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1. What are GMOs?

GMOs or genetically modified organisms are defined as organisms whose genetic characteristics are changed through genetic manipulation or modification.

2. What is genetic modification?

Genetic modification is a technology used to alter genetic material of living cells or organisms in order to make them capable of producing new substances or perform new functions.

3. Why do genetic modification necessary in foods?

Genetic modification has provided significant benefits to humankind. GM foods include foods with improved nutritional value, higher crop yields, insect resistance which eliminates the need for pesticides, disease resistance, better food quality, foods that keep for longer and improving plant adaptability to harsh growing conditions, such as drought, salinity, and temperature extremes. Genetic modification is also expected to address the problem of global malnutrition as our world population increases.  

4. How are GMOs produced?

They are produced through gene transfers, for example by transferring genes of desirable traits to agricultural crops.

5. Are GMF safe? 

Is there any evidence based on scientific knowledge that GMF are safe for human consumption?

Foods produced using genetic modification can be as safe as food from non GMOs and all other food products. Foods produced from GMOs must pass stringent safety guidelines and comply with the current food safety standard.

No. To date, there is no published scientific evidence of any ill effects due to the consumption of GM foods.

6. Who makes sure that GMF is safe?

7. Why are GMOs considered as hazards to health and environment?

8. What are the consequences of eating GMF?

At the moment, there are no consequences as there is no published scientific evidence of any ill effects due to the consumption of GM foods.

9. Is there any kind of detection/analysis to differentiate GMF from other ordinary food?

10.  Are all GMOs produced used animal-based materials?

11. What are the products (GMOs) already placed in the world market?

Genetically modified soybean and corn, which have been approved in many countries including the USA, Canada, Australia and member countries of the European Union, are very likely incorporated into various processed foods.  Since we import food from these countries, it is possible that such foods are sold in Brunei Darussalam. However, these foods are safe for consumption  because they are regulated like any other foods in meeting the same rigorous safety standards.

12. Who are the producers of GMOs, and from which countries?

Please, see Singapore’s FAQs No. 1 on GMFs on page 13.

13. Do you think GMOs will help global food production?

Yes, it will help global food production.  Agriculture is forecasted to feed 8000 million human population by 2020, of whom 6700 million will be in the developing countries.  In Asia and Africa, it is estimated that 40% of total productivity is lost to pests and pathogens.  Biotechnology will offer food security by enhancing agricultural activity through improvement of agriculture yield and preventing losses of crops to pests and pathogens.

14. Can the world do without GMOs?

Yes and No.  Yes for the next 10 to 20 years.  Although the rate of population growth is steadily decreasing, the increase in absolute numbers of people to be fed may be such that carrying capacity of agricultural lands could soon be reached given the current technology.  We have to seek a way to secure food production, and biotechnology offers the only alternative to date.  No one can guarantee that GMOs (biotechnology) will never cause unforeseen problem.  That is why GMOs (biotechnology) requires regulation and scrutinization by a comprehensive systems of checks and balances.

15. Are risks associated with GMOs?

The most important risk associated with GMOs is on the safety issue, that is, how safe are they when consumed by human population and when they are released into the environment.  In the United States, all food crops with engineered genes are reviewed by the Food and Drug Administration for human food and animal feed safety and by the Department of Agriculture for safety to agriculture and the environment.

16. Are GMOs used in Brunei Darussalam? Are they on the shelf in supermarket in Brunei Darussalam?

No.
17. Is Brunei going to allow GMOs to be used in future?

Subject to meeting ethical and social considerations, it may be possible to use some GMOs and products derived from GMOs in the future.

18. How is Brunei going to handle over the imports of GMOs?

In 1999, the Department of Agriculture, Ministry of Industry and Primary Resources has put forward a proposal on the establishment of a National Authority on Genetic Modification which will take care of the imports and regulations pertaining to GMOs. The proposal is still under consideration.

19. How would Brunei go about drafting regulations?

The regulations may be modeled after existing international regulations with appropriate modifications or alterations based on the ethical and religious requirement of the country.

20. What are the major issues that need to be addressed in the regulations?

a)
Details of the source and types of GMOs and products derived from GMOs should be defined.

b) 
All possible risks and benefits associated with these products should be made available to the consumers.  Public response about the quality and safety of the products originating from GMOs should be sought.

c) 
Consent should be obtained from the Departments of Agriculture and Fisheries, Ministry of Health and Legal Department regarding safety and marketing of GMOs and products derived from GMOs.

d) 
The products derived from GMOs should be labeled giving details of risks and benefits associated with the products.  Also, food derived from genetic modifications should be labeled accordingly if it contains a gene derived from humans or from animals subject to religious dietary restrictions or cause any special ethical concerns.

e) 
Only approved GMOs and products derived from GMOs should be allowed to enter the country.

f) 
Legislation should be in place to ensure that GMOs are restricted for use for particular purposes only.

g) 
Legislations should cover both contained use (where organisms are used in certain specific areas only), the deliberate release of GMOs into the environment and the marketing of products derived from GMOs.  These regulations should be designed to ensure the protection of human health and the environment.

21. Is GMOs Halal?

The religious authority in Brunei Darussalam has taken interest in GMOs, on the issue of “halal and haram” if they are consumed by Muslims.  

INDONESIA
1. 
What is biotechnology?

Biotechnology is broadly defined as the use of biological processes of microbes, and of plants or animal cells to develop new products for the benefit of humans. For example, microscopic organisms are used in fermentation to produce vinegar and yoghurt, as well as leavened bread. Other products of biotechnology include insulin to treat diabetes and a vaccine against Hepatitis B.

2. 
What are Bt crops? 

Bt crops are crops genetically engineered to carry the gene from the soil bacterium Bacillus thuringiensis. The bacteria produces a protein that is toxic when ingested by certain Lepidopteran insects. Crops containing the Bt gene are able to produce this toxin, thereby providing protection throughout the entire plant. 

3. 
What is Bt cotton?

Bt cotton is genetically engineered cotton to control tobacco budworms, bollworms, and pink bollworms. 

4. 
What is Bt corn?

Bt corn is genetically engineered corn to provide protection against the European corn borer. 

5. 
What is Cell? 

Cell is the smallest structural unit of living organisms that is able to grow and reproduce independently. 

6. 
What is Genetic engineering? 

In a very broadly, is a technique used to alter or move genetic material (genes) of living cells. Narrower definitions are used by agencies that regulate genetically modified organisms (GMO's). In the U.S., under guidelines issued by USDA's Animal and Plant Health Inspection Service, genetic engineering is defined as the genetic modification of organisms by recombinant DNA techniques (7CFR340: 340.1), while definitions used in Europe are somewhat broader. 

7.
What are Herbicide-tolerant crops? 

Crops that were developed to survive certain herbicides that previously would have destroyed the crop along with the targeted weeds, and allow farmers to use them as post-emergent herbicides, providing an effective weed control. The most common herbicide-tolerant crops (cotton, corn, soybeans, and canola) are Roundup Ready (RR) crops resistant to glyphosate, a herbicide effective on many species of grasses, broadleaf weeds, and sedges. Other genetically modified herbicide-tolerant crops include Liberty Link (LL) corn resistant to glufosinate-ammonium, and BXN cotton resistant to bromoxynil. 

8. 
What are Transgenic plants?

They are resulted from the insertion of genetic material from another organism so that the plant will exhibit a desired trait. Recombinant DNA techniques (DNA formed by combining segments of DNA from different organisms) are usually used. 

9. 
What is plant breeding?

Plant breeding is the use of techniques involving crossing plants from the same or closely related species to produce varieties with particular characteristics (traits) which are carried in the genes of the plants and passed on to future generations. It combines all the genetic traits of the two plants. Thus, there may be some undesirable traits in the offspring plant. Plants with the desired characteristics are then selected for breeding. The ability to obtain the desired features is dependent on chance. This process is very time-consuming and does not always result in a desirable plant.

10. 
What is plant biotechnology?

Plant biotechnology is the addition of selected traits to plants to develop new plant varieties. It is an improvement on traditional plant breeding. For centuries, farmers have worked to develop new crops that will provide better yields and better quality foods. Biotechnology allows the plant breeder a wider choice of traits to chose from and allows the trait to be realized in a more precise manner and within a shorter time period. Plant biotechnology offers an additional, more accurate, sustainable method to improve the yield of existing farmlands and produce a more abundant food supply.

11. 
How are the new plants different from the existing ones?

Plants developed through biotechnology carry specific genetic traits or characteristics that would be difficult or impossible to acquire using traditional plant breeding practices. Plant biotechnology makes it possible to transfer a single desired trait from any organism to a plant.

12. 
What kind of plants result from plant biotechnology?

Plant biotechnology allows for the transfer of one or a few desired genetic traits without undesirable traits. For example, researchers are developing plants with a built-in protection against a specific insect, a built-in protection against a specific plant disease, a built-in tolerance to a specific herbicide (weed killer), improved nutrient content, and a number of other beneficial traits. 

13. 
Is it safe to eat foods from these plants?

Foods developed through plant biotechnology are generally equivalent to foods developed through traditional plant breeding. "Equivalent" here means that there is no meaningful change in nutritional value or composition of the food. In addition, these foods are subject to the same stringent regulatory process applied to all foods. From the food safety point of view, regulators and the industry working together will ensure that the food available will be in no way less safe than what is available now. 

14. 
Does anyone else say that these foods are safe? 

The safety of plant biotechnology is recognised by the Food and Agriculture Organization and the World Health Organization of the United Nations, US Food and Drug Administration and the Australia New Zealand Food Authority.

15. 
Are there safeguards to protect against a new plant variety out-crossing to weeds and becoming "out of control?"

Yes there are safeguards against out-crossing in the experimental stage. Out-crossing is the unintentional breeding of a domestic crop with a related species. Some crops developed through plant biotechnology carry traits that protect the crops from a specific plant disease or insect pest, or confer a tolerance to a specific herbicide. 
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Great care is taken to develop new plant varieties that have no weed relatives, do not outcross to weed relatives or whose weed relatives exist only in regions where the domestic crops are not grown. Like traditionally-bred plants, a new plant cannot confer its traits on an unrelated plant species. 

16. 
What if a plant pest - such as an insect or a plant disease - develops a resistance to a protective trait conferred through plant biotechnology?

Adapting to a changing environment is the natural survival mechanism of all living organisms. Through the natural process of genetic change and adaptation, it is always possible for an insect population or a plant disease strain to build a resistance to a chemical insecticide or fungicide, a protective trait in a plant or to any number of the techniques used to fight plant pests. In some cases of genetically engineered plants, the likelihood of resistance actually may be less than that observed with traditional means of pest control. Nevertheless, to help reduce the potential for resistance development, consideration must be given to resistance management techniques for genetically modified plants.

Traditional pesticides have been brought to market for decades without plans in place to delay resistance. By contrast, the development of some of the first genetically modified plants included almost a decade of research to minimize the potential of resistance development. This kind of research had never been done before. The research resulted in strategies to minimize the possibilities of resistance through conscientious programs and carefully chosen genetic traits.

17. 
Will antibiotic-resistance marker genes make me resistant to the target antibiotics?

No. There is no relationship between an antibiotic-resistance marker gene used in plants and antibiotic resistance in humans. The marker gene is used in research to help researchers distinguish a new plant variety from related plants. When the plants are exposed to the target antibiotic in the laboratory, the new plant variety will continue to grow, unaffected by the antibiotic, allowing the researcher to identify and select for plants that have the desired trait. An antibiotic-resistance marker gene is not an antibiotic. It produces a protein that allows only plants containing the marker gene to grow in the presence of a specific antibiotic. This protein is broken down in the digestive tract. Therefore, the marker gene product cannot function in the human body. It cannot inactivate antibiotics and the likelihood of an antibiotic resistant gene being transferred from food to bacteria in the human gut is very small. 

18. 
Are the crops and foods developed using biotechnology different from those developed using traditional breeding? 

Biotechnology is an evolution of traditional agricultural methods. Over the past 10,000 years, people have routinely used their knowledge of plants to improve food production. Biotechnology is the latest development in the evolution of agricultural methods. Farmers used to rely on plant breeding to add or eliminate specific genetic traits in a plant. For example, because of plant breeding, corn today looks nothing like it did one hundred years ago. Although it typically took several growing seasons to produce a plant that expressed a desired trait, farmers were eventually able to produce crops that:

· were resistant to drought, insect pests or diseases 

· possessed stronger stalks to withstand strong winds 

· produced higher yields 

Genetic modification is a more efficient and precise way to achieve the benefits of crop improvement. Using new technologies, scientists are now able to pin-point the specific gene responsible for a particular trait and then extract or add that gene to a specific plant.

19. 
Are crops produced using biotechnology will negatively impact the environment?

Biotechnology is an element in sustainable agriculture that will benefit the environment. Benefits include reduced pesticide use, water and soil conservation and greater safety for workers and the ecosystem. Many crops - including tomatoes, corn, potatoes and cotton - now have the internal ability to repel insects. Consequently, fewer applications of insecticide need to be applied to the plant. A certain type of corn used to feed hogs will reduce the phytic acid in animal waste that traditionally cause algae to grow in water supplies. Finally, the ability to obtain greater crop yield from existing land decreases the need to convert forests to farmland.

20. 
Will the production of crops resistant to certain pests and weeds will lead to "Superbugs" and/or "Superweeds" that are immune to existing methods of pest and weed management.

There are no scientific studies suggesting this kind of scenario could occur as a result of crops produced using biotechnology. There are, however, many systems in place – including crop rotation, hybrid rotation and integrated pest management - as a precautionary measure to help prevent it from occurring. Insects and weeds already evolve and develop tolerance or resistance to their environment, so biotechnology can potentially better manage this evolution in resistance.

21. 
Will genetically modified corn kills Monarch butterflies?

In May 1999, Nature magazine published a letter from researchers at Cornell University that reported findings suggesting further research is needed into the relationship between pollen from select strains of Bt corn (corn which has been genetically modified to produce a protein to protect against insects) and the Monarch caterpillar. Since that publication, many university researchers, including others at Cornell, have stepped forward to stress that the Monarch study did not represent natural conditions and that extensive environmental research has established the safety of Bt corn on non-target insects, such as the ladybird beetle, honeybee and the green lacewing, in the natural environment.

Dr John Losey, the Cornell University entomology professor who conducted the research, agreed with the researchers and noted, "Our study was conducted in the laboratory and, while it raises an important issue, it would be inappropriate to draw any conclusions about the risk to Monarch populations in the field, based solely on these initial results."

As with any scientific issue, several studies are needed before conclusions can be made.

22. 
Are the long-term effects of foods developed using biotechnology known?

From years of research, scientists know that the benefits of food biotechnology are enormous. The scientific consensus is that the risks associated with food biotechnology products are fundamentally the same as for other foods. Current science shows that foods produced using biotechnology are safe to consume and a host of regulatory authorities including the US FDA, the United States Department of Agriculture and the US Environmental Protection Agency have determined that these products are safe to introduce into the food supply.

While there is no such thing as "zero risk" for any food, consumers can be confident that foods produced using biotechnology meet the same stringent safety standards as foods producing using conventional methods.

MALAYSIA
1. What is modern biotechnology?

Modern biotechnology means the transfer of genetic materials from one specie to the same specie or to another specie for purposes of modifying the characteristics of that specie. 

2. What are other terms for modern biotechnology?

Modern biotechnology is also known as “genetic engineering”, “genetic modification”, “gene technology” or “gene splicing”. 

3. 
What are genetically modified organisms (GMOs)?

GMOs are organisms, plants or animals, which have been modified by inserting a gene from other organisms through modern biotechnology. 

4.
What are genetically modified foods (GMFs)?

Genetically modified foods mean foods that have been produced from or derived from or composed of organisms (include plants, animals and microorganisms) that have been genetically modified.

5.
Why use modern biotechnology?

Traditional methods to modify food plants have limitations:

· Cross breeding can only occur in the same or nearly related species.

· Traditional breeding takes a long time.

With new techniques of biotechnology:

· Time can be reduced by several years. 

· Allows the transfer of genes in a very controlled way. 

· Can help to increase crop production, lower farming costs, improve food quality and safety and enhance the sustainability of the environment.

6.
What are the benefits of biotechnology?

Biotechnology will bring environmental and agricultural benefits such as: 

· Increase yields

· Improve the quality of seed grains

· Increase levels of nutrients in certain crops
· Reduces use of pesticides

· Energy savings

· Reduce soil erosion

· Increase tolerance of crops to:

· Drought and flood

· Salt and metals

· Heat and cold

7.
Could GMFs damage my health?
Currently, the only known health risks from GMFs are the possibility of food allergies. However, there is no scientific evidence that GMFs are health risk. 

8.
Are GMFs safe?

Safety has to be considered on a case-by-case basis. 

9.
Are there any GMFs in the market?

At the moment, in Malaysia, only Monsanto’s ready Roundup soybean has been approved.

10.
How can Identify or detect GMFs?

In the absence of labeling, it isn’t easy to differentiate between GMFs and conventional foods.  But through analysis, we can detect GMFs by analyzing its DNA or protein. 

MYANMAR

1. Now in Myanmar, many commodities, especially Genetically Modified Food is being consumed by the public.  What are the risks ?

Consuming genetically modified food can be arisk to health, for both human and animal.  The effects may be irreversible, although the probability of risks may be low.

2. Do we have any laws to deal with the Genetically Modified Products ?

So far, we do not have any national law on biosafety.

3. Do consumers aware of the risks of GMO ?

Very few people are aware of the risks of Genetically Modified Organism.

4. What are the concerns of the consumers in your country on GMOs biotechnology concerns addressed ?

No comments.

5. What are the various biotechnology (GM technology) initiatives undertaken by your country ?  Which authority overseas pertaining to GMOs in your country ?

National authority on GMOs is mainly vested in Ministry of Agriculture and Irrigation collaborated by concerned departments.

6. How is information on biotechnology or GMOs conveyed to consumers and the general public in your country ?

Information on biotechnology or GMOs is still scant and public awareness is low in Myanmar.

7. In the context of your country, what are the areas you would like to focus in the proposed ASEAN Public Awareness programme to educate the public on GMOs  ?

Education and information on Biotechnology or GMOs should be disseminated through public bedia, TV programme, pamphlet, CD-ROM, etc.

8. Which types varieties of crops modified with GMOs are already applied in ASEAN Member Countries ?

9. Which crops are produced by using biotechnology from other countries ?

Please, see Singapore’s FAQs No.1 on GMF on page 13.

10. Are there any banned GMOs crops in ASEAN Countries ?

11. What are the banned items of GMOs plant and plant parts from other countries apart from ASEAN Countries ?

THE PHILIPPINES

1. 
What is Biotechnology?
Biotechnology is derived from two words-“bio” meaning life and “technology” referring to tools and techniques used to achieve a particular purpose. Biotechnology is a set of scientific tools using living organisms (microorganisms, plant or animal), or their parts to produce useful products for medical, agricultural, industrial and environmental applications.

2. 
What is genetic engineering?

Genetic engineering is one of the more advanced scientific techniques in biotechnology. It refers to all techniques that artificially move genes from one organism to another, often from one species to another, to produce new or novel organisms.


The target material in genetic engineering is the deoxyribonucleic acid (DNA) molecule, found in cells of organisms, where genetic information is stored. Thus, genetic engineering is also known as recombinant DNA technology.

3. 
What are the advantages of using genetic engineering?

Scientists can take useful genes from microorganisms, plant, and animal cells and transfer them to microorganisms such as yeast and bacteria that are easy to grow in large quantities. Products that once were available only in small amounts from an animal or plant are then available in large quantities from rapidly growing microbes.


One example is the use of genetically engineered bacteria to produce human insulin for treating diabetes. The hormone insulin was originally obtained from pancreas of slaughtered animals. This made insulin expensive and not readily available. Now, genetically engineered human insulin can be mass-produced through the use of synthetic genes.


Genetic engineering also allows desirable genes from one plant, animal  or  microorganism  to be  incorporated  into  an  unrelated species. Thus, a wider range of traits is now made available to the plant or animal breeder. Direct manipulation of DNA allows traits to be incorporated more quickly and more reliably into target species than through conventional methods.


Basically, genetic engineering hastens the process that is already occurring in nature. Conventional plant breeding involves much labor and time waiting for a hybrid seed to germinate. Through genetic engineering, plant cells can be grown and induced to regenerate whole plants with the introduced genetic character.

4. 
What are specific products or applications of genetic engineering?

Medicine


Aside from insulin for diabetes, several medically useful proteins like interferon, and synthetic vaccines against malaria, rabies, and hepatitis B have been developed.


Genetic engineering also allows medical applications like screening for genetic diseases and DNA fingerprinting to identify bacteria or viruses that cause diseases.

Industry


Protein products and important enzymes are available for the food and feed industry. Bacteria, fungi and cultured mammalian cells are used as factories to mass-produce these products.

Agriculture


Genetically engineered crops are now available in many countries worldwide. These include soybean, cotton, corn, potato, canola, tobacco, squash, papaya and carnation. Herbicide-tolerant, insect-resistant and virus-resistant crops offer more effective options for controlling pests, reducing pesticide use and increasing crop yields.

5. 
What is a genetically engineered organism (GMO)?


A GMO is a living cell or organism whose genetic material has been altered or modified making them capable of producing new substances or perform new functions. A GMO is also referred to as transgenic.

6. 
What are transgenic plants?


Transgenic plants are plants created by means of recombinant DNA technology or genetic engineering. They contain genetic material or DNA from other organisms like other plants, animals, viruses, bacteria or fungi or DNA synthesized in the laboratory. Transgenics are genetically modified organisms (GMOs).

7. 
Are transgenic plants now being commercially grown?

Yes. In developed countries such as the United States, and Canada, and developing countries like Argentina, China, and Mexico, transgenic plants are already grown in large scale. Examples of these plants are transgenic cotton, potato and corn which contain the endotoxin gene from Bacillus thuringiensis (Bt).


Bt is a bacterium which produces a toxin that affects only certain insects but not other organisms. Since 1995, the US government has approved the sale and use of Bt plants. In fact, there is a shortage of supply of seeds of Bt crops since farmers prefer to plant these crops. In 1998, the area planted to transgenic crops worldwide, excluding China was 27.8 M hectares. It is estimated that in 1999, the area planted to transgenic crops could reach up to 44 million hectares or more.

8. 
Are transgenic plants safe for humans and the environment?


Transgenic plants that are now being used in other countries have passed through very strict laboratory and field tests to show that they are safe for humans and not harmful to the environment. In the United States, for example, transgenic plants are evaluated by three regulatory agencies – the US Department of Agriculture, US Food and Drug Administration and US Environmental Protection Agency prior to their commercialization.


In the Philippines, researches on transgenic plants are regulated by the National Committee on Biosafety of the Philippines (NCBP). Their strict guidelines ensure the safety of the public and the environment before granting permission for researches in this field. Reportedly, the Philippines has one of the most stringent biosafety guidelines in the world.

9.
Can we include transgenic plant in Integrated Pest Management?


Yes, they can be a component of Integrated Pest Management (IPM). The selected genes that are transferred to the plants are toxic only to plant pests. Other natural enemies such as spiders, predators, parasites, and parasitoides are not affected. A combination of cultural, chemical and biological control can also be used to protect plants from pests if necessary.

10. 
Are local scientists capable of producing transgenic plants?


Yes. At present there are scientists in different government agencies and academic institutions doing research on transgenic plants. If properly funded and supported, significant results can be attained in their experiments.


In the Philippines, the International Rice Research Institute (IRRI) and the National Institute of Molecular Biology and Biotechnology (BIOTECH), both in Los Baños, and the Philippine Rice Research Institute (PhilRice) in Nueva Ecija are undertaking transgenic researches to improve the resistance of rice varieties to insect pests. BIOTECH and the Institute of Plant Breeding, also in the University of The Philippines Los Baños, are undertaking a joint study to produce a local Bt corn variety resistant to the Asiatic corn borer. IPB-UPLB has also already started its research to produce transgenic papaya and mango with delayed ripening characteristics.

11. 
Is the use of transgenic plants sustainable?


Yes, the use of transgenic plants can be sustainable if proper guidelines on their use are followed. It is important to consider the different elements of the environment where these plants will be planted. For example, to minimize the early onset of resistance of pests to transgenic plants, it is important to form an effective resistance management program that should be properly followed by farmers. This principle applies not only for transgenic plants but also for plant varieties developed through traditional breeding methods.

12. 
Are there policies and guidelines to ensure the safety of experiments on transgenic plants and other transgenic organisms?


Yes. The National Committee on Biosafety of the Philippines (NCBP), created in 1990 by Executive Order 430, formulates policies and guidelines on activities on genetic engineering and GMOs, including research, importation, production, and distribution. The NCBP is a multi-sectoral body composed of scientists and representatives of the community and chaired by the Undersecretary for Research and Development of the Department of Science and Technology.


Also, the Institutional Biosafety Committee in the concerned organizations is responsible for screening as well as monitoring biosafety aspects of the organization’s activity/project.

SINGAPORE
A. Genetically Modified Organisms (GMOs)
1. 
What are genetically modified organisms?

      
Genetically modified organisms are plants, animal or bacteria that have had one or a few selected genes introduced into it by molecular techniques. Genetic modification involves direct modification of DNA, a living thing’s genetic material. Genetic modification is being applied to develop new benefits, such as increasing the shelf life, creating greater resistance to pests, or creating the ability for crops to grow in different environmental conditions.

2. 
What are the differences between genetic modifications versus conventional breeding?
     
Conventional breeding involves the transfer of many thousands of genes randomly and takes many years to produce an organism with the desired characteristics. Through genetic modification, it is now possible to introduce one or a few genes more precisely into the organism.  Genetic modification is much faster than conventional breeding. A specific, desired characteristic can be quickly added to make a plant resistant to disease or insects, to make an animal gain weight faster, and so on. Genetic modification also permits the transfer of genes that cannot be dealt with through conventional breeding, for example the transfer of a gene from a turnip to a cereal grain or from a bacterium to corn. The first use of this was in the 1980s to modify the E.coli bacteria so that it could produce insulin cheaply for those who suffer from diabetes.

3. 
What are the benefits derived from GMOs?

      
Genetic modification has provided significant benefits to humankind. Examples relating to GM food include foods with improved nutritional value, higher crop yields, insect resistance which eliminates the need for pesticides, disease resistance, better food quality, foods that keep for longer time and improving plant adaptability to harsh growing conditions, such as drought, salinity, and temperature extremes. Genetic modification is also expected to address the problem of global malnutrition as our world population increases.
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Examples:

· Tomatoes are available that can be ripened on the vine and shipped without    spoiling during transport. They may taste better than traditional commercial    tomatoes that are picked and shipped green to protect them from bruising and    then ripened with the plant gas, ethylene.

· Potatoes and corns protected from insects; soybeans tolerant  specific herbicides

· Other foods produced using genetic modification that will be made available in the near future include:

                -Low-caffeine coffee beans

                -Freeze-resistant tomatoes

                -French fries and potato chips made from potatoes with modified starch components that absorb less fat

                -Vegetable oils lower in saturated fatty acids

4.
What are the authorities doing to regulate gene modification?

A Genetic Modification Advisory Committee (GMAC) chaired by Professor Lim Pin, vice-chancellor of NUS and comprising members from government statutory boards, Ministries and the hospitals was established in April 1999. The main objective of GMAC is to oversee and advise on the research and development, production, use, handling and release of GMOs in Singapore, ensuring that these are done in compliance with international standards. GMAC will be developing and approving biosafety guidelines regarding GMOs, as well as facilitating the harmonization of guidelines with international authorities.

5. 
Is genetic modification more dangerous than conventional breeding?

Genetic modification can be as safe as traditional breeding. When crossing two plants using conventional breeding techniques, breeders mix thousands of genes in order to acquire one or a few genetic traits. To remove unwanted traits, breeders spend many years back-crossing the new plant varieties repeatedly with plants whose genetic components are well known. slowly dilutes the impact of all those unwanted genetic traits that came along with the few beneficial traits. Genetic modification brings to traditional plant breeding the ability to move single gene instead of having to move thousands at one time. This would prevent the introduction of unwanted traits and thereby offering a safer breeding method.

B. Genetically Modified Foods (GMFs)
1.
 What foods are produced from GMOs?

What is the approximate number of such products in the   market?

A total of seventy genetically modified crop plants have been released commercially since 1992. Some of the crop plants that have been used for the production of food world-wide is as listed:

	YEAR
	ORGANISMS NAME
	TRAITS (S)
	COMPANY/ INSTITUTE
	CONSUME AS FOOD

	1992
	Tomato
	Fruits ripening altered
	Calgene
	USA (1994)

	
	
	
	
	Canada (Feb.1995)

	1994
	Canola
	Oil profile altered (fatty acid)
	Calgene
	US (1995)

	
	
	
	
	Canada (Apr.1996)

	1994
	Cotton
	Bromoxynil herbicide tolerant
	Calgene
	US (1995)

	
	
	
	
	Canada (Aug.1996)

	
	
	
	
	Japan (Dec.1997)

	1994
	Corn
	Imidazolinone herbicide tolerant
	Pioner

Hi-bred
	Canada (May.1996)

	1994
	Soybean
	Glyphosate herbicide tolerant
	Monsanto
	USA, UK, Mexico

	
	
	
	
	Argentina, Canada

	
	
	
	
	EU (Apr.1996)

	
	
	
	
	Netherland

	
	
	
	
	Japan (aug.1996)

	
	
	
	
	Denmark, Switzerland

	1995
	Potato
	Coleopteran insect resistant
	Monsanto
	USA 91996), Canada

	
	
	
	
	Sep.1995

Japan (1996)

	1996
	Flax
	Sulfonylurea herbicide tolerant +
	University of Saskatchewan
	USA (1998)

	
	
	Kanamycin resistant
	
	Canada (Feb.1998)

	1996
	Papaya
	Papaya Ringspot Virus resistant
	Cornell University (& Univ. of Hawaii
	USA (1997)

	1996
	Squash
	CMV, WMV2 and ZYMV resistant
	Asgrow (USA)
	USA (1994) 

Canada (Apr.1998)

	
	
	
	Seminis vegetable
	

	
	
	
	Inc. (Canada)
	

	1996
	Chicory
	Phosphinothricin (Glufosinate Ammonium herbicide tolerant, Male sterility and lanamycin resistance)
	
	USA (1997)


2.
How long have GM food been in the market?

The first GM food ingredient approved in the market was GM chymosin in 1990 -an enzyme used in cheese making. The first GM food that was released for sale in the market was the Flavr-Savr tomato in 1994.

3.
Are the foods produced from GMO safe for consumption?

Foods produced using genetic modification can be as safe as food from non GMOs. Like all other food products, foods produced from GMOs must pass stringent safety guidelines and comply with the current food safety standard.

4. 
Will foods produced from GMOs carry a special label in Singapore?

GMAC has set up a sub-committee to look into the issue of labeling. The details will be released when the labeling guideline is finalized.

5.
 What additional tests are performed on genetically modified foods apart from those that are performed on normal food products?

Under international food practices, tests on quality, allergenicity, toxicity, composition and nutritional value of food derived from GMOs are performed by the producer before they are released. If there are new substances being introduced as a consequence of genetic modification, the resulting food products will be subjected to additional safety tests.

6.
How can consumers in Singapore be sure foods derived from GMOs, if allowed for sale here, are safe for consumption?

In addition to the test undertaken by the producers on these foods, more stringent tests will be required under the new GMAC guidelines for future food products developed using genetic modification. All food products derived from GMOs must also be proven to be safe by the competent national regulatory bodies of the exporting countries before they are allowed to come into Singapore. 

7. Is enough known about gene modification in view of the fact that too little is known about the risks, particularly on the long-term health and environmental effects? Do you think we’ve marketed the food too early?

-
Is this a case of profit before safety?

-
Should there be more conclusive findings before putting genetically modified food on the shelves?
These concerns are useful reminders that new technologies in food, medicine, transportation, communications, or anything else can pose risks without proper checks and evaluations. However, the genetically modified organisms that have been released since GM chymosin in 1990 have not been shown to be associated with any observable health or environmental effects attributed to genetic modification itself.

The fact that cannot be ignored is that genetically modified food products are coming our way. In 1999, it is estimated that 50% of the cotton and maize grown in US and 70% of canola grown in Canada are genetically modified. Some of these crops are becoming increasingly common, so much so that it is becoming increasingly difficult to find the unmodified variety.  Many countries now permit the commercialisation of some GM crops. GMAC’s charter is not to put profit before safety, but to ensure that all risks related to these products are minimized through the establishment of a proper risk assessment framework.

8. 
Are we already consuming food derived from GMOs?
Genetically modified soybean and corn, which have been approved in many countries including the USA, Canada, Australia and member countries of the European Union, are very likely incorporated into various processed foods.  Since we import food from these countries, it is possible that such foods are sold here in Singapore. However, these foods are safe for consumption  because they are regulated like any other foods in meeting the same rigorous safety standards.

9.
Are foods derived from GMOs more nutritious?

Foods derived from GMOs are generally equivalent to conventional food products in term of nutrition. However, grains, fruits and vegetables can be produced with more nutrients, such as protein, vitamins and minerals, can be modified to contain less fat or having lower levels of saturated fats or contain extra vitamins such as vitamin C and vitamin E.  GM food products containing extra protein may help to supplement protein-deficient diets seen in most developing countries. A genetically modified variety of rice has been developed containing higher level of vitamin A to combat the problem of vitamin A deficiency in developing countries. 

C. Environmental and Health Risks of GMOs and Derived Foods
1. 
Do GMOs have detrimental effects on the environment?

(e.g. can genetically modified crops become weeds?

Can genetically modified microbes mutate? )

Any plant whether genetically modified or not has the potential to cause detrimental effects on the environment if it has not undergone safety assessment prior to release. The GMAC Guidelines have been put in place to ensure that accurate and thorough assessment is undertaken.

2. 
Are there environmental risks involved in producing GMOs?

Yes, there are potential risks as with other technologies. GMAC has drawn up guidelines to minimise the risks involved in producing and utilizing GMOs. 

3. 
Has there been any serious illness or death resulting from eating foods derived from GMOs?

No. To date, there is no published scientific evidence of any ill effects due to the consumption of GM foods.

4. 
Are there other unpredictable risks from GMOs resulting from our inadequate understanding of genetic modification?

Recently, two studies suggesting possible ill effects due to genetic modifications were highlighted in the news media. The first study showed that pollen from Bt corn, which has been altered to produce a potent bacterial toxin, could kill the larvae of Monarch butterfly. In the second study, autoimmune suppression was observed in rats fed with genetically modified food to confer them lectin insecticide resistance.

These two examples quoted do not reflect the actual situation in the field. Peer reviews of these studies have highlighted several flaws in the experiment designs and results analysis. It is still very preliminary to conclude the findings and studies are ongoing in this area so that effects on the environment can be continually monitored. 

5. 
What are the worst case scenarios of the damaging affects of GMOs on the environment and human population?

Do we have contingency plans to cope with such events and what are these contingency plans?

The most likely scenario is the accidental release of GMOs. Prior to the conduct of experiments on GMOs, assessment had been undertaken to ascertain that such GMOs would exert minimal impact if they were accidentally released. In addition, safety control measures to contain the spread of any GMOs accidentally released are in existence and are required as pre-conditions before the conduct of any experiments. 

6. 
How do we manage GMOs after their release to the environment?

Are there any built-in mechanisms in GMOs to prevent uncontrolled proliferation and transfer of genetically altered genes to other non-target organisms?

The GMAC guidelines require information of all released GMOs to be collected continually. In addition, all GMOs that were released must be closely monitored. Any new information regarding potential risks to the environment or to human health must be reported immediately to the GMAC. GMAC also reserves the right to recall any genetically modified organisms approved for release based on its assessment of new information.

THAILAND

1. What are genes and where are they?

Genes or DNA in scientific language are chemical or nucleic acids that are one type of material that determine the characteristics of all living organisms. Genes are located in the nucleus of each cell of the body. Genes are the bodies that retain the characteristics that differentiate living organisms, in the form of an imprint of those characteristics. No living organisms have genes that make them exactly the same, thus making genes the key factor that distinguishes organisms.

2. What is biotechnology?

Biotechnology is the process of taking  living organisms or fragments of living organisms and changing them, to give them more value.

3. How has Thailand applied biotechnology?

Thailand has utilized biotechnology applications for some time. Products that we all know such as preserved fruits and the preparation of fermented rice use simple biotechnology applications. There is an effort currently in progress to further advance biotechnology applications, for example, the application of tissue culture for the production of orchid tissue, to develop improved varieties and to increase production to generate a supply sufficient for export. Artificial insemination and in vitro fertilization in animals are beneficial in the reproduction of economically important livestock.

4. What is gene manipulation?

In the use of any technology that extracts genes from one organism for insertion into another organism, the result will be a change in the organism as it exists in nature. The technology used in gene manipulation or gene splicing is defined in scientific language as genetic engineering. The techniques used in genetic engineering have been used in biotechnology research for some time. However, at the present time, biotechnology is being modernized and is focused on transgenic operations.

5. What are transgenic plants?

These are plants that contain genes that have been manipulated through the transfer of DNA fragments or genes from other organisms, and inserted to the cells of a plant to create new traits in the genes of that cell. When this new cell is reproduces or replicated as foundation stock, it will be different from the original organisms.

6. What foods are derived from genetic engineering?
i) Living organisms: These include crops, bacteria, or animals that have been  genetically modified.

ii) 
Products of the living organisms mentioned in ( i ) that are blended with food products.

7. How safe are foods derived from crops or animals that have been genetically modified?

It is understood that all food consumed today is not 100 percent safe. The same is true with genetically modified foods. The principles of basic science should be applied to examine the specific genes that have been modified for each modified crop, in order to determine the safety of the new organism for humans, animals, and the environment If the gene that has been modified is not dangerous, it should therefore be safe. To be certain that the new gene is not dangerous requires additional scientific research and proof. Food that has been approved for sale is required to undergo an approval process and be compared to natural foods. Factors that are analyzed include nutritional value and the level of allergic substances. If these factors are the same as those in natural foods, and no toxins or allergic substances are detected, genetically modified foods should be as safe as natural foods.

8. How should people react to GMOs?

The public should closely follow research and developments related to GMOs as reported in media that applies scientific principles in the analysis of GMO issues.

9. How will livestock that consumes genetically modified soybeans be affected?

Livestock, such as swine and poultry that consume genetically modified soybeans continue to be normal livestock in that the modified genes that are consumed will be dissolved during the digestive process.

10. What about the concern being expressed by the public overseas over the issue of genetically modified crops?

The concern expressed overseas over generically modified crops is not very different from the concerns in Thailand. It is important to understand that once concern on such an issue is raised in one part of the world, groups both in favor and opposed to the issue will arise. Malaysia, Japan, China, Canada, and Australia are countries that accept food that has been modified to some degree. For example, Japan allows the import of 29 different genetically modified items and requires labels on items that contain more than 5 percent of any genetically modified material. The European Union on the other hand allows the import of many types of genetically modified products and requires that items with more than l percent of any genetically modified material be labeled. Several countries within the European Union tend to be in favor of GMOs, while others see the GMO issue as an opportunity to bargain for trade benefits when negotiating with the United States.

11. Are there guidelines to ensure the safety of experiments or field trials on GMOs available in Thailand? 

The guidelines on biosafety completed drafted by the biosafety Sub – Committee under the National Center for Genetic Engineering and Biotechnology have been completed and in April 1992 those guidelines include one for laboratory work and one for field work. The guidelines have been adopted as a standard tool by all research institutes including Ministry of Agriculture and Cooperatives in risk assessment and management on biosafety. Moreover, they have also been used as a reference in the area of risk assessment and risk management for the testing of imported transgenic plants to Thailand for research purpose.  
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