temperature. 

8. Wash as above (Step 5). 

9. Add 50 µL of blue conjugate to each well except the blank. 

10. Seal the plate. Incubate for 30 minutes shaking* at room temperature. 

11. Wash as above (Step 5). 

12. Pipet 50 µL of substrate solution into each well. 

13. Incubate for 30 minutes shaking* at room temperature. 

14. Pipet 50 µL of stop solution into each well. 

15. After blanking the plate reader against the substrate blank, read optical density at 450 nM. If the plate 

reader is not capable of adjusting for the blank, manually subtract the mean OD of the substrate blank 

from all readings. 

*Shaking is preferably carried out on a suitable plate or orbital shaker set at a speed to ensure adequate 

mixing of the contents of the wells. The optimal speed for each shaker will vary and may range from 120-700 

rpm.  
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Data Analysis 

Calculation of Results 

Several options are available for the calculation of the concentration of osteopontin in the samples. We 

recommend that the data be handled by an immunoassay software package utilizing a 4-parameter logistic 

curve fitting program. If data reduction software is not readily available, the concentrations can be calculated 

as follows: 

1. Calculate the average Net OD for each standard and sample by subtracting the average blank OD from 

the average OD for each standard and sample.  

Average Net OD = Average OD - Average Blank OD  

2. Using linear graph paper, plot the average Net OD for each standard versus osteopontin concentration in 

each standard. Approximate a straight line through the points. The concentration of the unknowns can be 

determined by interpolation.  

Samples with concentrations outside of the standard curve range will need to be re-analyzed using a different 

dilution. 

 

 Typical Results 

Note: Make sure to multiply sample concentrations by the dilution factor used during sample preparation. 

The results shown below are for illustration only and should not be used to calculate results from another 

assay.  

Sample Net OD  Osteoponin (ng/mL) 

S0 0.163 0 

S1 2.272 100 

S2 1.443 50 

S3 0.837 25 

S4 0.407 12.5 

S5 0.255 6.25 

S6 0.198 3.13 
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Performance Characteristics 

 Specificity 

The cross reactivities for related compounds were determined by diluting cross reactants in the assay buffer at 

several concentrations. These cross reactants were then measured in the assay. 

Compound Cross Reactivity 

Osteopontin (human) 0.2% 

Osteopontin (bovine) <0.03% 

Osteopontin (mouse) (thrombin cleaved) 0.9% 

 

 Sensitivity 

The sensitivity or limit of detection of the assay is 3.03 ng/mL. The sensitivity was determined by interpolation 

at 2 standard deviations above the mean signal at back-ground (0 ng/mL) using data from 10 standard curves.  
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 Precision 

 Intra-assay precision was determined in by assaying 20 replicates of three buffer controls containing 

osteopontin in a single assay. 

ng/mL %CV 

66.3 6.9 

15.9 6.3 

5.3 8.5 

 

 Inter-assay precision was determined by measuring buffer controls of varying osteopontin concentrations 

in multiple assays over several days.  

 

ng/mL %CV 

65.9 8.2 

16.8 11.9 

5.9 15.8 
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