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Genetic tests - by the company Sciona - are now for sale on the Internet and on the High Street via the Body Shop. GeneWatch recommends that you do not buy these tests and instead follow existing guidelines on how to live a healthy lifestyle. It is also important that you seek proper medical advice if you have concerns about your health or think your diet may be inadequate. This briefing is not meant to replace this medical advice but gives you some more information about the genes that Sciona tests so that you can better understand GeneWatch’s concerns.


What is Sciona testing?

Enzymes are chemicals made inside your body. They are involved in important chemical reactions, including digesting food and breaking down medicines and poisons to stop them harming you.

Enzymes can be made by human cells because the genes there include coded instructions (in the DNA) on how to make them. Although each gene is the same in most people, there are slight differences that are unique to each individual (unless you have an identical twin). Amongst these differences in people’s genes, there are some common variations (affecting around 1 in 10 people or more). These common differences between individuals’ genes may affect the activity of the different enzymes produced inside the body.

Sciona claims that by testing some of your genes they can advise you better about what to eat. They say their advice depends on your genetic make-up	www.sciona.com .. 

There are three main problems with Sciona’s genetic tests:

·	For most people, eating a healthy, balanced diet, getting enough exercise and not smoking are much more important in determining your health than your genes are. You can get advice on diet for free from the Food Standards Agency	Visit http://www.foodstandards.gov.uk/healthiereating . and advice on quitting smoking from national helplines	Call 0800-169-0169 in England and Wales or 0800-848-484 in Scotland and Northern Ireland. Ask your doctor or visit www.ash.org (quitting smoking section) for more information., or you can ask your doctor. You should follow this advice whatever genes you have. It is particularly important that you are not misled into thinking that your “good genes” can cope with a bad diet or with smoking or excessive drinking.

·	Many scientists are exploring possible links between the genes Sciona tests and serious diseases like heart disease, cancer and mental illness, including workplace-related illnesses. Although genes are usually poor predictors of your future health (which depends on many other factors) you may learn something you don’t want to know. This could also be information your insurer or employer might ask for in the future, and one day use to exclude you from insurance or employment or compensation for a work-related illness	GeneWatch UK (2001) Genetic Testing in Insurance and Employment: A New form of discrimination. GeneWatch UK Briefing Number 15, June 2001. Available on www.genewatch.org ..

·	Sciona plans to keep your sample and your personal genetic information in a database (known as a “biobank” 	GeneWatch UK (2001) Human Bio-Collections: Who Benefits from Gene Banking? GeneWatch UK Briefing Number 14, April 2001. Available on www.genewatch.org .,	Staley, K (2001) Giving Your Genes to Biobank UK: Questions to Ask. A Report for GeneWatch UK, December 2001. Available on www.genewatch.org .) whilst you remain a subscriber. Although Sciona has a “privacy policy” regarding your name and address, you should remember that your personal genetic profile is unique to you and could be used to identify you, and who is related to you, in the future	HGC (2000) Whose Hands on Your Genes? Human Genetics Commission. Available on www.hgc.gov.uk .. Many companies will be prepared to pay to do genetic research on your sample and may want to claim exclusive rights to your genes by patenting them – once a gene is patented this means no other company can sell new genetic tests or treatments using the same gene. There is growing evidence that privatising genes in this way can stifle medical research and increase costs and many people believe it is immoral	GeneWatch UK (2000) Privatising Knowledge, Patenting Genes: The Race to Control Genetic Information. GeneWatch UK Briefing Number 11, June 2000. Available on www.genewatch.org .,	Econexus and GeneWatch UK (2001) Patenting Genes – Stifling Research and Jeopardising Healthcare. April 2001. Available on www.genewatch.org .. The law does not require Sciona to inform you if it patents or sells your genetic information.

Genetic research is moving very fast and new studies are published every day. Many of these studies contradict each other - or give a confusing picture - and often when a link between a gene and a disease is found a later study finds the link was spurious. Bearing this in mind, some information about the genes that Sciona tests is given below. 


Six detoxification genes (including CYP, NAT and GST genes)

Sciona’s claim:

“Some people remove chemicals that are harmful to the body more quickly than others. By understanding the variations of genes that affect the ability to detoxify, Sciona can help to improve your health by recommending specific fruits and vegetables that will help your body remove toxins. For example, cruciferous vegetables such as broccoli are useful in helping to remove toxins for people with specific genetic variations. Recommendations could also include altering your food preparation methods to reduce the intake of toxins. Sciona screens for six genes that have an influence on detoxification processes within the body.” 


What are the CYP, NAT and GST genes?	van Iersel, MLPS, Verhagen, H, van Bladeren, PJ (1999) The Role of Biotransformation in Dietary (Anti)Carcinogenisis. Mutation Research, 443, 259-270.,	Ingelman-Sundberg, M (2001) Genetic Susceptibility to Adverse Effects of Drugs and Environmental Toxicants: The Role of the CYP Family of Enzymes. Mutation Research, 482, 1-19.,	Strange, RC, Spiteri, MA, Ramachandran, S, Fryer, AA (2001) Glutathione-S-transferase Family of Enzymes. Mutation Research, 482, 21-26.

CYP, NAT and GST enzymes are part of the body’s defences against cancer and other diseases caused by toxic chemicals. 

Cytochrome P450 (CYP) enzymes are chemicals involved in the metabolism, or chemical breakdown, of many substances in the body - including vitamins, fatty acids, drugs, pesticides and carcinogens (cancer-causing substances). The NAT enzyme helps the body remove cancer-causing chemicals called “heterocyclic aromatic amines” that are found in cured and smoked meat and meat cooked quickly at high temperatures. GST enzymes also play a part in the defence against harmful chemicals – they react chemically with the poisons after they have been broken down and help change them to a form that can be excreted from the body. 

There are 58 known CYP genes and at least 22 GST genes. Some of them have many different forms – for example, 80 different forms of the gene CYP2D6 have been discovered so far. Most of the variations are rare but some are more common. Sciona currently tests only one of these genes, known as CYP1A1. There are also fairly common variations in the GST genes GSTM, GSTT1 and GSTP1, which affect the activity of the enzymes being made inside the cells. There are two known NAT genes, NAT1 and NAT2 that also have common variations.



How are these genes linked with diet?

Differences in the CYP, NAT and GST genes can affect how well the body deals with cancer-causing chemicals. However, many different genes and enzymes are involved in this complex process and it is still poorly understood. What scientists do know is that genetic differences are much less important than other factors in determining the activity of these enzymes, or the risk of cancer, in most people. 

It is known from statistical studies that a high consumption of fruit, vegetables and fibre can protect against cancer. In contrast, smoking, drinking too much alcohol, lack of exercise, some infections and pollution can all increase the risk	Parkin, D M (2001) Global Cancer Statistics in the Year 2000. The Lancet Oncology, 2, 533-543.. This is true whatever your genetic make-up.

Pollutants such as cigarette smoke can increase the activity of the CYP1A1 enzyme, as can protective foods such as brassica vegetables (e.g. cauliflower, Brussels sprouts and broccoli). This highlights how complex the science is. Cruciferous vegetables (which include brassicas) and garlic are also known to influence the activity of other CYP enzymes. However, the importance of all these different factors is still poorly understood. One study has found that people with a particular form of the NAT-2 gene who eat more meat are at higher risk of bowel cancer	Roberts-Thomson, IC, Ryan, P, Khoo, KK, Hart, WJ, McMichael, AJ, Butlet, RN (1996) Diet, Acetylator Phenotype, and Risk of Colorectal Neoplasia. The Lancet, 347, 1372-1374.. However, other studies have reached different conclusions about the importance of this gene.

This complex picture means it is very important not to over-estimate the role of your genes in determining your body’s ability to deal with cancer-causing chemicals, or your future health. In particular:
	It is important not to smoke, whatever genes you have – smoking causes about 90% of lung cancer cases, the most fatal cancer, and many other diseases as well (including heart disease)	More information is available on www.ash.org ..
	It is important to eat plenty of fresh fruit, vegetables (including cruciferous vegetables such as broccoli) and fibre, whatever genes you have – these foods are associated with a lower risk of cancer and heart disease in everyone.


Sciona’s website implies that eating broccoli is only important for people with particular genetic variations – this is misleading and untrue. This emphasis on the importance of your genes seems designed to convince you to pay for a genetic test. However, if you take their genetic test, you will find that the report Sciona sends you will admit that: “Even if your profile showed no gene variations, this advice [to avoid well done meats, smoked meat and fish and eat more vegetables] is worth following as it is beneficial for your general health”.


What are the other implications of testing for these genes?

Many scientists have investigated whether CYP, NAT and GST genes are associated with an increased risk of different types of cancer and some other diseases. So far, the results have been confusing and often contradictory. For example, one form of the NAT-2 gene appears to increase the risk of bladder cancer but may decrease the risk of colon cancer	Vineis, P, Schulte, P, McMichael, AJ (2001) Misconceptions about the use of genetic tests in populations. The Lancet, 357, 709-712.. Other factors such as smoking and overall diet are usually much more important factors in diseases like cancer. 

However, many researchers are looking at whether variations in these genes may make some people more likely to get cancer if they are exposed to industrial chemicals in their work or in the environment. For example, one study has found a possible link between variations in the GSTP1 gene and Parkinson’s Disease in people exposed to pesticides - although the importance of the genetic variation is still highly uncertain	Menegon, A, Board, PG, Blackburn, AC, Mellick, GD, Le Couteur, DG (1998) Parkinson’s Disease, Pesticides and Glutathione Transferase Polymorphisms. The Lancet, 352, 1344-1346.,	Golbe, LL (1998) Parkinson’s Disease: Nature Meets Nurture. The Lancet, 352, 1328-1329.. Other scientists have suggested that variations in the NAT2 gene are linked with workplace-related bladder cancer (although other studies have not found a link)	Nakajima, T, Aoyama, T (2000) Polymorphism of Drug-Metabolising Enzymes in relation to Individual Susceptibility to Industrial Chemicals. Industrial Health, 38, 143-152.. This type of research has led to serious concerns that people with the “wrong genes” may be excluded in the future from jobs, insurance or compensation for some workplace illnesses	US Department of Labor, Department of Health and Human Services, Equal Opportunity Commission, Department of Justice (1998). Genetic Information and the Workplace, 20 January 1998. Available on www.nhgri.nih.gov/HGP/Reports/genetics-workplace.html .,	Kaufert, PA (2000) Health Policy and the New Genetics. Social Science and Medicine, 51, 821-829.. There is no law to stop employers asking for the results of any genetic tests that you have had and refusing you a job because of them (or because you won’t reveal them).


One anti-oxidant gene (MnSOD)

Sciona’s claim: 

“For some people a normal diet provides all the antioxidants they need to stay healthy. Others, with particular genetic variations, may require additional anti-oxidants in their diet to effectively control free radicals. Sciona's antioxidant screen focuses on a gene that is influential in the removal of free-radicals.” 


What is the MnSOD gene?	Robinson, BH (1998) The Role of Manganese Superoxide Dismutase in Health and Disease. Journal of Inherited Metabolic Disease, 21, 598-603. 

MnSOD is one of three known enzymes in the body that help breakdown toxic “oxygen free radicals”.


How is this gene linked with diet?

MnSOD certainly plays a role in detoxification. However, research on the links between the MnSOD gene, diet and illness is at an early stage. One study has found an increased risk of breast cancer in women who have a particular form of the MnSOD gene and who eat less than average quantities of fruit and vegetables	Ambrosone, CB, Freudenheim, JL, Thompson, PA, Bowman, E, Vena, JE, Marshall, JR, Graham, S, Laughlin, R, Nemoto, T, Shields, PG (1999) Manganese superoxide Dismutase (MnSOD) Genetic Polymorphisms, Dietary Antioxidants, and Risk of Breast Cancer. Cancer Research, 59, 602-606.. However, the link between variations in the MnSOD gene and breast cancer is not conclusive	Mitrunen, K, Sillanpää, P., kataya, V, Eskelinen, M, Kosma, V-M, Benhamou, S, Uusitupa, M, Hirvonen, A (2001) Association Between Manganese Superoxide Dismutase (MnSOD) Gene Polymorphism and Breast Cancer Risk. Carcinogenesis, 22(5), 827-829.. 

In summary, although the role of fruit and vegetables is known to be important in preventing future illness, the role of the MnSOD gene is still uncertain. If you take the test you will find Sciona admits in your report that: “…it’s important that you give your body enough of the antioxidants it needs even if your results show that your antioxidant enzyme is already being helped by your genetic profile.”


What are the other implications of testing for this gene?

In addition to the studies on breast cancer, other studies have looked at possible links between MnSOD variations and bowel cancer and Parkinson’s Disease. Scientists cannot predict whether or not you will suffer from breast cancer or from other diseases from your genetic test results. These are complex diseases, which are influenced by many different factors, and research is at an early stage. However, the possible link with breast cancer does mean you should be wary of buying a test for MnSOD on the High Street or from the Internet without medical professionals available to advise you of the implications of the findings. 



One tissue repair gene (MTHFR)

Sciona’s claim:

“Certain vitamins are essential for maintaining healthy tissues in many parts of the body. Our bodies produce many of these vitamins internally but some have to be obtained through our diet. Sciona screens for a gene which influences how your body absorbs Vitamin B6, Vitamin B12 and folic acid. These vitamins have to be obtained from the diet or additives. The correct quantity of these vitamins is important for health and Sciona can identify individuals who need to boost their intake of these vitamins to ensure effective tissue repair.

“For people with these variations, anti-oxidant supplements in the form of specific fruits and vegetables or vitamins are recommended to maintain health and well-being. Specific dosage recommendations are made depending on the genetic profile revealed.” 


What is the MTHFR gene?

MTHFR is an enzyme involved in producing a form of folate (a vitamin) that plays a part in lowering the levels of a chemical called homocysteine in the body. Too little folate, or too much homocysteine, have been linked with many health problems. There is a common form of the MTHFR gene which reduces the activity of the MTHFR enzyme. 


How is the MTHFR gene linked with diet?	Molloy, AM, Scott, JM (2001) Folates and Prevention of Disease. Public Health Nutrition, 4(2B), 601-609.,	Christodoulakos, G, Panoulis, C, Rizos, D, Moustakarias, T, Phocas, I, Creatsas, G (2001) Homocysteine and Folate Levels in Postmenopausal Women. Maturitas, 39, 161-167.,	Christensen, B, Landaas, S, Stensvold, I, Djurovic, S, Retterstol, L, Ringstad, J, Berg, K, Thelle, DS (1999) Whole Blood Folate, Homocysteine in Serum, and Risk of First Acute Myocardial Infarction. Atherosclerosis, 147 (2), 317-326.,	Verhoef, P, Rimm, EB, Hunter, DJ, Chen, J, Willett, WC, Kelsley, K, Stampfer, MJ (1998) A Common Mutation in the Methylenetetrahydrofolate Reductase Gene an Risk of Coronary Artery Disease: Results Among US Men. Journal of the American College of Cardiology, 32(2), 353-359.,	Ulvik, A, Evensen, ET, Lien, EA et al. (2001) Smoking, Folate and Methylenetetrahydrofolate Reductase Status as Interactive Determinants of Adenomatous and Hyperplastic Polyps of Colorectum. American Journal of Medical Genetics, 101, 246-254.,	Ma, J, Stampfer, MJ, Giovannucci, E, Artigas, C, Hunter, DJ, Fuchs, C, Willett, WC, Selhub, J, Hennekens, CH, Rozen, R (1997) Methylenetetrahydrofolate Reductase Polymorphism, Dietary Interactions, and Risk of Colorectal Cancer. Cancer Research, 57, 1098-1102.,	Hromádka, M, Mayer, O, Šimon, J, Rosolová, H, Racek, J, Reitmaierová, I (2000) The Influence of Folate Supplementation and MTHFR Polymorphism on Oxidative Stress Markers in Patients with Mild Hyperhomocysteinemia. Abstract ThP15:W29, XIIth International Symposium on Atherosclerosis, Stockholm, Sweden, June 25-29, 2000, in Atherosclerosis, 151(1), 258-259. ,	Cortese, C, Motti, C (2001) MTHFR Gene Polymorphism, Homocysteine and Cardiovascular Disease. Public Health Nutrition, 4(2B), 493-497.,	Verhoeff, BJ, Trip, MD, Prins, MH, Kastelein, JJP, Reitsma, PH (1998) The Effect of a Common Methyltetrahydrofolate Reductase Mutation on Levels of Homocysteine, Folate, Vitamin B12 and on the Risk of Premature Atherosclerosis. Atherosclerosis, 141, 161-166.,	Herrmann, W, Quast, S, Ullrich, M, Schultze, H, Bodis, M, Geisel, J (1999) Hyperhomocysteinemia in High-Aged Subjects: Relation of B-Vitamins, Folic Acid, Renal Function and the Methylenetetrahydrofolate Reductase Mutation. Atherosclerosis, 144, 91-101.

Lack of folate in early pregnancy has been linked to birth defects and high levels of homocysteine (Hcy) have been linked to heart disease and strokes. It has also been suggested that low levels of folate can cause cancer (particularly bowel cancer) and mental illnesses such as Alzheimer’s Disease and Dementia – although the evidence for this is mixed. 

However, studies have found a complex and confusing link between the MTHFR gene and levels of folate and Hcy. Some studies have found a link between the less active form of MTHFR and high levels of Hcy – but if you have sufficient (average or above) levels of folate in your diet, the form of the gene you have does not seem to matter. On the other hand, if you have below average folate levels and are male or a post-menopausal woman, having the less active form of the gene may make your folate deficiency worse. Smoking and old age (perhaps because of poor diets in the elderly) are linked with lower folate levels, whatever genes you have. 

Low folate levels in pregnant women have been associated with birth defects known as neural tube defects (which include spina bifida) in babies. This is why women are often advised to take supplements of folic acid before conception and during early pregnancy. However, although the majority of these birth defects are thought to be prevented by increased folate levels, only a small proportion of birth defects seem to be influenced by the MTHFR gene. This means that it is important to take your doctor’s advice on the need for folate in early pregnancy, whatever genes you have. Although your vitamin levels are probably much more important than your genes, you may also want to think twice about having a test for the MTHFR gene without seeking medical advice.

Many (although not all) studies of heart disease and stroke have found that people with high levels of homocysteine are at a higher risk of contracting these diseases. Levels of homocysteine depend on the body having sufficient folate, vitamin B6 and vitamin B12. However, the less active form of the MTHFR gene does not seem to be associated with an increased risk of heart disease, even when folate and B vitamins are low. In contrast, many studies have found a link between smoking and low folate levels. Smoking is also known to significantly increase your risk of heart attack – this may be partly to do with low folate in smokers but could also be because smoking damages your body in many other ways. 

Folate deficiency, especially when combined with smoking or high alcohol consumption, has also been linked to an increased risk of bowel cancer in some studies. However the evidence is confusing and the role of variations of the MTHFR gene in bowel cancer is still very unclear.
 
One study has investigated the effect of folate supplements in 46 patients with high Hcy levels and different forms of the MTHFR gene. Preliminary findings are that the supplements helped reduce Hcy in all the patients, regardless of which gene they had. High levels of Hcy and low levels of folate can also become an increasing problem with age – again, a study has found that the type of MTHFR gene is not important. 

In conclusion, low levels of folate can cause health problems and are particularly worrying during early pregnancy - but the level of folate and other vitamins in your body (and particularly whether you smoke) is usually much more important than what genes you have. If you are worried, you should have your vitamin levels tested by a doctor and follow his/her advice. It is particularly important for elderly people to inform their doctor if they are planning to take folic acid supplements as these can mask the symptoms of vitamin B12 deficiency, which is relatively common in elderly people and can harm the nervous system if left untreated.

Sciona’s claim that it can recommend the dose of vitamins you need, depending on your genetic tests, is not supported by the scientific evidence. You need folate in your diet whatever genes you have - liver contains high levels of folates and it occurs in lower levels in some other foods (such as spinach) or it can be taken as a vitamin supplement (folic acid) - but only a test of your folate levels, not your genes, can tell you how much you need. You should also give up smoking, whatever your genes, as it not only significantly reduces your folate levels but also increases your risk of heart disease and cancer. Smoking can also harm your baby if you smoke while pregnant.


What are the other implications of testing for the MTHFR gene?

The possible links of common variations in this gene with heart disease, cancer and some birth defects mean more research is needed before you can be properly advised on the implications of taking this genetic test.


One alcohol consumption gene (ALDH2)

Sciona’s claim:

“Alcohol has no direct nutritional content and by-products formed when the body processes alcohol can be harmful to the body. Sciona screens for a gene that affects how the body copes with alcohol consumption. For individuals with a specific genetic variation, Sciona recommends that they avoid alcohol to improve health and well-being.” 


What is the ALDH2 gene?	www.infobiogen.fr/services/chromcancer/Genes/ALDH2ID250.html .

The ALDH2 enzyme is found mainly in the liver and helps the body deal with alcohol by breaking down a chemical called aldehyde. The ALDH2 enzyme can be inactive in some people with a particular form of the ALDH2 gene – this form of the gene is quite common in Asian people.


How is this gene linked with alcohol consumption?

Unlike the other genes in Sciona’s tests, the ALDH2 gene can be more important than other factors in how the body deals with alcohol because one form of the gene can make the enzyme almost completely inactive. This means that people with this gene get drunk easily because of the build up of acetaldehyde in the body – often becoming flushed, dizzy and sick. People with this form of the gene who do drink alcohol also seem to be at a higher risk from  many cancers.

This means that Sciona is right to advise you not to drink alcohol if you have this gene. However, you probably already know if you are affected by drinking in this way, or if you have concerns you should see your doctor. It is also important to remember that excessive drinking is bad for your health whatever genes you have. The ALDH2 gene does not tell you how likely you are to become an alcoholic or suffer from other alcohol-related illnesses. In fact, people with the inactive form of the ALDH2 gene may be less likely to become alcoholics than people with the “normal” form of the gene.


What are the other implications of testing for the ALDH2 gene?	Nakajima, T, Aoyama, T (2000) Polymorphism of Drug-Metabolising Enzymes in relation to Individual Susceptibility to Industrial Chemicals. Industrial Health, 38, 143-152.

The ALDH2 gene may influence the body’s ability to deal with industrial chemicals such as formaldehyde and acetaldehyde. A genetic test result showing that your ALDH2 gene is inactive may therefore one day be of interest to employers, who may wish to exclude you from jobs which involve using these chemicals or from compensation for a work-related illness.


Summary and conclusions

The report Sciona sends to its customers claims that:

“Sciona has screened your DNA for the presence of variations in nine separate genes. These variations have been proven to have a marked effect on the way that enzymes produced by these genes affect your body’s ability to utilise nutrients and remove toxins and waste products and hence impact on your overall health.”

However, much of the research on these genes has found a complex and confusing picture. GeneWatch UK believes that it is premature to use many of these genetic tests whilst scientists still disagree about the implications for your future health. Selling such tests on the High Street and the Internet without warning you about the implications is highly irresponsible. 

GeneWatch UK would like to see:
·	regulation of genetic tests so that companies cannot make claims that are not supported by the science, and so that you receive proper medical advice and counselling if you choose to take a test;
·	a legal ban on the use of genetic test results by insurers and employers;
·	new laws to control access to genetic information;
·	a ban on the patenting of genes.
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