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Procedure for the Electrophoresis/DNA fingerprint lab 

 
Purpose: The purpose of this lab is to introduce students to agarose gel electrophoresis as a tool for 
                 separating DNA fragments and to introduce students to the concept of DNA fingerprinting. 
 
 
Materials: 
 Test tube rack    1 Micropipettor 
 Pipette Tips    Pipet Aid 
 3” x2” glass slide   Small Cup for pipette tips 
 10mL graduated pipette (station 1) Plastic Staining Tray (station 2) 
 
 
Procedure: 
Part  I- Preparing the gel 
 

1. Set the glass slide on a smooth level section of your lab table. 
2. Attach the pipet-aid to the 10ml pipette and go to the flask of melted agarose gel.  
3. Obtain 8ml of melted agarose solution; return to your station and promptly spread 7ml of 

the melted agarose on the glass slide. 
4. Position the comb as has been demonstrated to you. 
5. Allow the agarose solution to cool and solidify into a gel for at least 3-4 minutes. 
 

Meanwhile... 
 

Practicing to preparing the samples for electrophoresis 
 

Each lab partner should practice twice, each time with a different color ink. 
  

1.   Put a clean tip on your micropipette. 
2. Set the micropipette for 10μl. 
3. To load, push the button on the micropipette to the 1st stop, put it into the ink and  
 release. This will take up the ink. To unload, push the button on the  
 micropipette through the 1st stop.  
4. Load10μl of practice ink into the micropipette, pipette the practice ink into the  

practice wells. 
 

                  Be sure that the tip of your pipette is in the well, but not to deep to puncture the gel. 
 

5. Discard your pipette tip after each use and get a new tip.  Use 2 different inks. 
 

Part II- Loading the gel 
 

1. Your agarose gel should be ready if it appears cloudy.   
2. Gently remove the comb from the gel.  You should have 4 wells in your gel. 
3. Lift the slide with the gel and place onto the platform of the gel box with wells at the black 

end. 



4. Check to see that there is enough buffer solution in your box to cover your gel and wells.  If 
your gel is not completely covered add more buffer solution. 

 
5.     Each student will load one well.  Set the micropipette for 10 μl.  Get a new micorpipette 

tip.  You will obtain your DNA samples from the teacher.   
6. Based on your practicing, transfer the contents of your DNA sample (A, B, C, D) into one of  

the wells in the gel.  The other members will get a new micropipette tip and transfer their  
DNA samples into the other wells.   

 
        Do not shake or move the gel electrophoresis box. 
 
6.     Record which well contains your sample and which contains your lab partners’ samples. 
 

Part III- Running the gel (two groups share a power supply). 
 

1. Close the lid of the gel box without disturbing the solution and sloshing the DNA samples. 
2. Turn on the power supply.  Adjust the power supply to be just under 200 volts.   
3. You will let your gel electrophoresis run for 15 minutes.   

Look to see if bubbles are being produced at the electrodes in the gel box. 
Check for colored bands across your gel that are migrating from the wells.  

         4.      While waiting for your gel to run, begin answering the analysis questions. 
5. After 15 minutes turn off the power supply.   
6. Remove the lid of the power supply.  Pick up the slide with the gel (be careful because the 

gel tends to slip off the slide) and place them into the staining tray.   
  

Part IV- Staining the DNA in the gel. 
 

1. Add methylene blue dye until the gel is barely submerged.   
2.  You will stain the gel for 5 minutes by rocking the tray back and forth. 
3.    After 5 minutes pour the stain back into the bottle and rinse the gel once in deionized water 
         (NOT TAP WATER!).   
4. Pour off the old deionized water and pour new deionized water into the tray and re-rinse 

(destain) the gel. Destain for 5 minutes and pour off the water.  
 

In the table below, list the students who performed the given task.  If the table is not filled out, 
the lab will be given a zero. 
 

Task Performed Name of Student 

Prepared the Gel   

Loaded DNA sample #1 in well #1   

Loaded DNA sample #2 in well #2   

Loaded DNA sample #3 in well #3   

Loaded DNA sample #4 in well #4   

Stained and De-stained Gel   
 

 



Analysis Questions: 
 
1. Describe in a few sentences the pattern of the bands in your gel. 

 
 
 
 
 
 

2. What role does DNA play in protein synthesis? 
 
 
 
 
 
 
 
 
 

3. Explain how any mutation in the nucleotide base sequence of DNA can create a protein with a 
different structure. 

 
 
 
 
 
 
 
 
 

4. How does DNA fingerprinting provide a valuable tool in identifying different individuals? 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Real World Application #1- Solve the Crime 
 
Assume that you are a molecular biologist involved in forensic medicine.  Two women have been raped 
within a span of 2 weeks and you have been given the following evidence relating to the crime:  Blood 
samples from both women, semen collected on each victim, and blood samples from three possible 
suspects.   
 
You purify the DNA from each sample, cut the DNA’s with restriction enzyme and then perform 
agarose gel electrophoresis on the DNA as follows: 
 
 Well 1 -- Blood from victim A  
 Well 2 -- Blood from victim B  
 Well 3 -- Semen collected on victim A  
 Well 4 -- Semen collected on victim B  
 Well 5 -- Blood from suspect X  
 Well 6 -- Blood from suspect Y  
 Well 7 -- Blood from suspect Z  
 
Results from the electrophoresis of DNA after cutting with restriction enzyme: 
 

 
Questions:   

1. Were both women assaulted by the same man? Explain your reasoning. 
 
 
 
 
 
 
2. Which, if any, suspect or suspects, is/are involved? Explain your reasoning. 



Real World Application #2- Who’s Your Daddy? 
 
Assume that you are a molecular biologist and you have been asked to help identify the biological father 
of a baby.  After adding an appropriate restriction enzyme to each of the DNA samples, you perform 
agarose gel electrophoresis on the DNA. 
 
 Well 1:    Sample from mother's blood 
 Well 2:    Sample from baby’s blood 
 Well 3:    Sample from blood of possible father E 
 Well 4:    Sample from blood of possible father F 
 Well 5:    Sample from blood of possible father G 
 
 
Results from the electrophoresis of DNA after cutting with restriction enzyme: 
 

1          2     3                            4                          5    

 

Questions: 
1. Who is the child’s father?  Explain your answer. 
 

 


