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Protein Standard Curve
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· Standard curves are used in many assays in biotechnology.
· The idea involves making a series of standard solutions that are then assayed for their value.
· The most typical assay is called a colorimetric assay.  This is the type of assay used in the gel filtration lab.
· In this experiment you will create a protein standard curve using albumin protein with a known concentration (2mg/mL, undiluted).
· The albumin protein will be diluted to various concentrations that you will then calculate.
· A multi-cell spectrophotometer will be used to obtain an absorbance reading for each protein concentration.
· With this data a graph can be created of net absorbance (562nm) vs. protein concentration.
· This will be your standard protein curve that will be used to determine the protein concentration of your cell culture.
For more information on the College of the Canyons Biotechnology program contact 

Jim Wolf, Associate Professor of Biology/Biotechnology at (661)362-3092 or email: jim.wolf@canyons.edu
I.  Objectives:

1. To understand the importance of standard curves and assays in biotechnology.

2. To become proficient at making standard solutions.

3. To use a spectrophotometer to determine the net absorbance of each dilution.

4. To create a standard protein curve after obtaining the above data.

5. To be able to use this standard curve in the next lab to determine the protein concentration of your cell culture.

II. Background:

Standard curves are used in many assays in biotechnology.  In addition to protein concentration assays, other types include: DNA/RNA assays that use UV light to visualize the nucleic acids directly in the spectrophotometer and isotopic assays that count the amount of radioactive product in particular sample (as in pulse chase assays used to identify Krebs cycle compounds).

The protein assay lab will consist of three distinct phases: 

1. Standard preparation:  Your team will be given an ampule of protein.  This protein is albumin, and is at the concentration of 2mg/ml.  This assay technique will work for protein concentrations from 20-2000 µg.  If the protein concentration is higher or lower, the data becomes nonlinear and the standard curve needs to be adjusted.  To adjust for concentrated samples, a dilution is done, and for very dilute samples, either a more sensitive spectrophotometer is needed, or the samples are concentrated (via osmotic dialysis).

2. Develop the samples:  A 50 to 1 solution of protein color development solution will be prepared.  The solution is unstable and must be mixed within a few hours of its use.  It is a redox reaction that involves the reduction of Cu+2 to Cu+1. The amount of this reduction is dictated by the amount of protein (in an alkaline media) and the Cu+1 then interacts with bicinchoninic acid to create a color change.  This is essentially a modified Biuret reaction similar to that employed in the gel filtration lab. The name of the particular test kit we use is a BCA Protein Test Kit. 

3. Collect the data: Once you have prepared your samples you will use a multichannel spectrophotometer to collect the ABS 562 data for the samples and two unknowns.  You will then graph your known samples and, using the standard curve you have just created, determine the unknown sample protein concentration by interpolating the ABS to the protein concentration.  You will also assess your unknown using other group’s graphs in order to get a feel for the accuracy of this technique. 

REMEMBER TO USE A MICROPIPETTE FOR ALL STEPS.

III. SOP/Lab Activities:

Important: Always note any addenda that are posted by the instructor.

1. Standard Preparation:

1.1 Aliquot the following solutions in 10 labeled microfuge tubes. (Be sure and use the 2.0 mL round bottom tubes). 

	Tube
	Protein
	0.9 Saline
	Concentration
	ABS 562

	#
	(µL)
	(µL)
	(mg/mL)**
	(nm)

	1
	100
	0
	
	

	2
	90
	10
	
	

	3
	80
	20
	
	

	4
	70
	30
	
	

	5
	60
	40
	
	

	6
	50
	50
	
	

	7
	40
	60
	
	

	8
	30
	70
	
	

	9
	20
	80
	
	

	10
	10
	90
	
	


1.2 Now make two extra tubes of any two of the above 10 concentrations.  These will be unknowns that you will give to your lab colleagues so that they may deduce the concentrations using the standard curve.  Remember to clearly label these tubes and to mark down the concentrations in your lab book.  It goes without saying that these values should be kept confidential until later in the lab.  Save your remaining albumin solution in case you make a mistake in later steps.

1.3 ** Do not perform the concentration calculations yet as you will have time to do this later in the lab, during incubation.

2. Develop the Samples:

2.1 Add to each of the previously prepared standards 1.9 ml of the BCA solution. Do not forget to get a pair of unknowns from another lab group, write down their source and ID, and add the BCA solution to 100 µL of each unknown.

2.2 Place tubes into floating rack and place rack into 37( water bath for 30 minutes.  

2.3 During this time determine the protein concentration of the samples you prepared by using C1V1=C2V2.  For example, tube #2 contains 90µL of the 2mg/mL stock protein solution and 10µL of the saline solution.  Therefore:
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3.   Collect the data: Using the multichannel spectrophotometer



3.1
Turn apparatus ON.

3.2 
Fill one cuvette with blank solution (2 mls of the un-reacted BCA reagent which should be green in color) and 10 cuvettes with standards.  Keep track of what cuvette contains what sample.



3.3 
Position the blank into the multi-cell reader into slot # 1 and the 5 



first samples in slots 2-6.



3.4
Using the soft keys (the arrows that are on the top part of the 



keyboard that point to the display), go to “(MORE)”.  (See 




diagram of soft keys and display on last page of lab)



3.5
Go to “SCA”, then to “STD CURVE”.



3.6
Press the soft key under “SET UNITS” several times, until 




appropriate units are displayed (mg/ml) 



3.7
Set the wavelength (lambda) to 562 nm then press “Enter”.



3.8
Go to “(MORE)”, then to “CREATE TABLE”.



3.9
Type in the concentration of the first sample (not the blank) then 



press “Enter”.



3.10
Repeat this step for the 9 remaining samples.  When finished, go to 


“ENTRY DONE”.



3.11
Go to “START”.



3.12
When the spectrophotometer is done reading, remove the first 5 



samples from slots 2-6 and replace them with the last 5 samples.  



(Leave the blank in slot # 1!!!)



3.13 
Go to “START”.



3.14
Print the Standard Curve that is displayed when the reading is 



completed.



3.15
Go to “ENTRY DONE”.



3.16
Position the cuvettes containing unknowns in slots 2-6 (leaving the 


blank in slot # 1).  Keep track of which unknown is in which slot.



3.17
Go to “START”.



3.18
Use the arrows on the right side of the keyboard to navigate to the 



slot # in which your unknown was, and record the values obtained 



(ABS and Concentration).



3.19
When done, press “EXIT” on the keyboard, then “YES” using the 



soft keys.
NOTE:  The computer does use the graph to interpolate the concentrations from the sample.  However, it just provides the values obtained without showing how the student can use the graph as a tool. 
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All of the data and the standard curve graph should be placed in to your lab notebook.   Remember that you will be using your standard curve to determine the protein concentration of your cell line in the next lab.

IV. Post-Lab Questions/Activities: The following post lab questions are for your benefit. The questions will help you to address a range of topics relating to the lab activity. Along with the post lab handouts, these questions will help to ensure that you have both correct information regarding the lab data and crucial lab processes. Complete the post lab questions at the end of the lab and post lab handouts (keys for both of these are available from your instructor) before making any lab-notebook entries.
1. What correlation is apparent between net absorbance and protein concentration?

2. Why is this correlation important in biotechnology?

3. After the standard curve is obtained, what is required to determine the protein concentration of a sample?

4. Describe the range of values for your protein unknowns by looking at least three other groups’ graphs.  What are a few of the sources of the range of values that these graphs revealed for your unknowns? 

5. How will this help you to determine the protein concentration of your cell line?

V. Notebook Entries: Data from the lab should be the focus of this section and if there are any incorrect results, you should discuss this as well as expected results. Section V will contain both your results and discussion. Your data should drive the discussion. An informed discussion is dependent on understanding the post lab questions/activities.
Your intro should:

· Define standard curves and use in science.

· Dilution to create standards and visualizing via Bradford’s and spectrophotometer

· Determination of unknowns via use of computer generated standard curve.
Results should be:

· Computer generated graph with best-fit line: 0.1 mg/mL demarcations, best-fit line, and complete/accurate labels.

Discussion should consider the following:

· Reasons for variation in the curve points (technique).

· Values for unknown and use of curve to interpolate these values, range of values from class (room permitting).

The previous lab protocol can be reproduced for educational purposes only.  It has been developed by Jim Wolf, and/or those individuals or agencies mentioned in the references. 

References: BCA Protein Assay Kit; Pierce Inc. 3747 N. Meridian Road, P.O. Box 117, Rockford, IL 61105   www.piercenet.com
Addenda 1: Display and soft key images for Beckman DU Series Spectrophtometer
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