
Hands-on Science Activities 
for the Archon X PRIZE 

for Genomics 

DNA: Itʼs All About You!
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  Is your DNA in order?
  

About the Activities:

Follow the Instructions: 
Your genes are sections of your DNA that you inherit from your parents, one from each, giving 
you a pair. Your DNA carries the instructions for what you will look like. Some genes are 
dominant and some are recessive. Some traits are related to more than one set of genes. If you 
get a gene for curly hair from your dad and straight hair from your mom, you will have curly hair 
because that is the dominant gene. Your friendsʼ DNA comes from their parents, too, so they will 
not have as many traits in common with you as you do with your family. National Science 
Standard: Reproduction and Heredity

Do the Twist: 
In 1953, Francis Crick and James Watson proposed their model of the structure of DNA – the 
double helix. You can compare their model to yours at the website:           
http://osulibrary.oregonstate.edu/specialcollections/coll/pauling/dna/pictures/dna-model .
Your gumdrops represent the nucleotide bases adenine (A) which always pairs with thymine (T), 
and cytosine (C) which always pairs with guanine (G). The licorice represents sugar and 
phosphate molecules. To make a complete model of a human genome, you would need 6 billion 
pairs of gumdrops! National Science Standard: Structure and Function in Living Systems 

Solve the Code: 
The sequencing process for DNA starts with a procedure that marks each of the C, G, T and A 
bases with a different fluorescent tag. Fragments of DNA are passed through a detector and 
powerful computers reconstruct the complete sequence. On the computer monitor they appear 
blue, yellow, red and green like your beads. In 2001, the first human genome was successfully 
sequenced. As scientists decode the genome and learn more about the meaning of its sequence, 
that knowledge can be used to prevent and fight disease. Genomics has already been effective in 
detecting cystic fibrosis and diabetes resulting in advances in medical treatment. National Science 
Standard: Personal and Community Health, Structure and Function in Living Systems
 
Eyes on the Prize: 
The first X PRIZE for human spaceflight in 1996 was inspired by Charles Lindberghʼs book The 
Spirit of St. Louis and was such a success that the X PRIZE Foundation was inspired to launch the 
new prize for genomics. Throughout history, prizes have inspired people to make discoveries and 
solve problems that no one at the time dreamed could ever be solved. By following the progress 
of the X PRIZE for Genomics, you will have a close-up view of the process of science -- the 
competition and adventure that Collins, Crick, Franklin, Lindbergh, Watson, and Venter describe. 
National Science Standard: Scientific Inquiry, Science as a Human Endeavor

Want to Know More?
Try these websites.

www.genome.gov
www.koshland-science-museum.org
www.slsc.org
www.xprizefoundation.com
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Curly Hair Straight Hair

Dark Hair Blonde Hair

Dimples Freckles

Rolled Tongue Widowʼs Peak

Why do you think your hair is curly 
and your best friend’s is straight?
You can find the answers on your family tree.

You will need: friends, relatives, paper and pencil to 
record your findings

1. The illustrations in this activity all show things about you, 
    physical “traits” that are determined by your DNA. Do you think 
    your DNA is more like your parents or more like your friends? 
2. Make a chart listing the traits down one side with 
    columns across the top for the names of your friends 
    and family members and one column just for you.
3. Grab a friend for a partner and interview and observe 
    each other, recording the traits on your chart. Can your friend 
    roll her tongue? Does he have attached ear lobes? 
    Compare your results.
4. Now conduct the same interview with your parents and siblings 
    and record your results. 
5. Compare your results for family with those for friends. 
           With which people do you have the most in common? 
               Why do you think this is true? 

Follow the Instructions  Solve the Code

Fiercely competitive, willing to take big risks and make 
mistakes, exploring the unknown --  who does 
that describe? Mountain climbers? Nope. Scientists. 
Read on to get to know them better. 

1. Here are some scientists and prize winners that you might want to 
    find out about: Francis Collins, Francis Crick, Rosalind Franklin, 
    Charles Lindbergh, Craig Venter and James Watson. 
2. Using your library and the internet, find some of the following 
    books or articles or  other related material.
    Lindbergh, Charles. The Spirit of St. Louis. New York, NY: Scribner, 2003.
    Sayre, Anne. Rosalind Franklin and DNA. New York, NY: W.W. Norton & Company, Inc., 2000.
    Watson, James D. The Double Helix. New York, NY: Touchstone, 2001.
    www.cnn.com/SPECIALS/2000/genome/story/overview/
3. Pick the two scientists that interest you the most. What do they say about 
    their jobs? Why do they like what they do? Try to find original quotes.
4. Write an essay or theatrical script about the scientists. Discuss the process 
    of competing for a prize and the adventurous, competitive spirit of science. 

Eyes on the Prize

Craig Venter
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Hitchhikerʼs   Thumb     

Ever wonder what DNA looks like? 
Believe it or not, scientists have figured it out. 
You can make your own DNA model and,
when you’re done, eat the results.

You will need: licorice sticks, scissors, string, 
4 colors of gum drops, toothpicks

1. Cut the licorice into 24 pieces about an inch long. 
2. Cut two pieces of string about 18 inches long each.
3. String the licorice pieces onto each of the strings.
4. Name your gumdrops, C, G, T, and A for each of the four bases of DNA. 
    Using a toothpick, pair up the Cs with the Gs and the Ts with the As. 
5. While you are pairing up your gumdrops, sing, to the tune of the YMCA song,
     “My DNA has got C, G, T, A. My DNA has got C, G, T, A.”
6. With more toothpicks, attach one string of licorice to each side 
    of the pairs of gumdrops so that they form rungs of a ladder. 
7. When all your gumdrops are attached, “do the twist”. Turn the ladder so 
    that it is twisted in the shape you see in the illustration. This is called a double helix.
8. Want to see how DNA makes more DNA? Gently pull your model apart down the center, 
    leaving one gumdrop on each side. Make 2 more strings that match the C gumdrops with
    the G gumdrops and the T gumdrops with the A gumdrops. How many gumdrops do you
    think it would take to make a model of your very own DNA, your genome?

Rosalind Franklin

Imagine a long, long, long ladder with millions of rungs 
of Cs, Gs, Ts and As (or gumdrops, if you did the 
previous activity). To solve the DNA code, scientists 
need to figure out the order of all those rungs. That’s 
called “sequencing” and you can try it, too.

You will need: red, yellow, blue and green beads, string, 
scissors, paper and pencil, a friend 

1. First you need to create your code. What does each bead mean? Is it
    a letter, a number, a word? Will one yellow bead mean something 
    different than two yellow beads like it does in #2 below?
2. Here is an example of a code using letters. What does it spell?
    Red = S           Blue = C        2 Yellows = I      2 Greens = E
    Yellow = N       Blue = C        2 Greens = E
3. Cut a piece of string big enough to fit around your wrist with extra 
    room to slide it off and on and to tie it together. 
4. Now fasten your first bead to the end of the string with a knot so 
    that the rest of the beads won’t fall off. 
5. String the beads following the order of your code. This is your sequence.
6. Next give the string of beads to a friend. First, ask him or her to 
    sequence the beads, writing down the order of the colors from left to right.
7. Work together to help your friend figure out the code. How much information 
    do you need to tell? How much can your friend understand without any help?
    (Hint: It’s kind of like playing “Wheel of Fortune”.)
8. Repeat your code beads as many times as it takes to fill your string.
    Tie the two ends of your string together to make a bracelet. 

Do the Twist

computer image of gene being sequenced


