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Overview

Quantity: 100 tests

Reactivity: Others

Application: Biochemical Assay (BCA)

Product Details

Purpose: Protein carbonyls in protein samples (1-10 mg/mL) are first derivatized with the Protein 

Carbonyl Fluorophore. The Fluorophore binds to the protein carbonyl group in a 1:1 ratio. 

Proteins are then TCA precipitated and free Fluorophore is removed by washing the protein 

pellet with acetone. After dissolving the protein pellet in GuHCl, the absorbance of protein-

fluorophore product is measured fluorometrically with a 485/538 nm filter set, and the protein 

carbonyl is subsequently calculated.

Brand: OxiSelect™

Sample Type: Cell Lysate, Purified Protein, Serum, Plasma, Urine

Detection Method: Fluorometric

Characteristics: OxiSelect™ Protein Carbonyl Fluorometric Assay provides a convenient system to measure the 

protein carbonyl content in plasma, serum, cell lysates, tissues and purified proteins. Each kit 

provides sufficient reagents to perform up to 100 assays including unknown protein samples, 

assay blanks and standards.

Protein Carbonyl Fluorophore (100X) : One 50 μL amber vial1. 

5X TCA Solution : One 50 mL bottle2. 

Sample Diluent (10X) : One 20 mL bottle3. 

Protein Solubilization Solution : One 15 mL bottle4. 

Assay Diluent (4X) : One 50 mL bottle5. 

Components:
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Fluorophore Standard : One 20 μL amber vial of a 20 mM solution in DMSO6. 

Material not included: 1 to 10 mg/mL protein samples such as plasma, serum, cell lysate, purified protein1. 

Protein assay such as Pierce BCA or Bradford assay2. 

Acetone3. 

Streptomycin sulfate4. 

5 μL to 1000 μL adjustable single channel precision micropipettes with disposable tips5. 

50 μL to 300 μL adjustable multichannel micropipette with disposable tips6. 

Bottles, flasks, and conical or microcentrifuge tubes necessary for reagent preparation7. 

Centrifugal filter or concentrator8. 

Reagents and materials necessary for sample extraction and purification9. 

96-well black or fluorescence microtiter plate10. 

Fluorescent microplate reader capable of reading 480 nm (excitation) and 530 nm (emission)11. 

Target Details

Background: Protein oxidation is defined as the covalent modification of a protein induced either directly by 

reactive oxygen species (ROS) or indirectly by reaction with secondary by-products of oxidative 

stress. Oxidative modification of proteins can be induced in vitro by a wide array of pro-oxidant 

agents and occurs in vivo during aging and in certain disease conditions. There are numerous 

types of protein oxidative modification. The most common products of protein oxidation in 

biological samples are the protein carbonyl derivatives of Pro, Arg, Lys, and Thr. These 

derivatives are chemically stable and serve as markers of oxidative stress for most types of 

ROS. Traditionally, carbonyls have been measured spectrophotometrically through derivitization 

of the carbonyl group with dinitrophenylhydrazine, although this method has limited sensitivity. 

In response to this, a new fluorescent compound has been developed that binds specifically to 

carbonyls of oxidized proteins at 1:1 Molar ratio. Upon binding with the protein carbonyl, the 

fluorescence produced is a direct measure of protein carbonyls and is more sensitive than the 

traditional spectrophotometric assay using DNPH.

Application Details

Application Notes: Optimal working dilution should be determined by the investigator.

Comment: Detect protein carbonyl formation by fluorescent microplate reader•

Suitable for plasma, serum, urine, cell lysates or purified proteins•

1X TCA Solution: Dilute the 5X TCA Solution to 1X with deionized water. Stir to homogeneity. 

Store the 1X TCA at room temperature. Note: TCA Solution is highly corrosive. Use caution 

when handling.

•Reagent Preparation:
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1X Sample Diluent: Dilute the 10X Sample Diluent to 1X with deionized water. Stir to 

homogeneity. Store the 1X Sample Diluent at 4 °C.

•

1X Assay Diluent: Dilute the Assay Diluent 1:4 with deionized water. Mix to homogeneity. 

Store the 1X Assay Diluent at 4 °C. 3

•

1X Protein Carbonyl Fluorophore: Prepare only enough for immediate applications. Prepare 

1X Protein Carbonyl Fluorophore by diluting the 100X Protein Carbonyl Fluorophore stock 

solution 1:100 with 1X Sample Diluent. Do not store diluted solution.

•

Sample Preparation: All samples should be assayed immediately or stored at -80 °C. The assay can be used on cell 

lysates, tissue homogenates, serum, plasma, urine, as well as other biological fluids when 

applicable. Run proper controls as necessary. Always run a standard curve with samples. Use 

1X Sample Diluent for dilutions and preparations of samples. Sample concentrations must be 

adjusted to 1-10 mg/mL prior to performing the assay. Note: For protein samples lower than 

1 mg/mL, concentrate by centricon filtration or by mixing 0.8 vol of protein sample and 0.2 vol 

of 5X TCA solution, incubating 10 minutes on ice and centrifuging at 10,000 g. Dissolve the 

protein pellet in a small volume of 1X PBS. (Optional): High nucleic acid can erroneously 

contribute to higher estimation of carbonyls. To remove nuclei acid, add streptomycin sulfate or 

PEI to a final concentration of 1 % and 0.5 % respectively, incubate samples 30 minutes at room 

temperature and remove the nuclei acid precipitates by centrifuging at 6000 g for 10 minutes at 

4 °C. Test supernatant accordingly.

Cells or Tissues: Centrifuge cells at 1,500 x g for 5 minutes at 4 °C. Remove media and 

resuspend in 1-2 mL cold 1X Sample Diluent. Homogenize or sonicate cells or tissues on ice. 

Centrifuge at 10,000 x g for 5 minutes at 4 °C. Remove supernatant and store on ice. Store 

on ice or at -80 °C for long-term storage. Prior to use, adjust the total protein concentration to 

1-10 mg/mL with 1X Sample Diluent.

•

Serum: Collect blood without using an anticoagulant. Allow blood to clot for 30 minutes at 

room temperature. Centrifuge blood at 2,000 x g for 15 minutes at 4 °C. Carefully remove the 

top yellow serum layer without disturbing the white buffy layer. Store on ice or at -80 °C for 

long-term storage. Prior to use, adjust the total protein concentration to 1-10 mg/mL with 1X 

Sample Diluent.

•

Plasma: Collect blood using an anticoagulant such as citrate or heparin. Centrifuge blood at 

1000 x g for 5 minutes at 4 °C. Carefully remove the top yellow serum layer without 

disturbing the white buffy layer. Store on ice or at -80 °C for long-term storage. Prior to use, 

adjust the total protein concentration to 1-10 mg/mL with 1X Sample Diluent.

•

Urine: Urine normally has very low protein concentrations and is only recommended if it can 

be prepared in the 1-10 mg/mL range. Use 1X Sample Diluent for all dilutions.

•

Determine the protein concentration of each sample. Adjust the protein concentration to 

between 1-10 mg/mL with 1X Sample Diluent.

1. 

Add 50 μL of sample to a microcentrifuge tube, and follow with a 50 μL of the freshly 

prepared 1X Protein Carbonyl Fluorophore solution to each sample tube. Vortex thoroughly.

2. 

Assay Procedure:
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Incubate samples overnight at room temperature and protected from light.3. 

Add 400 μL of 1X TCA solution to each tube. Vortex thoroughly and incubate on ice for 

10 minutes.

4. 

Centrifuge the tubes at 10,000 x g for 10 minutes. Remove and discard the supernatant.5. 

Add 1 mL of acetone to each tube and vortex thoroughly in order to break up the pellet. If the 

pellet does not disintegrate upon vortexing, use a spatula or other small implement to 

manually break up the pellet.

6. 

Centrifuge the tubes at 10,000 x g for 10 minutes.7. 

Repeat the acetone wash two additional times.8. 

After the last wash, remove and discard the supernatant. Leave sample tube lids open, allow 

the sample pellet to dry out thoroughly for 1 hour.

9. 

After ensuring that all of the acetone has evaporated, add 50 μL of Protein Solubilization 

Solution to each tube. Vortex thoroughly and incubate 10 minutes at room temperature.

10. 

Add 450 μL of diluted Assay Diluent to each tube and vortex. Note that samples have been 

diluted 1:10 from their original concentration.

11. 

Centrifuge the tubes at 10,000 x g for 10 minutes to remove excess debris. 512. 

Determine the protein concentration of each sample.13. 

Prepare a standard curve as outlined in Table

15. Transfer 100 μL of each sample or prepared standards to a 96-well black fluorescence 

microtiter plate.

1. 

Read the fluorescence with a fluorescence plate reader with 480 nm excitation /530 nm 

emission filter settings.

2. 

14. 

The following figures demonstrate typical Protein Carbonyl Fluorometric Assay results. 

Fluorescence measurement was performed on SpectraMax Gemini XS Fluorometer (Molecular 

Devices) with a 485/538 nm filter set and 530 nm cutoff. One should use the data below for 

reference only. This data should not be used to interpret actual results. Figure

Protein Carbonyl Fluorophore Standard Curve. Calculations:

Determine the average fluorescence for each standard and sample. Subtract the value of 0 

nM Fluorophore blank from itself and all other standard and sample values. These are the 

adjusted RFU values.

1. 

Graph the adjusted RFU values for the standards as a function of their corresponding 

concentration from Table

61. 

Determine the carbonyl concentration of samples using the equation obtained from the 

linear regression of the standard curve. Calculation Example: Chemically oxidized and 

reduced BSA were prepared at 10, 5, and 1 mg/mL in 1X Sample Diluent. Samples were 

then derivatized with the Protein Carbonyl Fluorophore and processed according to the 

Assay Protocol. After TCA precipitation and wash, the protein pellet was dissolved in 

Protein Solubilization Solution and the protein concentration of the solubilized protein 

was determined by BCA assay. For example, for the 10 mg/mL Oxidized BSA sample, 

after 10-fold dilution with Assay Diluent the solubilized protein concentration was 

2. 

2. 

1. 

Calculation of Results:
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0.63 mg/mL and its adjusted RFU reading is

Protein Carbonyl Concentration (nM) = [(1015 RFUs - 4.9382 (y intercept)) / 

1.3797(slope)] x 10 (Dilution Factor) = 7321 nM Protein Carbonyl Content (nmol/mg) = 

7321 nM / (0.63 mg/mL x 10 (Dilution Factor)) = (7.321 nmol/mL) / (6.3 mg/mL) = 1.162 

nmol/mg Figure

3. 

Protein Carbonyl Contents in Oxidized and Reduced BSA. 74. 

Restrictions: For Research Use only

Handling

Handling Advice: Avoid multiple freeze/thaw cycles.

Storage: 4 °C/-20 °C

Storage Comment: Upon receipt, aliquot and store the Protein Carbonyl Fluorophore and Fluorophore Standard at -

20°C to avoid multiple freeze/thaw cycles. Store all other components at 4°C.
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