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Living With Her Genes:  
Early Onset Familial Alzheimer’s Disease

Part I—Confronting the Future
Suzanne, a woman in her early s, has learned the devastating news that her -year-old sister, Karen, has 
been diagnosed with early-onset familial Alzheimer’s disease () through the use of a genetic screen. 
Karen started experiencing symptoms such as progressive memory loss, confusion, poor judgment, and 
language problems in her late s. Karen is no longer able to care for her two children and is in a nursing 
home, where she may live another  or more years, although her state will deteriorate with time. * is is 
similar to what Suzanne’s dad experienced before he died of Alzheimer’s-related complications when he 
was just . Suzanne is distraught, both by the thought of losing her sister and by the fact that she may be 
carrying the gene for this disease herself. Since she is a genetic counselor, she understands the pattern of 
inheritance of the gene for this autosomal dominant hereditary disease, and its implications for her own life.

Scientists working on the Human Genome Project have identifi ed three gene mutations responsible for 
. Clinical testing for these mutations is available, and tests on Karen revealed that she has one of 
these mutations, called . * is is a relatively rare mutation, aff ecting only  of people diagnosed with 
. Suzanne knows that she has a  chance of having inherited this gene mutation herself. She and 
her husband, David, are struggling with the decision of whether Suzanne should be tested, since they know 
that no eff ective treatment or cure for  exists and the probability of having inherited the gene and 
remaining unaff ected is very small. In addition, there are implications for insurance coverage, potential 
discrimination by employers, and the likelihood that family and social interactions will change. And, if 
Suzanne carries the gene, her children have the same  chance of inheriting it.

What should Suzanne do? Should she be tested?

 Questions
. Who are the characters in this real-life scenario? What medical situation does each of them face? Draw 

a pedigree for this family, following the  trait.

. Exactly what is Alzheimer’s Disease? Is it the same as ? After looking at the  scans in Figures  
and  below and doing some reading, discuss how the brain is aff ected and how this leads to particular 
symptoms in Alzheimer’s Disease.

. What is a genetic counselor? What background/education does Suzanne have?

. Who covers the cost of genetic testing? Is this approved by most insurance carriers? If the test is paid 
for by an insurance company, who owns the resulting information?

. Why is this decision such a struggle for Suzanne and David? Explain how the implications noted at the 
end of Part I could impact the lives of Suzanne and her family.
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Resources
American Association for the Advancement of Science. Your Genes, Your Choices.

http://ehrweb.aaas.org/ehr/books/contents.html. Last accessed: //. 
Alzheimer’s Disease. A.D.A.M. Healthcare Center. 

http://adam.about.com/reports/_.htm. Last accessed: //. 
Alzheimer’s Disease Genetics Fact Sheet. NIH Publication No. -, August . 

http://www.nia.nih.gov/Alzheimers/Publications/geneticsfs.htm. Last accessed: //. 
Alzheimer’s Disease: Unraveling the Mystery. National Institutes of Health. 

http://www.nia.nih.gov/NR/rdonlyres/EA-DF--BEAE-AFDDF//unraveling.pdf. 
Last accessed: //. 

Bird, T. . Early-Onset Familial Alzheimer Disease. GeneReviews (funded by NIH). Accessed via: 
http://www.genetests.org. Last accessed: //. Good review of information and good list of sources. 

Harmon, A. March , . “Facing Life with a Lethal Gene.” New York Times.
http://www.nytimes.com////health/huntington.html. Related video: 
http://video.on.nytimes.com/?fr_story=cabdebbecdcbacbcce. 
Last accessed: //. * is news story, which is paired with a short video on the New York Times’ 
website, documents the reaction of a -year-old woman who learns that she is carrying the gene for 
Huntington’s Disease—a genetic disease similar to . 

Johnson, Alissa. June . National Conference of State Legislatures. . “Genetics and Health 
Insurance” in Genetics Brief. Issue VII. 
http://www.ncsl.org/programs/health/genetics/Geneticshealthins.pdf. Last accessed: //. 

PBS. Our Genes / Our Choices. Making Better Babies: Genetics and Reproduction. 
http://www.pbs.org/inthebalance/archives/ourgenes/making_better_babies/making_video.html. 
Last accessed: //. Online video clips from the show. 

Steinberg, Karen K. . “Risks Associated with Genetic Testing: Health Insurance Discrimination or 
Simply Business as Usual?” CDC Public Health Genomics. 
http://www.cdc.gov/genomics/population/publications/insurance.htm. Last accessed: //. 
* is paper was published with modifi cations in Journal of the American Medical Women’s Association 
 Summer; ():–. 

Figure 1 Figure 2

PET scan of unaff ected brain. PET scan of Alzheimer’s brain.
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Part II—A New Dilemma
Suzanne and David decided that Suzanne would take the diagnostic test. In preparing for a possible positive 
result, they increased the value of Suzanne’s life insurance and purchased the best long-term care policy 
available. * ey also prayed together and promised each other that the test results would not change them, 
only prepare them for the future.

* e doctor swabbed the inside of Suzanne’s cheek to obtain some cells. * e  was extracted from these 
cells and tested for the gene. Suzanne’s test came back positive—she had inherited the gene mutation  
from her father. When they got the news, Suzanne reacted with tearful stoicism, David with stunned silence.

Suzanne and David now have a new dilemma. * ey have always wanted to have children, but understand 
that each of their children now has a  chance of inheriting the disease. In addition, it is likely that 
Suzanne will not be able to raise (or even recognize) her children as her disease progresses. * is would have 
an impact on all of them—Suzanne, David, and any children they might have.

Should they have children?

Questions
. What role is played by meiosis, oogenesis, and spermatogenesis in human reproduction? How is it 

possible that  of Suzanne’s eggs will be carrying the mutated  gene?

. What is ? A gene? An allele? How do genes determine traits?

. * e  gene codes for a particular protein. Why does a mutated  gene lead to problems in the 
brain? What are the two other genes (and their resulting gene products—the proteins) that, when 
mutated, can lead to ? How does each protein play a role in brain function?

. Suzanne and Karen are carrying a mutated  gene that they inherited from their father. What is a mutation? 
How do mutations occur? Are mutations always passed along to the next generation? Explain.

.  * e gene for this disease was located due to the eff orts of scientists working on the Human Genome Project. 
What was the main objective of this project? How was it funded? Was it successful? Please explain.

. How is genetic testing accomplished? How is the  extracted from the cells, and how are testing 
companies able to pinpoint particular alleles? What procedures, depicted in the photos below, are used 
to fi nd genes? How does this work?

Figure 3 Figure 4

Polymerase Chain Reaction with extracted DNA. Agarose gel electrophoresis of DNA fragments.
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. Why did Suzanne and David have to prepare for potentially negative ramifi cations?

. What are the arguments for and against this couple having children? What ethical issues arise for this 
couple as they contemplate the future of their family?

Resources
Start by looking up information in your text and notes, especially for questions  and . * en use these 
additional sources to answer the questions in Part II.
Bertram, L., and R. E. Tanzi. . * e current status of Alzheimer’s disease genetics: What do we tell the 

patients? Pharmacological Research ():–. 
Edwards-Lee, T., J. Wen, J. Bell, J. Hardy, J. Chung, and P. Momeni. . A presenilin- mutation 

(TP) in transmembrane domain  causes early onset Alzheimer’s disease. Neuroscience Letters 
():–. 

Human Genome Project Information. .
http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml. Last modifi ed: //. Last 
accessed: //. 

Government site (U.S. Department of Energy) containing a huge amount of information on all aspects of 
the Human Genome Project. 

Human Genome Project. . National Human Genome Research Institute (NIH).
http://www.genome.gov/. Last accessed: //. Contains links to educational materials, including the 
online tutorial Understanding the Human Genome Project (http://www.genome.gov/), as well 
as a link to the National Human Genome Research Institute’s Ethical, Legal, and Social Implications 
(ELSI) Research Program. Continually updated. 

National Institute of Aging, National Institutes of Health. " e Search for Causes. August , .
http://www.nia.nih.gov/Alzheimers/Publications/Unraveling+ eMystery/Part/subpage.htm. 
Last accessed: //. 

Zekanowski, C., et al. . Mutations in presenilin , presenilin  and amyloid precursor protein genes in 
patients with early-onset Alzheimer’s disease in Poland. Experimental Neurology ():–. 

http://www.nia.nih.gov/Alzheimers/Publications/UnravelingTheMystery/Part2/subpage01.htm
http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml
http://www.genome.gov/
http://www.genome.gov/25019879
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Part III—PGD?
Suzanne and David decided to have children. * ey wanted to ensure that their children would not inherit 
Suzanne’s disease, and are now considering whether to utilize a process known as pre-implantation genetic 
diagnosis (). * is process involves in vitro fertilization ( ) and genetic testing of the resulting embryos 
for the  mutation. Only embryos without the mutated  gene would be implanted. * e others would 
be discarded.

Should Suzanne and David have ?

Questions
. What is in vitro fertilization? Does it carry risk? How is the procedure accomplished?

. Who has access to /? What would obstacles to access be? Are these procedures typically covered 
by insurance?

. Do women egg donors undergoing  incur any risk? If yes, what might those risks be? What about the 
risks for the sperm donor? Why do people decide to continue with  knowing about potential risks?

. What are the arguments/ethical issues surrounding this couple’s use of / to determine the 
inheritance of this particular disease gene? If screening for disease genes is okay, is it also okay to 
screen for the sex of the child? If not, how would you describe the diff erences between the two types of 
screening? What about other traits, such as physical attributes and intelligence? Please explain.

Resources
Grady, D. . “Girl or Boy? As Fertility Technology Advances, So Does an Ethical Debate.” New York 

Times. Feb , . 
Grady, D. . “Ideas and Trends: Genes, Embryos and Ethics.” New York Times. March , . 
Harmon, A. . “Couples Cull Embryos to Halt Heritage of Cancer.” New York Times. Health. Sept. , .
Josefson, D. . Doctors successfully screen embryos for gene mutation linked to early onset Alzheimer’s. 

British Medical Journal ():. Available online from PubMed at 
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=. Last accessed: //. 

Kolata, G. . “Fertility Society Opposes Choosing Embryos Just for Sex Selection.” New York Times. Feb. , . 
Roberts, J.C. . Customizing conception: A survey of preimplantation genetic diagnosis and the 

resulting social, ethical, and legal dilemmas. Duke Law and Technology Review .
http://www.law.duke.edu/journals/dltr/articles/dltr.html. Last accessed: //. 

Simoncelli, T.M. . Pre-Implantation Genetic Diagnosis: Ethical Guidelines for Responsible Regulation. 
For: President’s Council on Bioethics by " e International Center for Technology Assessment.
http://www.icta.org/doc/pgdguidelines.pdf. Last accessed: //. 

Simoncelli, T.M. . Pre-Implantation genetic diagnosis and selection: From disease prevention to 
customized conception. Diff erent Takes. No.  (Spring). 

Spriggs, M. . Genetically selected baby free of inherited predisposition to early-onset Alzheimer’s disease. 
Journal of Medical Ethics ():.

Towner, D., and R. Loewy. . Ethics of preimplantation diagnosis for a woman destined to develop early-
onset Alzheimer disease. [Commentary.] Journal of the American Medical Association ():–. 

Verlinsky, Y., et al. . Preimplantation diagnosis for early-onset Alzheimer disease caused by L 
mutation. Journal of the American Medical Association ():–.

http://www.icta.org/doc/pgd%20guidelines.pdf
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1172077
http://www.law.duke.edu/journals/dltr/articles/2002dltr0012.html
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Part IV—Conclusion
Suzanne and David did undergo two cycles of . In the fi rst cycle, the two embryos tested were found to 
have the mutated  genes. In the second cycle, four unaff ected embryos were put into Suzanne’s uterus 
and one of those embryos successfully implanted. Genetic testing of this fetus through chorionic villi 
sampling at week  of the pregnancy confi rmed that the baby did not have the  mutation. Suzanne gave 
birth to a healthy baby girl in .

Questions
. What are typical  success rates? Please explain.

. Do insurance companies typically pay for ? Why or why not? Are there some “conditions” that are 
covered and others that are not?

. What is chorionic villi sampling ()? How is it generally accomplished? How does  compare to 
amniocentesis as a form of obtaining fetal genetic information? Are there risks involved in either of 
these testing types?

. What are possible next steps for this family? What strategies/agencies, etc., will they need to help them cope?

Resources
Gazit, C., and H.K. Steinman. . Test Tube Babies. American Experience Series for the Public 

Broadcasting Service. 
http://www.pbs.org/wgbh/amex/babies/fi lmmore/index.html. Last accessed: //. 

Hanna, K. January . Reproductive Genetic Testing. National Human Genome Research Institute. 
National Institutes of Health.
http://www.genome.gov/. Last accessed: //. 

Mayo Clinic Staff . April , . Genetic Testing for Genetic Disorders: Weigh Benefi ts and Risks.
http://www.mayoclinic.com/health/genetic-testing/FL. Last accessed: //. 

National Library of Medicine/National Institutes of Health. . Prenatal Testing. 
http://www.nlm.nih.gov/medlineplus/prenataltesting.html. Last accessed: //. 

Continually updated. Good website full of links to various sources of information—overviews, diagrams, 
specifi c procedures, and other information. 

Petrozza, J.C., and A.K. Styer. July . Assisted Reproduction Technology. Published by eMedicine. 
http://www.emedicine.com/med/topic.htm. Last accessed: //. 

Vayena, E., P.R. Rowe, and P.D. Griffi  n, eds. . Current Practices and Controversies in Assisted 
Reproduction. World Health Organization report of a meeting held Sept –, . 
http://www.who.int/reproductive-health/infertility/report_content.htm. Last accessed: //.
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