Detection of the hMSH2 Gene - Colon Cancer Testing Lab

Introduction:  Would you want to know if you had a mutation in a gene that increased your risk of getting a certain disease, like cancer?  What if having the mutation didn’t guarantee you would actually get the disease, but just made it more likely?  What if you could still get the disease even if you didn’t have the mutation?  This lab explores the tools and methods used to test for certain gene mutations.

The majority of colon cancer patients do not have a hereditary form of the disease.  However, there are several gene mutations that make a person more susceptible to developing colon cancer.  

· People who inherit a mutation in the FAP (familial adenomatous polyposis) gene have nearly 100% chance of developing colon cancer.  This causes them to develop polyps (or cysts) in their colon that ultimately become cancerous.  

· There are also four types of HNPCC (hereditary nonpolyposis colorectal cancer) genes, where an individual with a mutation in any of these genes has an 80% lifetime risk of developing colon cancer.  These four genes are:  hMSH2, hMLH1, hPMSI, hPMS2.

Together, these mutations only account for about 5% of all colorectal cancer cases.  Therefore, having the mutation makes you much more susceptible to getting the disease, but not having the mutation does not put you in the clear.

The story: A young woman, Valerie (age 32) has just found out that she is pregnant and she is concerned about her future health as a mother. She was concerned because she knew that her mother developed colon cancer when she was in her late thirties.  This particular type of colon cancer is usually associated with inherited hMSH2 mutations.  Since she is approaching that same age, she wants to know if she has the same mutation in the hMSH2 gene.  It is your job to analyze her DNA for the presence of the hMSH2 mutation.  

Day 1: 

Practice Loading Gels (see separate sheet)
**Important – These practice gels are going to be used in ALL Biology I Honor classes.  DO NOT destroy them**

1. Obtain a practice gel, and (using tap water) submerge the gel underwater.

2. Set a micropipette (with a tip) to 35 µL.

3. Using the practice loading dye (dark green), each person in your group should practice loading 35 µL of this dye into a well of the practice gel - Remember that the loading dye is more dense than water, so it will sink into the well…you don’t need to poke the tip into the well itself (instead, place the tip just above the well, and steady your hand as you release the loading dye from the micropipette).

Day 2: 
The doctor’s have the following samples of DNA that have been mixed with restriction enzymes in preparation for the next step:


Sample A – A known DNA sample called a “Standard” that contains fragments of known length


Sample B – Control DNA that is known to have two normal copies of the hMSH2 gene


Sample C – Valerie’s DNA from her blood


Sample D – Control DNA that is known to have two mutant copies of the hMSH2 gene


Sample E – Valerie’s DNA from her colon cells

Running the Gels

1. Obtain a gel electrophoresis box and fill it with TE buffer about an inch deep. 

2. Place the gel tray in the electrophoresis box so that the negative end of the gel tray (where the wells are located) is near the negative black electrode.  Why are we orienting the wells toward the negative end of the electrophoresis box?

3. Add more electrophoresis buffer to a level that just covers the entire surface of the gel.  Do not overfill with buffer, but do make sure that the wells are completely submerged.  If you notice “dimples” around the wells, add a little more buffer.

4. Cut a small piece off of one corner of your gel.  On the diagram below, indicate which corner was cut, and label the wells accordingly.  This will help you keep track of which wells will receive which DNA samples.  

5. Set the micropipette to 35 µL.  You will load 35 µL of each DNA sample into a separate well.

6. Place the top of the electrophoresis box so that the plugs fit into the leads.  Always match red to red, and black to black!  DO NOT YET PLUG ANYTHING INTO THE WALL.

7. Check in with your teacher to make sure that everything is set up correctly.  Your teacher will help you plug in the box, and set the voltage.

8. Once your box is plugged in, you should see bubbles coming from the wires at the end of the box.  This confirms that the power is working.

9. Check your gel in about 10 minutes to see if the dye is moving toward the positive end of the box.  Do you see it separating into two colors?  We’ll leave the gels running for about 75 minutes.  Run the gels until the loading dye has traveled 4-8 cm from the wells.  Why should the gels NOT run longer than about 75 minutes?

10. Your teacher will disconnect the electricity after about 75 minutes, and will stain the gels overnight, so that you can analyze them.

Day 3:

Read and Discuss Results

1. Drain off the de-ionized water that was used to rinse your gels.

2. Place your gel on the light box.  Study each lane carefully.  Sometimes the bans are very dim.  (Why would this be the case?) Draw a detailed picture of your gel.  Label your picture with the sample of DNA in each lane and the relative size of the DNA fragments on the “standard”.  Your teacher will give DNA “Standard” fragment lengths to you. 
3. Write out what you see on your gel that is different than what you expected.  What do you see that was expected?  Predict the lengths of DNA in each lane using the DNA “standard” as a guide.

4. Compare your gel to the reference gel provided by your teacher.  How do the gels compare?  Are there bands missing on your gel?  How could this happen?  If instructed by your teacher, make a detailed and labeled drawing of the reference gel.  

5. Analyze the results of the genetic test.  Does Valerie have the mutated form of the hMSH2 gene?  (Use the reference gel to draw this conclusion if instructed by your teacher.) 
Data Collection
Your gel






Reference gel 

Written observations: (Day 3: Steps 3,4)
Gel Analysis (Day 3: Step 5: Does Valerie have the mutation?  How do you know?)
