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Ever wonder what makes you "you"? It's your DNA that makes you different from every other person. A DNA molecule contains four nitrogen bases (adenine, thymine, cytosine and guanine) arranged in a unique sequence that is billions of bases long. This code provides instructions to tell each cell what it will be and what it will do. 

With the exception of identical twins, no two individuals have the same DNA. Using a variety of techniques, scientists can read the sequence of bases in a DNA scans. These scans have many uses, from identifying criminals to finding potentially harmful genes. Biologists compare DNA sequences to establish the relationships between various species of plants and animals. 

Identical Twins

When two individuals look alike, it does not guarantee that they are identical twins. If two organisms are identical twins they are an exact genetic match. In this activity, you will compare the DNA of frogs that look alike to determine whether or not they are identical twins. 

1. In the Gizmo™, on the Find the Twins tab, look at the three frogs. 

a. What is the body color of the frogs? 

b. What is the eye color? 

c. Do the frogs have spots? 

d. Do these three frogs look alike? 

2. Are any of these frogs twins? To answer this, you will study DNA scans of the frogs. A DNA scan is made up of bands, which are actual fragments of DNA. A DNA scan is unique to an individual, just like a fingerprint is, so a DNA scan is sometimes referred to as a DNA fingerprint. To see the DNA scan of Frog A, drag Frog A to the scanning station and click SCAN. Then drag the resulting DNA scan to the bin at the upper right corner of the Gizmo. 

a. Each horizontal band in a DNA scan represents a single nitrogen base of the DNA. There are four possible bases (adenine, thymine, cytosine and guanine). The single column in this scan only indicates the presence or absence of one of the four bases. The band is dark if that base is present and light if that base is absent. 

b. How many bands are in this DNA scan? (The number of bands is the total number of light and dark bands.) 

c. Scan the DNA of Frog B and Frog C. Drag their DNA scans into the bin next to the scan for Frog A. 

d. Which two frogs appear to be identical twins? 

e. Explain how you can tell. 

f. When organisms look alike, are they always identical twins? 

g. When organisms are identical twins, do you think they always look alike? 

h. Explain. 

3. Click New. The Gizmo will give you three different frogs that look alike. 

4. Which frogs are the twins now?

5.  Explain how you found the answer. 

DNA Sequences and Traits

In this activity, you will see what the bands of a DNA scan can tell you about an individual's traits. 

1. In the Gizmo, click on the Population tab and examine the 16 frogs. 

a. Body color, eye color, and spots are the three traits that are visible in the frogs. 

b. What are the forms that each trait can exhibit? (For example, what are the possible body colors for frogs?) 

c. Based on the three traits shown in this Gizmo, how many different kinds of frogs are there? 

d. Look at Frog A. Which frog appears to be identical to Frog A? 

2. Select Frog A and drag it to the DNA scanning station. Click SCAN. Drag the DNA scan to the bin at the upper right. Then create the DNA scan for Frog I and place it alongside the scan from Frog A. 

a. Are Frog A and Frog I identical twins? How can you tell? 

b. Turn on the Comparison guides. Each group of three consecutive nitrogen bases on the DNA strand is called a codon, and is represented by a three-band sequence on the scan. Slowly drag the scroll bar downwards. As you scroll, look for codons that are the same in both scans.

c. List the codons that are identical in the DNA scans of Frog A and Frog I. (There may be several.) 

d. State your answer using band numbers, for example, "bands 12-14." 

e. Somewhere in the 20 bases of the DNA sequence is a codon that controls body color. Every frog with an orange body, for example, has exactly the same three bands at that location in the scan. In addition, another codon controls eye color, and another codon controls spots. (Note: In this simplified model, a single codon codes for a particular trait. In reality, hundreds of codons make up the gene or genes that control a trait.) 

f. Can you tell for sure which codon controls which trait?

g.  Why or why not? 

h. Name a codon that definitely does NOT control any of these traits. How do you know this? 

3. Drag Frog E to the DNA scanning station and click SCAN. Then drag the DNA scan into the bin next to the scans of Frog A and Frog I. 

a. Look at the body color, eye color, and spots of Frog A, Frog I, and Frog E. 
b. In what ways do all three frogs look the same?
c.  What is different about Frog E? 

d. Which codons match for all three frogs? 
e. Which codons match for Frog A and Frog I but not Frog E? 

f. Which codons could contain the DNA responsible for body color or eye color? 
g. Explain your answer. 

4. Next drag Frog C to the DNA scanning station and click SCAN. Then drag the scan into the bin next to the scans of Frogs A, I, and E. 

a. In terms of body color, eye color, and spots, what is the one thing that Frogs A, I, E, and C all have in common? 

b. Which codon(s) are identical for all four frogs? 

c. Which codon controls eye color? 
d. (If you are not sure, scan the DNA of another frog with pink eyes. Continue until you are certain of which codon controls eye color.) 

e. What does this codon look like for all frogs with pink eyes? 
f. (Use the terms "light" and "dark" to describe each band in the codon, from top to bottom.) 
g. What does this codon look like for all frogs with green eyes? 

5. Based on the methods you used in steps 3 and 4, you should now know which codons control eye color, body color, and spots. (Study the DNA scans that you have made to remind yourself, if you like.) 

a. Which codon(s) control body color? 

b. What do those bands look like for all frogs with an orange body? 
c. What do they look like for all frogs with a blue body? 

d. Which codon(s) control the presence of spots? 

e. What do those bands look like for all frogs with spots?
f.  Without spots? 

g. If you were shown the DNA scan of a frog but you could not see the frog, explain how you could tell whether or not the "mystery frog" has spots. 
