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Introduction 
Italy strongly supports the Decision XII/24 adopted by the Conference of the Parties to the Convention on Biological Diversity (UNEP/CBD/COP/DEC/XII/24), regarding synthetic biology.
In particular, Italy recognizes synthetic biology as a cutting-edge area of research and applications that could provide potential benefits in term of biodiversity conservation. At the same time, we find important to focus on which kind of potential risks to the environment could arise from synthetic biology and what kinds of information are needed to support rigorous assessments. Eventually, we would highlight the importance of applying the precautionary approach.
In the following, a list of activities and experiences in the field of SynBio taking place in Italy is reported: this list in not intended to be complete considering the large number of Research institutes and research groups currently working on SynBio. We reported here only those experiences that are consolidated and that mostly influenced the research on this field, nationally and internationally. 
· In 2014, Italy hosted in Taormina (Sicily) the International Synthetic and Systems Biology Summer School (15-19 June). A new edition of this international school is scheduled for next June (5-9 June 2015 in Taormina). This school is one of the most important European example on cutting-edge advances in systems and synthetic biology with lectures delivered by world-renowned experts. The panel of experts in SynBio involved is extraordinary wide, with researchers and professors from the most important and influential academic institutes all over the word: University of California Berkeley (USA), Harvard University (USA), Imperial College London (UK), MIT (USA), University of Milano - Bicocca (Italy), ETH (Switzerland), IIT (Italy). The course is intended to explore the following topics: Genetic Engineering, Metabolic Engineering, Genome Design, Reading and Writing Genomes, Pathway Design, Synthetic Circuits and Cells, Biological CAD, Artificial Tissues and Organs, Genomically Recoded Organisms, Biological Design Automation, Genome Engineering, Cellular Systems Biology, Experimental Synthetic Biology, Computational Synthetic Biology, Stochastic Gene Regulation, Gene Signaling, Quantitative Molecular Biology, High-throughput Techniques, Biological Engineering, Industrial Synthetic and Systems Biology. 
· Other experiences in Italy are mainly related with Universities and Research Institutes. In 2011, a team of researchers and students from the University of Trieste participated to the international iGEM competition: the proposed project, named SynBiome, won the European selections. From this experience, an academic short course entitled "Short course in Sinthetic Biology: looking forward iGEM" was established. 
· Two important projects on SynBio are currently carried on at the University of Roma Tre: the first one is named “Never Born Proteins” and it moves by the consideration that the number of proteins on earth is an infinitesimal fraction of the possible number of protein structures and the main question being how these “few” extant proteins have been selected out. Using totally random DNA sequences and using the phage display technique, a large library of “never born proteins” with an average length of 50 residues are being produced, a small number of them, randomly selected, are being purified and characterized. The study of their structural and biochemical properties is in progress, together with the elaboration of their meaning in terms of the biological evolution of proteins and the origin of life in general. The second project, entitled “The Minimal Cell” aims at developing vesicle-based bioreactors that simulate the main functions of biological cells. The main technique here is the introduction of genes and enzymes into vesicles. The final goal of this project is the construction of a vesicular system that contain the minimal and sufficient number of genes and other components to be defined as living (self-sustaining + self-reproduction + evolvability).
· Finally, the research centre “International Centre for Genetic Engineering and Biotechnology - ICGEB”, located in Trieste focuses its activities on advanced research and training in molecular biology and biotechnology, with special regard to the needs of the developing world countries. Specific SynBio activities are carried on by the Institute researchers.

(a) Information that is relevant to the work of the AHTEG, including views on: 

(i) How to address the relationship between synthetic biology and biological diversity
Synthetic biology is a broad and fast-moving field of research and innovation, inspired by the distributed development and exponential rates of innovation and growth in computing. The range of fields where synthetic biology may be applied is wide and includes, among others, food production, new materials and manufacturing, waste processing and water purification, ecological restoration and health. Almost all new technologies and industrial sectors have implications on biodiversity conservation, because markets and human consumption drive change in the biosphere, and synthetic biology is no exception. For these reasons, the question of the relationship between synthetic biology and biodiversity conservation should be carefully and extensively addressed. 
General considerations about this issue:
· probably the best way to address the relationship between synthetic biology and biodiversity is following the objectives of the Convention on Biological Diversity, that are conservation of biological diversity, sustainable use of its components, and equitable sharing of the benefits arising out of the utilization of genetic resources. The relationship should be analyzed for all these objectives, and at all the levels of biological diversity (genetic, species, ecosystem), taking into consideration both benefits and risks.
· [bookmark: _GoBack]before proceeding with specific considerations, it would be absolutely necessary to arrive at a unique and agreed definition of synthetic biology.
· there is a need for a more careful and inclusive thought about the implications of synthetic biology for biodiversity conservation. A significant effort is needed on the part of the synthetic biology community to explore ethical, philosophical and social dimensions of synthetic biology, and to address some of the issues of civic and environmental responsibility and biosecurity. Similarly, biologists and ecologists struggle to understand and incorporate issues such as human rights, livelihoods and politics into their own thinking may be useful as a model in thinking about how to address incorporation of synthetic biology. In this process, it is important that Institutions devote efforts and resources to bring together scientists, engineers, anthropologists, lawyers, civil society activists, ethicists, philosophers, public policy experts and other stakeholders to consider the implications of the new field. 
· the organisms produced by synbio techniques can fall within the definition of LMO, and so within the Cartagena Protocol. In case of environmental release of these organisms, the provisions of the Protocol and the relative risk assessment framework should be applied. This includes the precautionary approach and the risk assessment on a case-by-case basis. It’s also likely that, for some specific synbio organisms, adjustments to the established risk assessment procedure may be required (for example, in case of the absence of a natural counterpart). 
· in addition to the risks for the environment, it is expected that the synbio techniques will have a strong impact on the equitable sharing of the benefits arising out of the utilization of genetic resources: indeed, many of these applications will generate patents. This could lead to the establishment of prevailing positions in the market of a few big subjects (as has already happened in the case of GMOs), and to an unequal distribution of benefits, at the expense of local populations holders of genetic resources. One increasingly prominent feature of debates on DNA patents is the question of whether DNA, as a product of nature, is patentable subject matter. This question is distinct from the question of whether the isolation of a DNA sequence from its natural environment and identification of its properties constitutes an inventive step. This raises questions about the constructive contribution that companies might make to the conservation and sustainable use of biodiversity. Patent activity for pharmaceuticals, traditional medicines and cosmetics is associated with debates on the misappropriation (biopiracy) of genetic resources and traditional knowledge. Biopiracy can generally be understood as the collection of biological materials and recording the knowledge of indigenous peoples and local communities (traditional knowledge) that subsequently become the focus of a patent application directed to creating a commercial product. With improvement in DNA synthesis technology, synthetic biology increasingly relies on transfers of digital information rather than transfer of physical material. The use of the term “genetic material” in the Nagoya Protocol suggests that intangibles do not fall within the scope of the CBD and its Protocols. Further questions arise in the context of so-called derivatives. As noted, synthetic biology currently uses genetically modified organisms to produce chemicals, such as artemisinin, isoprene, and vanillin, which have natural analogs. Article 2 of the Nagoya Protocol defines a derivative as “a naturally occurring biochemical compound resulting from the genetic expression or metabolism of biological or genetic resources, even if it does not contain functional units of heredity.” Thus various products of synthetic biology would appear to fall within Article 2. However, derivatives are not explicitly included in the scope of NP's Article 3, and thus commentators differ on whether the NP’s obligations should be deemed to extend to them or should be confined to genetic resources. All these aforementioned points should be carefully discussed and conclusions should be achieved in order to regulate the applications of synthetic biology on biological diversity.

(ii) The similarities and differences between living modified organisms (as defined in the Cartagena Protocol) and organisms, components and products of synthetic biology techniques
The Cartagena Protocol defines Living Modified Organisms as “any living organism that possesses a novel combination of genetic material obtained through the use of modern biotechnology”, and modern biotechnology as “the application of in vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct injection of nucleic acid into cells or organelles, or fusion of cells beyond the taxonomic family, that overcome natural physiological reproductive or recombination barriers and that are not techniques used in traditional breeding and selection”.
Synthetic biology uses synthetically constructed parts, is not limited to the modification of natural organisms, and also extends to the construction of new biochemical systems or organisms. Furthermore, synbio techniques are not limited to the use of modern biotechnology, based on nucleic acid, and in this case they couldn’t fall within the Cartagena Protocol.
However, it seems reasonable that the majority of the organisms currently obtained by synthetic biology techniques can be considered LMOs as defined by the Cartagena Protocol and fall under its provisions. Conversely, products that are not living organisms and don’t use living organisms in the production process don’t fall within the Protocol.

(iii) Adequacy of existing national, regional and/or international instruments to regulate the organisms, components or products derived from synthetic biology techniques
Until knowledge gaps and a clear definition of synthetic biology will not be on the shelf, it seems reasonable to apply current risk assessment procedures and monitoring regimes performed for LMOs releases and applications together with those used for medical, chemical products and other activities that may have impacts on the biodiversity. If current trends continues, the actual risk assessment approach may in future be made more difficult by an increase in the complexity of the resulting organisms and the absence of a natural counterpart. Indeed, identifying a reference organism is a critical point for the risk assessment procedure for LMOs: for some of the organisms designed and constructed in the laboratory with chemically synthesized DNA there is no “parental organism” to be compared or evaluated. Thus, some modification or further guidance on this issue could be needed.

(iv) An operational definition of synthetic biology, comprising inclusion and exclusion criteria
Different definitions have been given in the effort to design the boundaries, inclusion and exclusion criteria of Synthetic Biology issue. 
Italy agrees on the scientific opinion on the definition of synthetic biology proposed by the  joint panel of the EU Scientific Committees on Consumer Safety, on Emerging and Newly Identified Health Risks, and on Health and Environmental Risks. The three Committees agreed on the following definition “[synthetic biology] is the application of science, technology and engineering to facilitate and accelerate the design, manufacture and/or modification of genetic materials in living organisms.” We believe that this definition is comprehensive under different aspects: it avoids the traditional focus on conceptual aspects such as “modularity” in favour of a testable definition; it emphasizes that synthetic biology and genetic modification are fundamentally the same and yet continuously evolving fields; and it recognizes that existing regulations and guidelines for biological and genetically modified materials apply to synthetic biology materials. Furthermore, we believe that this definition includes the relatively new research areas of genetic parts libraries, DNA synthesis, genome editing, and xenobiology. Nevertheless, we retain that this definition excludes those technologies that don’t use or create living organisms: so, we support further discussion on this issue within the AHTEG on synthetic biology.

(v) Potential benefits and risks of organisms, components and products arising from synthetic biology techniques to the conservation and sustainable use of biodiversity and related human health and socioeconomic impacts relevant to the mandate of the Convention and its Protocols
Giving the assumption that further and specific risk/benefit assessment procedure should be developed and no final statements can be given on this question, and taking into account that specific monitoring activities shall be settled, we retain that:
· Some of the organisms, obtained trough Synthetic biology techniques, once released into the environment may lead to a low-probability and high-consequence situation of risk. Consideration of potential risks needs to be open, broad and based on evidence across a broad range of studies and geographies if they are to be useful.
· Peer-reviewed studies on the ecological risks and benefits of synthetic organisms are not yet publicly available or have not been conducted, thus further research is needed to determine whether these organisms and their genetic material can persist, disperse or adapt to the natural environment.
· Physical containment of synthetic organisms could be not practical, especially within large scale production systems.
· Potential benefits for biodiversity conservation are related to different applications, such as: - Enhance capacity to restore degraded (and particularly highly polluted) ecosystems; - Address problems arising from detrimental patterns of human production and consumption; - Control invasive species; - Tackle persistent threats (engineering resistance to fungal diseases now emerging as a major threat to a range of wildlife) and plants; - Revive and restore extinct species. However, 
· these potential benefits should not prevent the performing of risk assessment procedures and risk management.
Eventually, we agree with SBSSTTA statement “Although “synthetic biology” is often spoken of as a coherent, single discipline presenting uniform benefits and dangers, these different types of synthetic biology represent different potential impacts, both negative and positive, on biodiversity-related issues” (UNEP/CBD/SBSTTA/18/INF/3).

(vi) Best practices on risk assessment and monitoring regimes currently used by Parties to the Convention and other Governments, including transboundary movement, to inform those who do not have national risk assessment or monitoring regimes, or are in the process of reviewing their current risk assessment or monitoring regimes;

(vii) The degree to which the existing arrangements constitute a comprehensive framework in order to address impacts of organisms, components and products resulting from synthetic biology relevant to the objectives of the Convention on Biological Diversity and its Protocols, in particular threats of significant reduction or loss of biological diversity;
There are diverse research projects and working group within EU that aim to go towards the first steps to create a comprehensive framework on Synbio. Their main objectives are to map the current state of SynBio in Europe, to obtain specific set of indicators to illustrate these issues, to stimulate a European debate on these issues at scientific, ethical, economic and social level.

(b) Information on measures undertaken in accordance with paragraph 3 of the decision, including the identification of needs for guidance;
Taking into account what has been stated in point a.vii of this document, the EU Member States are on the way to follow the invitations given in paragraph 3 of the decision.
Italy believes that there will be a need for specific guidance on risk assessment, monitoring and management procedures on the issue of Synbio’s organisms, but that in the immediate future priority shall be given to stimulate a public dialogue and strengthen research, in order to find an agreement on synthetic biology definition and to steer the research toward a sustainable development of this issue.

(c) Further information on the components, organisms and products resulting from synthetic biology techniques that may have impacts on the conservation and sustainable use of biological diversity and associated social, economic and cultural considerations. 
In our opinion, it can be expected that the first synthetic organisms to be introduced into the environment will be for bioremediation. Thus, it will be important to determine whether these organisms and their genetic material can persist, disperse or adapt to the natural environment.
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