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	Page
	Line
	Comment

	0
	0
	We believe that this document has failed in its review aims. While successfully highlighting the potential risks of SB to the conservation of biodiversity, it has failed to present a thorough review of the potential positive impacts. This is perhaps understandable, as SB is still at a very early stage, generally focusing on tool and technology development, with applications that are largely at the proof-of-concept and as-yet-unpublished stage. However, this could, and should, have been addressed by a more rigorous examination of past and currently funded research. We find it unhelpful to give so much attention in the document to an undergraduate competition and a crowd-funded popular research project: this is not a true reflection of the extent of SB research, its challenges and successes. 
In addition, nuance of language has occasionally been used to magnify the potential risks described, perhaps without intent. However, if allowed, it may be used to propagate contention and concern, which in turn could lead to a chilling effect on SB research and biotech development. The sudden introduction of overly cautious restrictions for SB research (e.g. to the transfer of genetic sequence data, which is fundamental to the goals of open scientific discourse) would significantly affect or delay the progress of SB research and hamper efforts to deliver the benefits. 

	5
	35
	“reportedly perform” This should be more carefully worded – this is likely an optimal outcome for the MAGE technique.   

	5
	44
	“xenobiology” needs defining within the document as it is too has negative connotations (e.g. xenophobic, xenotransplantation)

	5
	45
	“alternative biologies”   ditto above 

	6
	26
	In addition to “designing original parts” iGEM students are required to examine the potential impacts of their projects. This should be included in the text. 

	6
	29
	Lego (not Legos) and there should be a Trademark sign added

	6
	38-40
	The Registry … “many are undefined, incompletely characterized, and/or don’t work as described” – This is inevitable as most parts are submissions from undergraduate students…. The iGEM competition is seeking to address this problem by incorporating the recharacterisation and annotation of existing parts as a strand of its competition. 

	6
	40-42
	The iGEM competition involved the creation of new systems and so inevitably new bio-parts will be designed. Hence the Registry is, at present, not an exhaustive library of parts and will continually be built on in the future. 

	7
	4-6
	“It is considered by some to be a conventional biotechnology practice (metabolic engineering) rebranded as synthetic biology to take advantage of SB’s hype” We would suggest that this is not a helpful addition to the discussion. This comment reflects a general and perhaps natural tendency for many members of the research community to resist changing research-funding trends which often have negative consequences for their own activity. (See next point) 

	7
	12-14
	It is very important to make the point clearly that there are overlaps between conventional biotechnology and metabolic engineering and synthetic biology, but the key difference is that synthetic biology involves systematic application of standardization in design and construction biological parts. 

	7
	22-24
	The text suggests that most work is focused on microbes but gives no useful examples. It then provides the example of production of spider silk produced in a variety of other systems (including a microbe). A better selection of exemplars could be found to illustrate the many useful applications of SB today ongoing within industry to provide a more balanced discourse on the industrial applications of SB.   

	7
	35
	“seat for mounting modular parts” – this is not a good analogy as it implies a single seat and single parts. A chassis is more of a platform (like a blank canvas?) on which new elements can be built upon to create new systems.  

	7
	45
	bp = “base pairs” in full as this is the first mention in document 
M. mycoides – By convention the first name should also be in full at the first mention in the text and then abbreviated thereafter 

	8
	2
	“sequences that seem necessary” – should be “are necessary” 

	8
	8-9
	“Beyond the “conventional” industrial genetic engineering methods of adding foreign genes into genomes using Agrobacterium bacteria or gene guns” – Unclear why the latter two methods are highlighted as these are mostly used in plant transformation and are not the most common forms of transformation used by industry, or within laboratories performing molecular biology. 

	8
	11
	Section on Protocell. This section does not explain protocells very well at all and needs revision. 

	8
	27
	“far from commercialization” – practitioners would argue that the main goal of protocells is  basic science to understand origins of life and chemistry and not commercialization although that may be a longer term opportunity. 

	8
	31
	“this technique” What technique is being referred to or should this be “this opinion” from the sentence above?  

	8
	36
	The meaning of orthogonal in this context should be described here more clearly 

	9
	2
	…researchers have incorporated over 50 unnatural amino acids into proteins (Lam et al. 2009). … This needs further explanation – what proteins and what for? Are these purely experimental or actually marketed proteins?  

	9
	22
	Spelling - reagents

	9
	40, 41
	“While start-up companies often use the term “synthetic biology,” established companies with a history in genetic engineering rarely do (WWICS 2010)” – Why? What is the point being made here? 

	10
	Section 1
	There is nothing here about third generation biofuels using non-food crops and engineered microbes, or even using waste. The focus is purely on algal-based biofuels.   

	10
	26-29
	This statement needs a rationale behind it: These companies are looking to SB to produce what are often rare and expensive substances normally derived from natural sources and which are difficult to farm without a negative impact on the environment. 

	11
	8
	The SB technique to generate shikimic acid is thought not to work efficiently

	11
	12
	Given the growing importance of SB to industry, the benefits in this document are somewhat glossed over and yet provide an important context for the wider debate on SB. As a general comment here it would be instructive to explore what the benefit is of these SB-based greener chemical processes in terms of energy savings, reducing use of chemicals for  processing, reduced use of potable water for processing, reduced toxic waste etc. as these all impact the conservation of biodiversity

	11
	20 
	As above – Here it is important to make the point about reducing the demand for access to large volumes of natural materials for production of a key chemical. 

	11
	25
	custom-made microorganisms – these are custom-modified microorganisms not made (de novo) this distinction should be clear, 

	11
	35
	There are a large range of organisms with SB modified genomes – these are mostly modified algae and microbes rather than modified crops. Indeed, many GM crops were made using quite traditional biotechnology techniques. 

	12
	1
	Kickstarter Glowing Plant: This project came under heated debate as it breaks many of the rules around GMOs. While the funding for this project was completed, KickStarter has altered its rules for fundraising and will not in permit such projects in the future. http://www.crowdfundinsider.com/2013/08/20031-kickstarter-bans-gmos-in-wake-of-glowing-plant-fiasco/  This should be noted in the document. 

	12
	30
	SMO – there needs to be a formal description of how an SMO differs from a Genetically Modified Organism as there is a transition in acronyms in the latter parts of the document without justification. 

	13
	7-8
	“Within scientific communities, there is significant disagreement over the degree and probability of harm that SMOs could cause if released (Zhang et al. 2011).” Reference to one paper would not seem sufficient evidence of “significant disagreement” within the community.  

	13
	15
	“…novel SMOs that seem innocuous or weak might survive due to mutations” This is very emotive language. It should be noted that lab strains are notoriously poor at surviving outside of the lab and so survival is unlikely. Indeed, evidence is provided later in the document to support this. See comment on 18, 20-21

	13
	20
	“little baseline data” – Most SB chassis are very well characterized and easily manipulatable organisms like yeast and E. coli.

	13
	32
	Transfer of DNA – note that this is a natural process and the synthesized DNA molecules could also be present in nature.  

	13
	43
	HGT re little known about HGT. 
If this is the case then the collection of examples and described risks is perhaps unhelpful. 

	13
	44
	HGT is common in microbes

	13
	45
	Transfer to sea slugs… This is a long stretch from HGT from microbe to a higher animal and is perhaps not useful evidence. 

	13
	51
	Antibiotic resistance has been used for decades as a molecular biology marker. Note that the most common cause of antibiotic resistance is the inappropriate use of antibiotics. 

	14
	23-30
	The issue here is therefore not that SB poses a greater risk, but that the risks are expressed more rapidly than using other techniques, which is predictable. 

	14
	32-36
	Is this a justified balanced argument or merely PR by these high-profile scientists. 
This is not a balanced picture of the risk-benefits of SB and there are equally well respected scientists that would take an opposing view on the potential of SB to address many of the world’s challenges. Some balance needs to be introduced into the discussion here.  

	14
	41
	In “less controlled settings” - SB organisms would be treated in alignment with current GMO regulations 

	15
	12
	“massively” – is this true and, if so, what were the consequences? 

	15
	16
	SMO are defined as Synthetically Modified Organisms in the document but here the discussion is focused seemingly on the risks of synthetically modified microbes. The application of the precautionary principle to all modified organisms could well stymie all forms of GMO research (plant and microbe).  

	16
	45
	Further discussion of this technique is needed 

	17
	7-8
	“… overly-optimistic expectations of many SB commentators on the promise of built-in biosafety. This seems contradictory to the previous sections where it is clear that there is much work being carried out on exploring the various options for securing and testing biosafety strategies. 

	17
	21-24
	iGEM is constantly improving in all aspects including biosafety and all participants are mentored and supervised by experienced researchers

	17
	36
	“CLIA credited”. Note that most hacker-style labs in San Francisco areas would have to adhere to local regulations and statutes about biosafety and not just FDA regulations. Also, those companies that sell DNA, and the BioBricks foundation, have restrictions on whom they will sell to and what they will sell.

	18
	2-4
	Reorder text to emphasize the controlled setting here: “The microbes producing chemicals and pharmaceuticals, and the enzymes degrading cellulose for biofuel, are not intended for general release into the environment and are used within an enclosed biorefinery setting.” 

	18
	15-17
	This is an undergraduate project and there is no evidence that this would ever be of commercial interest to the agrochemical industry. 

	18
	20-21
	The lack of success of release of GMOs into the environment appears to contradict the many concerns cited earlier about the risks associated with release as discussed elsewhere in the document. Perhaps a more balanced discussion of risks based on past experience and evidence is warranted throughout rather than extensive discussion of hypothetical risks. 

	19
	38-41
	In the reference (Pimm 2013), Stuart Pimm points out that the poor people he works with do not generate money for his university, not that his work does not generate money. 

	21
	29
	While this could be a negative impact, other types of farming are possible and this is probably not a common problem for many small-scale specialty crops. 

	23
	2
	100,00 people – is this 100,000 or 10,000? Could these farmers produce alternative crops? If so, how much would the financial difference be? What would the difference be to biodiversity?

	23
	21
	Some mention here should be given to the negative impact of commercial palm oil production damaging biodiversity locally through the destruction of rainforests to grow palm plants commercially: SB solutions could be positive in the longer term to the local environment.

	24
	3
	It is not appropriate at this stage to dismiss these first encouraging applications of SB as it could block the development of truly sustainable solutions to, e.g. plastics. There needs to be some recognition that use of a renewable feedstock is preferred to using petrochemicals and that these are first or second generation products which will be improved over time. 

	24
	8
	Biomass – What type of biomass is being discussed here?

	24
	32
	Socially better (than what?) Needs clarifying as to what is meant here. 

	25
	6
	The language here is unnecessarily emotive. DNA companies do not permit the supply of potentially detrimental DNA to rogue researchers. 

	25
	15
	CIA 2003 – this is a very outdated reference for such a modern technology

	25
	31
	Should it read “pathogenic bacteria”? 

	25
	39-40
	“… DNA synthesis can help identify and respond to threats..” This is a valuable point and should be explained further.

	26
	43
	The self regulation of DNA providers is an important factor and should be flagged earlier in the document.

	29
	4
	Spelling – “resources”

	30
	24-25
	“SB may represent advanced medical interventions” .. What is meant here specifically? Give an example of SB’s potential role in healthcare. There is little in the document which is focused heavily on more industrial applications.  

	31 
	10-11
	Most synthetic biologists do understand this terminology and engage with it. Note the UK synthetic biology research community is engaged with the RRI framework (Responsible Research and Innovation). 

	31
	13 onwards
	Many SB researchers are very aware that a reductionist approach is not sufficient and hence the continued focus on systems biology, modeling of complexity and stochasticity (behavior at a single molecule level) underpinning synthetic biology.

	33
	7
	Note that open source / open access model has historically worked well within software development, ensuring that research is not hindered and commercial opportunity still realized. 

	
	
	


Please submit your comments to secretariat@cbd.int. 

