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Sugpect '
1CCGGTACATTACCAGGCCAAGGATACGGCAAGCAGG,

,CCTTCATGGCCAAGGCCTTAGCACGGGCCAATGACGG

Chid )
4CCACATCAGTTAGACCGAGGCCAAGGCCAACCGACG,

,GCAAGGCCCGACAGGCCAAAGACGGCCATATAGGGGG





 

 

DNA Probe Sequences
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Where's the CAT?
Simulation of RFLP
Background Information:

Where's the CAT? takes students through the basic steps in the DNA profiling, commonly known as DNA fingerprinting. 
R – restriction enzymes are used to cut the DNA into

F – fragments that are different

L – lengths and

P – polymorphism, which is a Greek term meaning many shapes . The length of the fragments will vary greatly among individuals
Materials needed:

1. tape (a roll per group for convenience)

2. scissors 2 pair
3. envelopes or 2 x 5 inch pieces of white paper

4. photocopies of the DNA sequences
5. a large piece of bulletin board paper
6. 3 different colored highlighters (Yellow, Pink, Green)
DNA profiling is now being used in forensic cases as a method of assessing probability of suspect involvement in crimes where DNA samples are available. DNA may be extracted from relatively small samples of cells, such as a blood stain the size of a nickel (about two drops) or a semen stain the size of a dime. 
To charactertize DNA scientists must cut it into smaller pieces. This is done using restricting enzymes. A restriction enzyme will recognize a specific sequence of bases and cut the DNA molecule at a specific point.

Once the DNA is cut into different sized fragments, these fragments are separated through electrophoresis. A probe is added that will adhere to specific fragments. By using a development technique the scientist can observe the new pattern, analyze an unknown sample from a crime scene and compare it to the DNA of a suspect to see if it runs through the electrophoresis in the same manner.
The activity simulates the following situation: A married couple (the woman is infertile) arranges with a surrogate to have a baby. The surrogate mother is artificially inseminated with the man's sperm. When the surrogate mother gives birth to the child, she decides that she wants to keep it. She claims that the child's biological father is not the sperm donor, but her own husband. The case is taken to court to decide custody. Genetic testing is done to determine the true biological father. 

DNA profiling involves four basic steps: 

1. Isolation of the DNA to separate the DNA from the cell
2. Cutting with a restriction enzyme to make shorter base strands
3. Sorting the segments by size using an electrophoresis procedure
4. Analyzing the resulting print by identifying specific alleles

Procedure:

1.Each group of 2 students should complete the activity. 
Step 1- Isolation of the DNA to separate the DNA from the cell
2. each group must first cut out the strips of DNA sequences, then tape together the strips representing one sample of DNA, being sure to match and obscure the subscripts as the sample is assembled. 
3.Next, scan the standard strip for the probe sites: CAT. Wherever the sequence CAT appears, highlight CAT in pink. 
Step 2 - Cutting with a restriction enzyme to make shorter base strands
4.Next, mark the standard strip at the recognition sites for the restriction enzyme Hae III (GGCC) with a yellow highlighter. Then cut the strip all the way across between the center G and C of each restriction site. 
5. On the back of each strip label with name and number of bases ie. AACC might be labeled (father 4)

6. Repeat the process with each of the other samples. Be very careful not to mix the samples!!

Step 3 - Sorting the segments by size using an electrophoresis procedure
7.To simulate gel electrophoresis use a large (at least 62 cm x 74 cm) sheet of poster board, preferably in a contrasting color, on which to assemble the fragments resulting from the restriction digest. The standard should be placed first. Exact distances from the origin in the "well" are not important, as long as all fragments of the same length are placed the same distance from the well, and the larger fragments are placed closest to the well with the smaller ones being placed farther away in descending order beneath the well. 
6.Use the envelope that contained the standard fragments to represent the well. Place the 20-base fragment at least 5 cm below the well, the 18-base fragment at least 5 cm from the first fragment, and so on until all eight fragments have been distributed down the column. Tape the fragments in place. 
7.Place the envelope for the mother's sample to the right of the standard sample envelope, then repeat the placement of fragments in another lane parallel to the standard lane. Note that the mother's 20-base fragment should be the same distance from its well as the standard 20-base fragment is from its well. The mother's DNA yields a 9-base fragment; this should be placed at a distance intermediate to the 10- and 8- fragments of the standard. 
8.Continue placement of samples in the same manner, moving to the right across the poster board in the following order: husband, suspect, and child. When complete, each sample contains six different fragments. The fragments of one sample are the same size as the fragments of the other samples, but they differ from those of the other samples in their specific base sequences. 

9.These fragments must next be differentiated from one another; the sequences in a real gel would not be known. Highlight DNA probes with a green highlighter. The standard group will need eight rectangles and the sample groups will need two each, for a total of sixteen rectangles needed for the group. The sequence "GTA" should be highlighted Green on each rectangle. These DNA probes will be used to identify specific alleles.
10.The probe sequence (GTA) is complementary to the sequences (CAT). With a probe in hand, scan the standard and position a GTA probe under CAT on each sample. 

11.Repeat this procedure for each sample. Notice that only two fragments from each sample will bind with the probe. Each labeled fragment represents a part of one chromosome of a homologous pair. Tape the probes in place
Step 4 - Analyzing the resulting print by identifying specific alleles
12. Analyze the banding patterns according to Mendelian principles : the child inherited one allele from each parent. In our example, the mother could only have donated one the child's labeled alleles. Which man is more likely to have donated the other allele? 
Further discussion. 
a. What if the samples represented two suspects in a rape instead of the husband and donor, and a stain from the woman's clothing instead of a fetus? 
b. Would this be sufficient evidence to convict a suspect of the crime? 
c. What limitations can be seen in these procedures? 
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