A Paternity Case

Mr. I. M. Megabucks, the wealthiest man in the world, recently died. Since his death, three women have come forward. Each woman claims to have a child by Megabucks and demands a substantial share of his estate for her child. Lawyers for the estate have insisted on DNA typing of each of the alleged heirs. Fortunately, Megabucks anticipated trouble like this before he died, and he arranged to have a sample of his blood frozen for DNA typing.

Laboratory technicians used the Southern hybridization method to look at three highly variable chromosome regions. The results of the blots are shown in Fig. 26.1. Your job is to analyze the data and determine whether any of the children could be Megabucks' heir.

Remember that every person has two of each chromosome, one inherited from his mother and one inherited from his father. Half of every person's DNA comes from his mother, and half comes from his father, so some of the DNA bands showing in the Southern blots of the children will come from their mothers, and the rest will come from their fathers. The question is, could that father be Megabucks?

1. For the first child, identify the bands in the DNA profile that came from the mother. (Remember that not all of the mother's DNA is transmitted to the child; just one of each pair of chromosomes is transmitted.) Mark the bands that came from the mother with an M. Circle the remaining bands.

2. Compare the remaining bands with the DNA profile from Megabucks. If he is the father, then all of the circled bands in the child's profile should have a corresponding band in his profile. Use a ruler to help you line up the bands accurately. (Remember that only half of the father's chromosomes are transmitted to a child, so not every band from the father would match the child's profile.)

3. Repeat the analysis for the other alleged heirs. Could any of them be Megabucks' children? 

Figure 26.1 Results of hybridization analysis.
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Multiple Choice Questions:
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1. Results from a single locus probe DNA fingerprint analysis for a man and woman and their four children are shown in the autoradiograph to the right. Which child is least likely to be the biological offspring of this couple?

A. Child 1

B. Child 2

C. Child 3

D. Child 4

E. NONE of the children
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2. Results from a single locus probe DNA fingerprint analysis for a man and his four different children are shown in the figure. Which lane contains the DNA of the father? 


A. Lane 1

B. Lane 2

C. Lane 3

D. Lane 4

E. Lane 5
3. [image: image3..pict]Forensic scientists from time to time must reconstruct the DNA profile for a missing person from analysis of DNA profiles of close relatives. In this case, a mother of four children is missing. All children have the same biological father. Results from a single locus probe DNA fingerprint analysis for the four children and their father are shown in the figure. Unfortunately, the forensic scientist forgot to label the lane with the father's DNA.

Nevertheless, you are able to deduce that the alleles of the missing mother are: 

A. B and C

B. A and B

C. A and C 
D. B and D

E. A and D 

4. [image: image4..pict] The key portion of the autoradiograph from a single locus probe analysis of various DNA samples in a rape investigation is shown in this figure.

Samples of DNA were loaded into the following lanes:

   1. known blood sample of victim

   2. known blood sample from defendant

   3. DNA size markers

   4. female fraction from vaginal swab of victim

   5. male fraction from vaginal swab of victim. 

If you are the DNA analyst, you should conclude that: 


A. The suspect is guilty.

B. The suspect might be guilty, but more probes should be used.

C. The vaginal swab is from the wrong victim.

D. The suspect is excluded as a source of DNA in the evidence.

E. NONE of these.
5. [image: image5..pict]The key portion of the autoradiograph from a single locus probe analysis of various DNA samples in a rape investigation is shown in the figure.

The DNA samples are as follows:

    (1) known blood sample of victim

    (2) known blood sample from Suspect A

    (3) known blood sample from Suspect B

    (4) DNA size markers

    (5) female fraction from sexual assault evidence

    (6) male fraction from sexual assault evidence. 

If you are the DNA analyst, you should conclude t hat:

A. Both Suspects A and B are excluded as the source of the evidence.

B. Suspect A is excluded as the source of the evidence, but Suspect B cannot be excluded.

C. Suspect B is excluded as the source of the evidence, but Suspect A cannot be excluded.

D. Neither Suspect A or B can be excluded as a source of the evidence.

E. Suspect B cannot be excluded as a source of the evidence. The results with Suspect A are inconclusive.
6. 
The key portion of the autoradiograph from a single locus probe analysis of various DNA samples in a rape investigation is shown in the figure.

The DNA samples are as follows:
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    (1) known blood sample of victim

    (2) known blood sample from Suspect A

    (3) known blood sample from Suspect B

    (4) DNA size markers

    (5) female fraction from vaginal swab of victim

    (6) male fraction from vaginal swab of victim.

If you are the DNA analyst, you should conclude that: 


A. Both Suspects A and B are excluded as the source of the evidence.

B. Suspect A is excluded as the source of the evidence, but Suspect B cannot be excluded.

C. Suspect B is excluded as the source of the e vidence, but Suspect A cannot be excluded.

D. Neither Suspect A or B can be excluded as a source of the evidence.

E. Suspect B cannot be excluded as a source of the evidence. The results with Suspect A are inconclusive.


Answer Key for Multiple Choice:

1. B. Child 2
This was a tricky problem. If child 2 is the progeny of this man and woman, child 2 must have one band from each of them. However, child 2 appears to share two bands with the mother and none from the "father." Obviously, the mother could not have contributed both bands (alleles) to her child. 

2. C. Lane 3
Lane 3 is the only lane that shares one band with each of the other lanes. 

3. D. A and D
Lane 1 is the only lane that shares one band with all of the children. Therefore, lane 1 must be the father, with the alleles B and C. The mother must have contributed the alleles A and D to their children. 

4. D. The suspect is excluded as a source of DNA in the evidence.
The top band in lane 5 (the male fraction from vaginal swab) does not match any bands in lane 2 (the defendant's known sample), excluding him as a contributor of that DNA.

5. C. Suspect B is excluded as the source of the evidence, but Suspect A cannot be excluded.
Because both bands of Suspect A match those found in the male fraction of the sex assault evidence, A cannot be excluded as a source of the DNA. However, because Suspect B has no matching bands with the male fraction of the vaginal swab, Suspect B can be excluded. 

6. B. Suspect A is excluded as the source of the evidence, but Suspect B cannot be excluded.
The male fraction of the evidence has alleles that are not consistent with A's profile. However, the evidence had two bands that match Suspect B's profile, implicating B in the crime. 
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