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Ethics is the study of moral rules and customs, which reflect the values and ideals of a community or society.  Embedded in these moral rules is the communal understanding of the status, rights and responsibilities of the individuals and institutions, which compose the community.  Ethical systems are comprised of principles and guidelines designed to shape the decisions and actions of individuals and institutions based on these communal values.  As such, ethics examines how we treat others, and its aim is the maintenance of the social order and the well-being of individuals in our community.         

Since individuals in a community may have very different ideas about which communal values are most important, it is very difficult to formulate a set of ethical principles that are universal and universally-embraced.  [Consider, for example, the code of professional ethics, which guides the behavior of a physician, compared to the values of a Christian Scientist parent of a sick child.]  One result of this situation is that there are no absolutely correct solutions to ethical problems.  
Our purpose in this workshop is to provide teachers and students with tools to begin thinking critically about the ethical issues generated by genetics and genetic technology.  We offer no easy solutions.  Nevertheless, every ethical decision is made by analyzing an action within some ethical framework; i.e., a set of guiding rules or principles.  There are, of course, many different ethical frameworks from which to choose, but for the purposes of this workshop, we offer two of the most commonly used – principlism and utilitarianism.      

#1:  Principlism  
Principlism is a general system of ethics based on four moral principles.  Its advocates argue that these four principles have been used throughout history (implicitly and explicitly) to guide practical ethical decisions.  Serious ethical dilemmas often present a conflict between two or more of these principles. 
The four principles are:  
Autonomy – Every person acts as an autonomous agent and has the right to exercise free choice; those individuals whose autonomy is compromised are entitled to protection.  Informed consent in medical research is an example of the application of autonomy.  Individuals must consent to participate in medical research studies, and those who do not or cannot understand the consequences of their participation may receive legal protection.        
Beneficence - Do the maximum good.  One example of this principle comes from emergency medicine.  When a severely injured or ill person arrives at the ER incapacitated, doctors presume that a reasonable person would want to be treated aggressively and rush to provide beneficent intervention – stopping bleeding, suturing wounds, setting bones, etc.  
Non-maleficence – Do not cause harm.  The principle of non-maleficence is invoked in debates over advance directives in healthcare, which are written statements signed by a patient directing that certain life-saving measures be undertaken or not undertaken in the event that the patient is unable to give consent at the time.  For example, some patients who are suffering from chronic or debilitating illness choose to forego life-sustaining technologies (such as a respirator or feeding tube) on the argument that prolonging life in their condition is worse than death.      
Justice – Persons must be treated fairly:  personal rights and liberties must be balanced against social rights and liberties.  Often in bioethical debates, the principle of distributive justice is invoked:  there must be an equitable social distribution of benefits and burdens.  One example of distributive justice is the U.S. organ donation system, which strives to ensure that all people in need of organ transplants have equitable access to needed organs regardless of their financial status, social connections or wealth.
#2 Utilitarianism

Utilitarianism looks at the outcomes or consequences of actions.  This approach may require one to compare the benefits of an action (or “positive utility,” such as happiness, pleasure, the achievement of goals, etc.) against the risks (or “negative utility,” such as suffering, sadness, failure, etc.).  In this process, the interests of both the individual and collective stakeholders should be weighed.  The proper course of action is the one that offers the greatest good for the most stakeholders, while minimizing the risks to the community.  [Note that this framework is often seen as an extension of the principles of beneficence and non-maleficence noted above.]     
There are a few of stipulations to consider when performing a utilitarian analysis:

1.  Emphasis is placed on the greatest good for the community as a whole.  Remember that ethics is about thinking how your actions will affect other people.  This stipulation is meant to limit our desire to act out of self-interest, which many utilitarians see as our default mode.  
2.  The moral worth of an action is determined solely by its outcome and not by the moral features (such as truthfulness or fidelity) of the action itself.    

3.  All parties affected by an action should receive impartial consideration.  In other words, the interests of one party should not take precedence over another (in making the ethical decision) due to the party’s race, sex, nationality, religion, political affiliation, economic status, special talents or handicaps, or past history.    
No single method of analysis dominates bioethics today, because we realize that no one framework can accommodate all of our ethical dilemmas.  In practice, most ethicists and bioethicists take a practical approach to decision-making:  they use a combination of approaches based on which framework makes the most sense in a given situation.  So, in thinking through the cases presented in this workshop, it is best to think of principlism and utilitarianism as frameworks that students can use to generate ethical questions rather than provide definitive answers.    
CASE STUDIES

Case 1

Does a doctor have the right to reveal the familial mutation to a patient’s relative?
Adapted from Schneider et al, Journal of Genetic Counseling, Vol. 15, No. 6, December 2006
Debbie came into clinic with a family history of breast and ovarian cancer, including her mother who died of ovarian cancer at age 45.   A maternal cousin had genetic testing through a research study at our center.  The testing found a mutation in the BRCA1 gene (mutations in BRCA1 and BRCA2 cause most hereditary breast and ovarian cancer). The cousin has since declined further participation in research and has requested that we not re-contact her.  Debbie came to us asking about the option of genetic testing based on her family history; she has no current contact with her cousin.  Debbie was considering having her ovaries removed if genetic testing showed that she carried a BRCA1 or BRCA2 mutation. The first plan was to offer Debbie full gene analysis of the BRCA1 and BRCA2 genes, but her insurance plan denied the request. The insurer would cover testing only if a mutation has been identified in the family. Debbie did not have the money to pay out-of-pocket for the $3,200 comprehensive test. However, the clinic did not have permission from her cousin, who was the tested individual, to reveal the BRCA1 mutation in the family. In this particular case, does the doctor have the right to breach confidentiality and tell Debbie about the familial mutation?  

Additional facts:
1. Research genetic test results are legally and ethically protected and need to be kept confidential.
2. Clinical genetic test results also need to be kept in strict confidence.
3. To avoid this kind of situation, healthcare providers try to be clear with patients regarding their program’s policies on confidentiality and disclosure. 
Discussion points:
1.  Is a doctor obligated to break confidentiality when non-disclosure may cause immediate, foreseeable harm?   
2.  When multiple members of one family all participate in a genetic research study, who “owns” the pedigree information and genetic test results?
3.  What are the pros and cons of utilizing a family systems approach, which distinguishes between “family information” that may be shared and “personal information” that is kept private?  

Classroom Activity:  
Have students complete the Bioethical Decision-Making Model
(see question and organizer sheets at the back of the booklet)
1. What are the relevant facts?

2. What are some ethical questions?

3. Who are the stakeholders?

4. What are the values that play a role in the decision for each stakeholder group?

5. What are some possible actions and their consequences?

6. What is the best action?

How this case turned out…  

When the BRCA1 mutation was first identified in this family, the research team had sent letters notifying all adult members of this kindred. However, this letter had not been sent to Debbie’s branch of the family, because her mother had died prior to the identification of the gene mutation and at that time, there was no designated next of kin (no spouse and no child over age 18). Since the entire family had been notified about the identification of the familialBRCA1 mutation, the doctors at the clinic did not feel comfortable withholding this information from Debbie. They revealed the familial BRCA1 mutation to Debbie without divulging specifics about who had been tested in the family. Debbie underwent single site analysis and was found to be positive for the familial BRCA1 mutation.  

Resources:

Schneider, Kathernine A. et al.  (2006)  “Ethical Issues in Cancer Genetics:  1) Whose Information Is It?”  Journal of Genetic Counseling.  15 (6):  491-503.    

Force Empowered, “Facing our risk of cancer” (www.facingourrisk.org).  
National Cancer Institute.  “BRCA1 and BRCA2:  Cancer Risk and Gene Testing.”  (http://www.cancer.gov/cancertopics/factsheet/Risk/BRCA).  

Case 2

Does a doctor have an obligation to reveal that a patient is not a blood relative and therefore not at risk to have inherited a familial mutation? 

Adapted from Schneider et al, Journal of Genetic Counseling, Vol. 15, No. 6, December 2006
Anna’s family has been diagnosed with Huntington disease (an inherited disorder that causes people to lose the ability to walk, talk and reason). There is a known mutation present in the family. Anna tells us that her younger sister was adopted into the family, but that most people, including the sister, do not know this information. Anna stresses that she does not want her sister (or anyone else) to learn about the adoption. Therefore, the doctor included this sister on the family pedigree without indicating that she was adopted.  In the genetic counseling letter, the doctor discussed that each of Anna’s siblings, including the adopted sister, has a 50% risk of having the familial mutation. Anna’s adopted sister eventually came in for genetic counseling, but chose not to undergo genetic testing.  Because of her risk for Huntington disease, she has decided not to have children. Does the doctor have an obligation to let Anna’s sister know that she does not think the sister is at increased risk for Huntington disease?

Additional facts:

1. There was no consensus regarding disclosure of the family secret.

2. The doctor conveyed to the holders of the family secret the potential ramifications of their secrecy.

Discussion points:

1.  Is the doctor obligated to maintain the family’s secret? 

2.  As a physician, is disclosing information about the adoption preferable to allowing Anna’s sister undergo unnecessary prophylactic surgery?  

3.  If you were Anna’s sibling, how would you react if your medical provider told you that you had been adopted into the family and were not at risk for Huntington disease?  

Classroom Activity:

Have students complete the Bioethical Decision-Making Model

(see question and organizer sheets at the back of the booklet)

1. What are the relevant facts?

2. What are some ethical questions?

3. Who are the stakeholders?

4. What are the values that play a role in the decision for each stakeholder 
group?

5. What are some possible actions and their consequences?

6. 
What is the best action?

How this case turned out…  

Ultimately, the doctor decided that she did not have the right to share this family secret. Anna’s sister considers herself to be at high risk and continues to be monitored carefully. She has not yet undergone genetic testing. 

Resources:

Schneider, Kathernine A. et al.  (2006)  “Ethical Issues in Cancer Genetics:  1) Whose Information Is It?”  Journal of Genetic Counseling.  15 (6):  491-503.  

Genetic Science Learning Center, University of Utah.  “Huntington’s Disease.”  (http://learn.genetics.utah.edu/content/disorders/whataregd/hunt/).

PubMed Health.  “Huntington’s Disease.”  (http://www.ncbi.nim.nih.gov/pubmedhealth/PMH0001775).  

Case 3 

Biobanks and the Future of Genetic Research Ethics

 

With the sequencing of the human genome, researchers studying human diseases have been given a new “phone book” of information on human genetics. They know which sequences belong on which “addresses” on which chromosomes. But unfortunately, except in the case of a few genes with mutations that have been linked to rare diseases and birth defects, most of this “phone book” is still gibberish to scientists. If only it were possible to take DNA from large numbers of people, and match variations in sequences and genes to diseases and traits! This is what genetic biobanking promises to do. By collecting DNA samples from large populations (500,000 to 1 million people), and collecting medical records or other health data, scientists can match variations in DNA sequences to specific diseases, disease susceptibilities, and other traits such as longevity. If these DNA samples are stored in well-managed repositories (special storage labs where samples are kept from overheating or being mishandled or mislabeled), then scientists have a treasure trove of data that can be studied over long periods of time. 

Currently in the U.S., there is no large-scale national population biobank, although there are specific biobanks related to cancer and genetic diseases. But the U.K., Finland, Iceland, Estonia, Japan, Latvia, Singapore, and Sweden all have developed national biobanks. As you can imagine, the creation of biobanks has sparked serious ethical issues. First, there is the issue of “informed consent.” If there is a national health system, as in most of these countries, the health system can simply provide the medical records of citizens to the biobank.  DNA samples collected during medical checkups could also be provided, without the person’s consent. By assigning a number to each DNA sample and medical record, the biobank can “de-identify” the people participating, to protect their privacy. Except for Iceland, where the national health system turned over the population’s medical records to a private company, most countries creating national genetic biobanks have decided to require informed consent of anyone participating in the biobank.  A person must agree in writing to have a DNA sample taken, and to have this sample included in the biobank. The person must also consent to have their medical records and other information used in the biobank. Security measures are taken to protect the data in the biobank’s computers.  But what about the future?  Many questions remain to be answered.

Discussion points:

1. Do you think it’s a good idea to require biobanks to notify each participant and give the person the option to opt-out every time the information is used in research? Or does the person’s one-time consent cover all future uses of their DNA and information? 

2. If a national biobank allows researchers from a private company access to its records and DNA, and these researchers develop a new, profitable treatment for disease using the biobank information, should the people who contributed to the biobank receive a share of the profits?

3. Can parents consent to have their children’s DNA and medical information included in the biobank? Or should children be off limits in this context? 

Classroom Activity:  

Your school decides to create its own genetic biobank, which will include DNA, medical, and other information about students.  (This biobank will later be combined with similar ones from middle/high schools around the country).

Make up a list of five to ten rules for the biobank. (For example, should everybody be required to participate? Who has access to the data? etc.) 

Discuss the potential benefits and drawbacks of such a biobank. 

Resources: 

“Ten Ideas Changing the World Right Now: Biobanks,” Time Magazine, Mar. 12, 2009,

http://www.time.com/time/specials/packages/article/0,28804,1884779_1884782_1884766,00.html
“The Swedish National Biobank Program,” http://www.biobanks.se/
“The U.K. Biobank Home Page,” (with video) http://www.ukbiobank.ac.uk/
Swede, H, Stone, CL, & Norwood, AR. (2007)  “National Population-based Biobanks for Genetics Research.”  Genetics in Medicine.  9(3): 141-149. 

Kaiser, J.  (2004)  “NIH Ponders Massive Biobank of Americans.” Science 304: 1425. 

Case 4 

The Abuses of Medical Research and the Origins of Bioethics 

(For High School Students Only)

Bioethics did not just come about because a few people thought it might be a good idea; it emerged from historical abuses of medical research. This case study reviews the two principal “wrongs” that led to the development of bioethics:  the Nazi experiments on concentration camp prisoners during World War II and the Tuskegee syphilis experiment conducted on black men in Alabama by U.S. Public Health Service doctors.  

Some of the Nazi experiments involved using concentration camp prisoners to test extreme conditions such as immersion in cold water and high altitude, as well as creating simulated war wounds. The aim was to determine how these conditions would affect soldiers and pilots and what treatments would work best to save their lives.  Nazi doctors also infected prisoners with contagious diseases to test whether certain “races” (Jews, Roma people), thought by Nazis to be biologically inferior, were more susceptible to these diseases than other groups. Many prisoners died or suffered serious injury from these experiments. The Nazis justified these experiments as necessary to the support the German state during wartime. 

After the War, the victorious Allies put Nazi doctors on trial at Nuremberg, where other Nazis were also put on trial for war crimes. Out of this trial came the Nuremberg Code, a list of “dos and don’ts” for research on human subjects. The first principle of the Nuremberg Code is that the subject must offer voluntary consent to participate in the research.  But U.S. scientists generally ignored the Nuremberg Code. 

 “Informed consent,” while practiced by many researchers, only became an ironclad aspect of American research after the exposure of the Tuskegee syphilis study in 1972.  This study involved poor, African-American men in rural Alabama who had syphilis. Syphilis is a sexually transmitted disease, which causes short-term outbreaks like other STDs but then enters a latent phase if untreated. Over the long term, it can result in nerve degeneration and other severe physical impairments. Also, people with untreated syphilis can transmit it to their spouses, and children of people with syphilis can be born with the disease (congenital syphilis). Long before the researchers began the Tuskegee study, the long-term effects of untreated syphilis had been established using white subjects. However, no long-term study of African-Americans with untreated syphilis had been conducted. Researchers, believing that diseases followed different courses in blacks and whites, hypothesized that untreated syphilis would cause different long-term effects in African-Americans than it had in untreated white patients. It was this hypothesis they sought to test in their study.

At the time the study began, syphilis was treatable. However the drug regimen used to treat it was long and painful. Most African-Americans in rural Alabama did not have access to such medical care. The researchers enrolled 399 black men with syphilis in the study. They did not inform the men of the study’s aim, or even tell them they had tested positive for the disease (Many of the men had never seen doctors so they had not been tested for syphilis). Instead the researchers advertised “special free treatment” and told the men they had “bad blood.” The study went on for 40 years and the men were never treated. In the 1940s, penicillin became widely available as a painless, quick, and effective treatment for syphilis. But the researchers decided to prohibit the men enrolled in the Tuskegee study from receiving penicillin, making sure that lists of their names were distributed to health clinics in the region to specify that they should receive no treatment even if they asked for it. The doctors focused on “taking them to autopsy,” so they could produce meaningful scientific results that would clearly indicate the progression of untreated syphilis in black men. 

The study continued until 1972, when Peter Buxton, a low-level Public Health Service employee, discovered it, and challenged his supervisors about it. They refused to stop it, so he told a newspaper reporter about the study. The story ran in newspapers around the country, leading many people to become outraged at the Public Health Service. Eventually the study was stopped. After a lawsuit, the surviving men who had been subjects in the study were given financial compensation and free health care for themselves and their families. The public exposure of this study, together with other calls by leading doctors for reform in ethical treatment of human research subjects, also led Congress to pass laws that would protect research subjects, and set standards for research conducted on human beings in the U.S. Now, when a scientist wants to conduct research involving human subjects, he or she has to first pass through a review panel of experts, which ensures that the principle of “informed consent” and other ethical practices are being followed. In 1997, President Clinton formally apologized to the subjects in the Tuskegee study and to their families on behalf of the U.S. government, which funded the study.

Discussion points:

1. What do the Nazi abuses and the Tuskegee study tell you about scientific research? 

2. What do Tuskegee and the Nazi studies have in common? How were they different?

3. To what extent do the justifications used for the Nazi research and Tuskegee reflect utilitarian ethics (the greatest good for the greatest number)?

4. Why might the Tuskegee study, in particular, make African Americans less willing to participate in medical research? Why is this an issue for scientists?

Classroom Activity:  

This “case study” lends itself to lively classroom discussions and to take-home projects. Students can look up specific material on the Nazi experiments and the Nuremberg Code, and present on specific case studies. This is difficult material but important for students interested in medicine and research.

Resources: 

There is quite a bit of incorrect information floating around the internet about both Nazi medical experiments and the Tuskegee syphilis study.  Here are some reliable sources.

Websites: 

The Nazi Doctors Trial, U.S. Holocaust Memorial Museum website:
http://www.ushmm.org/research/doctors/index.html
The Nuremberg Code http://ohsr.od.nih.gov/guidelines/nuremberg.html
“Nazi Medical Experiments,” The U.S. Holocaust Memorial Museum Holocaust Encyclopedia, http://www.ushmm.org/research/doctors/index.html
“About the USPHS Syphilis Study,” Tuskegee University website,

http://www.tuskegee.edu/about_us/centers_of_excellence/bioethics_center/about_the_usphs_syphilis_study.aspx
“Coverage of the Apology,” (for Tuskegee) http://www.tuskegee.edu/about_us/centers_of_excellence/bioethics_center/coverage_of_the_apology.aspx
“The Tuskegee Timeline,” U.S. Centers for Disease Control and Prevention

http://www.cdc.gov/tuskegee/timeline.htm
“Remembering Tuskegee,” National Public Radio, 2002

http://www.npr.org/programs/morning/features/2002/jul/tuskegee/
Books: 

George J. Annas, Michael A. Grodin, The Nazi doctors and the Nuremberg Code: Human Rights in Human Experimentation, New York: Oxford Univ. Press, 1995.

Susan Reverby, Examining Tuskegee: the Infamous Syphilis Study and its Legacy, Chapel Hill: UNC Press, 2009
Case 5
Havasupai DNA Research 
In April 2010, Arizona State University entered into a settlement with the Havasupai Native American Indian tribe over allegations of misuse of blood samples for DNA research.  The settlement, which included a payment of $700,000 to 41 tribe members among other terms, is the first major payment of damages to individuals claiming blood samples had been misused by genetic researchers.  Because the payment was made pursuant to a settlement and not a court decision, it does create a new binding legal rule, but it highlights many bioethics issues in research surrounding DNA, the banking of human biological samples, and the type of informed consent ethical research practice requires.

The Havasupai Tribe is a small Native American tribe that lives at the bottom of the Grand Canyon in a remote location.  This tribe experiences high rates of devastating diabetes.  In 1990, members of the Havasupai tribe agreed to contribute blood samples to researchers at Arizona State University for a diabetes study. Researchers obtained informed consent in written documents.  The written informed consent documents stated among other things that the project would study “the causes of behavioral/medical disorders.”  While that wording was broad, oral communications with tribal leaders had specifically and only mentioned research on diabetes.  Tribal members believed they were contributing to diabetes research, a disease that afflicts their community.  They had no understanding that other research would be conducted on the samples.

Arizona State University made the blood samples available to researchers investigating topics other than diabetes.  Research included a study investigating the genetic basis of schizophrenia (which, as a mental disease, can cause stigma and prejudice against the tribe); a study examining inbreeding (again, something that can cause stigma and prejudice against the tribe); and an evolutionary genetics study about the origins of the tribe that by tracing the Havasupai’s DNA demonstrated the tribe had migrated across the Bering Sea -- directly contradicting the Havasupai’s religious and cultural beliefs that its ancestors originated in the Grand Canyon.

In 2004, after discovering that research on topics other than diabetes had been conducted, tribal members sued Arizona State University for $50 million alleging breach of fiduciary duties, fraud, trespass, and negligence, among other claims.  Arizona State University disputed the claims in court through litigation lasting over six years, but, eventually, settled with the tribe.

The Havasupai case raises the question of what constitutes adequate informed consent for future unspecified research use of biological samples.  Research subjects many not perceive the legal minimum for informed consent as ethical or sufficient.  Thus, the case also demonstrates the need for researchers to be attuned to the social and cultural beliefs, values, and understandings of their research subjects.

Additional Information:

DNA is collected through biological samples, such as blood, today and stored in biobanks for researchers.  Research on that DNA holds great promise for creating new knowledge and cures for disease.  Yet, DNA knowledge can also create the potential for possible discrimination against or mental anguish in research subjects if linked to them personally.

Discussion Questions: 

1.  What limits, if any, should be placed on research on DNA in biobanks?  

2.  Does it matter if individual identifying information is removed from the DNA samples?

3.  Is there a duty, as a member of the human race, to allow your DNA to be used in research to further our knowledge and potential cures for disease? 

4.  What type of consent should be secured from individuals in order to use their DNA in research?

5.  Did Arizona State University researchers violate any ethical duties?

6.  Were the Havasupai Tribe members harmed, and if so, in what way were they harmed?

Resources:

The New York Times website has several articles by Amy Harmon on this issue.  In the online version of Amy Harmon’s article, “Indian Tribe Wins Fight to Limit Research with Its DNA,” published on April 21, 2010, there is also a video and a multi-media slide show available about the case and settlement.  See http://www.nytimes.com/2010/04/22/us/22dna.html (last accessed Jan. 29, 2011).

Michelle M. Mellow and Leslie Wolf, “The Havasupai Indian Tribe Case – Lessons for Research Involving Stored Biologic Samples,” N. Eng. J. Med 363 (3): 204-07 (July 15, 2010)

Hastings Center Bioethics Blog entry about Havasupai case and Direct to Consumer Marketing of DNA kits: http://www.thehastingscenter.org/Bioethicsforum/Post.aspx?id=4705&amp;blogid=140
Case 6
Synthetic Biology:  How do and should we, as a society, deal with new technologies?

Synthetic Biology refers to an emerging field of science that combines biology, engineering, genetics, computer science, and chemistry.  The field generates human-made synthetic DNA in order to create new biochemical systems or organisms with new or enhanced characteristics.   In May 2010, the J. Craig Venter Institute announced that it had created the world’s first self-replicating synthetic (human-made from chemical parts) genome in a bacterial cell of a different species.  While this is a significant accomplishment, it did not create life out of whole cloth as this technology depended on inserting the synthetic DNA into an existing host organism.  Nonetheless, President Obama asked a Commission for the Study of Bioethical Issues to examine this new technology and make recommendations about what, if anything, should be done by the government and society to both maximize the gains and benefits of such developments while imposing appropriate ethical safeguards and minimizing risks.  

New technologies like synthetic biology raise the question of how should our society and government respond ethically to such technologies and whether we should regulate them?   Especially pressing is whether we should implement something called the “precautionary principle,” which, in its essence, dictates that we should not allow a new technology to be implemented unless it is proven to be safe first.

The Presidential Commission for the Study of Bioethical Issues examined this issue and many more, and issued a Report in December 2010 titled New Directions, The Ethics of Synthetic Biology and Emerging Technologies, which can be found at www.bioethics.gov.  This is an excellent resource regarding the history of regulating recombinant DNA technologies and considering the policy and social ramifications of new technologies.   

In this report the Commission identifies five ethical principles, which it considers relevant to the social implications of emerging technologies: (1) public beneficence; (2) responsible stewardship; (3) intellectual freedom and responsibility; (4) democratic deliberation; and (5) justice and fairness.  The Commission recommends that these principles should “illuminate and guide public policy choices to ensure that new technologies, including synthetic biology, can be developed in an ethically responsible manner.”   The Commission considers, but rejects, applying the precautionary principle, as “overly wary.” Instead, the Commission asserts that responsible stewardship can guard against undue harms, while allowing research and development of new technologies to proceed.  

Discussion Points:
1.  How should we treat new technologies such as synthetic biology that hold great promise, but also have a small chance of unleashing devastating consequences. 
2.  How should we assess the risk?

3.  Many technologies are “dual-use,” meaning they can be used to promote the good, but also for bad purposes.  How do we as a society guard against the bad uses, while promoting the good?  
Case 7
Direct to Consumer Genetic Tests

Direct-to-consumer genetic testing has become increasingly available – and affordable – in the past 5 years.  Companies market testing for genetic markers that have established relationships with disease (such as cystic fibrosis) as well as markers that have only weak or unconfirmed relationships with health and illness. Companies also offer testing for non-disease traits such as eye color, height, and hair curliness.  Currently such direct-to-consumer testing is unregulated by the federal government.

Classroom Activity:  

Conducting a classroom debate on direct to consumer genetic testing
Debate resolution: Companies should be allowed to market genetic tests for any trait or disease directly to consumers.

Materials:

1. “Buyer beware of at-home genetic tests.” New York Times. September 1, 2009.

2. “The silent rise of the DNA nannies.” Washington Times. November 18, 2010.

3. “Do genetic tests hurt or help?” Business Day. November 11, 2009.

4. “How reliable is personal DNA testing?” Christian Science Monitor. September 15, 2010.

5. Visit website/show screen shots of 23andme.com.  
Questions for discussion:

1.  Should these tests be regulated, and if so, by whom?

2.  Should parents be allowed to administer these tests to their children?

3.  Is it unethical to provide genetic testing without providing genetic counseling?

4.  What are the potential harms from DTC genetic testing?  What are the potential benefits? Do the potential harms outweigh the potential benefits?

5.  A genetic test says you have a 10% increased risk of colon cancer based on your genetic profile – what does this mean about your absolute likelihood of getting colon cancer?

A basic overview for organizing classroom debates

What is debate?

Debate is a structured exchange of ideas between two people or teams centered on a specific topic (called a resolution).  The Affirmative team must defend the resolution, and the Negative team must refute the resolution.  Teams make Arguments to support their affirmative and negative positions.  Teams should make arguments to both support their own position, as well as respond to the arguments put forth by the other team – this is the most critical part of debate, because it requires teams to understand and evaluate competing claims. The goal of each side is to persuade the audience that their position is superior using logic, evidence, and pathos.

What is an argument?

A credible argument consists of a Claim (a statement that one side states is true), which is supported by and Evidence (empirical data).  A Warrant (implied assumptions or inferences about the claim) logically links the Evidence to the Claim.

Example:

Genetic testing is becoming more common because people want to know their risk of getting diseases when they grow older.

Evidence: genetic testing is becoming more common.

Claim: genetic testing helps people become more knowledgeable about their future disease risk.

Warrant: genetic testing provides accurate information about future disease risk.
It is important to note that you do not need written evidence (called Citations) to conduct a debate – students should be encouraged to cite examples from things they have read, heard, or experienced as evidence for their claims (and, conversely, students should challenge whether presented evidence is ‘good’ or not).
How do you prepare for a debate?

Once you have decided on a debate resolution, students need to start researching evidence to support or negate the topic.  Students can find evidence to support their arguments in newspapers, magazines, books, government reports, white papers, etc.  It may be helpful to have teams of students work together to research particular claims or background information (e.g., how common is genetic testing? How accurate are the tests?).  This is a good opportunity to talk to your students about why some evidence is more credible than others (e.g., blog posts, Wikipedia, and editorials versus vetted articles).  Once students have found an article that they feel supports their argument, they should underline the relevant sections and use these in the debate to defend their positions.

Alternatively, you can provide all students with the same set of articles and instruct the student teams to pick out the evidence that support their arguments. 
How do you conduct a debate?

What you will need:

Paper and Pens

A timer or watch

Debates always begin with an Affirmative speech (called the Affirmative Constructive (AC)) in which they lay out their arguments supporting the resolution. Afterwards the Negative team is allowed to question the Affirmative speaker (called Cross-Examination (CX)).  Next the Negative team delivers the Negative Constructive (NC), in which they lay out their arguments opposing the resolution, as well as responding to the arguments made by the Affirmative.  Afterwards the Affirmative team is allowed to question the Negative Speaker in a second cross-examination.  Finally the Affirmative team delivers the Affirmative Rebuttal (AR) in which they respond to the arguments made by the Negative and try to persuade the audience that the weight of the evidence presented in the round supports their position.  This is followed by the Negative Rebuttal (NR) in which they also try to persuade the audience that the weight of the evidence presented in the round supports their position.  

Each team (Affirmative and Negative) consists for 2 students, each of whom will give one speech (e.g., one student on the Affirmative team gives the AC, the other gives the AR) – both students on each team can question the speaker in Cross-Examination (e.g., both members of the Negative team can question the speaker during the Affirmative CX).

AC: 5 minutes

Affirmative CX: 3 minutes

NC: 5 minutes

Negative CX: 3 minutes

AR: 5 minutes

NR: 5 minutes

Teams should be given a total of 5 minutes each for preparation between speeches.

Rules:

1. Each team gets the same about of time to prepare and make speeches.

2. Teams cannot interrupt the oppositions’ speeches.

3. At the end of every debate the class should vote as to which side won – have your students articulate why they were more persuaded by one team or the other.

What should the rest of the class be doing during the debate?

You should encourage your students to take notes during the debate (called flowing) of each side’s main arguments.  Have each student take out a sheet of paper and label it as illustrated below, one box for each speech.  They may also find it helpful to take notes for the Affirmative team in one color of ink and the Negative team in another. When one team makes an argument that directly responds to something the other team has said, the student should draw a line connecting those arguments.  They can also use this paper to write down questions they have for each team (which they can pose to the debaters once the debate is done in a type of ‘whole class Cross-X’).

Paper set-up for flowing debates
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Alternate debate formats

There are many different ways to hold a debate and you should try them to figure which format works best for you.  Other formats include:

1. Spar debates: Debates in which 2 students debate a topic without relying on evidence and with very little preparation.  Have each student in class write down a topic on a piece of paper (e.g., students should be required to wear school uniforms; everyone has a right to a good education; racial profiling is necessary in order to protect against terrorism).  Once you have chosen the 2 students who will debate, have one person pick a topic from this list – once they have chosen one to their liking, their opponent gets to pick the side of the topic they will defend (e.g., affirmative or negative).  Spar debates are generally short and offer a more creative, spontaneous debate experience than longer format debates.  There is no cross-examination in spar debates.

AC: 3 minutes

NC: 3 minutes

AR: 1 minute

NR: 1 minute

2. Chess clock debates: Similar to spar debates, but this activity utilizes a chess clock rather than a stop-watch.  As with spar debates, have each student in the class write down a topic and select 2 students to debate.  Once the topic and sides are chosen, the clock is set so that each side has a total of 3 minutes (that is, there are no set speech times – each student gets to decide how they spend their 3 minutes!).  Once the Affirmative side finishes with their initial argument, they hit the button to start their opponent’s time.  This goes back and forth until both sides have exhausted their time.  This type of debate encourages students to focus on making only critical arguments and tends to increase clash (that is, direct responses to each other’s arguments) because students need to respond immediately to what their opponent is saying in order to efficiently use their time.  

Additional resources for using debate in the classroom

Bellon, Joe.  (2000)  “A Research-Based Justification for Debate across the 
Curriculum.”  Argumentation & Advocacy.  36 (3):  161-75.  
Additional Resources for Generating Case Studies in Bioethics

http://ghr.nlm.nih.gov/
Genetics Home Reference, provides consumer-friendly information about understanding genetic conditions.
http://teach.genetics.utah.edu/content/addiction/General%20Bioethical%20Decision-making%20Model.pdf
Genetic Science Learning Center’s Bioethical decision-making model – teacher’s guide.

http://teach.genetics.utah.edu/content/tech/genetherapy/The%20Bioethics%20of%20Gene%20Therapy.pdf
Genetic Science Learning Center’s Bioethics of gene therapy – teacher’s guide.  Includes an ethical decision-making model.

http://www.dnai.org/teacherguide/pdf/ss_DNA_controversy.pdf
Activity dealing with DNA controversy: issues, ethics, etc.  Has the student search the Web on specific statement, state their point of view and identify support for their reasoning.

http://www.nature.ca/genome/05/051/pdfs/EOGadvCS_e.pdf
“Gee in Genome”, activity discussing the ethics of genetic testing: Are you willing to undergo genetic testing for an insurance company?  

http://www.kumc.edu/gec/lpbjjone.html
Case study—should results of human genome project be sold for profit. Discussion activity about gene patenting.

http://www.kumc.edu/gec/lpmccrei.html
Prenatal genetic disorder role play activity.

http://www.kumc.edu/gec/lpchambe.html
Genetic Research: A Congressional Hearing-mock activity.

http://www.pubinfo.vcu.edu/secretsofthesequence/playlist_frame.asp 

VCU’s Secrets of the Sequence.  Video vignettes for the classroom.

http://lifesciences.envmed.rochester.edu/family.html

University of Rochester Medical Center’s “Family Secrets.” A 5 part lesson plan on genetic testing for Huntington Disease.

http://www.med.unc.edu/pmbb/DNA_Day/resources.html
UNC DNA Day, ELSI module.  4 classroom skits with discussion questions developed by North Carolina educators.

http://www.pbs.org/newshour/extra/features/health/july-dec10/berkeley_08-19.html 
PBS NewsHour story: U-C Berkeley Forced to Abandon Genetic Testing for New Students.  Includes a classroom activity and student worksheet.

http://eca.state.gov/forum/journal/issclass.htm
Language and Life Sciences, Advances in Biotechnology.  Material is for non-science teachers, but has good content.  The chapters provide teachers with resources they can exploit to create content-based lessons related to biotechnology. Each chapter of the volume highlights one aspect of research in the field of DNA and genetics along with its applications to and implications for society.  
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