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Introduction

Since the early 1950’s, advances in the field of genetics have reshaped the science of biology. The discovery of DNA and its role in regulating cell function was the first important step. Subsequent advances in the manipulation and analysis of DNA have led to the modern revolution in biotechnology. This field has made it possible for the work on the Human Genome Project – the effort of the United States government to map all 46 chromosomes and 30,000 – 40,000 genes that define Homo sapiens. Many knowledgeable people have predicted that this genetic revolution and the information it produces will be among the most important discoveries and issues in the 21st century!

These scientific advances have occurred at an increasingly rapid pace. It is very likely that the scientific work has out-paced the ability of our society to thoughtfully analyze the issues that this science has raised. The biotech revolution has opened the door to a wide range of possibilities, many of which sound like wild science fiction. These possibilities, in turn, raise a number of ethical, legal and social issues that you, as a 21st century citizen, will need to consider and, ultimately, help decide.

The history of humankind is a history of problems and solutions. Some problems are recurring issues of freedom, human rights, civil liberties, violence, and safety that each generation must face anew. Other problems come fresh to a single generation, and the solutions that emerge from that generation imprint the future. You are about to face a problem that is unique to your generation; no other generation has had to consider so seriously the problems posed by genetic engineering. Perhaps the conclusions that you and your classmates come up with may offer guidance to future generations. Above all, the role-playing, presenting and writing experience that you are about to engage in will give you some new insights into what it means to be human; a question that is becoming increasingly important as modern technology brings new possibilities for shaping and reshaping humankind.

This activity is designed for students to research a given topic related to genetic engineering, represent a legislative proposition, and present their proposition to the class.

Assignment













 

Overview:
Working in groups of 2 will be responsible for a legislative proposition that will be presented to and voted on by the class. Legislative propositions include general background information and a proposal to inform voters about the issue that they are asked to vote upon.

Roles:

Each group member will take on a different role with respect to the assigned proposition. The roles for each genetic engineering application are:

· Both: Legislative Analyst - presents the necessary scientific background required to understand the genetic engineering application and the proposition – the law that is being proposed.

· Member 1: Proponent - presents the arguments in favor of the proposition and the science supporting that viewpoint in regard to the genetic engineering application. 

· Member 2: Opponent - presents the rebuttals to the arguments in favor of the proposition and the science supporting that viewpoint in regard to the genetic engineering application.

Responsibilities:

1. Position Paper (INDEVIDUAL)

Each student is required to turn in a Position Paper giving evidence supporting his or her role with references. The paper should be 2 pages typed, double spaced in a 12 point font.  It should include necessary background information and scientific information to understand the proposition and the student’s role with respect to the proposition. Include researched information from your textbook, along with other data and research you find. Research must be cited in your position paper using the (Author, Date) format and also be included in the References Cited section at end of paper.


2. Presentation (GROUP)
Each student will do a Presentation during which they will present the written material included in the Position Paper to the class. Dress appropriately for your presentation.  Remember: you are trying to support your position and get others to agree with you; use actual information and data from research.  Presentations will be about 2 minutes long plus a question period.

3. Due Dates
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Topics: Applications for Genetic Engineering:

Each student will be assigned a topic/application for genetic engineering. Use the research questions (in italics) to help you focus your Background Research and to prepare your Proposition, Position Paper and Presentation. 

• Pre-natal Screening for Genetic Diseases & Disorders
How are embryos tested to determine whether or not they posses known genetic diseases and disorders? Why should or shouldn’t parents have the right to have a child with genetic diseases or disorders? What are the economic implications to taxpayers and families caring for people with genetic diseases and disabilities?

Proposition A: Require pre-natal screening for genetic diseases and disorders. The State of California shall require genetic testing of all unborn babies with the purpose of identifying embryos who possess any of the known genetic diseases and disorders. Because of the high cost to society, parents of such identified offspring will be required to obtain private insurance coverage or to terminate the pregnancy. Penalties shall be provided for both the parents and the medical professionals who fail to adhere to these legal requirements. 

• Genetic Screening
How is genetic screening done? Why should or shouldn’t people have the right to know their genome and their susceptibility to certain diseases? How would the results be used to influence decisions on employment, insurance, etc?

Proposition B: Require childhood genetic screening and public database of results. The State of California shall require all individuals to submit to genetic screening, by their 21st birthday, for known diseases with a genetic pre-disposition. The results of such screening will become part of a public database for use in medical treatment, insurance coverage and any other area where the information can benefit the greater good.

• Gene Therapy 

What is gene therapy? Should or shouldn’t it be accessible to all citizens? How can it be beneficial? How can it be detrimental? Should or shouldn’t private industry control the creation of new and experimental drugs? 

Proposition C: Make the use of gene therapy accessible to all citizens and a standard for medical treatments. Allow medical professionals the right to use drugs that will alter a patient’s genetic code.   The State of California shall make gene therapies and experimental treatments available to all citizens and medical professionals with documented need.   

• Embryonic and Adult Stem Cell Research 

Describe embryonic and adult stem cell research. What are the benefits and drawbacks of embryonic and adult stem cell research? What moral or ethical issues relate to embryonic stem cell research?

Proposition D: Allow the state to engage in embryonic and adult stem cell research. The State of California shall allow any genetic research facility that receives state funding to conduct appropriate research on human embryonic and adult stem cells with the purpose of making contributions to the understanding of human development and the application of that knowledge to treating human disease.

• Human Therapeutic Cloning

What are the current capabilities of cloning humans? What are the benefits and drawbacks of cloning humans? Identify the ethical issues of cloning humans.

Proposition E: Allow any research in the area of human therapeutic cloning. The State of California shall allow any research related to or leading to the process of human therapeutic cloning for any purpose whatsoever.

• Reproductive Cloning of Endangered Species

What are the current capabilities of cloning animals? What are the benefits and drawbacks of cloning animals? Identify the ethical issues of cloning non-human animals.

Proposition F: Allow the state to provide funding for reproductive cloning of endangered species. The State of California shall require any wildlife biology research facility that receives state funding to conduct appropriate research on reproductive cloning of endangered species with the purpose of increasing the population/breeding stock of those species.

• Genetic Evidence: DNA fingerprinting
Describe how genetic evidence is used by the legal system. How reliable or unreliable is the use of genetic evidence for determining guilt or innocence. What moral or ethical issues relate to the use of genetic evidence by the legal system?

Proposition G: Allow the use of genetic/DNA evidence in the California justice system. The State of California shall allow the use of DNA and/or genetic evidence in the California justice system due to the reliability and overall understanding of the processes involved in the collection and processing of said evidence.

• Genetically Modified Foods – Plants & Animals
How do we currently genetically engineer food, what are the benefits? Why should genetically engineered foods be allowed or restricted for human consumption? 

Proposition H: Allow planting/use of genetically modified plant species in public food supply. Provide funding for increased research on genetically modified livestock species (increase food supply). The State of California shall allow the planting, growth, harvesting and use of genetically modified plants in any part of the food production process. The state will also require any agricultural research facility that receives state funding to conduct appropriate research on genetic modifications to livestock species as a means of increasing the productivity and availability of our livestock food industry.

• Labeling Recombinant DNA – Genetically Modified Organisms (GMO’s)
Why does recombinant DNA exists in our society? Are we exposed to recombinant DNA in our food and in our medicines? Do we have the choice of taking drugs made with recombinant DNA or eating foods? What labeling currently exists and what should exist?

Proposition I: Prohibits the labeling “Contains GMO” (genetically modified organisms) on foods and medications.   The State of California shall consider genetically modified products as being “substantially equivalent” and will prosecute drug companies, food processors or distributors if they do include a statement on an ingredient list or nutritional facts label stating the product was made with genetically modified organisms. 

• Patenting Genes 

What are gene patents, and how do they work? What is required for a patent? Should or shouldn’t private industry control the creation of new drugs, therapies, and organism? Why should or shouldn’t the industry be allowed to patent genes, genomes and/or entire organisms?

Proposition J: Allow the exclusive ownership of genes and/or organisms developed for the purpose of gene therapy, drugs, gene fragments, SNP’s (Single nucleotide polymorphisms; used as molecular markers), gene tests, proteins and stem cells.  The State of California shall allow companies or indiviuals ownership, through patents or any other legal means, of any unique gene combination – either gene sequence or entire organism.

Resources for Senate Hearing on Genetic Engineering
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Genetic Engineering: This website provides general information about genetic engineering as well as information related to the genetic engineering of plants and food and the genetic engineering of humans.

http://online.sfsu.edu/~rone/GEessays/gedanger.htm.

Human Genome Project: This website provides general information about the Human Genome Project as well as information related to education, research, medicine, and the social, ethical and legal issues associated with the Human Genome Project.

http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml
Designer Babies: This website provides information related to the benefits and drawbacks of genetically engineering children and how it might affect the future evolution of our species.

http://www.tecsoc.org/biotech/focusbabies.htm
Genetic Screening and Ethics (discrimination): The first site listed provides information related to the screening of genetic disorders and the implications of performing such tests. The second site listed provides information related to the ACLU and the position they take on the issue of genetic screening and discrimination.

http://www.woodrow.org/teachers/bi/1992/gen_screen1.html
http://www.thalidomide.ca/gwolbring/genetic.htm
Genetically Engineered Foods: The first site listed provides information related to the benefits of creating genetically modified foods. The second site includes information related to the dangers of creating genetically modified foods.

http://www.biotechgoodtogrow.com/
http://online.sfsu.edu/~rone/GEessays/gedanger.htm.

Gene Therapy, Ethics of Genetic Engineering and Stem Cell Research: The first site listed provides general information related to gene therapy. The second site provides information related to the ethics of genetic engineering. The last site documents information related to stem cell research.

http://www.ornl.gov/sci/techresources/Human_Genome/medicine/genetherapy.shtml
http://www.ornl.gov/sci/techresources/Human_Genome/elsi/elsi.shtml
http://stemcells.nih.gov/index.asp
Additional Links:

http://search.epnet.com/ - username: redwoodhs, password: giants

http://www.ingen.iu.edu/
http://www.nih.gov/
http://designerbabies.com/
http://www.aclu.org/
http://www.monsanto.com/
http://www.ams.usda.gov/nop/indexIE.htm (organic foods)

http://genetics.faseb.org/genetics/acmg/pol-34.htm
Your Proposition: 						Your Role:











