
DNA Extraction
Question:  How do scientists get DNA out of the cells in order to study?

Background Information:

In order to study DNA, scientists need to have some.  Remember DNA is located in the ______________ of cells.  In order to get the DNA out, the ________ and _________ membrane must be broken up.  The membranes are made up primarily of a double layer of lipids, which are a type of fat.  Dishwashing soap is used to break up the fats (grease) that are stuck on dishes.  Dishwashing soap will be used to break up the membranes.  

DNA is a molecule.  Like all molecules, DNA is very _______.  One DNA molecule is too small to be seen with the naked eye.  Billions of DNA molecules must be “________” together, so that a big enough sample can be seen with the naked eye.  Rubbing al[image: image1.png]


cohol will be used in this lab to do that.

The source of the DNA in this activity will be wheat germ.  Wheat germ is the ________ of the wheat kernel.  The embryo contains thousands of _________, of course, which each contains _______.  Think of the wheat germ embryo as a baby wheat plant.  When it is planted into the ground and watered, it will germinate (hence “germ”) to sprout a new wheat plant.

Procedure for Isolation of DNA from Wheat Germ

Materials

50 ml beaker




1 g or 1 tsp raw wheat germ

Paper towel




20 ml hot water

25 ml graduated cylinder


1 ml Dawn detergent

Paper clip




14 ml cold rubbing alcohol

Breaking up the cells…

1. Place 1 gram or 1 teaspoon of raw wheat germ in a 50 ml beaker.

2. Add 20 ml of hot (50-60C) tap water and mix constantly for 3 minutes.

3. Slowly add 30 drops (1ml) of detergent and mix gently every minute for 5 minutes.  Try not to create foam.

4. Use an eyedropper, pipette, or piece of paper towel to remove any foam from the top of the solution.

Concentrating the DNA…

5. Place a piece of cheesecloth into a funnel.  Place the funnel into a second 50 ml beaker.  Carefully pour the water/detergent solution into the funnel, leaving behind the wheat germ on the cheesecloth.

6. Tilt the beaker at an angle.  SLOWLY pour 14 ml of alcohol down the side so that it forms a layer on top of the water/wheat germ/detergent solution.  Do not mix the two layers together.  DNA precipitates at the water-alcohol interface (boundary).  Therefore, it is crucial to pour the alcohol very slowly so that it forms a layer on top of the water solution.  IF the alcohol mixes with the water, it will become too dilute and the DNA will not precipitate.

7. Let the beaker sit for a few minutes.  White, stringy, filmy DNA will begin to appear where the water and alcohol meet.  You will usually see DNA precipitating out of solution at the water-alcohol interface as soon as you pour in the alcohol.  If you let the preparation sit for 15 minutes or so, the DNA will float to the top of the alcohol.

8. You can usually get more DNA to precipitate out of solution by using one of the DNA-collecting tools (such as a glass or paper clip hook) to gently lift the water solution up into the alcohol.  This allows more DNA to come in contact with the alcohol and precipitate.

9. Using the paper clips take out a small piece of DNA.  Touch it.  Describe what it feels like.

10. Place a small clump of DNA on a petri dish.  Place the petri dish on a stereo microscope.  Look at both low and high power.  Describe what the DNA looks like.

Clean-up
1. Rinse out all glassware including the petri dish, beakers, and graduated cylinders with hot soapy water.  

2. Rinse thoroughly with water.

3. Set glassware on paper towel in trays to dry.

4. Return all other items: rubbing alcohol, soap etc.

5. Make sure stereo microscope is uplugged, covered, and set back.

6. Clean counter tops.

Questions
1. How did you break apart the cell membrane and the nuclear membrane to get the DNA out?

2. What did you use to glue the millions of pieces of DNA together?

3. Do you think this DNA extraction technique would work with other organisms like onions or cows?


