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5b: Genetic Issues

 

Responsible Stewardship or ‘playing God?’

Unit Overview
Abstract

Genetic engineering is sometimes considered to be ‘playing God’. Although there does need to be some caution when manipulating human genes, not all interference with genes is necessarily seen as a bad thing. This unit explores different kinds of manipulation and looks at the positive aspects of treatment which, in theological terms, might be considered to be good stewardship of creation. 
Teacher Support Materials

Background information

The term ‘engineering’ is often used by those who feel that science is being used to create something which is unnatural and dangerous like Frankenstein’s monster. A better, less emotive term would be genetic modification. Often moral and religious reactions are confused because genetic modification has the potential to affect a wide range of areas such as food technology, animal husbandry, medicine, selective breeding and cloning.
A. Science

1. Gene therapy

Gene therapy is used to treat genetic abnormalities at the pre-embryonic stage (i.e. up to 14 days after conception). It has sometimes been defined in the following ways:

· Negative therapy is the removal of defects caused by single defective genes (such as the genes which causes cystic fibrosis, Huntington’s disease, Down’s syndrome)

· Positive therapy is the improvement of genes (sex, skin colour etc). (A cruder form of this positive ‘therapy’ has happened for thousands of years in those parts of the world where couples have allowed baby girls to die in preference to boys.) 

Clearly the distinction between positive and negative therapy depends on our cultural expectations, though there is probably general agreement in the scientific world about what constitutes a genetic abnormality. 

Far more scientifically serious, however, is the distinction between germ line gene therapy and somatic gene therapy. In the former, alterations to a gene affect future generations: in the latter, the modification only affects the individual. There is no knowing quite how germ line therapy will affect the gene pool in the long term  - might it cause more long term problems than it solves?
2. Cloning

Another principal area of genetic modification is human cloning. There are two forms of cloning, therapeutic and reproductive. The primary aim of both processes is to replace or repair damaged or diseased cells, tissues and organs. The advantage of cloning over organ donation, for example, is that as it uses the same DNA as the person having the treatment, there is far less likelihood of rejection. Furthermore, in some cases it is impossible to give a whole organ donation (such as the brain) and it is more effective to inject healthy cells, which will then develop and possibly cure the problem. 

The primary debate is over stem cells. Stem cells are those which have not yet taken on any particular cell function e.g. as organs, tissues, bone etc. In therapeutic cloning, stem cells are created by taking the nucleus of a cell from the patient and placing it into a human egg which has had its nucleus removed. This is called cell nuclear replacement (CNR). The egg is then made to divide and at this pre-embryonic stage, the embryo is dismantled and its stem cells programmed to form whatever tissue cells are needed. 

In Britain, the Human Fertilisation and Embryology Act (1990) allows cells to be removed up to 14 days after cell division. At present because the process is far from efficient many pre-embryos are being produced in order to extract stem cells. Research is being carried out to isolate stem cells from elsewhere in the body.

Reproductive cloning is far more controversial. The process is the same as therapeutic cloning only this time the cloned embryo is placed in the womb and allowed to develop. The Human Reproductive Cloning Act (2001) expressly forbids this. A clone could, however, provide whole organs, tissues and blood in the case of cancer treatment/accidents to the original person, or it could actually replace that person if they met with a premature death. It could also offer a solution for childless couples. 
B. General ethical views

1. Slippery slope 

Slippery slope (or wedge) arguments suggest that once we make allowances to a set of rules then inevitably in time we abandon those rules and the consequences which follow are undesirable. If, for instance, negative gene therapy is permitted, what stops there being a gradual movement towards positive gene therapy? The argument is not really a philosophical one because it doesn’t necessarily follow that because we allow treatment for one kind of disorder, we are logically bound to accept treatment for another. It is, though, an interesting observation that humans tend to exploit situations even if the long-term consequences are not beneficial for them. 

2. Recognising people

Most arguments generally make the case that it is wrong to exploit a person as a means to an end. It is a humanist version of the religious sanctity of life argument and enshrined in modern rights theory. The problem in the case of genetic engineering is deciding who or what counts as a person. Is a stem cell a person? Is a cloned-adult a person?

3. Greatest good. 

Genetic engineering also questions whether cloning is being done just because it is the nature of science to find out as much as it can or whether this kind of knowledge really is for the benefit of society, humans in general and the world at large.
C. Christian theological responses

1. Recognising people. 

There is no dispute that in Christian theology humans are considered to be intrinsically worthwhile. This is expressed in several ways.

· Bible. Humans are made in the image of God (Genesis 1:27). Image is a positive assertion about human potential and a reflection of divine creativity. Every human is unique because they are chosen by God, even from within the womb (Psalm 139:13-16). But Psalm 8:5 illustrates the ambiguity that even though humans may be supreme in the created order they are nevertheless less than God and capable of acting for both good and evil. Whilst humans may in some sense be unique they are nevertheless biologically like all creatures created from the earth (Genesis 2:7) and undergo the same physical processes.

· Doctrine. The incarnation of God in the person of Jesus reaffirms the ideal of the God-human relationship. Traditionally the doctrine of original sin has been used to express why humans have not lived up to the human ideal. For many today the doctrine is better thought of as estrangement from God, leading to a rejection of God-derived values, failure to see others as persons (de-humanising), self-centredness, and independence from nature. The incarnation is therefore a powerful symbol of reconciliation between God and humanity (2 Corinthians 5:19). In the context of genetic engineering the concept of sin/estrangement ensures that the debate must be grounded in terms of social justice, good uses of and distribution of resources. Theology reminds us that scientific knowledge is neither good or bad - it is how it is used in establishing a fair and just society (the ‘Kingdom of God’, in New Testament language), which decides its value.

· Different traditions. The teaching of the many traditions within Christianity differs greatly. Those who support natural law (notably Roman Catholics) consider that life begins at conception. Sometimes this is described as ensoulment, an idea which raises its own problematic questions about whether Christianity is dualistic in its approach to mind and body. Natural law considers any factor which interferes with the usual biological processes as a sin against the God-given order of creation. A similar but more explicitly Christian theological argument considers that a child is the incarnation of the love of two people and that any non-natural reproduction destroys the very special relationship between child and parents. For that reason, many prefer the term procreation rather than reproduction because the idea of ‘reproduction’ fails to recognise the uniqueness of each child and reduces the process merely to biological and mechanical function. Others, on the other hand, consider that these views depend on a false soul/body dualism and would say that there is no such moment as ensoulment but rather a process in which human personality emerges as result of biological and environmental conditions. On this view, genetic engineering is not in itself wrong and asexual reproduction or cloning doesn’t make someone less of a person than say identical twins. Even so, this viewpoint cautions that without an ethical/spiritual framework, there is a danger that scientific processes may forget the intrinsic worth of each human life however it is created.
2. Greatest good and playing God

Those who are opposed to all forms of genetic engineering consider it to be ‘playing God’. What they might mean is that they feel that we cannot just do whatever we like, but theologically this phrase is far from clear……
· All would agree that a basic Christian virtue is love.  In line with this, genetic engineering might be of especial value in developing a society in which all members are equally valued and given the best opportunities. But, is it more or less loving to have a child when you know there is a high likelihood of genetic deformity? Are loving parents obliged to use genetic selection if it means removing a defect?
· ‘Playing God’ might be taken to suggest that humans are co-creators with God in the governance of the creation as his stewards. The Old Testament especially recognises the relationship between humans and the land. In Genesis 1:28 and Genesis 9:1-10 humans are given the responsibility to rule over creation and to ensure that it remains good. See also Leviticus 25: 1-7.

· Is genetic engineering a continuation of the evolutionary process? Those who consider that genetic engineering is playing God tend to do so on the view that the world was created complete and perfect. Biological evolution suggests that processes are dynamic and more open-ended. Many theologians today argue that God works through natural processes and that human intelligence enables us to be co-workers in this process. The role of theology is to ensure that the right constraints and balances are placed on research and application. 
Aims of the topic

At the end of the topic most students will have:

· a basic knowledge of the reasons behind genetic disorders

· understood why scientists wish to use stem cells for therapeutic reasons
· been able to explain the moral and theological arguments for and against the use of stem cells

· been able to explain why many - for both religious and scientific reasons - find reproductive cloning unacceptable 

· been able to discuss the legal and ethical implications of knowing about a person’s genome (privacy, insurance)

Some will not have progressed as far but will have:

· a very basic knowledge of the reasons behind genetic disorders

· understood why scientists wish to use stem cells for therapeutic reasons
· been able to explain one of the moral and theological arguments for and against the use of stem cells

· been able to explain one scientific and one religious reason why many find reproductive cloning unacceptable 

· been able to discuss one of the legal and ethical implications of knowing about a person’s genome 

Others will have progressed further and will have:

· a sound knowledge of the reasons behind genetic disorders

· understood why scientists wish to use stem cells for therapeutic reasons
· been able to explain the moral and theological arguments for and against the use of stem cells

· been able to explain why many - for both religious and scientific reasons - find reproductive cloning unacceptable 

· been able to discuss the legal and ethical implications of knowing about a person’s genome (privacy, insurance)

· been able to consider the implications of asexual cloning for personal identity
· been able to consider the wider social implications of genetic technology (use of resources, ‘racism’, ability to pay etc)

Key Questions/Concepts

	· Cell nuclear replacement

	· Dualism (body-soul distinction)

	· Evolution and process

	· Germ line gene therapy

	· Image of God

	· Incarnation

	· Negative therapy

	· Original sin

	· Playing God

	· Positive therapy

	· Procreation and reproduction

	· Reproductive cloning

	· Sin as estrangement

	· Slippery slope

	· Somatic gene therapy

	· Stewardship, co-working, co-creating

	· Therapeutic cloning


Learning Objectives / Outcomes

· Students should have a basic knowledge of the reasons behind genetic disorders

· Students should understand why scientists wish to use stem cells for therapeutic reasons
· Students should be able to explain the moral and theological arguments for and against the use of stem cells

· Students should be able to explain why - for both religious and scientific reasons - many find reproductive cloning unacceptable 

· Students should be able to discuss the legal and ethical implications of knowing about a person’s genome (privacy, insurance)

· Some students will be able to consider the implications of asexual cloning for personal identity
· Some students will be able to consider the wider social implications of genetic technology (use of resources, ‘racism’, ability to pay etc)

Key Activities for Pupils

Lesson 1 Student Worksheet 1a & b: When is Gene Therapy justified?
Includes internet research activity as well as Student Worksheet 2: an extension activity for more able students.

Lesson 2 Student Worksheet 1: Gene therapy and film ‘Gattaca’. Discussion and essay

Lesson 3 Student Worksheet 1: Gene therapy debate: science and religion. Dialogue, discussion and comprehension type questions.

Key Terms

Cloning

Creation

Genetic engineering

Gene therapy

God

Stewardship

Therapy

Resources

	Books
	Patrick Dixon The Genetic Revolution (Kingsway 2nd edition 1995)

Lane Lester with James Hefley Human Cloning (Marshall Pickering 1998)

Philip Kitcher, The Lives to Come: The Genetic Revolution and Human Possibilities (Penguin 1996)

Stephen Lammers and Allen Verhey (editors) On Moral Medicine. Theological Perspectives in Medical Ethics (Eerdmans Publishing, 2nd edition 1998)

Desmond Nicholl, An Introduction to Genetic Engineering (Cambridge University Press 2nd Edition 2002)

Helen Watt, Explaining Catholic Teaching: Gene Therapy (Catholic Truth Society

Michael Wilcockson, Sex and Relationships (Hodder and Stoughton 2000)

	Other print materials (charts, maps, posters etc)
	Christian Medical Fellowship (papers 11, 12, 14, 15, 16, 18). Order from: www.cmf.org.uk

	Video
	Gattaca (Andrew Niccol  1997). AI (Speilberg) Order from Amazon

The Boys from Brazil  (Franklin Schaffner 1978)  - about the cloning of Hitler. Rated 18

Multiplicity (Harold Tamis 1996) comedy about cloning.

	Websites:
	Cystic fibrosis: www.cystic-l.org/ 

Huntingdon’s disease: www.hda.org.uk/ 

Gay gene: www.counterbalance.org/genetics/orient-frame.html 

Sickle cell: www.sicklecellsociety.org/ 

Height: www.lprf.org/dwarfism.html 

Down’s Syndrome: www.nas.com/downsyn/faq1.html 

Cleft palate: www.cleft.ie/index.htm


Curriculum Links
 

Key Stage 4 

Religious Studies GCSE: Edexcel  (1480, 481/3480, 3481) Unit H, Section H5 (coursework or for examination) short and long courses

Religious Studies. GCSE: OCR (1031, 1931) 5.7 Topic 7 (Religion and medical ethics) short and long courses
Biology GCSE: OCR (1980) Manipulating genes (sections 12-16), extension block B.4 gene technology
Biology GCSE: Edxcel (1520) Unit B:6 Biotechnology

Biology GCSE: AQA (3411) Unit 10.17 Genetics and DNA

Science GCSE: Edxecel (1521, 1522). Unit B3:24 Biotechnology

Science GCSE: AQA (3463) Unit 10.11 Genetics

Science GCSE: OCR (1984) Unit B2.7

Science Intermediate GNVQ: OCR (7974) 

Links to Agreed Syllabus, QCA schemes of work or other 
GCSE in the sciences: QCA’s pilot qualification for the study of science in the 21st century (Genetics and health)

Links to other areas of the curriculum 

Science, ICT, citizenship, SMSC
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