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6b: Medical Ethics and Biotechnology


Student Resource Sheet 5: The History of Genetic Engineering

Various techniques have been used to improve cattle and crops, from selective breeding ten thousand years ago to modern technologies involving genetic engineering (a broad term covering an extensive range of methods of manipulating the genetic material of an organism).  Genetic engineering differs from selective breeding in that it allows us to identify a single trait or characteristic, and to transfer genetic information across species and from plants to animals.  Recent advances have included: producing pharmaceuticals in sheep milk; growing transplant organs in genetically modified pigs; using genetically modified mice as models of human disease.  These advances have led to humans changing the perceived purpose and nature of a variety of organisms.  Could these technologies be used to change our own nature – could we improve humanity using genetic engineering?

The Past - Selective Breeding

Animals: Selective breeding involves the enhancement of desirable traits in an organism by selecting for reproduction the individuals or populations that exhibit the traits.  These traits might be cosmetic, for example when selecting desired colours in domestic animals.  More commonly they will be linked to production, such as greater resistance to disease for example. This sort of selective breeding has been going on for ten thousand years, although it is now assisted by modern technologies.

Humans: Humans are influenced by a variety of factors when choosing a mate.  Initial attraction might be caused by fluctuating levels of sex hormones testosterone and oestrogen, but a lot of people are more selective when choosing a partner to have children with.  In many cultures, the parents make decisions about who their children should marry, and the process here is very similar to selective breeding.  Desirable traits might include intelligence, good business acumen, physical strength etc.  

The Present

Humans: Modern technology has given individuals and couples the opportunity to improve the genes of their children by using donor eggs and sperm.  www.ronsangels.com is an example: a website generating over $40,000,000 in sales of human sperm and eggs in the last five years.

Plants: Plants have been genetically engineered to be more resistant to disease.  Cytogeneticists identify and transfer single chromosomes, such as the short arm of the rye 1R chromosome which carries a number of disease resistant genes which is used in wheat breeding programmes around the globe.  Scientists have also used a gene from an Arctic fish which produces an ‘anti-freeze’ protein that prevents crops from being damaged by frost.  Other scientists have identified genes in fungi that confer greater salt tolerance, knowledge that could lead to the development of crops that can withstand drought.

The Future - Engineering Survival
In Humans? As more knowledge is gathered about the effects of genetic modification of plants and animals, people will inevitably ask whether the same techniques can be used on humans to make us disease resistant, able to withstand extremes of temperature etc.  Clearly the technology will, in some cases, be transferable.  We need also to ask whether it is right to use these technologies with humans.  Where would we draw the line – eradicating disease, preventing the signs of aging, producing the ‘perfect’ person, or even redefining human perfection? 
Science and Religion in Schools Project – Unit 6b: Medical Issues

