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BACKGROUND:
The Subgroup on Research, Development and Extension of Agricultural Biotechnology (RDEAB) is one of seven subgroups under the Agricultural Technical Cooperation Working Group (ATCWG). The purpose of the subgroup is to promote the safe usage of agricultural biotechnology. It is the only subgroup carrying out agricultural biotechnology work under the ATCWG within the APEC forum implementing the Osaka Action Agenda
 (OAA).


Biotechnology has been mentioned often in both the Leaders’ and Ministers’ Declarations:  

The October 2002 Leaders’ Declaration stated the following: “We pledged to accelerate the safe use of biotechnology products based on sound science and welcomed the conclusion of the first Agricultural Biotechnology Dialogue. We called for capacity building initiatives that support our goals.”

In 2003, the Joint Statement of Ministers stated that: 

Ministers…recognized the benefits of biotechnology in improving agricultural productivity, food security, and enhancing the environment. They reaffirmed the importance of the safe introduction and use of agricultural biotechnology products based on sound scientific risk assessment and risk management.

In 2004, the Ministers acknowledged the importance of dialogue in realizing the benefits of agricultural biotechnology through increased agricultural productivity, improved food security, and protection of environmental resources. 

These statements further reinforce both the Leaders’ and Ministers’ previous declarations on the potential benefits of biotechnology applications.

MAJOR ACTIVITIES:
1. The 10th APEC Agricultural Technical Cooperation Working Group’s (ATCWG) Sub-Group on Research, Development, and Extension of Agricultural Biotechnology (RDEAB) was hosted by the Philippines and held in Manila from November 5-12, 2006. There were 81 participants, representing 12 member economies of Australia, Canada, Chile, China, Chinese Taipei, Korea, Malaysia, Mexico, New Zealand, Papua New Guinea, Philippines, Russian Federation, Thailand, and the United States. Representatives from the academe, government, and industry served as resource persons during the panel sessions. The Meeting Report is in Annex A.
Part I,   held on November 6-9 at the Diamond Hotel, was comprised of plenary sessions and technical workshops. Its objectives are: 

· Provide a forum for the exchange of scientific knowledge related to agricultural biotechnology, including risk assessment and risk management.

· Provide a forum for information exchange among member economies enabling them to share their experiences with regard to research, development, and extension of agricultural biotechnology.

· Provide a forum for technical cooperation among member economies.

· Further increase scientific knowledge related to emerging agricultural biotechnology issues.

· Further discuss transparent, science-based approaches to risk assessment and risk management, including interactions with stakeholders, and encourage effective communication approaches to enhance public awareness and understanding of agricultural biotechnology.

· Further build regulatory capacity for the safe introduction and use of agricultural biotechnology products.

· Further link APEC economies with the work of other international organizations, like the Convention on Biological Diversity, the Codex Alimentarius Commission, and the World Trade Organization (WTO).       

It covered three plenary sessions, as follows:  

· Session A included expert presentations and member economies’ updates on their efforts to set the stage for biotechnology development through a conducive policy environment and sound regulatory system. Experts from the biotechnology industry and public research institutions shared their experiences in dealing with the current regulatory systems of member economies.   

· Session B had discussions on the global status and regulations of emerging agricultural biotechnologies such as plant-made pharmaceuticals, functional foods, and transgenic trees, animals and fish including other applications on agronomic traits. Technical workshops and discussions on technology development and harmonization of regulations were organized to identify opportunities for technical cooperation. 

· Session C showcased the numerous breakthroughs in the promotion and advocacy of biotechnology in the Philippines.  

Part II   consisted of a science tour at the Science City of Muñoz, Nueva Ecija on November 10 and a training session on genetic resources, biotechnology and intellectual property rights at the Diamond Hotel on November 11.  
· The participants visited the Philippine Carabao Center (PCC), Bureau of Fisheries and Aquatic Resources (BFAR), and the Philippine Rice Research Institute (PhilRice). The objective of the science tour was to showcase some of the major cutting-edge science and technology researches being undertaken by the Philippine Department of Agriculture. 
· The capability building session co-organized by PhilRice focused on four activities: (1) discussion on the basics of intellectual property rights; (2) presentation of issues concerning IPR, agricultural biotechnology, and genetic resources; (3) PhilRice’s experiences in IPR, agricultural biotechnology, and genetic resources management, and; (4) hands-on experience on prior art search.
2. Implementation plan of the RDEAB subgroup was revised for 2006 -2008 during the 10th RDEAB workshop as attached in Annex B  
· Preexisting implementation plan of the subgroup was reviewed by the participants and action items to be pursued were reorganized under three categories such as Information Sharing, Capacity Building & Resource Sharing, and Science-based Assessment.
3. Funding has been approved by Budget and Management Committee (BMC) to the Shepherd under APEC’s Trade and Investment Liberalization Fund (TILF) for the 11th Workshop to be held in Peru in 2008.
OVERVIEW FOR 2007-2008:
· Continue implementing action items from the RDEAB implementation plan

· Organize the 11th RDEAB Workshop in Peru in 2008
· Acquire funding for 12th RDEAB meeting and determine host member economy

· Transfer of role of Shepherd to the successor member economy (TBD)

RELATED ACTIVITY IN THE APEC:

The sixth APEC High Level Policy Dialogue on Agricultural Biotechnology (HLPDAB) was held in Canberra, Australia on January 19-21, 2007
· The Shepherd's office of the RDEAB provided progress report to inform the HLPDAB about the outcome of the 10th  RDEAB workshop, and the RDEAB implementation plan.

Annex A
10th Asia Pacific Economic Cooperation

Agricultural Technical Cooperation Working Group (ATCWG)

Sub-Group on Research, Development, and Extension of Agricultural Biotechnology (RDEAB)

5-12 November 2006

Manila, Philippines

Summary Report

2. The 10th APEC Agricultural Technical Cooperation Working Group’s (ATCWG) Sub-Group on Research, Development, and Extension of Agricultural Biotechnology (RDEAB) was hosted by the Philippines and held in Manila from November 5-12, 2006. There were 81 participants, representing 12 member economies of Australia, Canada, Chile, China, Chinese Taipei, Korea, Malaysia, Mexico, New Zealand, Papua New Guinea, Philippines, Russian Federation, Thailand, and the United States. Representatives from the academe, government, and industry served as resource persons during the panel sessions. 
3. The workshop consisted of two parts: 

Part I, held on November 6-9 at the Diamond Hotel, was comprised of plenary sessions and technical workshops. Its objectives are: 

· Provide a forum for the exchange of scientific knowledge related to agricultural biotechnology, including risk assessment and risk management.

· Provide a forum for information exchange among member economies enabling them to share their experiences with regard to research, development, and extension of agricultural biotechnology.

· Provide a forum for technical cooperation among member economies.

· Further increase scientific knowledge related to emerging agricultural biotechnology issues.

· Further discuss transparent, science-based approaches to risk assessment and risk management, including interactions with stakeholders, and encourage effective communication approaches to enhance public awareness and understanding of agricultural biotechnology.

· Further build regulatory capacity for the safe introduction and use of agricultural biotechnology products.

· Further link APEC economies with the work of other international organizations, like the Convention on Biological Diversity, the Codex Alimentarius Commission, and the World Trade Organization (WTO).       

It covered three plenary sessions, as follows:  

· Session A included expert presentations and member economies’ updates on their efforts to set the stage for biotechnology development through a conducive policy environment and sound regulatory system. Experts from the biotechnology industry and public research institutions shared their experiences in dealing with the current regulatory systems of member economies.   

· Session B had discussions on the global status and regulations of emerging agricultural biotechnologies such as plant-made pharmaceuticals, functional foods, and transgenic trees, animals and fish including other applications on agronomic traits. Technical workshops and discussions on technology development and harmonization of regulations were organized to identify opportunities for technical cooperation. 

· Session C showcased the numerous breakthroughs in the promotion and advocacy of biotechnology in the Philippines.  

4. Part II consisted of a science tour at the Science City of Muñoz, Nueva Ecija on November 10 and a training session on genetic resources, biotechnology and intellectual property rights at the Diamond Hotel on November 11.  

The participants visited the Philippine Carabao Center (PCC), Bureau of Fisheries and Aquatic Resources (BFAR), and the Philippine Rice Research Institute (PhilRice). The objective of the science tour was to showcase some of the major cutting-edge science and technology researches being undertaken by the Philippine Department of Agriculture. 

The capability building session co-organized by PhilRice focused on four activities: (1) discussion on the basics of intellectual property rights; (2) presentation of issues concerning IPR, agricultural biotechnology, and genetic resources; (3) PhilRice experience in IPR, agricultural biotechnology, and genetic resources management, and; (4) hands-on experience on prior art search.  

Monday, November 06

(Moderator: Director Alicia G. Ilaga, 10th APEC ATCWG RDEAB Project Overseer, Philippines)

5. The welcome address was delivered by Assistant Secretary Romeo Recide on behalf of the Philippine Department of Agriculture, host of the 10th Workshop. In view of the positive contribution of biotechnology in agriculture, Mr. Recide urged member economies to unite and pursue common objectives in relation to technical cooperation, transparency, information exchange, and capacity building within APEC.

Mr. Recide said the sessions were designed to share information and build capacities towards creating a conducive policy environment for technology and biotechnology business development. Specifically, Mr. Recide hoped that the workshops would facilitate fruitful discussions and opportunities for mutual collaboration among member economies of APEC. Mr. Recide provided a glimpse of the Philippines’ experiences in biotechnology regulations, research and development, and biotechnology information, education and advocacy, among others.   

6. Dr. Kim Donghern, RDEAB Lead Shepherd, expressed his gratitude for the tremendous effort of the  organizing committee and the unwavering support of the Philippine Department of Agriculture. Dr. Donghern commended the Philippines for adopting genetically-modified crops or biotech products.  This decision is hoped to be a turning point for agricultural biotechnology from being a technology of the future to one of the present time, helping farmers in Asia and the Pacific regions.

He acknowledged the outstanding leadership of Canada in making the Sub-Group RDEAB a very active sub-group of the APEC ATCWG.  As this year’s lead shepherd, he enjoined the group to make a success out of the Workshop not only for the future lead shepherd but also for developing agricultural biotechnology in APEC member economies.

7. The keynote speech was delivered by Undersecretary Segfredo R. Serrano of the Philippine Department of Agriculture.  Dr. Serrano said that the Philippines is proud to be this year’s host, and warmly welcomes the delegates from all member economies. 

Dr. Serrano cited three important areas for biotechnology applications, as follows: (1) agriculture, fisheries and food security against the background of dwindling resources and population growth; (2) biofuels; and (3) pharmaceuticals and natural ingredients. He cited the continuing challenges that face modern biotechnology such as technology development with increasing proficiency and relevance to human needs, safety of products and processes even in increased anticipation of externalities, and the effectiveness of regulatory systems in coping with developments, trade and exchange facilitation and in advancing consumer and public confidence.

He pointed out that the Philippines has developed a national policy on modern biotechnology which has been translated into a clearly defined national biotechnology development plan, and has institutionalized a biotech regulatory system. He added that modern biotechnology is a natural recourse for the Philippines, considering its growing population and  developmental ambitions. Biotechnology provides the country gains on productivity improvement, environmental protection, competitiveness, employment and livelihood enhancement. Through biotechnology, he said that the Philippines would like to revive traditional industries,  take advantage of its rich biodiversity,  and tap the fast growing multi-billion dollar international medical and pharmaceutical biotech market. 

Dr. Serrano reported that biotechnology in the Philippines has been enjoying strong support from the private sector, and has been operating on a favorable and encouraging policy environment. Anti-modern biotech sentiment has been tempered. The public’s and other stakeholders’ backing has generally steadied the support of the political leadership from the early 1980s up to the present. The institutionalized biotech regulatory system proved effective and is transparent, participatory, objective and science-based. He noted that the Philippines’ biotech program is focused, dedicated and is among the best run and top performing programs of the country.

Dr. Serrano called forth all participants to share experiences and insights, and exhorted them  to deepen their collaboration and exchange on matters related to biotechnology harmonization and regulation.

(PART I)

Session A: Setting the Stage for Biotechnology Development

8. Building a Conducive Policy Environment for Biotech Business Development: Country Experiences (Chair: Dr. David Cunningham, Australia) 

7.1 Dir. Tze, Chinese Taipei: Building a Conducive Policy Environment for Orchid Business Development 

Dr. Wu Min-Tze described Chinese Taipei’s tropical sub-frigid climate and diversity of bio-organisms as rich potentials for developing agricultural biotechnology. Chinese Taipei is being developed as a center of biotechnology R&D for tropical fruits, vegetables, flowers, livestock, and aquatic products. 

Dr. Wu reported Chinese Taipei’s efforts and initiatives for the orchid industry. These include: (1) establishment of agricultural biotechnology parks; (2) promotion of international marketing through exhibit and fair shows; (3) protection of intellectual property rights through the “Plant Variety and Seedling Act”; (4) establishment of a virus-free seedling system, and (5) establishment of research and development assistance system through project grants, technology development, technology transfer, and cooperation. 

Dr. Wu recommended more extensive cooperation and exchange of experiences with various APEC member economies. Dr. Wu reiterated the willingness of Chinese Taipei to actively contribute in attaining these objectives. 

7.2 Mr. Giuliano Tolusso, Canada: Building a Conducive Policy Environment for Biotech Business Development in Canada
Mr. Tolusso presented the state of biotechnology in Canada. Among the biotechnology crops being developed are those resistant to pests, weeds, diseases, and adverse environmental conditions to increase crop yields and enhance agriculture productivity. 

Canada has become a significant national and global player in biotechnology. There is an increasing number of biotechnology firms that generated annual revenues of about $3.8 billion in 2004), workforce, area planted to biotechnology crops, and market opportunities and applications not only in agriculture but also in the bio-health and food processing sectors. 

He explained that a conducive policy environment is essential to the growth of biotechnology. This involves the establishment of science-based regulatory system, strong biotech clusters and networks, competitive R&D costs, highly educated workforce, strong institutional IP management, and public acceptability of biotechnology products.  The Canadian Biotechnology Strategy is based on three pillars: (1) active citizen engagement, (2) responsible stewardship through efficient and effective regulations, and (3) thorough assessment of the economic and social benefits of biotech products before commercialization.   

8.   Plenary 

· There was further elaboration on the establishment of biotechnology parks in Chinese Taipei. Government provides support to biotechnology parks in the form of infrastructure facilities, electricity, and water supply. Moreover, the government provides funding to support agricultural biotechnology research up to US $20 million a year.

· At present, biotechnology parks employ genetic engineering, tissue-culture, and traditional breeding methods in developing new cultivars. There are two GM varieties currently being developed in Chinese Taipei and at least 20 varieties of orchids  traditionally bred each year. 

· Chinese Taipei has put in place a biosafety framework which involves a science-based risk assessment. Various government ministries evaluate safety assessment such as the Council of Agriculture for field trials and environmental safety, and Department of Health for food safety.  

· Chinese Taipei provides breeder’s right protection for new plant varieties thru the Plant Variety and Seedling Act. Chinese Taipei will establish appropriate patent protection in the future.

· There was an exchange of ideas on emerging biotechnology issues such as (1) adventitious presence of unapproved transformation events in GM imports; (2) public acceptability and preference of consumers; (3) scope and risks of investments in biotechnology; and (4) new applications of biotechnology in agriculture, energy, and pharmaceuticals.   

· APEC member economies shared information and experience in bridging the gap between R&D and commercialization. Participants cited the establishment of incubators or science parks to help facilitate interaction between and among researchers, industry, and consumers. APEC member economies informed that research and development efforts in their countries are market-driven. Government support, public-private partnerships, responsive and up to date regulations, and public acceptability are key ingredients for successfully commercializing biotechnology products.   

(Chair: Dr. Sansak Nakavisut, Thailand)  

9. Dr. Karim Maredia, Institute of International Agriculture, Michigan State University, USA: Intellectual Property Rights Policies, Technology Development and Commercialization


Dr. Maredia presented an overview of the agricultural biotechnology programs in Michigan State University. MSU has been actively involved in basic and applied research, extension, and outreach. Specifically, the University helps generate data for regulation, assists in the commercialization of biotech products through licensing and start-up of companies, and facilitates international technology transfer, among others.

Dr. Maredia discussed issues related to intellectual property rights protection (IPR) in biotechnology development, commercialization, and international trade. IPR policies play an important role in accessing new proprietary technologies and stimulating local private sector investment in agricultural biotechnology. Appropriate institutional policies and national laws related to IP management and technology transfer are needed to access and transfer proprietary biotechnologies. Various mechanisms used to access and transfer IPs include material transfer agreements (MTAs), collaborative research agreements, and licensing agreements. 

In the United States, the implementation of the Bayh-Dole Act in 1980 brought a major shift in policy allowing public universities and institutions to retain title to inventions including royalties or fiscal benefits derived from commercialization. Universities and other non-profit research institutions have also established their own IP offices to handle and manage clear and focused institutional technology transfer programs.

In summary, commercialization of agricultural biotechnology involves a comprehensive and integrated approach that requires a multi-disciplinary team handling technology development; environmental biosafety, food safety, and regulatory approvals; IP management and freedom to operate; market assessment and technology delivery mechanisms; communication, education and public outreach, and; socio-economic impact assessment.  Partnerships, linkages, and cooperation among various stakeholders are considered key elements in the success of any commercialization of agricultural biotechnology. 

10. Dr. Saturnina Halos, Chair, DA Biotechnology Advisory Team, Philippines: Managing a Science-based and Participatory Regulatory System

The Philippines’ system of regulating biotechnology started as early as 1990 with the issuance of Executive Order 430 which regulates research on genetic engineering. EO 430 is administered by the National Committee on Biosafety of the Philippines (NCBP), an inter-agency body composed of the Department of Science and Technology as chair and members from the government agencies such as the Departments of Agriculture, Environment and Natural Resources, and Health, independent scientists, and community representatives. In May 2006, President Macapagal Arroyo strengthened the NCBP through the issuance of Executive Order 514. 

In relation to this, the Department of Agriculture issued in 2002 Administrative Order No. 8 regulating the field testing, commercial propagation, and direct use for food, feed, or processing of biotech plants and plant products. AO 8 requires the conduct of science-based risk assessment to determine the potential harmful effects of genetically modified crops to the environment and human health. It is administered by the Bureau of Plant Industry (BPI), which is assisted by relevant regulatory agencies and   independent scientists to assess environmental safety, and feed and food safety of plant and plant products intended for field release or commercialization. AO 8 also provides a process of public consultation and/or public hearing to solicit inputs from various stakeholders.

With assistance and support from international organizations, the DA is implementing a capability building program for its scientists and personnel involved in biotechnology regulations. These include the provision of training courses, symposia, and study tours. The DA would like to develop its expertise in the detection of unapproved transformation events that may be entering the country. 

11.   Plenary

· There was discussion on how IP issues related to commercialization of biotech products are addressed. These include negotiations concerning the transfer of certain IP rights, royalty sharing among IP holders, and disclosure and licensing agreements among collaborators. In relation to this, it was suggested that institutions should establish clear IP policies stipulating the sharing of rights and royalties and  creation of an IP management office to handle IP concerns. 

· Benefits derived out of commercializing biotech products could be very rewarding for developers. For instance, it was noted that MSU generates at least US$ 2 million a year in royalties for the development of a cancer treatment drug. 

· In the United States, available forms of IP protection such as patents and plant variety protection are adequate to protect the technology or product from piracy. Geographical indications, however, has not been fully utilized or applied for by innovators and technology developers. 

· Apart from genetic engineering, molecular marker assisted technology remains an important tool for plant breeding. At the Philippine Rice Research Institute (PhilRice), molecular marker is used in traditional/ conventional breeding of rice resistant to bacterial blight.

· Under the Philippines’ DA AO 8, it was clarified that the review conducted by independent scientists is aimed at verifying or confirming the risk assessment done by government regulators. It is meant to strengthen public confidence in the regulatory system.   

· Time and costs associated with the development of technology were considered as a huge disincentive for researchers. It was pointed out that public-private partnerships are essential to facilitate the development and commercialization of biotechnology products. 

12. Harmonization of Regulations without Compromising Safety (Chair: Dr. Miok Komolong, Papua New Guinea) 
12.1   Dr. Violeta Villegas, Syngenta Philippines: Industry Perspective

Dr. Villegas stressed the need to harmonize regulations without compromising safety. APEC economies differ in terms of utilization of biotechnology and the kind of biosafety regulation in place. Technology developers and biotechnology companies observe that differing regulatory regimes can create disruption in regional and global trade in food and seeds. On the other hand, harmonized regulations can facilitate adoption of important technologies.

According to Dr. Villegas, the role of regulatory agencies is to assess the safety of biotechnology products so that farmers can grow them and/or the public can consume them, confident that they are using products whose safety has been evaluated. She explained that biotech products are options just like those derived through conventional technologies. 

To harmonize regulations, Dr. Villegas recommended a standardized science-based process that uses well-established practices of risk assessment to identify hazards, determine the likelihood of risk, and establish data requirements to address these risks. Paramount to this task is to differentiate what data are “nice to know” vis-à-vis “need to know” in the conduct of risk assessment for food/feed safety and environmental safety. APEC economies that are in the process of framing their own biosafety regulations, or those whose regulation is too theoretical and restrictive, could learn from other economies with more experiences. 

Dr. Villegas also suggested that best practices in developing biotechnology regulations be adopted. Transparent and science-based regulatory framework should be coupled with competent regulatory officials who could make decisions within the scope of defined government policies. Only then can the APEC economies reap the benefits of biotechnology.

12.2 Dr. Rhodora Aldemita, PhilRice, Philippines: Public Research Institute Perspective

Dr. Aldemita presented the course of the Philippine regulatory process by detailing the safety checks required to ensure consumer and environmental safety. She cited domestic regulations in relation to GMOs, enumerated the stages in the development of GMOs requiring regulatory approvals, exhibiting the biosafety organizational structure of the country and defining the important roles of the National Committee on Biosafety of the Philippines (NCBP), the Institutional Biosafety Committee (IBC), and the Scientific and Technical Review panel (STRP) in the biotechnology regulatory system of the country. 

Dr. Almedita reported Philrice’s experience in undergoing the process when it conducted field tests for IR72-Xa21. She showcased Philrice’s manpower capabilities in biotechnology, its existing infrastructure for testing in Munoz, Nueva Ecija, and the activities conducted for public information in relation to field testing.  

The following  issues affecting the regulatory process were presented by Dr. Almedita: uphold regulations that are science-based; allow some adjustments for sudden change in the conduct of experiments but decisions should be science-based; periodic review of regulations and make amendments based on current scientific advances; fast-track the review and processing of proposals by focusing on the benefits without jeopardizing the risks; recommend science-based measures and monitoring schemes to prevent potential risk associated with a transformation event; provide substantial budget to implement biosafety regulations and for pre- and post-introduction monitoring; enhance capacities of agencies for environmental and food safety assessment; and strengthen a comprehensive public information and education program using regional and local government units.    
13. Plenary 

· The participants showed interest on the concept of community representatives. As Dr. Villegas explained, these are people with little or no technical/ scientific training but are tasked to become part of the IBC and encourage people in the communities to attend hearings regarding field trials.

· The US experience on streamlining/amending regulations was noted. Moreover, the speaker informed the group of the country’s undergoing review of its regulations, which may result in new regulations next year.

·  PhilRice shared the difficulty it experienced in conducting the first ever transgenic field testing in the country. Nonetheless,  the public was generally receptive to the conduct of field tests on rice resistant to bacterial blight.

· For added information, the Philippine Bureau of Plant Industry, a government agency independent from Philrice, schedules test field visits to generate biosafety data.

· The Philippines welcomes harmonization efforts to prevent trade disruptions.

· It was commented that harmonization of regulations in the Philippines will happen over time, as was the case in other countries.

· Syngenta assured that the company fully complies with the regulations of the countries where they operate, in response to a query on how it gauges sufficiency of its data on risk assessment.

· The meeting noted Dr. Villegas’ comment to choose the “best practice” on harmonization in the region, taking into consideration the different stages in biotech utilization and in regulatory framework development of member economies. 

· The United States said that APEC member economies can learn about harmonization by referring to international bodies developing guidelines. Incidentally, the United States has a proposal establish guidelines on food safety for trace amounts of transgenic material in foods, approved in one or more countries, including the country of origin, but not approved in the importing country. This proposal will be discussed at the November 2006 meeting of the Codex Committee on Foods Derived from Biotechnology in Chiba, Japan.

· It was emphasized that in the case of the Philippines, members of the Scientific and Technical Review Panel (STRP) vary per transformation event for review. Therefore, the members should be knowledgeable on the subject at hand, but are independent from the people conducting the research. 

Tuesday, November 07

Session B: Global Status and Regulations of Emerging Agricultural Biotechnologies and Opportunities for Technical Cooperation

(Chair: Dr. Harvey Glick, Monsanto,  Singapore)

14. Dr. Subhash Gupta, Biotechnology Regulatory Services, United States Department of Agriculture, USA: Plant-made Pharmaceuticals: Global Status and Regulations

Dr. Gupta presented the possible uses of crops as pharmaceutical factories, citing that at least 20 biotech organizations now specialize in plant-made pharmaceuticals (PMPs).  PMPs is a category of pharmaceutical proteins that are produced in “live plants”.  Crops that are currently used to produce pharmaceuticals include tobacco, tobacco mosaic virus (TMV) (inoculated on tobacco), safflower, rice, barley, pea, and corn.  According to Dr. Gupta, developments in genetic engineering offer tremendous economic and health benefits. 

Dr. Gupta enumerated the work of different organizations, companies and universities involved in PMPs: the Missouri-based Chlorogen, Inc., which specializes in developing PMPs expressed in tobacco; Ventria Bioscience of California, which uses rice to develop PMPs such as lactoferrin and lysozyme; Meristem Therapeutics of France, which uses corn  to produce gastric lipase (for treating of cystic fibrosis) and alfalfa to produce albumin (used in heart surgery); Medicago of Canada, which specializes in transgenic alfalfa to mass-produce hemoglobin for the blood bank market; and Large Scale Biology Corp. (LSBC), which uses the tobacco plant to produce aprotinin (protease inhibitor). Many of these efforts are at various stages of development and clinical testing while a few are near commercialization.      

To fully achieve the benefits of bio-pharming, he recommended that there must be a strong and adaptable regulatory oversight to ensure the safety of the food system and the environment. He mentioned the experience of the United States in regulating plant-made pharmaceuticals as well as the progress made globally. The United States Department of Agriculture (USDA) has made great strides in protecting plant and human health, and environment by making required regulatory changes as new developments in agricultural biotechnology take place.  Since 2003, USDA has proposed and implemented new regulations for pharmaceutical and industrial producing plants with serious consideration on environmental and food safety issues to maintain public confidence in the US regulatory system.  Globally, the development of pharmaceuticals in plants has been rather slow and regulatory enhancements are non-existent.   

15. Dr. Gerard Barry, International Rice Research Institute: Global Perspective on Nutritionally Improved Crops and Opportunities for Harmonization Case Study: Golden Rice

Dr. Barry emphasized that enhancing the nutritional value of crops and foods is important due to the chronic deficiency in iron, zinc, and vitamin A in developing countries. Having recognized this problem, HarvestPlus presented a new paradigm by breeding crops rich in iron, zinc, and pro-vitamin A. It focuses on six crops, namely; rice, wheat, maize, sweet potato, common beans, and cassava.

Dr. Barry pointed out that biofortification will provide additional options to combat the persistent problem of micronutrient deficiency and can have wider outreach to the population compared to other current immediate efforts in enhancing nutritional value of crops and foods. Korea, China, and India where rice is a staple crop, have joined biofortification efforts by establishing their own biofortification programs. 

His discussion focused mainly on Golden Rice, polished rice containing meaningful levels of β-carotene, the plant-precursor of vitamin A. It could be used in food-based approaches, and complement others, in reducing the persistent problem of Vitamin A deficiency among rice-dependent populations.  For the past few years, its β-carotene prototype level has been improved. To date, the International Rice Research Institute (IRRI) and the National Agricultural Research and Extension Systems (NARES) are backcrossing prototypes with popular Asian lines in the  Philippines, India, and Bangladesh, among other countries. 

Dr. Barry also pointed out that Golden Rice will undergo further development in view of: (1) Vitamin A deficiency remains a very large problem in many countries;:(2) a number of the leading countries have approved GM crops for commercial production and have policies conducive for modern biotechnology development; and (3) there is a lot of GM rice activities worldwide. 

Some facts pertinent to harmonization opportunities were also cited. These are: (1) the trait genes in Golden Rice are not used in any private sector biotech crop product; (2) the sugar-based selectable marker is in two biotech crop maize products nearing approval; (3) the maize phytoene synthase is also used in the public sector Golden Peanut and Golden Mustard projects; (4) the phytoene desaturase is being used in all “Golden” projects; (5) the pro-vitamin A carotenoids are widely consumed in many foods and in brown rice; and (6) other important things such as Entransfood (a European Commission Study Group), case studies of the ILSI Nutritional and Safety Assessments of Foods and Feeds Nutritionally Improved through Biotechnology, and OECD consensus.

16. 
Plenary

· For plant producing pharmaceutical compounds like alkaloid, genetic transformation is not an easy process since it is a multi-gene pathway. But there is an advantage of focusing on pharmaceutical proteins, i.e., one or two genes can be taken out and put into the plant of interest.

· PMPs are regulated rigorously, and the requirements for regulation are of very high standard. There is absolute confinement and isolation. It may not be absolutely necessary to treat crops producing pharmaceuticals differently from other regulated GMOs.

· Having public confidence and trust in regulatory agencies is very critical. PMPs are new products and are currently in the limelight, hence proper regulation should be ensured. The United States has an open door policy for consultation.  A case-by-case assessment for each PMP is conducted. After few years of experience, the United States may streamline or relax some of the requirements.

· In Australia, a review on third generation GM crops otherwise known as molecular farming identified at least nine products in the pipeline ranging from technology discovery to proof concept to field trials. The closest to commercialization is a protein used in medical research which is currently being expressed in tobacco plants. This product is currently valued at 2.3 to 6.8 million Australian dollars per gram. It is possible to grow about a gram of this per month in a glass house; relatively a small volume but highly valued product. Another example is isomaltulose, an alternative sugar expressed in sugarcane which is now in field trial stage.

· Some engineered PMPs are incredibly productive in terms of the particular protein produced. The hundred acres being devoted for PMPs could reveal that there is a large quantity of pharmaceuticals that can be produced in a small acreage.

· High yield and low acreage are being encouraged for cultivation of PMPs. Some of the developers visited USDA-APHIS, urging to use abandoned US mines for field trial of PMPs. They want to use underground mines and put in their greenhouse or growth chambers inside to prevent chances of any contamination with  other crops.

· Only multinational corporations or the developed countries can do PMPs because they have the facilities and the resources to pay for the cost of regulations. The United States is able to do this because of private investments. It bears the burden for the rest of the world. There is hope that people won’t go to that extent of regulating genetically modified crops producing pharmaceuticals. In two to three years, it may be expected that the requirements for PMPs relax. It would be increasingly difficult for the  developing countries to grow PMP crops  if regulations are burdensome.  

· There are issues on gene flow from golden rice, including its possible threat to the local rice in the field in other countries. Regulators are assessing the golden rice’s environmental risk. Rice is predominantly self-pollinating, though out crossing occurs also at some stage. 

· With growing interest in biodiversity, it is recommended to stop planting modern rice varieties near biodiversity centers. 

· Biodiversity is not static. It is constantly evolving. Many rice varieties i.e. wild rice have acquired genes from modern rice varieties and are still out there in the wild.

· There is little or no effect on biodiversity. It just comes back to the deployment of golden rice. Sufficient quantities have to be provided to targeted population, especially at times when other food sources are down. There is a need to concentrate on delivery. 

· Vitamin A Rice is a trait which no premium should be charged because agriculture is being used to solve public health problems. Groups are backcrossing into mega varieties for each of the target countries plus varieties that are particularly preferred in the countries where Vitamin A deficiency is very high. In the Philippines, this is easy because RC82 is grown all over the country, including areas where there is very high deficiencies in Vitamin A.  The Philippine government is developing a three-in-one variety, a non-transgenic bacterial leaf blight and tungro virus resistant combined with transgenic Golden Rice. It represents a new wave of rice; hence  there is an incentive for the farmer who will cultivate it.

(Chair: Dr. Cui Jinjie, China)

17. 
Dr. Eun Woon Noh, Korea: Transgenic Trees: Global Status and Regulations (presented by Dr. Kim Donghern)

Dr. Kim discussed Dr. Noh’s paper, citing that there is a need to balance the two major tasks in forestry. These are: (1) conservation of biological diversity in forest ecosystem, and (2) production of timber and pulp. To meet the demands, production forest or plantation with highly productive species should be established and natural forest should remain untouched.  He noted that transgenic trees are mainly for improving plantation productivity with short rotation. Tree species that are being engineered in North and Latin America, Europe, and Asia/Oceania include poplar, sweet gum, yellow poplar, loblolly pine, eucalyptus, pine, birch, and spruce.  Protocols, particularly organogenesis and somatic embryogenesis, were developed for many tree species.  Traits for transgenic trees are: faster growth; herbicide tolerance; sterility; reduced lignin biosynthesis; resistance to pests, insects and fungal diseases; improvements to fiber/product uniformity; genetic markers; and toxic absorption from the soil.

Dr. Kim quoted Dr. Noh’s paper that according from  a worldwide list, field trials of transgenic tree species are for wood/paper/pulp, fruit/nut/oil/coffee, ornamental, reforestation, soil erosion protection, essential oil, toxic hot spot soil remediation, and biopharmaceutical.  The United States has 245 field trials for transgenic trees, while China has 1.4 million released for field trials. There were two joint venture companies created to promote forest biotechnology --  ArboGen which targets to repeat the success of agricultural biotechnology in forestry; and CellFor Canada which uses somatic embryogenesis in propagation of superior genotypes. 

He cited that the current possible regulations on GM trees are (1) the European Union’s draft directive that shows GM trees are equivalent to “forest reproductive material” and will be regulated under 90/220 (procedures ensuring that the environmental risk assessment, requirements regarding risk management, labeling, monitoring as appropriate); (2) USDA’s regulation on genetically engineered plant release through its Animal and Plant Health Inspection Service (APHIS); (3) New Zealand’s Environmental Risk Management Authority (ERMA), and Hazardous Substances and New Organism Act.

Dr. Kim said the major concern on transgenic trees is related to transgene escape, hence the need for a  thorough field-testing before commercial release. However, information is lacking to prove that the potential benefits of GM trees outweigh its potential risk. There is a need for an appropriate bio-policy and a legal framework to ensure the development and safe use of GM trees.

18. Dr. Fidel Rey Nayve, University of the Philippines at Los Baños: Various Methods of Bioremediation 

Dr. Nayve discussed the Persistent Organic Pollutants (POPS) in the environment.  These are chemicals from pesticides, industrial chemicals, and those which are produced unintentionally. Examples of these are aldrin, an insecticide that can cause liver cancer; DDT, which is toxic to aquatic and avian species and can suppress the immune system of humans; and dioxins and furans generated by incinerators.  Aside from conventional remediation, bioremediation is an option that offers the possibility to destroy or render harmless various pollutants using natural biological activity. This uses relatively low cost technology, generally has high public acceptance, and can be carried out on site. All that is needed is to provide the proper environment (pH, nutrients, water, carbon source, electron acceptance, mineral base) for the bacterial growth to function.

He defined bioremediation as a technology that uses organisms to reduce, eliminate, contain, or transform to benign products contaminants in the soil, sediments, water, and even air. It is basically the use of biologically-based processes to remediate environmental problems. He also discussed bioremediation strategies, which include (1) In situ bioremediation e.g. In situ biodegradation, biosparging, bioventing, and bioaugmentation; and (2) Ex situ bioremediation e.g. land farming, composting biopiles, and bioreactors. To enjoy the benefits of bioremediation, the factors to be considered are biodegradative abilities of indigenous microorganisms, presence of metals and other inorganic, environmental parameters, biodegradability of pollutants, chemical solubility, geological factors, and distribution of pollutants. 

Dr. Nayve also discussed phytoremediation, a process that uses plants to remove, transfer, stabilize, or degrade contaminants. He enumerated several techniques, among them phytoextraction or phytoaccumulation, phytodegradation or phytotransformation, phytodegradation or rhizodegradation, and rhizofiltration.

19. Plenary 

· The Philippines has applied fungal activators like Trichoderma for composting and also vermicomposting using earthworms.  

· Bioremediation for nitrate contamination of groundwater is an established technology. To do is to pump out the water, the nitrate contaminated groundwater, and treat it in a bioreactor. There are studies and commercial technologies available. Japan has a method wherein nitrate can be remediated in the groundwater without the necessity of pumping out nitrate contaminated water. The strategy is like bio-stimulation-isolate the nitrate-degrading bacteria. This bacteria uses starch as a carbon source.  

· With regard to the oil-contamination in Guimaras, Philippines, standard protocol in any hydrocarbon, oil-spill contaminated area is being done. Nutrients particularly phosphorous and nitrogen in the form of chemicals are added into the contaminated site since  hydrocarbon-degrading microorganisms exist in nature. Studies indicate that there is not much difference between just adding the nutrients and bio-augmentation or adding microorganisms from another place into the area.  

· There are many people working on GM microorganisms for bioremediation especially in America and Europe. However, there has yet to be a commercial release. The most advanced stage is a lysimeter test in 2002, a strictly contained field test. Presently, there has yet to be a field release of GM microorganisms for bioremediation.

· With regard to phytochelatins, there are groups trying to engineer plants in order to exploit the ability of these phytochelatins to sequester heavy metals.

· Australia doesn’t have any commercially grown GM trees or any field trials of GM trees at this time.  On-going research  on GM trees is contained in the laboratories.  

· Indonesia is working on one of the fastest-growing trees known, but is highly susceptible to insect damage, hence Indonesia is developing an insect- resistant variety of the tree.

· Chinese-Taipei has transgenic trees under field trial. 

· Korea does not have any regulation for transgenic trees operation, but according to its new law which will take effect very soon, the Ministry of Agriculture and Forestry takes the sole responsibility to regulate GM crops as well as GM trees.  GMO for agriculture, livestock farming and forestry will be under the Ministry of Agriculture and Forestry’s regulation. The Rural Development Administration has been asked to put transgenic tree as part of the regulatory system.  

· Microorganisms are naturally able to transfer genetic materials across wide species boundaries in the form of plasmids. There are some plasmids that are promiscuous, moving between Gram negative organisms and Gram positive organisms. The genome of a conventional bacterium, like E.coli, is 14 to 25 percent received by horizontal transfer from different species. In other words, all microorganisms are GMs.

· According to USAID, the distinction that needs to be made on GM and GE is that all traditionally bred varieties are genetically modified, but  did not use a transformation system done in the laboratory. There is a big difference between genetically engineered organisms and genetically modified organisms. People get mixed up, and GEO has been wrongly termed as GMO. Most of the bacteria are genetically modified because of the nature of their transformation in the soil or other places. Therefore, the use of genetically engineered organism should be encouraged instead of GMO.  

20. Models for Cooperation in Technology Development (Chair: Dr. Lew Esther, Malaysia)

20.1. Dr. Randy Hautea, International Service for the Acquisition of Agricultural Biotechnology Applications (ISAAA)

Dr. Hautea discussed strategic alliances and partnerships in agricultural biotechnology development. He cited that the efforts of the public and the private sectors in research and technological development have always played a key role in sustaining growth and productivity gains in agriculture. 

He pointed out that building strategic partnerships and alliances offer greater opportunities for achieving these goals. A number of public-private partnerships on agricultural biotechnology research and development have already been initiated in Asia and elsewhere. Some partnership modalities include: Knowledge sharing and capacity building; technology transfers; outright donation of propriety technology by private technology providers to national public research organizations, and  joint ventures with equitable sharing in costs and return on investments.

Dr. Hautea said that the International Service for the Acquisition of Agribiotech Applications (ISAAA) facilitates the North-South and South-South transfer of proprietary biotechnology applications. ISAAA’s current portfolio of technology transfer projects include the South East Asia papaya biotechnology network, sweet potato projects in Vietnam and the Philippines, and the tissue-cultured banana and biotech trees projects in Africa. These projects helped enhance biotechnology research capacities of developing countries’ public sector scientists and institutions through capacity building on intellectual property rights management, biosafety and food safety assessment, and information and communication.

20.2. Dr. Julian Adams, USAID 

Dr. Adams discussed the relative roles and responsibilities of all stakeholders for the development of a transgenic crop, from the proof of concept stage to commercialization. It will be beneficial if all stakeholders are involved in all critical decisions. However, the differing expertise and knowledge of each stakeholder dictates that their inputs will vary significantly depending on the stage of development. 

These differing roles and responsibilities are outlined for each stage. For the proof of concept stage, the roles and responsibilities of individuals, universities, government, and fund sources are on the areas of primary domain of universities and industry; ex ante socio-economic studies; quantitative measures of POC required before moving to the next stage; funding mechanism; and initial IP review.  On the early product development stage, increased industry involvement relative to university, possible cooperative agreement with funding agencies, and more extensive IPO review are involved. With regard to the late product development stage where regulatory and product issues typically dominate, roles and responsibilities comprise of extensive IP review, contract mechanism for funding (may be most appropriate), and initial public relations work. It is at the last stage where relations with the public become extremely important while universities and research institutions have minimal roles.  

Dr. Adams described the development of Bt eggplant for India, Bangladesh, and the Philippines, illustrating many of the principles of cooperation enunciated. He said that it has benefited from interacting with partners, particularly on making varieties available, improving interactions among agricultural scientists, upgrading infrastructure, transferring IP and technology, and enhancing private enterprise capacity.

21. 
Plenary

· In a partnership, if the project advances through stages one and two and becomes a reality, there is a need to anticipate ownership of the IP rights at the beginning.

· Dr. Gerard Barry said that in the case of golden rice, the headlines claimed 70 patents. The study done by ISAAA has been grossly misrepresented. They repeatedly cited that this is not an IP audit, but at most an inventory. There are only six patents of interest. It may not be an issue if the work is done in developing countries. However, it is being  done in Europe where there are issued patents. Collaboration with other developed countries particularly on  issue of patents as well as on material transfer agreements is being called forth because it is a very complicated case. Syngenta in her case struck a deal with the public sector. The inventors of the golden rice filed a patent, the only patent per se on golden rice. But the right does not mean that they (inventors) have the freedom to operate on golden rice. There are other underlying patents that they did not have access to. They have a bunch of material transfers, which they could not do anything about. Syngenta wanted  a commercial product; hence, collaborated with the inventors. They set up a humanitarian system, committed to work with the other patent holders who were all publicly known to build a humanitarian license. 

· IP audit should be done as early as possible. In fact, many donors like the Gates Foundation do not give money until IP audit is done. Dr. Barry said that there has to be a very extensive IP review right at the beginning and a good effort at that. Monitoring should be done for patents popping in your interest area. Dr. Barry mentioned that there is a public intellectual property resource for agriculture, but largely of the US version. There is also a European version, and hopefully, there will be an Asian version. The PIP resource provides audit to members. There is a computerized software that could  search all accessible patents. Groups can do a lot of patent searching or evaluation just by understanding the nature of claims. 

· With regard to the fruit and shoot borer resistant eggplant, MAHYCO is paying the regulatory cost and USAID is also paying a fraction of the cost. It is going to be released in India next year. The Philippine component is in the backcrossing stage, with the strategy to backcross it with the local varieties. It will likely take a year before the first confined trial. The hybrid will be marketed by MAHYCO in India and East-West Seeds in Bangladesh. The open-pollinated varieties will be distributed by the University of the Philippines Los Banos (UPLB)  in the  Philippines and universities in India.

· There have been a few field trials of GM papaya in the past few years. Thailand had a field trial until the moratorium was imposed a year ago. Malaysia did delayed ripening papaya  trial a year ago, while Vietnam conducted a trial three or four years ago. 

· The extension system is important, but it does not exist everywhere in the world. The system is often run through universities, thus universities can make any kind of cooperation where an extension system exists. They can provide a very valuable role in involving their extension services. It is important to realize that some countries do not have the benefit of extension services. 

· The significant amount of investments for the whole network of Southeast Asia for the past eight years came from the national programs. ISAAA’s investment and other donors’ are facilitating the formation of the network. The in-country investments are the ones that are significant in all of the five countries. 

Technical Workshop: Opportunities for Technical Cooperation (Agronomic Traits, Plant-made Pharmaceuticals, Functional Foods, GM Trees) 

(Chair: Dr. Saturnina Halos, Philippines)

22. Dr. Bart Bilmer, Canadian Food Inspection Agency, Canada: Synchronization and Biotechnology Regulation (presented by Ms. Julia Purkis)
Ms. Purkis presented the paper on behalf of Dr. Bilmer. Ms. Purkis discussed the concepts of synchronization/ harmonization within APEC’s technical cooperation activities on agricultural biotechnology. Synchronization refers to timekeeping which requires coordination of events to operate a system in unison, while harmonization refers to the process by which different states adopt the same laws. 

Ms. Purkis outlined the steps that are likely to progress in time and in complexity. These include: (1) agreement to share information on regulatory system; (2) agreement on basic regulatory philosophy; (3) agreement on basic regulatory principles; (4) agreement on some key technical requirements; (5) agreement on all technical requirements; (6) agreement on how technical requirements are taken into account in an evaluation; (7) agreement on how to conduct joint evaluation; (8) agreement to conduct some joint evaluations; (9) joint evaluations with or without common conclusions; (10) agreement to come to common conclusions; (11)  agreement to review decisions of another country towards acceptance of their decision; and (12) recognition of decisions of other country. 

Ms. Purkis enumerated relevant international fora, bodies, and organizations where biotechnology issues are addressed and decided upon. In relation to this, she suggested areas where APEC member economies could work together to move forward in terms of synchronization and harmonization on emerging areas such as animal biotechnology, regional initiatives, needs of enterprises operating within the APEC region, and building further on what has been done on developing standards.    

23. Workshop 1: Regulations towards Harmonization (Rapporteur: Dr. Subhash Gupta, USA;  Moderator: Dr. Saturnina Halos, Philippines) 

· APEC member economies agreed to pursue four areas for advancing synchronization and harmonization as suggested by Dr. Bilmer as presented by Ms. Purkis. 

· The participants noted that feed safety issues are discussed under the Codex Alimentarius Commission. On biosafety, it was agreed that food safety concerns should be addressed separately from environmental safety. There is also a need to look into the OECD documents on environmental safety assessment.

· The participants were  informed about a book series on environmental risk assessment on plants and fish, co-authored by scientists and supported by the Scientific and Technical Advisory Panel of the Global Environmental Facility. The book, which can serve as guide to both regulators and researchers, contains scientific methodologies regarding the conduct of risk assessment. They were  also informed of the recently held workshop in India, where scientists and regulators gathered to harmonize biotechnology regulations. 

· It was suggested  that a small committee be created to work further on issues of synchronization and harmonization. This will be discussed further in the next meeting.  

· Member economies were also asked to identify their capacity needs and information requirements to help facilitate harmonization.   

· Details on how to proceed following Dr. Bilmer’s four suggested areas for advancing synchronization and harmonization should be discussed during the workshop session on APEC RDEAB implementation plan which was scheduled on November 9.   

24. 
Workshop 2 (Breakout session): Technology Development-Agronomic Traits (Rapporteur: Dr. Graeme King, New Zealand; Moderator: Dr. Randy Hautea, Philippines) 

Participants reported on their existing biotechnology initiatives, the crops they are developing on, including the agronomic traits they are interested in. 

The workshop identified four major areas of collaboration as follows: (1) Tropical fruits and vegetables with enhanced quality traits such as delayed ripening and improved nutritional content; (2) crops with insect and disease resistance; (3) crops with virus resistance, and; (4) crops with drought/ salinity tolerance. Participants initially expressed common interests in the development of Bt rice and Bt brassica.  

25. Workshop 2 (Breakout session): Technology Development- Plant-made Pharmaceuticals (Rapporteur: Dr. Subhash Gupta, USA; Moderator: Dr. Nina Barzaga, Philippines)

The group also shared information on the current status of plant-made pharmaceuticals in their respective countries. Australia has research on third generation crops, which include pharmaceutical vaccines but no GM products have been commercialized yet. The country has a number of research and development initiatives on PMPs, as well as other medical, veterinary, and industrial products. Canada is allowing small-scale field trials and the Agriculture Department is drafting policy options on PMPs. US has deregulated low nicotine tobacco. Papua New Guinea, and Chinese Taipei have no regulation on PMPs yet. China has on-going research on rape seed to produce medicine peptide in laboratory. However, it was concerned on its biosafety issues. Thailand is interested in research and development on PMPs. The Philippines has been working on anti-salmonella typhi in banana  and anti-HIV and anti-rabies in tomatoes. 

As far as technical cooperation is concerned, the US indicated that this can be accomplished similar to Papaya Network established by ISAAA, but would depend upon interested parties to initiate such network or consortium.

26. Workshop 2 (Breakout session): Technology Development-Functional Foods (Rapporteur: Atty. Peter Tabor, US; Moderator: Dr. Priscilla Sanchez, Philippines) 

There are only a few genetically modified functional foods. Workshop participants expressed interest in and recognized the potential benefits that functional foods derived through biotechnology can bring to consumers. It was noted, however, that only a few genetically modified have been developed. Participants agreed that at present, only the Golden Rice qualify as a functional food which is being developed /supported by member economies. Participants agreed to explore the idea of soliciting greater involvement from the other economies which have not yet indicated active interest on its development.

Labeling requirements, regulatory and food safety issues were identified as possible discussion points when dealing with functional foods derived from biotechnology.

27. Workshop 2 (Breakout session): Technology Development-GM Trees (Rapporteur: Ms. Nikki Earle, New Zealand; Moderator: Dr. Rhodora Aldemita, Philippines)

The group on GM trees lacks technical expertise in this area. However, there was general information-sharing on forest biotechnology. Australia has contained research on transgenic trees, but no field trials. New Zealand has contained field trials on Pine and Spruce. The US supports a project to create a high resolution genetic map for cocoa marker-assisted selection (MAS). Thailand has been doing DNA fingerprinting. Chinese Taipei has been working on: (1) Eucalyptus (low lignin content and high fiber content), which has been undergoing field trial for 3 years and currently at short juvenile stage, and (2) spruce through cell suspension culture, which produces taxol for breast and ovarian cancer. The Philippines is setting up DNA fingerprinting laboratory for forest species through its Department of Environment and Natural Resources (DENR) and setting up regulation on GM trees.

The group has identified three areas for collaboration: (1) Identification of economic rationale; (2) establishing risk assessment protocols; and (3) developing DNA fingerprinting technology for germplasm assessment.

Wednesday, November 08

Session B: Global Status and Regulations of Emerging Agricultural Biotechnologies and Opportunities for Technical Cooperation (Continuation)

(Chair: Dr. Graeme King, New Zealand)

28. 
Dr. Won-Kyong Chang, National Livestock Research Institute, RDA, South Korea: Transgenic Animals: Global Status and Regulations

Dr. Chang briefly introduced the history of transgenic animals, starting from the first transgenic mice via viral infection (but not germ-line transmission) in the 1970s, to the production of transgenic farm animals developed as bioreactors and organ donors in the 1990s. He also elaborated on the process of creating transgenic animals, focusing on activities related to transgene construction, gene transfer methods and detection of transgenic animals. He said transgenic animals may be used for agricultural application, bioreactors, as organ, cell or tissue donors, for basic research, and as models for human disease.

Dr. Chang cited current therapeutic protein researches using GM livestock, and highlighted  the approval of the first transgenic product approved for human therapeutic use. He provided an overview of development studies in transgenic animals in Korea, specifically on  hEPO transgenic pig “Saerome”, h-TPA transgenic pig and h-vWF transgenic pig. Other developments in Korea involving transgenic livestock are on transgenic pig bioreactors, transgenic pigs for xenotransplantation, disease model pig for diabetes, production of Hematopoietic stem cells in transgenic pig and transgenic chicken production by retroviral vector.

Transgenic animals must be regulated to protect human and animal health, societal and ethical values, biodiversity and the environment. Regulation will ensure sound risk assessment based on science, define clear guidelines for evaluation and enhance public involvement and transparency.

Dr. Chang said that only a few countries have regulations for transgenic animals and identified the regulatory systems/ authorities in the US, Canada and Korea.

29.   Dr. Libertado Cruz, Philippine Carabao Center: Biotechnology for the Livestock Industry

Dr. Cruz pointed out that the livestock sector plays a significant role in the Asian economy and that developments in livestock biotechnology help meet increasing consumer demand for animal-derived products resulting from rising human population and urbanization-related changes. Livestock biotechnologies generally aim to improve animal productivity through techniques for enhancing genetic potentials, nutritional improvement and utilization, improved animal health and welfare and enhanced reproduction. It can also be used in improving the quality and safety of animal-derived foods and reduce waste through the efficient use of resources. Gene pharming and xenotransplantation are indications that biotechniques in animals also cover concerns on improving human health. Reproductive biotechnologies such as artificial insemination (AI), gamete sexing, sperm stem cells, super ovulation, ovum pick-up and in-vitro embryo production aim to enhance the rate of genetic gains. Genetic modification techniques, such as gene technology, DNA vaccination, gene silencing  and Germ-line GM are directed at improving animal health and disease control, and the production of novel products, while stem cell technology is the platform for many transgenic and gene therapy applications. Most of the advanced reproductive biotechniques would have short to medium term impact on the livestock industry, while the genetic modification and DNA-based and stem cell technologies have medium to long term impact.

Dr. Cruz said consumers still have mixed  reactions on animal and food products derived from animal biotechnology. While there is no scientific evidence on the risk of consuming products derived from cloning, there is still strong resistance on the consumption of milk or meat from cloned animals. Bio-techniques directed toward the production of non-food products, such as special protein and chemicals for human health use, have received less negative acceptability ratings. Concerns were raised on food products derived from animals fed with GM feeds. Extensive studies have been conducted on this matter and to date, general findings indicate there is no risk that can be associated with the consumption of products from animals fed with GM feed.

Dr. Cruz said that generally, animal biotechnology application and acceptability of products derived from it are influenced by perceived risks associated to it by the consumers. Likewise, issues on ethics and trade in relation to this matter must also be understood and addressed.   

30. Dr. Wansuk Senanan, Thailand: Transgenic Fish: Global Status and Regulations

Dr. Senanan’s presentation covered (1) the status of development of transgenic fish and other aquatic organisms; (2) a science-based and participatory risk assessment framework to address ecological effects of transgenic fish, and; (3) the status of regulatory systems for transgenic fish.   

The development of transgenic aquatic organisms is growing rapidly, involving a diversity of transgenes and targeted species. Although development has focused on growth enhancement in fish, traits currently under research and development range from disease resistance and altered coloration to secretion of pharmaceutical products. 

In general, genetic engineering technology presents potential benefits to aquaculture production but transgenic aquatic organisms raise concerns over potential risks to ecology, environment, and human health. In relation to this, Dr. Senanan said that scientific capacities to assess and manage the potential risks are inadequate. Systematic methodologies for assessing and managing ecological risks of transgenic fish are still being developed.   

So far, existing transgenic lines have not yet been approved for commercialization for human consumption; one ornamental transgenic fish is already in the market in the United States. Several countries have drawn on existing regulations for aquaculture, fisheries, veterinary, or alien species to approve contained use of transgenic fish in research and development. Regulatory systems for transgenic fish, especially for commercial applications are evolving at national and sub-national levels.     

(Chair: Dr. Carlos Muñoz Schick, Chile)

31. Dr. Felix Ayson, SEAFDEC, Philippines: Biotechnology for Aquaculture

Dr. Ayson’s presentation showed the emerging biotechnological techniques used in aquaculture. Considering the growing demand for fishery products and the increasing human population, Dr. Ayson said  that aquaculture biotechnology would be a welcome development to increase productivity in the fisheries sector. 

Dr. Ayson discussed the isolation and characterization of growth hormones (GH) in several fish species and the use of biologically active recombinant GH preparations to enhance growth. He explained that biotechnology can be used to increase productivity and profitability through shortened production cycles as may be the case of the GH transgenic fish, and prevent and control disease outbreaks in aquaculture operations.  For example, instead of using antibiotics, which are known to cause the development of antibiotic resistant bacterial strains and leave chemical residues in fish meat and the environment, biotechnology is making possible the development of disease-resistant species, rapid disease diagnosis and screening of pathogens, immunostimulants, probiotics, and bioremediation products, including genetic maps for selection and breeding. 

Dr. Ayson urged developing countries to tap the opportunities offered by biotechnology. He recommended that governments must put in place proper safeguards to address risks that genetically modified organisms (GMOs) may pose to human health and the environment. Dr. Ayson also pushed for support and assistance training of human resources and the improvement of laboratory facilities.  

32. Plenary 

· There were further discussions on how the so called “Enviropigs” are developed. Transgenic pigs are engineered with E. coli and mice genes to cause them to produce phytase in their saliva. The phytase breaks down bound phosphorus in the diet thereby negating the need for supplementary phosphorous resulting in the reduction of phosphorous in manure. This type of biotechnique aims to address problems of waste disposal and environmental impact that are common to pigs raised in confinement.   

· There were concerns on whether or not  IPR issues related to the development of transgenic animals are similar to those of transgenic crops. It was noted that IPRs may be more related to the techniques or processes used in developing transgenic animals rather than to the genetic materials. 

· There was extensive discussion on the establishment of a regulatory framework on transgenic fish. While environmental risk assessment is essential, it was observed that standards for evaluating safety of transgenic fish are still evolving. It was mentioned that transgenic fish be evaluated on a case-by-case basis considering that specific traits could have different effects on the environment. In addition, several factors should be considered when conducting risk assessment in transgenic fish such as geneflow and possible impact to the wild populations.  

· Participants raised the issue on whether there is a need to establish separate regulations for transgenic animals and transgenic fish. It was discussed that this matter need to be addressed in order to find out whether the regulatory systems in place are adequate.

· The superiority of transgenic over conventional breeding would depend on the species, their genetic background and target traits. Transgenic fish have generally shown improvements on growth rates, feed conversion efficiency over unmodified individuals.

· Participants said that techniques on conventional breeding should be allowed to flourish, even with the emergence of transgenics.

· Participants raised questions about ability of transgenic fish to mate and reproduce with a modified fish. The reply points out that there is a published methodology to quantify the ability of the fish to mate and pass on genes to offspring (the Net Fitness Methodology). Computer stimulations indicate the outcome of gene flow could include purging, spreading, or crashing a wild population, depending on the characteristic of Fitness components. 

33. Discussion on the Regulatory Issues on Transgenic Livestock and Fish (Economy Interventions) 

· Korea is in the process of formulating regulations for transgenic fish deadline being targeted by the end of 2006. The government agency responsible for regulating GM fish will be the Ministry of Fishery and Aquaculture. The range of activities to be regulated would include development, production, importation and exportation, labeling, and monitoring.

· New Zealand has a single piece of legislation for regulating all genetically modified organisms on a case-by-case basis. The body that implements this is the Environmental Risk Management Authority. In this legislation, New Zealand regulates import, development, field trial, and release of all new organisms including GM organisms. Transgenic livestock and fish will be captured by that legislation.

· In Chinese Taipei, regulations with regard to field trials of GM livestock are not difficult to manage, but it does have difficulties on drafting regulations on GM fish.

· Legislation exists in Australia covering genetically modified organisms including GM animals and fish. Although there have been several risk assessments for contained research on animals, there have been no releases to the environment. 

· Monitoring in New Zealand depends on the category of approval that is being sought for a particular application. There is no control applied once new organisms are fully released in New Zealand, but conditionally released new organisms have controls applied to them, which can include monitoring where appropriate.

· The US formulates regulations under the Plant Protection and Animal Protection Acts. Also, there are two layers of regulations: (1) Federal government regulations are handled by USDA and FDA; and (2) state government regulation i.e., Minnesota. However, when federal government regulations are in place, state level regulations become secondary in the US.

Session C: Philippine Biotech Information, Education, and Communication (IEC)

34. Rev. Emmanuel Alparce, Technical Committee Chair, DA Biotech Program-National Information, Education, Communication and Advocacy, Philippines: Breakthroughs in IEC Initiatives on Biotech: The Philippine Experience

Rev. Alparce presented the breakthroughs in the Information Education Campaign Initiatives on biotechnology in the Philippines during the awarding ceremonies of the Jose Burgos Awards for Biotechnology Journalism.

In the Philippines, the consortium of agencies advocating for biotechnology, headed by the Department of Agriculture, made significant breakthroughs in its advocacy campaign for biotechnology. Among the breakthroughs are training of and interaction with editors and reporters in print and broadcast; building partnerships with Local Mass Media and Information Officers; Journalism Award for print dubbed “Jose G. Burgos, Jr. Awards for Biotech Journalism”; establishment of formal Memorandum of Understanding to promote Biotechnology with League of Municipalities of the Philippines; declaration of Biotech Towns and Cities; Biotech Forum with Religious Sector; Covenant on Promotion of Biotech with Indigenous Peoples; issuance of a Presidential Proclamation to celebrate National Biotechnology Week;  and development of Training Module on Biotech for Local Government Officials

The advocacy campaign paved the way for crafting of policies and legislations that promote and enhance science and technology in general; made the general public accept and patronize biotech products that answered their particular needs; created actual and potential economic opportunities for local entrepreneurs and businessmen; increased the actual stakeholders’/farmers’ productions and income; and increased the Filipinos’ knowledge, attitude and perception of biotechnology in general and GMO products in particular.
35. Participants witnessed the awarding ceremonies of the 2nd Jose G. Burgos, Jr. Awards for Biotechnology Journalism at the Club Filipino in San Juan, Metro Manila.

Thursday, November 09

Planning and Concluding Session

(Chair: Dr. Kim Donghern, APEC RDEAB Lead Shepherd)

36. Attorney Peter Tabor, USA: Report from High Level Policy Dialogue on Agricultural Biotechnology (HLPDAB)

Atty. Tabor mentioned that the APEC High Level Policy Dialogue on Agricultural Biotechnology serves as the policy-oriented counterpart to the Research, Development and Extension of Agricultural Biotechnology Sub-group.  He emphasized that the Policy Dialogue was formed in 2001 in response to the APEC Leaders’ recognition of the importance and potential value that biotechnology represents to agriculture in terms of increased agricultural productivity and food security. Since its inception, he said that the Policy has served as a forum for high level APEC economy officials to share information and exchange experience on policies related to agricultural biotechnology.

He further cited that the Policy Dialogue has addressed many issues of relevance to the responsible use of agricultural biotechnology, including intellectual property rights and technology transfer; bioinformatics; biotechnology policy, development, implementation and communication; biotechnology investment; and Cartagena Protocol on Biosafety implementation. It has done this through both formal meetings and also through targeted activities. The Policy Dialogue Work Plan for 2007-2009 was recently endorsed by the APEC Senior Officials and will guide the work of the Policy Dialogue in the areas of legal considerations associated with agricultural biotechnology, public perception and understanding of agricultural biotechnology and continued discussion of the impacts of Cartagena Protocol on Biosafety implementation on Parties and non-Parties.  

In conclusion, Atty. Tabor announced that the sixth meeting of the Policy Dialogue will be held this coming January in Canberra, Australia.

37. Plenary

· During a meeting in  June 2006, there was a proposal on restructuring the APEC ATCWG RDEAB which the Lead Shepherd said he is not aware of. Specifically, the proposal was on the merging the High Level Policy Dialogue and the ATCWG RDEAB. 

· New Zealand said it was aware of the proposal. The country thinks that it would be useful for the RDEAB and High Level Policy Dialogue to meet back- to- back. It is not easy to separate developments in policies from development and the technical advances in biotechnology. There are strong links between the RDEAB and High Level Policy Dialogue. Because of resource constraints, back-to-back meetings would be very helpful.  

· Canada was informed of  the proposal recently and has indicated that it supports measures to improve efficiency.

· Australia supported the intervention of New Zealand that RDEAB cooperate more closely with the High Level Policy Dialogue rather than try to merge the High Level Policy Dialogue with the ATCWG.

· According to Atty. Tabor, the issue will be presented in the High Level Policy Dialogue in January, and the proposal from New Zealand will be taken into consideration. The High Level Policy Dialogue will also discuss the issue from its perspective. 

· The issue of RDEAB/Policy Dialogue collaboration should be discussed further following the 6th meeting of the Policy Dialogue in January.

38. Dr. Kim Donghern, Lead Shepherd: Proposed APEC-RDEAB Implementation Plan 2006-2008 and Feedback from ATCWG

RDEAB is one of seven priority areas under ATCWG. It has served APEC member economies as a forum to facilitate the safe and effective use of agricultural biotechnology. Annual and special workshops are being held since the formal establishment of the subgroup in 1996. With Canada as the outstanding lead shepherd in 2000, the mandate of the subgroup was reviewed and reinforced. Its activities were focused on four strategic areas, as follows: science-based assessment and management of products from biotechnology, technical cooperation between member economies, transparency and information exchange, and capacity building. At the 9th RDEAB workshop in Chile in 2005, a consensus was reached among participants for the subgroup to focus its future activities on information sharing, capacity building and regulatory harmonization, under the leadership of the incoming shepherd. The action plan of the RDEAB for 2006 was reported and approved at the ATCWG meeting held in Vietnam earlier this year. This includes the setting of the implementation plan for 2006-2008, which takes off from the preexisting plan.

At the 10th workshop held in Manila, Philippines, Dr. Donghern Kim, shepherd of the subgroup, presented the draft implementation plan to the delegates from member economies. The draft is basically similar to the preexisting one, but the contents were rearranged into the three categories which serve as the theme for the group’s future activities. The plan was finalized after every action item was extensively discussed and given due consideration. 

Member economies have agreed on the implementation plan attached as Annex B. Relevant provision will be presented to the HLPDAB in its next meeting.

39. Response from Member Economies: Represented by Dr. Miok Komolong, Papua New Guinea

On behalf of the member economies, Dr. Miok Komolong expressed his appreciation to the organizers of the 10th APEC ATCWG RDEAB Workshop. He thanked the Lead Shepherd Kim Donghern and the Project Overseer Alicia Ilaga for a job well done, and the Philippine Department of Agriculture for hosting the Workshop. He affirmed that the spirit of cooperation on agricultural biotechnology should remain among member economies.

Friday, November 10

(PART II)

40.  Science City Tour at the Science City of Muñoz in Nueva Ecija

Participants visited the Philippine Rice Research Institute (PhilRice), Bureau of Fisheries and Aquatic Resources (BFAR), Philippine Carabao Center (PCC) in Muñoz, Nueva Ecija.

Saturday, November 11

Basics and Issues Involving Genetic Resources, Biotechnology, and Intellectual Property Rights: A Developing Country Experience

(Moderator: Attorney Ronilo Beronio, PhilRice)

41. Opening Statement and Overview on the Relationship of Genetic Resources, Intellectual Property Rights, and Agricultural Biotechnology

Atty. Beronio gave an overview of the relationships between genetic resources (GR), intellectual property rights (IPR), and agricultural biotechnology (agbiotech) as defined in the Convention on Biological Diversity, the CBD’s Cartagena Protocol on Biosafety, the Trade-Related Aspects of Intellectual Property Rights, the International Treaty on Plant Genetic Resources for Food and Agriculture, and the International Union for the Protection of New Plant Varieties. 

The impact of these treaties on agricultural biotechnology research, development and commercialization in APEC economies are explored. The overview suggests how these economies can deal with possible issues arising from these relationships at the institutional level using the experience of PhilRice as an example.

42. Ms. Jane Payumo, PhilRice: Intellectual Property Management System for Agricultural Research and Development

Ms. Payumo discussed intellectual property (IP) in the Philippine setting, focusing on IP management in the context of agricultural research and development (R&D). She presented the official definition of IP and IPR as stated in the Intellectual Property Code of the Philippines, enumerated the bases/rationale of the IPR system of the country, identified  the salient features of the different forms of IPR protection that are relevant to Philippine agriculture R& D, such as patents, plant breeder’s rights, trademarks, trade secrets, geographical indications, among others.

Ms. Payumo also gave an account of the experiences of the Philippine Rice Research Institute (PhilRice), which is the country’s lead agency in rice R&D, in effectively managing IP. She presented PhilRice’s efforts in capacity building on IPR management and other related developments, as well as the agency’s IP rights portfolio and IP management thrusts. 

43. Plenary 
· There was further discussion on PhilRice’s intellectual property policy. Participants raised interests on how PhilRice handles IP ownership, royalty sharing with its researchers, licensing agreements with private sector or end users, and negotiations with funding agencies and/or collaborators.

· Dr. Maredia also shared the experience of Michigan State University in establishing an institutional IP policy, particularly on the sharing of royalties among researchers. 

· There was clarification on the Philippine IPR system in relation to international treaties and agreements. It was noted that the Philippines has adopted the “first to file rule” in the filing of applications for patent and plant variety protection. 

44. Dr. Antonio Alfonso, Plant Breeding and Biotechnology Division, Philippine Rice Research Institute: NARS Experience in Agricultural Biotechnology Research and Development: Philippine Rice Research Institute Case

PhilRice is the country’s lead agency mandated to implement a national rice R&D program aimed at developing high-yielding and cost-reducing technologies necessary to increase rice productivity. PhilRice has been actively engaged in rice varietal improvement using both conventional and modern biotechnological methods such as DNA marker technology, gene cloning, and genetic transformation using Agrobacterium or particle bombardment. Over the years, PhilRice has developed strong capability in rice biotechnology through various support and assistance from government and international donor agencies in the form of training for technical staff, construction of facilities, purchase of equipment, as well as participation in international research networks. These collaborations enable PhilRice to acquire technologies and intellectual properties through donations, material transfer agreements (MTAs), licensing arrangements, and joint ventures. From 1996-2004, ten MTAs were executed in the area of genetic engineering research. 

Dr. Alfonso illustrated the case of Golden Rice to describe the complexity of IP-related concerns surrounding a given technology and to highlight the potential public benefits from such a biotechnological breakthrough. Dr. Alfonso mentioned that PhilRice is very active not only in technical discussions concerning the product and technology but in the legal implications as well. Dr. Alfonso discussed the evolving issues relevant to handling intellectual properties in agbiotech, including those of Golden Rice.  

45. Plenary 

· Much interest was given to PhilRice’s collaboration with the Humanitarian Board in relation to the development of Golden Rice in the Philippines. Syngenta’s willingness to waive its ownership of relevant IPs and its initiative to facilitate FTO by negotiating with other IP holders was also noted in consideration of its humanitarian efforts to reduce micronutrient malnutrition.  

· In response to the interest of Papua New Guinea to participate in the Golden Rice Network, Dr. Alfonso explained that biosafety regulations should be in place in countries where testing will be made. He also advised the participant to get in touch with the GRN through its coordinator, Dr. Gerald Barry, and to visit www.goldenrice.org for additional information. 

· During the discussion, the importance of Syngenta’s involvement in the Humanitarian Board was also cited because of its expertise in product development and intellectual property management.

· It was acknowledged that there is a continuing effort to incorporate other important traits into golden rice, including improved protein profile (i.e., increased lysine content), enhanced vitamin E as well as iron and zinc content. Dr. Aldemita said that the pathway to engineering vitamin E on Golden Rice is also underway. According to her, it remains to be seen if increasing vitamin E content would affect beta-carotene content in golden rice since it utilizes a common precursor.

· In response to Dr. Kim’s query on whether Syngenta will be willing to share its technology as a package, Dr. Villegas said that interested parties should get in touch with the company’s licensing department on how to get things started.

· On the question of whether feeding trials have been conducted in the Philippines, participants were informed that feeding trials are presently being held in the US, with more trials to be done later in China and Bangladesh.

46. Dr. Gabriel Romero, PhilRice: Philippine Rice Research Institute Experience in Genetic Resources Management

Dr. Romero provided a background on the presence of diverse varieties of rice in the Philippines which is attributed to varied terrain and ecosystems and time-tested farming and breeding activities. He also gave an account of the history of the formal collection of rice varieties as well as the conservation activities in the country, highlighting on the turnover of the early Philippine variety collection to the then newly established IRRI in 1962, and on the retrieval of the duplicate of the same collection in 1985 upon the creation of PhilRice. Dr. Romero said that intensified collecting activities primarily geared towards safeguarding the rice biodiversity in light of the rapid spread of modern varieties and environmental degradation brought about by the rapid growth of the Philippine germplasm collection. PhilRice staff also contributes to the flourishing of the number of varieties by collecting them during travels to remote villages abroad. Partnerships with other countries, notably with China, and other international organizations, facilitated the infusion of foreign materials. Elite lines generated from local breeding work have also been incorporated in the collection.

According to Dr. Romero, the PhilRice germplasm collection is maintained under medium-term storage for seed longevity of 20 to 40 years. Freezers were acquired in 2005 to extend seed life up to 100 years. Proper seed handling, drying and packaging ensure good seed viability, which is monitored through the conduct of germination tests every 4 years. Seed multiplication or rejuvenation is performed when seed stock or viability falls below threshold. He added that morphoagronomic traits are characterized, pest and disease reactions are evaluated, and grain quality is assessed. DNA profiling provides the basis for selecting diverse parental materials for the breeding program, and also for removing duplicates.  

Gene bank materials are used by PhilRice researchers for breeding, genetic analysis, creation of genetic variation, and for physiological studies. State colleges/ universities and private institutions request the use of the materials for use in exhibits, thesis projects and for commercial production, respectively.

47. Plenary

· There was elaboration on the continuing effort of PhilRice to update existing rice germplasm collections. PhilRice is using PCR-based techniques to fingerprint the germplasm. The present system which uses RAPD with SRILs primers is superior to micro-satellite markers because only two markers can generate enough polymorphisms that can differentiate closely related modern rice varieties. The system can also be applied to foreign varieties. The present concern of PhilRice is to identify duplicates in the germplasm so that resources are used only for unique materials. PhilRice’s collections of traditional rice varieties are identical to those of IRRI. New collections of PhilRice are eventually shared with IRRI.        

48. Mr. Jerry Serapion and Ms. Jane Payumo, Philrice: Lecture on Prior Art Search
Mr. Serapion’s presentation defined prior art as  information that has been disclosed to the public in any form before a given date. According to him, there can be many sources of prior art but his presentation emphasized mainly on patent involving agricultural biotechnology. NCBI PubMed and google.com were also used as additional sources of prior art.

Mr. Serapion stressed the importance of prior art search since it promotes awareness, avoids infringement, eliminates duplication, encourages creativity, and guides research direction. The presentation covered the three ways of conducting a prior art search, as follows: 1) classification search; 2) keyword search; and 3) combination of the two. 

Mr. Serapion and Ms. Payumo demonstrated how a prior art search is conducted. Participants also did hands-on exercises by navigating relevant website portals on prior art.     

Annex B
2006-2008 Implementation Plan

Asia-Pacific Economic Cooperation (APEC)

Agricultural Technical Cooperation Working Group (ATCWG)

Sub-Group on Research, Development, and Extension of Agricultural Biotechnology (RDEAB)

Implementation Plan: Draft  November 9, 2006
BACKGROUND:

For background information on the development and updating of the work plan, please see Annex I
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	WORK PROGRAM

INITIATIVE
	LEAD ECONOMY
	STATUS
	NEXT STEPS

	A.  Information Sharing

	A1. Expand information and content on the RDEAB Internet site. 


	Shepherd, All – ongoing


	A website for RDEAB has been created at: www.inspection.gc.ca/english/sci/biotech/capac/apece.html  although another site is being considered for a new domain name of www.RDEAB.ATCWG.APEC.org that will consolidate all existing RDEAB work.  Canada will maintain the current web site location until such time further direction is given by  the APEC secretariat. 

Australia, Thailand, Chinese Taipei, and the PR of China and Thailand will continue to work with Canada to maintain the RDEAB website, including posting projects completed under this implementation plan and maintaining current linkages.

Among these are:

1.  List of Biotechnology Applications in Improving Crops (by Australia and all member economies) 

2.  Genetically Modified Crops – Phytoceuticals 
    (Nutraceutical and Pharnaceutical Traits)

3.  Research Breakthroughs/Discoveries in 2002-03

4.  Benefits and Risks of Agricultural Biotechnology (by USA)

   - completed

5.  The collection and comparison of the regulatory requirements for all APEC member economies for facilitating mutual understanding, and possible areas of harmonization. The categories include: regulation of food, feed and environmental release; commercial cultivation of crops; monitoring; labeling; protocol.

Other a series of research initiatives presented at RDEAB workshops fell into these categories.  

 
	Canada will continue to maintain the website until the transition is over; Shepherd updates documents on a yearly basis in coordination with APEC;

Update of these documents in the web page is necessary. 

Shepherd will confirm the current status of items no. 1-3, and report to the Subgroup.

Each member economy will submit one or two-page report on the current status on each RDEAB meeting.



	A2.  Exchange of information on the status of research, development and commercialization of products of agricultural biotechnology – Exchange information in order to provide context for regulatory developments in member economies, e.g. validation of detection methods, channeling of products. 
	Host Economy, Shepherd, All - Ongoing
	After discussions on the research and status of commercialization of products, it was recognized that there are many practical realities and difficulties with respect to these topics. It was suggested that this learned information be taken back to member economies for further internal discussions. 

During a presentation given by a consultant with AACC International,  GMO test methods and their validation, application and training options highlighted further challenges. 

-  completed. 


	Host economy will present the current status of research and development and commercialization at the meeting and member economies may provide updates.



	A3. Other Developments in APEC – Member economies will be kept aware of other developments in APEC in relation to activities in agricultural biotechnology, in an expeditious  manner as possible.


	Canada - Ongoing

U.S.

All member economies
	Canada has worked to maintain a “frequent biotechnology contacts” list, including ATCWG members and participants from previous workshops. 

Canada has worked with the Lead Shepherds to network with other APEC bodies, such as the Industrial Science and Technology Working Group (ISTWG) or the Intellectual Property Experts Group (IPEG) that currently, or may in the future, address agricultural biotechnology. This will ensure no overlap or duplication of efforts, ensuring effective use of resources throughout APEC. 


	Member economies will submit information on contact persons to update contact list. 

Shepherd will monitor other Subgroups’ activity and report if necessary. Member economies will provide updates.

	A4. Report on member economies’ updates on biotechnology.  
	All - Ongoing

PR China (7th Workshop)

Korea (8th Workshop)
	Extensive information have been collected  and presented by member economies  on the following themes starting from the 6th to 9th Workshop:

· Food Safety & Related Topics

· Regulations, Field Trials and Commercial Applications

· Environmental Safety: Science-Based Assessment of Agricultural Biotechnology Products

· Overview of Member Economy Biotechnology Committees

· Food labeling

· National or international agreements that have been entered into.

The 10th workshop will discuss topics of setting the stage for biotechnology development of member economies:  policy environment, IPR, regulatory system, and harmonization of regulation.


	Philippines volunteered to collate information on member economies’ updates on biotechnology, specifically, PMPs, GM trees, GM fish, and GM livestock. Participants to the 10th APEC RDEAB volunteered to facilitate the retrieval of information from their own economies.    



	A5. Encourage greater communication, coordination and collaboration within member economies.
	All - Ongoing
	The list of ‘unofficial’ contact persons based on the attendance in previous workshops is in Attachment 1.


	Member economies will update contact list.

Representatives to the RDEAB meetings will:

· Meet with appropriate officials and/or send presentations from RDEAB meetings to appropriate contacts in their member economy

· Take the lead to ensure that appropriate work is undertaken on action items related to their member economy including the establishment of a member economy “team”, as appropriate 

· Promote use of the RDEAB website

	A6.  Glossary of Common Definitions -   To improve communication among member economies, a glossary of common biotechnology definitions will be established.


	Chinese Taipei - Ongoing
	Chinese Taipei circulated a questionnaire to member economies for response, and began to compile the responses into an easily readable format.  


	Chinese Taipei will continue to work on this subject. 

	A7.  Database of information for risk assessment
	Proposed
	During the planning session of the 9th workshop in Chile, a database for biotech information as basis for risk assessment was identified as one issue of importance and interest to member economies.

10th Workshop agreed that existing databases could address this need. 
	Member economies will provide Shepherd proper information on this database. Shepherd will report the outcome at the next meeting.



	A8.  Survey on Public Perception on GMOs in APEC 
	Proposed

Korea
	
	Korea will contact member economies for information.

	A9.  Socio-Economic Dimension of Agricultural Biotechnology  R and D- Designing and implementing mechanisms for socio-economic analysis
	Proposed
	The development of agricultural biotechnology is quite impressive.  Many economies including APEC member economies are continuing to develop further their biotech to improve performance of their agricultural sector and meet national development goals.  Other dimensions of agricultural biotechnology need to be considered as basis for public policy and future R and D works.


	In the planning session of the 9th workshop in Chile, designing and implementing mechanisms for socio-economic analysis was identified as one issue of importance and interest to member economies.

Member economies agreed to invite an expert to give a presentation at the next meeting.



	B.  Capacity Building AND RESOURCE SHARING

	B1. Training Workshops in Risk Assessment –  Hold appropriate workshops at the RDEAB meetings, but also explore the possibility of holding Canadian training workshop(s) outside of the RDEAB meetings at various regions of APEC.  Develop a “training-the-trainer” module on food safety.  Explore the possibility of making the training modules(s) available online. 

	Canada / U.S - ongoing
	The Canadian environmental safety assessment training workshop was delivered at the 4th - 8th RDEAB Workshops, the novel foods safety assessment workshop was delivered at the 4th - 6th and 8th Workshops, and the feed and environmental safety assessment was delivered at the 6th - 7th Workshop.  At the 8th RDEAB workshop, a case study on canola was presented with an emphasis on food and environmental safety.
It was noted that the Food Safety Australia-New Zealand (FSANZ) has also developed a food safety assessment training module (funded through the APEC ISTWG).

Workshops have been held outside RDEAB meetings in a variety of fora, including various OECD and ILSI organized workshops, Mexico in 2004, and an OAS meeting in 2005.

According to feedback, these workshops have been well received and provided the host member economy, in particular, the opportunity to provide training to their scientists and regulators. The train-the-trainer format was not pursued as experience with these workshops showed that information was preferred directly from the relevant source of information/member economy. This approach inspired the communications workshop held at the 9th RDEAB Workshop.


	The training modules can be

accessed at: 

http://apec.biotec.or.th
Member economies are encouraged to use modules available on the website.

Risk assessment in areas beside food crops.

Canada will coordinate another communications workshop for North American Biotechnology Initiative (NABI) in 2007 in Mexico.



	B2.  Intellectual Property Rights
	All Economies – On-going
	In 2003, the APEC leaders increased efforts to build knowledge-based economies by instructing Ministers to improve intellectual property rights facilitation.  In their response, (2003 Joint Ministers Statement), Ministers endorsed the priority and further stated that APEC’s work in this area enhanced member economies’ abilities to engage in broader trade and investment liberalization, which in turn helped APEC meet Bongor Goals.  In their 2004 Joint Ministers Statement, Ministers urged further initiatives that brought together policy makers and the scientific community to promote cooperation under the knowledge-based economies priority.  More recently, this project responded to APEC 2005 priorities identified by Korea.  Under the priority of ‘sharing prosperity of the knowledge-based economy’. Discussions on protecting innovation were identified as an important step in achieving Intellectual Property Right protection in the area of agricultural biotechnology.

In the 8th Workshop in Korea, the Philippines’ experience on IPR of biotechnology was presented.
	The 10th Workshop in the Philippines will provide a venue for a training session on intellectual property rights on agricultural biotechnology. 



	B3.  Biotech facility and capability development of member economies
	Proposed
	There are distinct differences in the status of agricultural biotechnology in member economies in view of differential access to resources, technology and information.
	Development of assistance program to other member economies to enhance biotech development of member economies; could be:  upgrading of laboratory facilities and equipment, expert exchange program, training and visiting fellowship,  among others.

Member economies will identify biotechnology products of mutual interest. For example, Philippines will explore cooperation on golden rice development and commercialization   within APEC.

	B4. Technical Information Exchanges on Emerging Products 

Hold technical information exchanges on products in emerging areas.


	Host member economies (Chile, Korea, China, Chinese Taipei, Thailand, Canada), All -ongoing
	A significant focus was placed on this initiative at the 9th workshop, including detailed presentations regarding animal, fish and fish vaccines, non-food applications of biotechnology-derived crops (e.g. pharmaceutical crops) and bioenergy. 

At the 10th  workshop to be held in the Philippines, global status and regulations of emerging agricultural biotechnologies and opportunities for technical cooperation will be discussed; plant-made pharmaceuticals, functional foods, and transgenic trees, animals and fish.

It is clear that research is rapidly evolving and that a continued focus in this area will be required, both in terms of keeping up to date with emerging research, and to assist in the development of appropriate regulatory regimes based on this foresight work.


	Follow-up work on information exchanges on quality traits, resistance to abiotic stresses, bio-nanotechnology, ornamental plants, medicinal plants and trees. 

Member economies agreed to address new areas of agriculture in further depth, e.g., molecular farming, animal biotechnology, bio-nanotechnology, so as to move beyond crops for food purposes.



	C.  SCIENCE-BASED ASSESSMENT

	C1. Organization of RDEAB Workshops

Organization of workshops related to the risk assessment and risk management of agricultural biotechnology.
	Host member economies (Chile, Korea, China, Chinese Taipei, Thailand, Canada) - ongoing
	Workshops have been organized on an annual basis (2000-Vancouver, 2001-Bangkok, 2002-Taipei, 2003-Beijing, 2004-Seoul & Suwon, 2005-Santiago, and 2006-Manila) covering key topics in emerging applications of biotechnology, the regulation of food and agricultural products of biotechnology, transparency & information exchange, technical cooperation and capacity building.  Over 500 participants and speakers attended these sessions.

A document outlining best practices for organizing RDEAB workshops, incorporating the APEC guide, was drafted.   


	Preparation for the 11th workshop in 2007 is underway.  Proposal for funding has been submitted to APEC Secretariat. To date, the following member economies have signified their willingness to be members of the steering committee for the 11th workshop: Canada,  USA,  Papua New Guinea, [Brunei], Philippines, and Korea. The Lead Shepherd is awaiting response from other member economies. 

Awaiting comments regarding this document from member economies.

Shepherd will cooperate with High Level Policy Dialogue on Agricultural Biotechnology to find a host economy for 11th RDEAB Workshop.

 

	C2. Risk Assessment / Management 

Discuss technical matters on specific issues related to risk assessment/ management of biotechnology products and on specific biotechnology product applications.


	Host member economies (Chile, Korea, China, Chinese Taipei, Thailand, Canada), All - ongoing
	Workshops to date have placed a significant focus on environmental, food and feed safety assessments of crops derived through biotechnology, and in particular the first generation of biotechnology crops.  Further, member economy updates allowed for monitoring of progress and further discussion on the establishment of appropriate risk assessment and risk management approaches.   In contrast to 2000, most member economies now have a risk assessment / risk management system in place.

Risk assessment and risk management related discussions on fish vaccines and rice biotechnology were held at the 9th workshop.


	Potential long term impacts on the environment and biodiversity were discussed at the 9th workshop in the context of the release of biotechnology-derived crops into centres of origin / diversity. 

Specific suggestions for follow up include detailed presentations on animal risk assessment, molecular farming, and alternatives to regulation, including voluntary codes.

Member economies will provide the Philippines information on data requirements for environmental risk assessment of golden rice. Philippines will analyze and identify common data requirements and report at the next meeting. 



	C3. Other Issues Related to Regulation

Identify other key issues as they relate to the regulation of agriculture and food biotechnology products.  
	Host member economies (Chile, Korea, China, Chinese Taipei, Thailand, Canada) - ongoing
	Numerous updates on Codex, e.g. food labeling, standards for food safety, methods of analysis and sampling, were presented at RDEAB Workshops over the previous six years, which resulted in greater member economy understanding of these initiatives.

Discussions about the (World Trade Organization (WTO) Sanitary And Phytosanitary (SPS) and Technical Barriers to Trade (TBT) were also explored.  For example, the impact of the commercial exchange of goods (e.g. value) and their links to the SPS agreement, as well as party-non-party issues under the Protocol were identified as important ongoing points for further discussion.  

The APEC High Level Policy Dialogue on Biotechnology (HLPDAB) is now playing a stronger role. For example, it is focusing on industrial development and the impact of the Cartagena Protocol on Biosafety (the Protocol) will be a topic of discussion at their forum in 2006.


	Further updates and developments on the Protocol, the International Plant Protection Convention (IPPC) and the OIE, were also suggested.

Ethical and cultural issues were addressed in further detail in a presentation on the “life cycle” approach to ethics in biotechnology and in work presented on a “Code for Biotechnology” currently under discussion in Canada. Suggestions were made by some member economies to include more focus on ethics and culturally-based differences in views, particularly with regard to cultural views on livestock animal production.  

Pursue agreements to synchronize regulatory approaches within the context of existing international agreements.

Make a statement on position to the UNEF/GEF Biosafety project and advice member economies to comply to ensure consistency between the Biosafety project and the APEC agenda.

Facilitate forging of regional/bilateral cooperation.

Member economies will facilitate harmonization of food standards by participating in relevant CODEX work.



	C4. Centres of Origin

Extend present activities on the releases of genetically modified organisms in centers of origin and gene flow to collaborations with the FAO (Sub-Group on the Conservation of Genetic Resources) and the CGIAR system in crops of interest, e.g. rice, maize, potatoes and soybeans.  
	Mexico, U.S., 

Canada and  Working Group – Completed with minor outstanding activities
	In order to provide greater focus on this topic of significant interest to member economies, which over  2000-2005 appeared on the RDEAB agenda on a crop-by-crop basis, Mexico hosted a RDEAB Technical Conference on Agricultural Biotechnology Crops in Centres of Origin in Mexico City from November 5-7, 2003.  The U.S. and Canada co-sponsored the workshop and fifteen member economies attended.  A conference summary report, including conclusions, was produced (see RDEAB 7th Workshop report for the document). Mexico also indicated that it had translated the conference summary report into Spanish to ensure good distribution within Mexico and that it had begun to action specific recommendations.

A CD containing the meeting report of the 9th workshop was distributed to member economies.


	Canada will post the proceedings on the APEC RDEAB website. 



	C5. Intellectual Property Rights -Presentation/discussion of intellectual property rights (IPR) issues, as they relate to agricultural biotechnology research and product commercialization, at next meeting.
	Thailand, Philippines, 

U.S. – completed
	The APEC HLPDAB has given this matter some significant attention by examining how to protect intellectual property so as not to become a barrier to research as well as capacity building. It focused parts of its 2004 and 2005 agenda on this topic.

The RDEAB agreed consideration of this topic was necessary, and agreed that Thailand, the Philippines and the U.S. would cooperate on the preparation and presentation of case studies on IPR. These case studies will focus on differences between developing and developed countries, as well as impacts on innovation.

Two expert presentations took place at the 6th RDEAB Workshop, and a Thai paper on this topic was circulated to participants of the 7th Workshop. 

At the 8th Workshop, a case study was presented on PhilRice, a national Philippine corporation with the mandate to attain self sufficiency through rice R&D through IPR policy coordination.  Further, the impact of plant variety protection on breeding in Korea was also discussed.

An IPR capacity building session took place at the 10th RDEAB workshop in Manila on November 10-11, 2006.


	


Annex I:   History of the Implementation Plan

Initial Request

2000-01

· Based on the recommendation of the APEC Ministers in 2000, in view of the recommendations of Report to Trade Ministers on APEC Biotechnology Activities (June 2000), a detailed implementation plan was developed at the 4th Workshop of the Sub-Group on Research, Development and Extension of Agricultural Biotechnology (RDEAB) in Vancouver in October 2000, where Canada took the lead in coordinating its drafting. The report to Trade Ministers can be accessed at: <www.inspection.gc.ca/english/sci/biotech/capac/pdf/activities.pdf>.

· The draft implementation plan was presented to the Senior Officials Meeting (SOM I), 2001. SOM I reiterated that the Agricultural Technical Cooperation Working Group (ATCWG) further intensify technical cooperation in biotechnology, particularly efforts to enhance capacity building and exchange of information in member economies, and to increase the general public’s understanding of the benefits and risks of biotechnology products to facilitate the realization of the potential benefits of this technology.  SOM I also asked that a progress report on biotechnology, including an implementation plan, strategy and timetable be submitted to SOM II and the MRT (Ministers Responsible for Trade) Meeting, both held in June 2001.   

· After endorsement at the 5th ATCWG plenary meeting in May 2001, the implementation plan was submitted to SOM II and MRT, June 2001 as an attachment to the progress report on biotechnology.  Noting the plan, SOM asked ATCWG to keep it informed of progress in the implementation of the plan.

· The Trade Ministers took note of the report and welcomed the research conducted and proposals, including formulation of the implementation plan for the medium term.  The Trade Ministers recognized the importance of safe introduction and use of biotechnology products, and agreed that the development and application of biotechnology should take into consideration WTO rules, as well as consumers' interests in food safety and environmental quality.  The Trade Ministers also encouraged close cooperation with other international fora and voluntary bodies, as appropriate, to enhance consumers' awareness on the benefits and risks of biotechnology products to facilitate the realization of the potential benefits of this technology.

2001-02

· At the 5th Workshop of the RDEAB in Bangkok in September 2001, member economies updated their progress on individual action items and suggested a number of new initiatives. As a result of the discussion, an updated draft of the implementation plan was developed.  The updated plan was submitted as a draft to the informal SOM and the Ministers’ Meeting in October 2001, and the final version was submitted to SOM I in February 2002.  
2002-03

·  At the 6th RDEAB workshop, held in Taipei in August 2002, the implementation plan was further refined, noting completed items, relevant updates and new activities.  The Work plan was approved by the ATCWG in June 2003.

2003-04

· At the 7th RDEAB Workshop, held in Beijing in December 2003, the implementation plan was discussed in detail. The Work plan was approved by the ATCWG in June 2003.  The updated plan approved by SOM-III in October 2004.

2004-05

· At the 8th RDEAB Workshop, held in Seoul in November 2004, member economies updated on progress on individual action items and suggested a number of new initiatives.  As a result of the discussion, an updated draft of the implementation plan was developed.
2005

· The implementation plan was reviewed at the 9th RDEAB Workshop, held in Santiago in November 2005.  It was agreed that a final summary of the six years of its existence should be compiled and that a new plan developed under the leadership of the new RDEAB Shepherd (Korea), based on a strategic planning exercise held at the workshop, further input from member economies, and an examination of important items that could be continued that are contained in this implementation plan.
2006
· The implementation plan was revised based on three themes:  information sharing, capacity building and regulatory harmonization.  The themes cover both the key interest of the economies with small biotech sectors (capacity building) and the interest of economies with large biotech sectors (regulatory harmonization).   Moreover, the revision was made in consideration of the strategic planning exercise held at the 9th workshop in Chile, inputs from member economies, continuing activities outlined in the previous implementation plan (2005), and change of lead shepherd from Canada to Korea.
















































�The OAA, under the scope of agricultural technical cooperation, states that APEC economies are encouraged to, "promote research, development and extension of agricultural biotechnology..." The action program for Agricultural Technical Cooperation, in section II, Research, Development and Extension of Agricultural Biotechnology, affirms that economies will, "Discuss key technical matters on agricultural biotechnology issues related to risk assessment/management of biotechnology products..." The OAA also challenges economies to, "Develop, identify, and participate in training opportunities or internships/fellowships in the areas of regulation, safety assessments, research and detection methodologies related to agricultural products of biotechnology..."
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