DNA Isolation from Onion!  

Today, the students are going to isolate DNA from onions.  You will need a blender or a food processor for this experiment.  If you do not have one, check to see if your teacher does.  If neither of you have one, then let me know ahead of time, and I can provide one from my home.  You will also need to bring a knife and cutting board to cut the onions as well as a measuring cup.  All other materials will be provided.

The first part of the DNA experiment is to grind up the onion, which is followed by a short incubation and a slow filtering step.  The best strategy is to blend first, and then lecture while incubating and filtering.  After the lecture, you can then finish the DNA preparation.

Materials

Blender*

2 onions

1 knife sharp enough to cut an onion and cutting board*
Measuring cup*

½ cup water (may need a bit more)
¼ cup liquid soap

paper towel

strainer

bowl
clear cups

plastic forks

isopropyl alcohol (99%, aka rubbing alcohol)

DNA structure overhead (see last page to get an idea of how this will look.)
*You must provide these items.
Experimental Details, First Part
Peel and cut up two onions, and place onions in blender.  The onions do not need to be in tiny pieces, cutting into eighths should be fine.  Let students help put onions into blender, they can break up layers a bit, and then ask them to rinse their hands.  Now, add water.  ½ cup should be enough, but if you are having trouble blending, add a little more.  Turn on blender, and finely chop up the onion.  This will not take too long; if you puree the onion too finely, then the filtering step will be slow.  I just get all chunks blending, and then blend for about 5 more seconds.  Let students see this yummy onion smoothee!!!  It’s a bit smelly so they may not want to be too close for too long.  After all is blended, pour into yogurt container, add ¼ cup liquid soap, and let some students stir gently.  This can become a foamy mess if stirred too vigorously.  Let soap incubate with onions for five minutes.  You can have students help you time this by writing time that incubation starts and calculating when incubation will be done.  Line strainer with paper towel, and place strainer in orange bowl.  The lip of the strainer can rest over the top of the orange bowl so the strainer sits above the bottom of the bowl.  Now you can begin your lecture, having a quick interruption after five minutes when you pour the onion/soap/water solution into the lined strainer.  The straining takes about 10-15 minutes.
Lecture

You will be given an overhead that has some pictures of DNA, but before you show this, there are a number of things the students should hear first.

DNA = deoxyribonucleic acid.  Have them write this long word, and then have each group say it!  It is fun to say scientific words.

Our bodies are made out of units called cells.  We have muscle cells that make up our muscles, skin cells that make up skin, etc.  When you cut yourself, you damage the living cells.  When a cut heals, new cells grow and make more skin.  Every cell in our body has a master control region called the nucleus.  Inside the nucleus, there is a material called deoxyribonucleic acid, or DNA.  Onions have cells, too, and their cells each contain a nucleus with lots of DNA.

What does DNA do?  Have you ever seen a blueprint?  It is a detailed drawing that contains all of the information that is needed to build a building.  Try to draw a quick blueprint of the classroom on the overhead projector or blackboard with windows and doors, to give them an idea of what a blueprint is.  DNA is a blueprint for an organism.  The DNA in a nucleus is the design information that makes you a human being and an onion an onion.

DNA looks like a twisted ladder, show the overhead!  The outside of the ladder is made of deoxyribose sugars all attached to each other.  The rungs of the ladder are four different bases; adenine, cytosine, guanine and thymine.  The order of the four bases that makes up the rungs can change, and this is how information in encoded by DNA.  The bases are like letters in the alphabet.  There are only 26 letters in our alphabet, but they can make plenty of words.  The four bases are like the letters of the DNA alphabet, and they can be ordered in different ways. The order of the DNA alphabet is the instructions. 

Students will also want to know how the extraction works.  The blender breaks apart the cell walls, making the inside of the cell come in contact with the soap solution.  The soap will dissolve the “greasy” cellular membranes (just like soap is used to dissolve/clean a greasy dish).  The filtering gets rid of big pieces of stuff, so we’ll be able to see the DNA that is dissolved in the soap/water solution.  The next step will be to add some isopropyl alcohol.  The isopropyl alcohol brings the DNA out of solution because the DNA can dissolve in water, but not in isopropyl alcohol.  This last point may be hard for your class to understand.
This is about all that the students can absorb, so go ahead and finish the experiment.  Remind students that they will not be able to see the ladder structure; it’s too small.  But they will be able to see strands of DNA that are made up of the ladder.  Also, DNA is white, not the cool colors on the overhead.
Experimental Details, Second Part
After the lecture most of the liquid will have filtered into the orange bowl.  Divide liquid contents into five clear plastic cups, and give one to each group.  Go to each group individually, and gently pour in an equal volume of isopropyl alcohol.  For instance if there is half an inch of volume in the cup, add half an inch of isopropyl alcohol.  Let students look at interface between soap solution and isopropyl alcohol, and they will see white stringy stuff…DNA!  If window light shines through cup, the DNA will be easier to see.  Let sit for a few minutes, and more and more DNA will come out of solution. After 5 minutes or so, let students mix gently with fork, and long strands of DNA will spool onto fork.  Yes, that sticky white stuff is DNA.  WOW! 

Quick Post-Lecture

Ask students if they ever eat onions.  Ask students if they ever eat any other plants or animals.  Ask students if they eat DNA.  They do, all the time!  But DNA that they eat is not coated with poisonous isopropyl alchohol.  Remind students that the sticky white stuff on their forks is the master control information of the organism; so it’s pretty important sticky white stuff.
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