GMO Detection Lab

Protocol 1: Extraction of DNA

Purpose: The following steps are to clean your DNA in order to amplify it (PCR). We need to have a clean, uncontaminated sample to complete the next step.
Guide: 
1. Choose food to detect GMO’s- I will assign one person for the GMO free control food. 
2. Mass approximately 1 g of chosen food in weigh boat (back of room)
3. Place approximately 1g of your food in mortar and pestle
4. Add about 5 mls of d. water to pestle and grind for 2 min. 
5. Add another 5 mls of d. water and grind for another 2 minutes
6. You should have thin, soupy, slurry- you will need to pull through a tip so mash!!!
7. Remove 100ul of slurry and add to the 500ul tube of Insta-Gene.
8. Shake the slurry+ Insta gene tube for 15 seconds. You want the beads to thoroughly mix with mashed food
9. Place in 95 C water bath for 5 minutes.
10. Centrifuge your tube (be sure that they are balanced!) for 5 minutes.
11. WITHOUT disturbing the pellet at the bottom of the tube, pipette 20 ul of your now clean DNA into a PCR tube (tiny tube). 
Label the tubes with a marker. Repeat.
You will need two tubes of your DNA. 
Each contains 20ul.

12. This tube should have your name and section on it. Will be put in fridge for tomorrow. 
Section ¾ will continue on with setting up the PCR reactions

Questions: 

To be answered for the next class. Review your answers carefully.
1. In what organelles is plant DNA located? (hint: more than one place!)

2. What will we do with extracted DNA?
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Protocol II- PCR Preparation
In this series of steps you will be amplifying your extracted DNA using PCR. Polymerase Chain Reaction (PCR) is a relatively simple way to make many copies of a short segment of DNA. Remember, we are not interested in amplifying the entire genome we are interested in only finding the short sequences of the genome that have been introduced artificially through genetic modification. The sequences that are most commonly used in creating GMOs are the 35S CMV promoter and Nos terminator. This promoter is chosen because it is already designed by nature to be highly transcribed in all plant cell types. Theoretically, you could put any gene sequence between these two and you could induce a plant to express the protein you wanted, for example, GFP! 
To amplify a region of DNA (such as the CMV and NOS) you will need a primer that will bind to the piece of DNA that you are trying to “check on.” In this case the CMV promoter and NOS terminator. So you need to add primers that are specifically designed to base pair with CMV promoter sequence and the NOS terminator sequence. You also need a Polymerase that will work and some free nucleotides that can be used as polymerase start copying the template DNA (or the CMV and NOS). Remember DNA polymerase will not simply start copying DNA. It requires the free 3’ end. The primers provide that free 3’ end and direct polymerase to start copying at a particular region. In this case…the CMV promoter and the NOS terminator. 
Guide: 

1. You should have two tiny PCR tubes of 20 ul each of your “clean” DNA on ice from previous protocol of DNA extraction.
2. Label one “GMO” primer and one tube “Plant” Primer

See me to get primers for steps below.

3. Add 20 ul of “GMM” to GMO tube. Close cap and leave on ice.
4. Add 20 ul of “PMM” to Plant tube. Close cap and leave on ice. 

5. Place tubes in PCR machine.
Be sure that your tubes are LABELED clearly on the sides! Remember where you put the PCR tube in the machine. Write it down.
Questions: 

1. List components are needed for a successful PCR and what is the function of each component?

2. Examine the promoter sequence below: 

5’-AGAAAAGGAAAGGTGGTGGCTCCTACAAATGCATCATGCGATA-3’
Write in the complementary sequence and mark the 3 and 5 ends. Remembering the DNA pol requires a 3,’ end design a FORWARD primer (of 5 nucleotides) and a REVERSE primer that will allow copying of the most of the sequence. 
Primer sequences:_____________________________________________________

3. Why are you doing PCR on two samples? One set of primer finds the CMV and NOS, what does the other set of primer find? 

4. PCR consists of allowing the tube to reach three temperatures in succession. 


94o C for one minute– known as “denaturation”


60o C for one minute- known as “annealing”


72o C for two minutes- known as “extension” 


Repeat 40 times

What is happening in the tube at each temperature? 

4. We use Taq polymerase. There are other polymerases out there but this version of the enzyme is very commonly used. Find out why. (hint: wikipedia- PCR)
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Protocol III: Gel Electrophoresis

After PCR is completed you still cannot confirm the presence of GMO’s  simply by looking at the PCR tubes. You will need to visualize the DNA using gel electrophoresis. This technique pulls DNA through a gel with an electric field and separates the fragments of DNA based on size. If we see a band the same size as the CMV, we are confident that we have found a food that contains evidence of genetic manipulation. 

Remember that electrophoresis separates out different length fragments of DNA based on how big each fragment is. Longer fragments will lag behind and run slower. We would expect to find these fragments nearer the wells. Shorter fragments will run faster and travel through the matrix of the agarose much easier. We would expect to find shorter fragments of DNA near the bottom of the lane- away from the wells. Additionally since the NOS and CMV are of similar length the gel itself needs to be additionally viscous to allow the fragments to separate. 

Draw and label a gel that resembles the one we are running in class. Using the given box as the outline of the gel, put in the respective charges, proper number wells, label the lanes. Draw an arrow which way the DNA will run.

Questions: 

1. Why run electrophoresis? 

2. Assuming that you successfully isolated DNA and then had successful PCR, which lane should definitely, always contain DNA? 

3. Explain what causes DNA fragments to separate into bands? (hint-several reasons) 
