Information on synthetic biology

(a) The relationship between synthetic biology and the criteria set out in decision IX/29, paragraph 12*, in order to contribute to the completion of the assessment requested in decision XII/24, paragraph 2#, building on the preliminary analysis prepared by the Executive Secretary in document SBSTTA/22/INF/17;

We have applied the criterion of IX/29 of the CBD on whether it belongs to “new and emerging issues related to biodiversity conservation and utilization” to analyze synthetic biology. The main points are as follows:

1. At present, there are not enough robust evidences that the applications of synthetic biology have positive or negative impacts on the protection and utilization of biodiversity and the ecological environment. Synthetic biology is an engineering transformation of biological systems, organisms or their derivatives for specific purposes. It is a method of artificial synthesis to redesign and transform natural biological systems. At present, the applications of synthetic biology technology are concentrated in the medical fields. Although, according to the definition and connotation of synthetic biology, the working objects of synthetic biology may be biological resources, including genetic resources, there are still insufficient evidences that the applications of synthetic biology have direct impacts on the protection and utilization of biodiversity, as well as the ecological environments, compared with the impacts of habitat loss and invasion of alien species.
2. Regulators and decision makers of parties may face great challenges in adequately identifying and addressing the potential positive and negative impacts of synthetic biology on biodiversity. Currently, synthetic biology belongs to cutting-edge technology, and developing very rapidly, which causing most of the parties lack in the ability to scan the risks comprehensively and to evaluate the positive and negative effect on biodiversity conservation and utilization. Actually, regulators and policymakers still face challenges in judging the impact of synthetic biology on biodiversity and in developing targeted regulatory regimes and methods.
3. New technologies that may be related to synthetic biology should be further explored and studied in relation to the Convention. The latest published frontier scientific research in synthetic biology has made some progress in such areas as genome editing and gene-driven technology. These works belong to the exploratory stage of cutting-edge science and technology, and are mostly used for medical purposes. The obvious or definite positive and negative impacts on biodiversity and ecological environment are still unknown. In recent years, some technological work have carried out researches on the advantages and disadvantages of these technologies, however, the results have not been published. Therefore, the relevance of these technologies related to synthetic biology to the Convention still needs to be further explored and studied.
4. It is encouraged to strengthen international communication to enhance the understanding of the principles and technologies of synthetic biology. In view of the differences in the capabilities of the parties to the Convention in the application and technology of synthetic biology, it is encouraged to strengthen international communication and discussions on synthetic biology in order to meet the needs of the parties, especially developing countries, indigenous peoples and local communities, in judging whether synthetic biology is a "new and emerging issue" of the Convention.
5. It is advised Parties adopt the existing regulations before specific regulations for synthetic biology, and come out develop relevant codes of conduct or targeted regulatory approaches, in accordance with specific circumstances, to achieve the objectives of the Convention.
(b) New technological developments in synthetic biology since the last meeting of the Ad Hoc Technical Expert Group in December 2017, including the consideration, among other things, of concrete applications of genome editing if they relate to synthetic biology, in order to support a broad and regular horizon scanning process;

In 2018, genome editing technology has made some progress in clinical applications. These advances showed that genome editing technology is still in the early stage of researches and applications. There are still many technical problems to be solved, such as its clinical application and its application in other biological fields. More evidences are needed on the relevance of these technologies to biodiversity conservation and utilization. At present, there are other new technologies that may be related to synthetic biology, but their correlation needs further study. How to implement a broad and regular horizon scanning process for synthetic biology and what technical means could be used still need to be further explored.

(c)
The current state of knowledge by analysing information, including but not limited to peer-reviewed published literature, on the potential positive and negative environmental impacts, taking into account human health, cultural and socioeconomic impacts, especially with regard to the value of biodiversity to indigenous peoples and local communities, of current and near-future applications of synthetic biology, including those applications that involve organisms containing engineered gene drives, taking into account the traits and species potentially subject to release and the dynamics of their dissemination; and

In recent years, chinese scientists have actively participated in the publicity and introduction of synthetic biology related knowledge and information. Every year, a large number of professional scientific papers are published to introduce the latest technological basis and application progress. Popular scientific articles and books are published to introduce the positive impact of the progress of synthetic biology technology on human health, culture and social economy, as well as the possible negative effects on environment, ethics and biodiversity. Various conferences are held to discuss the related issues of synthetic biology.

In November 2018, the Chinese Academy of Sciences, the largest academic institution of natural sciences in China, published a special academic journal (Bulletin of Chinese Academy of Sciences, 11, 2018) with the theme of "Synthetic Biology: Review and Prospect". It reviewed and prospected the key technologies, application fields, policies and social issues of synthetic biology, including genome editing to help the chinese public understand synthetic biology comprehensively and systematically. From June 25 to 27, 2018, the Ministry of Foreign Affairs of China and the United Nations Office for Disarmament Affairs jointly organized the International Symposium on Building a Global Community of Biosafety Destiny: Developing Codes of Conduct for Bioscientists, hosted by the Center for Strategic Research on Biosafety of Tianjin University. Some inportant issues, including the global biosafety situation, the review of biotechnology development, the formulation of the "Model Code of Conduct for Bioscientists" under the framework of the Convention on the Prohibition of Biological Weapons, the status quo of the international non-proliferation mechanism and its strengthening measures, were discussed.

(d)
Living organisms developed thus far through new developments in synthetic biology that may fall outside the definition of living modified organisms as per the Cartagena Protocol.

We note that some living organisms produced by synthetic biotechnology, may not belong to the modified living organisms defined by the Cartagena Protocol. With the further development of synthetic biotechnology, it may be difficult to define some living organisms to fall in modified living organisms or not. Great difficulties and challenges are posed to the Cartagena Protocol in defining and managing the products of synthetic biology.


