Protein Assay - Bradford Method
Introduction 
We frequently express the amount of small molecules such as metabolites in terms of concentration, usually as the millimoles of a metabolite per liter of water (mM).  It is often useful, however, to determine concentration in terms of the total mg of protein that is present inside the cell.  For instance, food producers include the amount of protein as one of the standard descriptors of nutritional content.  You will measure protein content in food and compare your results to the manufacturer’s label.  Protein is usually expressed as mg protein/ml of solution, and the Bradford Protein Assay is one of the most common measurements made in biochemistry and molecular biology laboratories.

Many protein assay methods rely on special dyes that have absorbance spectra that are altered by binding to protein.  Thus, a higher absorbance at a particular wavelength indicates a greater amount of protein.  The first step in a protein assay is to generate a standard curve, which shows how absorbance of the dye changes as the concentration of a protein standard of known concentration changes.   The standard curve can then be used as a reference, so that protein concentration of sample unknowns can be determined based on the dye’s absorbance in the presence of the sample (Fig. 1).  The type of  protein standard used is important, because different proteins bind dyes differently.  We will use Bovine Serum Albumin (BSA) as a standard.  The dye used will be Coomassie G-250, which primarily binds basic and aromatic amino acid residues, especially arginine.   When bound to protein, the Coomassie G-250 absorbs strongly at a wavelength of 595 nm.  We will determine the protein concentration in a several different types of milk.   
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Protocol
Prepare a 1:50 dilution of the milk samples in 1x PBS 

1. label 4 microtubes for each milk sample type.

2. pipet 196 (l PBS into the microtubes.

3. add 4 (l of milk into the microtubes.

Label the cuvettes as follows:
‘Blank’ = 1x PBS

‘1’ = 0.125 mg/ml standard protein

‘2’ = 0.250 mg/ml standard protein

‘3’ = 0.500 mg/ml standard protein

‘4’ = 0.750 mg/ml standard protein

‘5’ = 1.000 mg/ml standard protein

‘6’ = 1.500 mg/ml standard protein

‘7’ = 2.000 mg/ml standard protein

‘A’ = low fat milk
‘B’ = fat free milk
‘C’ = soy milk
‘D’ = baby formula
Add 1 ml of dye reagent to each cuvette.

Pipet 20 (l 1x PBS to cuvette labeled ‘blank’.

Pipet 20 (l of each standard protein into the appropriate cuvette.

Pipet 20 (l of each milk sample into appropriate cuvette.

Incubate at room temperature for at least 5 min (and less than 60 min).

Measure the absorbance of each sample at 595 nm with a spectrophotometer.

Homework
1. Generate a standard curve graph using the 7 known concentrations of protein.  

2. Use the graph to determine the protein concentration (in mg/ml) of the 4 milk samples.  

3. Make a table that includes the type of milk (col 1), your measured absorbance (col 2), your measured protein concentration (col 3), the mean and standard deviation of the entire classes’ measured protein concentration (col 4), as well as the concentration on the product label (col 5)for each of the 4 samples.   
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