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Background
Biologists often must know the concentrations of specific molecules in biological extracts.  This is often accomplished by measuring the amount of light of a particular wavelength absorbed by the molecule or another molecule derived from it.  If a molecule absorbs light of a certain wavelength, absorbance varies with the concentration of the compound as described by the Beer-Lambert Law:


A = acl

where A is absorbance, c is the  concentration of the compound, l is the length of the light path, and a is the absorption coefficient of this compound at this wavelength.  A graph of Absorbance vs. concentration should therefore yield a straight line with a slope of al. In practice the Beer-Lambert law applies only over a limited concentration range because at higher concentrations some molecules are shielded; however, a solution can be diluted to bring it "in range." 

To determine the concentration of a particular compound in an unknown solution one first prepares a standard curve by measuring the absorbances of a set of solutions of known concentrations then graphing absorbance vs concentration.  One then measures the absorbance of the unknown solution and estimates its concentration by extrapolation against the standard curve.

Biologists often wish to measure the protein concentration in an unknown sample.  The most widely used technique for measuring [protein] is called the “Bradford assay.” The Bradford assay is based on the observation that Coomassie Brilliant Blue changes shape when it binds to protein such that its absorbance maximum shifts from 465 nm to 595 nm.  The A595 of a solution containing the dye thus varies linearly according to the Beer-Lambert law with [protein] as long as the [dye] is sufficient that all proteins present are saturated with dye. Note that we will not be measuring absorbance by the proteins themselves. However, since the amount of dye bound to protein is directly proportional to the amount of protein, the bound dye can be used as an indirect indicator for protein.

In this laboratory we will use the Bradford assay to measure the protein concentration in several unknown solutions.  One objective is to familiarize you with one of the most widely used techniques in cell and molecular biology, which you will use again repeatedly.  A second objective is to familiarize you with standard curves.

Protocol

1. Turn on the spectrophotometer to allow it to warm up, and set the wavelength to 595 nm.

2. Weigh out about 0.5 gram of your chosen substance.  Note exact weights on your data sheet, then place in coffee grinder with some dry ice.

3. Grind to a powder, then place in mortar and pestle.

4. Add 5 mls phosphate buffered saline (PBS) and a pinch of sand, then grind until large unbroken chunks are no longer apparent.

5. Filter brei through cheesecloth into 10 ml measuring cylinder and note volume.

6. Transfer 1.5 ml of each extract to a microcentrifuge tube.

7. Spin for 1 minute at 14,000 g.

8. Prepare a set of five BSA standard solutions in PBS, starting with a stock solution containing 2 mg/ml.  Concentration of the standards should range from 0.2 to 1.0 mg/ml; the Bradford assay obeys the Beer-Lambert law for concentrations between 0.2 and 1.4 mg/ml.  Work out your dilution strategy before measuring anything.  Since you will only be using 0.1 ml of each standard in the assays, the volumes of your standard solutions are not critical; however, make sure you don't use up your BSA stock solution.

9. Dispense 4.9 ml Bradford reagent into 7 test tubes; these will be your reaction tubes. Five are for your BSA standards one is for your unknown, and one is for a spectrophotometer blank.

10.  NB
The dye contains phosphoric acid and should be handled carefully.

11. Add 100 µl of each sample to the appropriate reaction tubes.  For the blank, use PBS.   Cover each tube with parafilm, then mix gently by inversion and incubate at room temperature for at least 5 minutes (but no more than 1 hour).

12. Zero the spectrophotometer by turning the left knob until the meter reads 0% transmittance (∞ absorbance) with nothing in the chamber.

13. Place the blank in the chamber and, using the right knob, standardize the spectrophotometer by adjusting the meter to 100% transmittance (0 absorbance).

14. Measure the A595 of each of your BSA standards and your unknown solutions, standardizing the spectrophotometer with the blank between each measurement.

15. Prepare a standard curve by plotting the A595 for each of your BSA standards against their concentration (in mg/ml).  Draw a "best fit" straight line through the data points for the standards.  NB
The line should be drawn to fit through the data points.  It does not need to pass through the origin.

16. Using the standard curve you have prepared, estimate the protein concentrations in your unknown solutions.  If the absorbance of any of your unknowns is greater than that of the 1.0 mg/ml standard prepare suitable dilutions until it is within range.  Be sure to note the dilution factor on your data sheet!

17. Calculate the original protein concentration in your unknown and enter the data in your data sheet.
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