Science Across the World

Talking about Genetics around the World – Cove School Exchange form

Part 1

What do we mean by Genetic Modification?

1. This is what genes and DNA mean to us:
Each gene acts as a code or a set of instructions for a cell to make a particular protein. The many different proteins give a person particular characteristics, such as blue or brown eye colour. 

A gene is a short section of DNA which acts as a code for a particular characteristic. You inherit one gene from your  mother and one from your father for each characteristic you inherit. For example, you have two genes controlling eye colour. Different types of the same gene are called alleles. For eye colour these different types could be blue or brown. 

The alleles inherited may be the same (called homozygous), or different (called heterozygous). 

A genotype describes the alleles which someone has inherited. A phenotype is how the gene appears or expresses itself. 

A dominant allele always shows. A recessive allele only shows when it is on its own (because it's on a sex chromosome) or when the alleles are the same (homozygous). 

Chromosomes are made of DNA. DNA is a very large molecule made from smaller molecules 

We got our knowledge from the following sources:

Biology For You, By Gareth Williams

GCSE BBC Bitesize

2. These are the "Old Style" biotechnology or breeding examples that we see or use locally, and nationally.


Race Horses


Racing Pigeons


Grey Hounds


Crufts - (dogs)


Chickens - for white coloured eggs


Domestic Pets


Flowers - for colour and size

Part 2 

How does genetic modification affect our lives?

3. These are the main areas of GM technology, and research and development taking place in our own locality and country.  

In our local area, there isn’t much GM technology development, which takes place but on the whole, UK does take a big role on scientific researches and developments.  

The Biotechnology and Biological Sciences Research Council (BBSRC)
BBSRC funds scientific research on bioremediation.  They’ve commissioned a study at the University of Nottingham, which aims to improve public dialogue and participation in decisions about new technologies.  In groups and workshops they use a framework called an ‘Ethical Matrix’ to explore attitude towards bioremediation and issues concerning different people.  For example how these groups of people (landowners using the technology, people living nearby, and companies who developed the system) wellbeing are influenced by bioremediation.  Conservationists, research scientists, companies, environmental groups, regulators, landowners and members of the public give their views on this.  

They are also the major funders of basic plant science research in the UK. 

The BBSRC sponsored Institute for Food Research (IFR). Here scientists are working on the dietary fate of DNA. They are also studying the effects of gene introduction by genetic modification on the behaviour of resident genes and proteins in the host organism, to see if there might be any unintended or unexpected changes.

BBSRC is the UK's principal funder of basic and strategic research into GM crop biotechnology.  

Bioremediation
Bioremediation is the use of biological means to restore or clean up contaminated land by adding bacteria and other organisms that consume or neutralise contaminants in the soil.  Bioremediation is used in less than 5% of all sites in the UK, as the majority of current clean-up systems dumping to landfill sites.  

Tissue engineering
A ten million collaborative research project funded by the BBSRC, the Engineering and Physical Sciences Research Council, and the Medical Research Council, between the Universities of Liverpool and Manchester.  

Manchester: Cell preparations and pre-clinical testing
Liverpool: Biomaterial matrices and testing of bio-compatibility. 
They are using tissue engineering for:  

Skin and wound healing

Cartilage and disc repair

Blood vessel replacement and repair.

The Wising Up study is a research on consumer’s attitudes towards new technology, which is conducted by Lancaster University's Centre for the Study of Environmental Change. This research has provided some fascinating insights into how consumers as citizens approach the introduction of new technologies and contains some potentially valuable lessons for all those concerned to see a more open and rational debate. 

GM crops
In the UK no GM crops are yet being grown commercially although a number of trials are underway on crops such as oilseed rape, sugar beet and potatoes.

The UK government has been conducting a three-year programme of field trial to evaluate the safety of GM crops.  These trials involve growing fields of GM crops at farms up and down the UK. Scientists are constantly taking data from the trial sites to check whether the crops are having any adverse effects on the environment

4. These are the people who are doing this work

In the UK up to 60 independent scientists do the safety assessment of the GM foods that are being marketed in the EU.  

ACAF (committee on animal feeding stuff) advises on the safety and use of animal feeds and feeding practises.  

ACR (advisory committee on research) helps the agency develop its research and survey work.  

ACNFP (committee on novel foods and processes) advises the Food Standards Agency on any matters relating to novel foods (including genetically modified foods).  

COT (committee on toxicity of chemicals in food, consumer products and the environment) is an independent scientific committee that provides advice to the Food Standards Agency, the Department of Health and other Government Departments and Agencies on matters concerning the toxicity of chemicals.  

SACN (the scientific advisory committee on nutrition) UK-wide Advisory Committee set up to replace the Committee on Medical Aspects of Food and Nutrition Policy (COMA). It advises the UK health departments as well as the Food Standards Agency. 
5. We think these are the benefits and disadvantages of this work.

Benefits
Creation of new antibiotics

Animal organs and tissues for transplants

New and better food

Healthier lifestyles

More productive crops

Biodegradable plastics (good for the environment)

GM food could be safer because of the rigorous testing it has to go through

Crops can be modified to resist attack by specific pests, increase crop yields, reduce energy consumption and development of crops for non-food uses for example for the production of valuable oils and starches that are currently made chemically. This offers a renewable and environmentally friendlier alternative to chemical manufacturing processes.

Environment-friendly alternatives to bleach in the manufacture of paper packaging; a reduced requirement for fertilisers and pesticides, less waste from food processing

Disadvantages
BT crops that produce their own insecticide could create populations of super bugs - pests that are resistant to the toxins produced by these GM crops.

If GM crops pollinated wild plant species, it can introduce foreign GM genes into non-GM species. This could transfer herbicide resistance to weeds, making them difficult to wipe out.

Increase in super weeds.

GM crops might reduce biodiversity.

GM food might have toxins in them.  

Unintentional environmental effects on non-target species

Cause nutritional deficiency (if genetic engineering changed food consumption it might lower certain nutrients in food).

If antibiotic resistance genes escape from GM crops then they could enter the genes of other living things such as bacteria.  

[image: image1.png]Uptake of GM Technology since 1995

(Batea toe 4ncaimate fo 2002

60 -
y_ 3

50

40

. P

ns of Hectares

1995 1998 1097 1998 1999 2000 2001 2002
Clive Tames, 2002 - wwn sssa.ora



Some GM food can cause allergies.

This graph shows that the uptake of GM technology has increased dramatically since 1995.  

Part 3

Addressing the issues and concerns, with a focus on GM crop foods and the environment

6. These are the main crops that are grown in our locality, and in our country.

As of 1999 no GM crops were being grown commercially in the UK. However, a wide range of testing is being carried out inside the laboratory and in the field.


Currently, we are growing Onions, Leeks, Peas, Beans and Potatoes. These are not GM crops.

Our country imports, and exports the following GM foods.

	Food
	Imported From
	Exported To

	Tomatoes (made into purée)
	California
	

	Soya
	USA
	

	Maize
	France/Spain
	


7. These are the regulations for growing GM crops in our country.

The government plans to control GM farming in the UK by introducing a code of conduct to regulate the cultivation of genetically modified crops. This code sets the guidelines of growing GM foods in our country, and is thought to be put in place before we start commercially growing them. At the moment this is not allowed, and the code is being campaigned against.

8. These are the GM foods and food additives, which are sold in our country.

GM Foods – Potatoes



Soya



Maize



Tomato Purée

GM foods were first sold in the UK in 1996.

Additives – All additives sold in the UK are placed under specific group names, such as:

· Acid

· Acidity regulator

· Anti-caking agent

· Anti-foaming agent

· Antioxidant

· Bulking agent

· Colour

· Emulsifier

· Emulsifying salts

· Firming agent

· Flavour enhancer

9. These foods and additives are identified in the following ways.

In the UK, it is compulsory to label foods that contain GM products or additives. The following are ways in which local supermarkets choose to deal with GM foods:

	Supermarket
	Action

	Iceland
	Bans all GM foods.

	Asda
	Attempts not to sell GM products, but labels those that they do.

	Marks and Spencer
	Labels all GM foods, but is attempting to reduce the amount that they stock.

	Sainsburys
	Labels all foods possibly containing GM products.

	Tesco
	Only labels GM products found in their own brands.

	Safeway
	Only labels GM products found in their own brands.


10. We have not included samples of labels.

11. Here are the opinions of local people about GM foods.

We carried out a short survey on 20 local people in Farnborough, on the topic of GM foods. Here are the results:

	Question
	Yes
	No
	Don’t Know

	Have you ever purchased any GM products?
	2
	6
	12

	Do you approve of Genetically engineering food?
	6
	7
	7

	Are you aware of the GM crops Britain imports?
	1
	19
	


From these results, we can infer that people aren’t aware of the details of GM production in the UK and generally do not consider checking whether the food they are buying contains it. If the public were better informed about Genetically Modified foods then there would be greater awareness and possibly more hostility towards the subject.

This is how the media presents GM foods in our country. 

Although the government has invested much money in a publicity campaign promoting GM products, generally the media portrays the subject in a bad light. 

A Poem about Inheritance

It’s all in our genes they say






But not the jeans that we wear






The genes that our chromosomes carry






The genes that determine the colour of our hair.

We get genes from our father

And we get genes from our mother

They are inside the sperm and egg nucleus

And we don’t get them from our sister or brother.

Inside all our  cells is a nucleus

And inside the nucleus are 23 pairs,

23 pairs of Chromosomes

Thin and thread like, like hairs.

A chromosome is made up of thousands of genes,

These genes are made of DNA

DNA stands for deoxyribonucleic acid,

I can’t pronounce it, but hey!

So that’s my poem about inheritance,

Not great, but I’m no poet,

I hope you’ve learnt about inheritance,

If not, really you lot should already know it.

Mendel the Pea Man

(Performed as a rap)

Gregor Mendel was a monk and a teacher

He was born in ’22, in Austria

He had a small garden plot, where he grew the pea

And he told his results, to you and me.

It was the height, colour and shape he saw

They were easy to see, he could see no flaw.

Mendel was careful in his methods and his work

He did not want his results not to work.

Break it

Eeh hee it eeh eeh eeh eeh  he heeh

The thing that still amazes us today,

Is that he didn’t know about DNA

The DNA had not yet been found

But his results were still quite sound

So thank you Gregor for doing all that you can

You really are the ultimate pea man.

Wickedly massive. 
�








Flour treatment agent


Gelling agent


Glazing agent


Humectant


Modified starch


Preservative


Propellant gas


Raising agent


Sweetener


Stabilizer


Thickener








