
From:
To: Mr. Zach Adelman

Date: 7/13/2017 11:51:24 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Mariska Wouters, New Zealand on 2017-07-13 22:48.

Topic 1  [#8553]

 

We wish to thank the Secretariat for its synthesis of the responses to Notification 25 to inform the online discussions, and Mr Casper Linnestad, our patient

moderator who is trying to keep the discussion focused on the three guiding questions.

New Zealand provides its comments within the context of our legislative framework for the regulation of genetically modified organisms (the Hazardous

Substances and New Organisms Act 1996). Potential environmental impacts, both positive and negative (including impacts on biological diversity), of any GMO in

New Zealand are assessed on a case-by-case basis.

We are of the view that it is essential to evaluate the benefits of any LMO/GMO created through recent technological developments against any potential risks,

using robust and effective risk/benefit assessment procedures, as is required in our national legislation. We therefore support the sharing of real life case-

studies including both benefits and risks through the CBD’s Biosafety Clearing-House and through this online forum. We acknowledge the real life examples

provided and the wide range of research that is being conducted, such as mentioned in posts #8483, #8437, and #8439 (without necessarily agreeing with all the

posts’ conclusions).

In terms of responses to new technologies and assessment of impacts, the range of uses described in the posts highlight that any risk assessment framework

needs to reflect the actual use of the modified organism and that its use be considered within the context of a particular country / environment. These comments

have also been made by for example #8410, #8461, #8462, #8492, #8530 and #8533.

It is not clear from many of the examples provided in the posts how these differ from LMOs/GMOs as they were considered when the Cartagena Protocol was first

drafted. Although such posts are within the scope of the very broad description of synthetic biology in Decision XIII/17, we suggest that perhaps a more useful

discussion could focus on areas where the synthetic biology technology stands to make some step changes (engineering/standardised parts/automation/etc).

Mariska Wouters

Ministry for the Environment
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 11:15:26 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Felicity Keiper, Bayer CropScience on 2017-07-13 22:12.

RE: Opening of Discussion  [#8552]

 

Dear forum participants,

My name is Felicity Keiper and I work in agricultural biotechnology research, LMO risk assessment and regulatory policy. I was a member of the first AHTEG on

Synthetic Biology that met in 2015. Thank you for the opportunity to comment on this topic.

While the aim of this discussion is to address the topic and guiding questions provided by our moderator, I would like to add my observations on the operational

definition that was the outcome of the work of the AHTEG. As noted by others early in this discussion, the operational definition of synthetic biology has been

deliberated at length – by an online discussion of this open-ended forum and the AHTEG in 2015, and by the parties to the CBD at SBSTTA-21 and COP13 in

2016. The outcome is a compromise (as noted by our moderator #8377), and not all may be happy with it. This situation reflects the great difficulty of the task,

given that in this forum the term “synthetic biology” is being used as an umbrella term to encompass all biotechnological developments post-Cartagena Protocol

(e.g. genome editing, gene drives), and in some cases, relabel technologies that were established at that time. This raises the question of why we are even

trying to do this, when the CBD already provides a broad definition of “biotechnology” that would encompass the heterogeneous collection of “recent

developments” that have been proposed in the present discussion.

“Biotechnology” means any technological application that uses biological systems, living organisms, or derivatives thereof, to make or modify products or

processes for specific use (CBD Art 2)

I agree with the many participants (#8410, 8417, 8427, 8435, 8447, 8462, 8465, 8487, 8491, 8492, 8533, 8546) that have emphasized the need to consider

specific applications in their specific context on a case-by-case basis. A technology is not itself inherently risky; risks are determined on the basis of the novel

characteristics of the resulting organism, its intended use and receiving environment, in comparison to other (non-modified) organisms, on a case-by-case basis

(consistent with Annex III of the Cartagena Protocol). I would also add (related to guiding question 3) that this discussion needs to be framed by realistic and

foreseeable applications, taking into account current technical capability (as pointed out by #8449), and realistic time frames – is the application merely a

research proposal or has it been proven with foreseeable environmental release. A research proposal (i.e. an idea) presented as a “recent development” with

speculation of it potential impacts cannot be used to justify the imposition of “stringent” regulatory measures in the name of precaution. I agree with the

participants that have emphasized that any regulation should be evidence-based and proportionate to risk (#8452, 8474, 8478, 8491, 8492, 8494) – this is also

consistent with the risk assessment principles of the Cartagena Protocol.

In response to guiding question 1, I agree with #8439 that it is repeating work already undertaken by the Open-ended online forum and previous AHTEG in

2015. Rather than speculating on “potential” impacts, the discussion needs to be based on evidence if it is to inform and progress discussions to identify

information/knowledge gaps, and fulfill the necessary criteria to justify ongoing work on synthetic biology under the CBD. The information presented in the

current series of online discussions is intended to support the work of the AHTEG, which includes providing recommendations to SBSTTA to assist completion of

their assessment of synthetic biology as a “new and emerging issue” relevant to the CBD (Term of Reference (e), CBD/COP/DEC/XIII/17 Annex). This

assessment requires evidence in the form of credible sources of information, preferably from peer-reviewed publications (UNEP/CBD/COP/DEC/IX/29 paragraphs

11 and 12).

A review of peer-reviewed scientific evidence is presented in the recent information submission of the Global Industry Coalition (GIC). This submission is

attached to this post as unfortunately the literature cited was not included the summary (synthesis) of the submissions provided by the Secretariat. For that

submission, the Executive Secretary requested “evidence of benefits and adverse effects”, and the GIC submission focuses on evidence for impacts of LM crops

as these are the LMOs with which there is the most extensive experience in environmental release (the literature on benefits of biotechnology in agriculture is

publicly accessible at: http://biotechbenefits.croplife.org/ ). What is evident in this discussion is that many of the potential negative impacts listed for synthetic

biology today are a repeat of those asserted when LM crops were in development. However, LM crops have been in cultivation throughout the world for more than

twenty years without credible evidence of negative impacts on biological diversity arising from use of biotechnology.

As a final point, this discussion greatly benefits from the sharing of real-world experience by the regulators in this forum (see e.g. #8439, 8461, 8533). This is

particularly useful for those countries with less experience in conducting risk assessments for LMOs that seek guidance on this. There is more than forty years of

accumulated knowledge and experience gained from conducting risk assessments for contained and environmental uses of LMOs. As stated by #8493, existing

approaches to risk assessment based on Annex III of the Cartagena Protocol remain applicable regardless of biotechnological developments. This is supported

by the findings of the Open-ended online forum on risk assessment under the Cartagena Protocol who considered synthetic biology risk assessment in 2016

(see: http://bch.cbd.int/onlineconferences/2014_2016period.shtml ). In that discussion, regulators experienced in LMO risk assessment could not identify or
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foresee specific examples of organisms that presented biosafety risks that could not be managed using established regulatory approaches for LMOs. It is also

evident in that discussion, as well as the recent information submissions, that regulators do not even use the term “synthetic biology” (see also #8461), with

LMOs assessed according to existing biotech regulatory frameworks.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:40:48 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Robert Friedman, J. Craig Venter Institute on 2017-07-13 20:35.

RE: Topic 1-conservation of biological diversity  [#8551]

 

My thanks to Antoinette Piaggio [#8549] and to Kent Redford [#8489] for providing examples of potential applications of synthetic biology that may be

beneficial for biodiversity.  And as Antoinette cautions, actual use will require rigorous testing, risk assessment, and public discussion.

Unfortunately, the link to the publication Antoinette mentions is broken.  An open access link to that paper is here:

http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=2884&context=icwdm_usdanwrc

Regards to all,

Robert Friedman
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:40:28 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jennifer Shinen, U.S. Department of State on 2017-07-13 20:34.

RE: Opening of Discussion  [#8550]

 

Hello everyone. My name is Jenna Shinen and I am the Life Sciences Specialist in the Biodiversity Division, in the Office of Conservation and Water, at the U.S.

Department of State.  I serve as an adviser to the U.S. government on international policy considerations related to synthetic biology and work with the U.S.

National Focal Point to the CBD.  I am pleased to join the discussion on the forum, and thank the moderators for their work and the thoughtful comments of the

other participants in the forum.

The United States understands synthetic biology as it is discussed in the research and development community to encapsulate a continuum of biological

engineering tools and techniques leading to progressively advanced biotechnology products. Research in the field of biological engineering improves our

understanding of biological systems and contributes to efforts addressing food security, environmental, energy, and health challenges.  Indeed, over forty years

of research, education, and product development using recombinant DNA techniques have led to clear benefits relevant to the Convention’s objectives, and these

benefits will continue to emerge with continued application of biological engineering tools and techniques.

For example, recombinant human insulin was first licensed in 1980 and is now used worldwide to treat diabetes in humans.  Medical research with transgenic mice

and other organisms produced through biological engineering has enabled the elucidation of diseases and therapies for humans and animals.  Peer-reviewed,

independent studies have demonstrated that genetic engineering has improved crop production methods by reducing soil erosion, decreasing fuel and chemical

pesticide use, increasing disease- and pest-resistance within plants, increasing on-farm insect biodiversity, raising crop product quality, and improving farm

productivity and farmer income.

There is a broad range of applications for synthetic biology technologies, including public health/medicine, agriculture/livestock, industrial uses, species

conservation, environmental remediation, and invasive species control, to name a few.  There are inherent differences among those uses (e.g., contained use

vs. environmental release) as well as different final products. 

This wide array of applications also suggests the need for flexibility and adaptability to address the present set of innovations as well as successive generations

of technology.  Reference has already been made to the U.S. National Academy of Sciences report "Gene Drives on the Horizon," as well as a subsequent report

on "Preparing for Future Products of Biotechnology."  These are the types of horizon scanning exercises that we will continue to commission, to ensure U.S.

domestic and foreign policies keep pace with technological growth and evolution. These reports also provide timely information from multiple sectors with

extensive expertise in genetic engineering fields and can be used to inform domestic and international discussions.  Technology development is not static, and

our social and regulatory systems will have to adapt to that pace of change.

In fact, new developments in biological engineering technologies are expected to accelerate the rate at which scientists can develop applications of biotechnology

to address medical, biomanufacturing, environmental, and agricultural challenges.  These technologies are also revolutionizing biological research, advancing our

understanding of living organisms and systems, and are vital to powering the global economy.  At the same time, application of these technologies also brings

associated health, safety and security concerns – including the possibility of accidental harm and intentional misapplication. Governments, academia, and private

sectors should must collaborate to review governance and oversight mechanisms and address risks associated with applications of genome editing and synthesis

technologies in ways that allow for continued innovation and preserve the benefits these technologies can provide.

The United States encourages independent and cooperative scientific research, development, and capacity building in fields relevant to biotechnology and

biological engineering, both domestically and with partners around the world. In addition to the extensive research of the private sector, a number of U.S.

government departments and agencies fund research in the area of biological engineering, including the Departments of Agriculture, Defense, Health and

Human Services, and Energy as well as the National Science Foundation; National Institute of Standards and Technology; and, the National Aeronautics and

Space Administration.  Some of the research focuses on filling the gaps in fundamental understandings of biological systems as well as technology development

to speed the application of biological engineering and enable commercialization of research.  There are also specific programs in areas associated with stability

and evolution of genetically engineered organisms, including mechanisms of containment and biosafety to reduce the likelihood of adverse effects as well as

specific programs to examine the relationship between environmental pressures, ecology and evolution.

The National Science Foundation (NSF), in partnership with the Woodrow Wilson International Center for Scholars and the Center for Nanotechnology and Society

at the University of Arizona, developed a roadmap for progress in evaluating potential environmental risks associated with synthetic biology and assessing public

perception and societal risks and benefits of biological engineering.  Efforts at the NSF-funded Synthetic Biology Engineering and Research Center at University of

California Berkeley (SynBERC) addressed environmental risk and societal concerns, the Engineering Biology Research Consortium (the NSF funded successor to

SynBERC) continues those activities.  An NSF-wide working group on synthetic biology that includes representatives from the biological sciences, physical sciences,

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238550&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=-DKPFZJbme4Zw2mWD1uUSsjUZfdZL_I0QYVh9hjVohU&s=YYzeY5pRbtVQMXxSnoMWms_5G0fhCcunscgPFMVZ8iI&e=


engineering, and the social and behavioral sciences provides a mechanism for coordinating the agency’s efforts in the area of synthetic biology and biological

engineering.  Finally, NSF has partnerships with a number of international entities including the United Kingdom’s Biotechnology and Biological Sciences Research

Council and the European Commission to fund research in the area of biological engineering and synthetic biology.  In many of these joint research programs,

consideration of the responsible conduct of research (including ecological and societal impact) is a review criterion.  There are discussions about increasing such

international activities, which could increase research capacity and training in partner nations.

I look forward to a continued, focused discussion on this topic.

- Jenna
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 4:51:54 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Antoinette Piaggio, USDA/APHIS/National Wildlife Research Center on 2017-07-13 15:45.

RE: Topic 1-conservation of biological diversity  [#8549]

 

To the question posed that about potential impacts I would like to provide a peer-reviewed paper by myself and an international group of conservation-minded

authors about the potential benefits and risks of synthetic biology as applied to some of our most intractable biodiversity challenges.

http://www.cell.com/trends/ecology-evolution/abstract/S0169-5347 (16)30197-5

As we are all aware there are many threats to biodiversity for which we do not have solutions or solutions do not affect rapid enough change. In a world

completely altered by humanity it is likely that only a human generated solution can change the course of some of these challenges. Perhaps with appropriate

rigorous testing, risk assessment and robust public discussion synthetic biology my provide solutions to some of these challenges. Not all will be appropriate as

they might cause further problems in the environment but it is just as likely that the right solution in the right time and place may make a difference that none

of our other tools can make. Thank you kindly for your consideration of my thoughts on this topic.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 2:51:24 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Lazaro Regalado, Cuba on 2017-07-13 13:50.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8548]

 

Greetings Mr Hammond,

Accidents and incidents happens more often than we think most of them accidental but also some have institutional and individual responsibilities and also we

can face an intentional one.  In the spirit to contribute to this interesting exchange of opinions, sometimes fascinating for me, I would like to draw the attentions

on the issue of Biosafety and containment to understand better what we are facing.

Regarding the scope of terms and definitions and the practice of the state of the art, could be useful in understanding mainly the topic of containment and the

Biosafety Levels where for instance, a research take place.

First of all, I would like to pointed out that the term Biosafety and its scope is not the same in the context of The Cartagena Protocol and as use for traditional

biosafety, for instance medical or veterinary labs, although very related, also the risk assessment and management are a little bit different. It’s a very

specialized issue for professionals in biosafety indeed.

Cartagena Protocol on Biosafety

Introduction

“Biosafety is one of the issues addressed by the Convention. This concept refers to the need to protect human health and the environment from the possible

adverse effects of the products of modern biotechnology”

Definitions

(b) “Contained use” means any operation, undertaken within a facility, installation or other physical structure, which involves living modified organisms that are

controlled by specific measures that effectively limit their contact with, and their impact on, the external environment;

General principles

3. "Risk assessment should be carried out in a scientifically sound and transparent manner, and can take into account expert advice of, and guidelines

developed by, relevant international organizations."

Canadian Biosafety Standard, Second Edition, 2015

is available on the Internet at the following address:

http://canadianbiosafetystandards.collaboration.gc.ca/

Biosafety

“Containment principles, technologies, and practices that are implemented to prevent unintentional exposure to infectious material and toxins, or their accidental

release.”

Note 1: As the result of this combination of principles of biosafety we have different biosafety levels BSL-1 to 4

“The Canadian Biosafety Standard (CBS) describes, according to containment level, the physical containment requirements, operational practice requirements,

and for facilities where pathogens, toxins, or other regulated infectious material are handled or stored. In the context of the CBS, “handling or storing”

pathogens or toxins includes possessing, handling, using, producing, storing, permitting access to, transferring, importing, exporting, releasing, disposing of, or

abandoning such material.”

Note 2: The term pathogen in this Standard is used in a wide manner:

2.3.1 Pathogens and Risk Groups

“A pathogen is a microorganism, nucleic acid, or protein capable of causing disease in humans or terrestrial animals. This can include bacteria, viruses, fungi,

parasites, prions, recombinant DNA, genetically modified microorganisms, viral vectors, and synthetic biology products.”

Infectious material

“Any isolate of a pathogen or any biological material that contains human or animal pathogens and, therefore, poses a risk to human or animal health.”
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On the other hand, the NIH Design Requirements Manual Revised on April 2017

In page 412 stated that:

“Special Applications including but not limited to Good Large Scale practice (GLSP). Recombinant DNA (As defined in the NIH Guidelines for Research Involving

Recombinant or Synthetic Nuclei Acids Molecules, and work with specials vectors (such as arthropods) or certain select agents and pathogens of veterinary

significance which may be subject to additional requirements that are to be addressed on a project-specific basis….”

Additional and more specific information regarding this post:

• NIH Guidelines for Research Involving Recombinant or Synthetic Nucleic Acid Molecules (April 2016) http://www.osp.od.nih.gov/

• Laboratory biorisk management standard CWA 15793:2008 (E)

• Laboratory biorisk management CWA 16393 January 2012

Guidelines for the implementation of CWA 15793:2008

• Risk management ― Risk assessment techniques ISO/IEC 31010: 2015`

• International Federation of Biosafety Associations

IFBA Launches 3 new Professional Certifications - Biosecurity, Biocontainment Facilities and Biosafety Cabinets

Kind regards,

Dr Lázaro Regalado
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 2:03:27 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-13 12:57.

RE: Opening of Discussion  [#8547]

 

One may disregard the single author review because it potentially isn't peer-reviewed, but plentiful peer-reviewed data exists and was covered in the review, to

show that predicted risks regarding GMOs have largely materialised over the last 20 years, highlighting the continued need to take precautionary measures as we

enter into the latest in GM and synthetic biology developments.

Disruption of gene expression resulting in agronomic/ecological/health concerns have been documented, the generation of novel nucleotides, alterations in

compositional profiles (inc. hugely increased levels of potentially toxic molecules - see Mesnage et al Scientific reports 6, 37855 (2016)), instability of

transgenes, pleiotropic effects, combinatorial effects of multiple transgenes, and so on.

As previously mentioned, such unintended effects have had real impacts on farmers and economies. The introduction of Bt transgenes into high quality cotton in

Burkina Faso is the latest example. Introgression of the transgene into local varieties was performed, resulting in the vast majority of cotton in country becoming

GMO in just a few years. Last year they had to phase it out because it had reduced the cotton fibre length and thus harmed the quality and subsequent profits

for small-scale farmers who then sought compensation from Monsanto for the failures.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 1:15:14 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Catherine Golstein, High Council for Biotechnology on 2017-07-13 12:13.

RE: Opening of Discussion  [#8546]

 

Dear Casper, dear members of the forum,

Thank you for organising this forum.

This contribution follows the French High Council for Biotechnology’s major work published on 7 June 2017 on the use of GM mosquitoes for vector control,

available online at:

HCB Scientific committee report:

http://www.hautconseildesbiotechnologies.fr/sites/www.hautconseildesbiotechnologies.fr/files/file_fields/2017/06/06/aviscshcbmoustiques170607.pdf

HCB Economic, ethic and social committee report:

http://www.hautconseildesbiotechnologies.fr/sites/www.hautconseildesbiotechnologies.fr/files/file_fields/2017/06/06/

hcbceesmoustiquesrecommandation2juin2017.pdf

the translation of which will be shortly available.

With respect to Casper’s three guiding questions, this touches upon questions 1) and 2), as a research and cooperation activity conducted on the possible

benefits and potential adverse effects of SB on biodiversity, as well as other questions, as explained below.

We would like to highlight two key points:

- the importance of specific-case (evidence-based or scenario-based) analyses rather than broad statements,

- the informative value of comparative analysis.

Our work aimed at characterising and identifying interests and limits of applying mosquito control methods using GM mosquitoes, a work that we carried out in a

comparative manner with other control methods. We considered:

- different conventional methods (specific examples of chemical, biological and environmental methods)

- different emerging methods, such as sterile insect technique using irradiated mosquitoes (classical SIT), techniques using Wolbachia-infected mosquitoes for

population reduction (Incompatible Insect Technique) or population modification (Pathogen Interference propagation), Oxitec RIDL approach (considering the

example of Ae. aegypti OX513A line, developed by Phuc et al., 2007) as well as CRISPR-Cas9 gene-drive based methods for population reduction (considering

the specific working example developed by Hammond et al., 2016) or population modification (considering the specific working example developed by Gantz et

al., 2015).

Questions addressed in a comparative manner included:

1) ability to achieve specific goals : population reduction (or suppression) versus population modification (or alteration), at different scales and degrees (ex:

local elimination vs species eradication)

2) efficacy, durability and sustainability (including questions of different types of resistance evolution and genetic drift, inherent limitations of efficacy in space

and time, constraints related to initial field conditions such as population density, etc.)

3) technical constraints (including requirements for mosquito mass rearing conditions, separation of males and females, etc.)

4) risks to the environment and public health (including broad questions such as the degree of specificity of the different techniques and associated

consequences on public health and non target organisms, potential risks associated with resistance evolution and genetic drift, and more specific questions for

different sets of techniques -- for gene drive, the question of off-target mutations and their case-specific consequences, etc.).

Kind regards,

Catherine Golstein and Jean-Christophe Pagès

Scientific Officer and Scientific Committee President

High Council for Biotechnology (HCB)

Paris, France
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 1:10:17 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-13 12:07.

RE: Opening of Discussion  [#8545]

 

Dear Dr. Paul,

Please read this. Already replied your question.

Topic 1-conservation of biological diversity - natural variations contribute to diversity [#8514]

thanks
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 12:57:32 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Paul Freemont, Imperial College London on 2017-07-13 11:52.

RE: Opening of Discussion  [#8544]

 

I would like to comment on the single author commentary paper that was cited for the discussion on natural versus genetic engineering by Ms. Eva

Sirinathsinghji. The manuscript presents little scientific  evidence or actual scientific data  to support the authors hypothesis/theory  that all non natural genetic

changes are harmful arguing that organisms have a 'fluid genome' and needs genetic changes to survive termed by the the author " an exquisitely precise

molecular dance of life ". More importantly perhaps  the manuscript has not been peer-reviewed.

I would warn colleagues to read this paper with great caution and scepticism as it is not founded on current scientific understanding of genetics, fitness and

adaptation nor on the detailed molecular mechanisms around genome integrity and stability. Whilst I appreciate the need to consider a variety of opinions, i 

much prefer rationale viewpoints based on peer-reviewed scientific evidence.

on my strawberry anecdote (its Wimbledon tennis  in London at the moment and we eat lots of strawberries while watching the tennis), no one has guaranteed

me that the strawberries i eat do not have multiple genetic changes that have resulted in large juicy sweet fruit and that if these were released into the wild, all

wild strawberries could be adversely affected though gene transfer and cross-overs resulting in woodland full of very large and highly desirable strawberries .
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 12:21:45 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-13 11:19.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8543]

 

Mr. Alphey -

This dangerously verges on a tit-for-tat that would not be constructive but since you misstate so many things, I feel obligated to reply.

At no point in this forum have I called for a moratorium on all gene drive research.

I did not state that present biosafety systems only "only or primarily to human (e.g. worker) exposure" (although it certainly is a prime consideration!)

You mischaracterize the point with respect to a small release and the differentiation I draw from the pathogen example.  If one takes B. anthracis as an

example, the primary concerns in the event of a "small" release are livestock and humans, and not the establishment of populations of laboratory-modified

anthrax in the place of existing ones, as the means to control anthrax outbreaks are well-known and, generally, there are not relevant populations of B.

anthracis in the environs outside labs to be replaced with the lab model.

The case of gene drive mosquito, however, may be markedly different on both of those latter counts.  "Vertical transmission" is irrelevant if the methods and

means to identify and eradicate lab escapees does not exist. Indeed it is well worth noting that a feature of some gene drives - being inherently uncontrollable

upon release - is precisely why P4 (BSL-4) labs exist. 

4. The US moratorium on funding of gain-of-function experiments, some of which involve synthetic biology, was not implemented on a case by case basis and

does in fact function as a prohibition on a class of experiments.  When it was implemented, a number of ongoing projects were halted, those being experiments

that deliberately or likely could result in a select group of organisms acquiring deleterious characteristics not found in nature.  (There are other examples of

specific prohibitions that could be discussed.)

You correctly echo Mr. Adelman that "there is a framework in place to regulate laboratory use of infectious agents known to be able cause significant harm to

human health, agriculture or the environment, if released into at least some types of receiving environment."  Unfortunately, not enough thought has gone into

ensuring that this framework is adequate to the task of ensuring safety with synthetic biology, certainly gene drives being Exhibit A of this problem right now.

My point actually echoes one you and others adamantly made earlier when I called some gene drives "pathogen-like".  Some people protested this

characterization, noting that gene drives are distinguishable from pathogens.  I agree with that point, they can be "like" pathogens but not are not the same. 

As you note, our framework for lab biosafety with particularly dangerous or high-impact self-perpetuating organisms (if released) has largely been drawn up with

pathogens in mind.  But gene drives are not pathogens, as you too proclaim, so there is work to be done.  If I have built a container for a dog, that does not

mean that it necessarily works for a mouse.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 11:51:26 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-13 10:48.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8542]

 

Dear members

I request kindly not to use others names. Please don't take things personally also. It’s a scientific discussion and should only be treated as a discussion in

arriving at a conclusion.

thanks a lot
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 11:33:47 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-13 10:28.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8541]

 

Mr Hammond’s personal attack in his reply [#8538] to Mr Adelman [#8536] is entirely unwarranted and inappropriate.  Of more relevance to the topic of this

discussion, his (Mr Hammond’s) argument, attempting to prop up his earlier call for a moratorium on all gene drive research, is also poor.  Mr Adelman correctly

notes that there is a framework in place to regulate laboratory use of infectious agents known to be able cause significant harm to human health, agriculture or

the environment, if released into at least some types of receiving environment.  Though Mr Hammond counters that this relates only or primarily to human (e.g.

worker) exposure, that is not the case - frameworks for livestock and plant pathogens, endemic and exotic plant pests, etc, are all well established. 

Furthermore, many of these are known to be able to cause significant, widespread effects from a very small release, as Mr Hammond speculates might be the

case for an organism carrying a gene drive system.  Furthermore, being capable of efficient horizontal transmission, most such infectious agents can spread far

more rapidly than any gene drive system (which is restricted to vertical transmission; for the systems with which I am familiar that essentially restricts them to a

maximum rate of increase of 2x per host generation).

I completely support Mr Adelman’s comment that “Whether to work with a specific pathogen, and under what conditions, is a decision made by biosafety

authorities and governmental agencies on a case-by-case basis. I have yet to see a proper rationale stated in these discussions as to why gene drive technology

(which is may be as diverse as the types of pathogens we work on), would require a different framework.”  While Mr Hammond notes that some countries prohibit

some narrow types of activity (he suggests “experiments conferring bacterial resistance to clinically relevant antibiotics” and “gain-of-function experiments with

certain pathogens”), this strengthens rather than counters Mr Adelman’s argument - at least where I am familiar with the examples, those decisions were taken

on exactly the case-by-case basis that Mr Adelman outlined.  It may be that some very specific gene drive system/host species combination, or other synbio

product, may be considered too hazardous for use in available laboratories in a particular location - with the current state of play it is not obvious to me what

those would be, but this is a fast-moving field - but that fits well within the framework outlined by Mr Adelman.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 11:21:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-13 10:15.

RE: Opening of Discussion  [#8540]

 

If i may contest the latest comment on natural modifications.

I agree there is natural modifications that take place in genomes, in the form of transposable elements and horizontal gene transfer etc, indeed it is these

natural genetic modification processes that are utilised for artificial genetic engineering. However, natural mechanisms have evolved over millennia to include

tight regulatory checks, for example the epigenetic regulation of transposable elements that largely silence TEs, and looking at latest research, some TEs

become activated in times of stress or during cell differentiation for example, thus suggestions have arisen that they are a kind of response to generate

variation when needed (though this appears to be early days in our understanding). Artificial genetic modification is designed to override such regulation and as

such cannot be directly compared.

I urge those further interested in the differences between natural and artificial genetic modification to read the following paper: http://www.mdpi.com/1099-

4300/15/11/4748

Finally, with regards to Schaefer's methodology in the recent CRISPR off-target effect paper, it is, in my opinion, a distraction to focus on this paper's limitations,

as it is only representing a continuation of what the research has told us thus far. Off-target effects are to be expected, and unintended effects at the target site

also, based on unpredictable gene repair mechanisms. It is not contested by CRISPR developers such as DuPont and Caribou sciences, or anyone else in the

field, as revealed by the many, many papers working on CRISPR design improvements, development of techniques to detect off-target effects and regular

reports of off-target effects.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 10:58:10 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-13 09:55.

RE: Topic 1-conservation of biological diversity  [#8539]

 

Several posts have posited a difference between “natural” mutation and sequence variation and such variation induced by synbio methods.  For example Ms

Sirinathsinghji (TWN) wrote [#8513] “…I disagree with the idea that CRISPR and other gene edited products are no different to other conventionally bred crops,

whose natural variation is based on allelic differences that have survived natural selection for many years”. 

Crop plants have been artificially selected for a range of agronomically-desirable traits.  This comes with significant fitness costs; as a consequence of this,

commercial varieties do not typically persist or spread beyond their agricultural area despite very large initial plantings.  Similarly, competition from other plants

(“weeds”) needs to be artificially suppressed in order for the crop to flourish.  This is not natural selection - that produced the weedy ancestors from which

modern crops have been artificially derived.  Nor is it the case that traditional selection methods do not bring undesirable traits with them, which has been

implied in discussion of gene editing.  There are plenty of examples of this in crop plants, but perhaps better-known in dog breeds, many of which suffer from

congenital heart disease or other genetic problems.  These traits were not positively selected by dog breeders, but are “based on allelic differences that have

survived…for many years” despite being dramatically negative in terms of natural selection.

It is also asserted in earlier posts that CRISPR/Cas9 can cause large-scale (off-target) chromosomal changes and that this makes it qualitatively different from

natural variation.  Leaving aside whether CRISPR/Cas9 does indeed cause such changes, and at what rate, none of this is outside the range of spontaneous

(“natural”) mutation.  This comprises changes in chromosome number (ploidy), large and small inversions, deletions, translocations etc as well as smaller

insertions, deletions, single nucleotide changes and so on.  Countless examples of each of these can readily be found in natural populations.  Natural selection

will, indeed, generally prevent maladaptive mutations accumulating to high frequency, but not from occurring and persisting for considerable periods, especially if

the maladaptive trait is substantially recessive.

This issue also interacts with gene flow.  Mr Then [#8495] cited a paper indicating that Golden Rice can show undesirable traits when crossed to Swarna, an

Indian variety.  He further asserted that following cultivation, “it is likely that the relevant genetic information would have been transferred to weedy rice known to

exchange genetic information with cultivated rice. The problematic gene constructs from the weedy rice could then have been passed into regional rice varieties.

This sort of geneflow could have a major negative impact on seed biodiversity.”  What level of geneflow is posited?  The assertion is that the trait is significantly

deleterious.  In this case, the argument of Ms Sirinathsinghji and others, that natural selection will rapidly eliminate the trait, is correct.  Geneflow from cultivated

to weedy rice, and from there to “regional rice varieties” would have to be occurring at an implausibly high rate to maintain the trait at any significant level - and

if it were, all the other less deleterious alleles would be more efficiently introgressed; in short there would be no recognisable “regional rice varieties” as they

would have been homogenised by gene flow from conventional cultivated rice.  Assertions of potential harm to biodiversity from intended or off-target effects

need to carefully consider issues of selection and gene flow in quantitative as well as qualitative terms.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 10:15:47 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-13 09:10.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8538]

 

Mr. Adelman is flatly incorrect and I must say I suspect disingenuous to assert that my logic is for a cessation of all research with any organism at BSL-2 and

higher.  The reference here is to contained use of gene drive organisms with known or possible deleterious effects on biodiversity. 

Mr. Adelman may not be aware that for many years there have been classes of experiments that are effectively prohibited in many countries, for example,

experiments conferring bacterial resistance to clinically relevant antibiotics. 

More recently, and quite relevant to this discussion on synthetic biology, the US government has imposed a moratorium on so-called gain-of-function

experiments with certain pathogens. These include pathogens that are increasingly wholly synthesized in the laboratory, such as influenza, and would fall under

our definition of synthetic biology. Indeed, at a technical level, a gain-of-function fully synthesized influenza pathogen may be quite easily constructed by a

growing number of labs.

The point with respect to gene drives is that while some organisms with gene drives are pathogen-like in many aspects, as others have pointed out and is

obvious, such organisms are not pathogens per se, and the more dangerous among then cannot be entirely assessed using the same Risk Group and Biosafety

Level framework that is traditionally applied to disease agents, much of which is developed around the objective of preventing human exposure to a disease-

causing organism.  In the case of gene drive organisms, for one example, a primary concern may be that inadvertent release of even a single organism with the

functioning gene drive may cause an entire population of the same species to eventually count that gene drive among its genetic material.  This is quite

different that the case of human (or for that matter livestock) exposure to a laboratory material.

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238538&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=9RqtKkwCs2INpQ1R-peB2gfNjo-0qx0f1cmKhLWn46c&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238538&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=9RqtKkwCs2INpQ1R-peB2gfNjo-0qx0f1cmKhLWn46c&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8538-238538&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=_8WxJAcx4P13kU3g19ynNjrn_ri0t9AvRAFLYd0qwss&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=ErJDa3OAETuaJHhFJlyHHeC6GSNJpW1nNFuBhrf-r80&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=qo2eovv7cx7StxJjYJhRCoBJfH-v5ilPDc-ZCF8X7co&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=qo2eovv7cx7StxJjYJhRCoBJfH-v5ilPDc-ZCF8X7co&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Htf7lHfWUsHRUXHTWfORne-FOcYe_TSSzEtMTy48DxE&s=qo2eovv7cx7StxJjYJhRCoBJfH-v5ilPDc-ZCF8X7co&e=


From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:57:45 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Ana Atanassova, Bayer CropScience on 2017-07-13 08:56.

RE: Opening of Discussion  [#8537]

 

Dear participants of the synthetic biology on-line forum,

My name is Ana Atanassova and I would like to thank the Secretariat and the moderator of the forum for the opportunity to participate in this lively discussion

forum.

A  number of people have submitted comments about “off-target effects” related to the application of CRISPR/Cas9 and similar genome editing tools. Two

recent publications were quoted as evidence of such “off-target effects”. [Unexpected mutations after CRISPR–Cas9 editing in vivo, Schaefer K.A. et al. (2017)

Nature Methods, 14(6): 547); CRISPR/Cas9 targeting events cause complex deletions and insertions at 17 sites in the mouse genome, Shin H.Y. et al., (2017),

Nature Communications 8:15464].

It is broadly recognized that changes to the sequence of the DNA of an organism, or mutations, occur spontaneously or as a result of  human intervention, and

that  induced changes have to be seen in the context of the natural variation and evolution of the genome. Furthermore, not all changes in the DNA have an

effect on the functioning or characteristics of an organism. While we debate “off-target effects”,  we should remember that “off-target mutation” is not equal to

“off-target effect” and not imply that all mutations lead to negative effects in all cases. I support the comments made in posts #8454 and #8507 that highlight

that “off-target effects” are not in any way unique to applications of site specific nucleases such as CRISPR/Cas9 and would like to share a reference to an

excellent review on the subject: Schnell et al., (2015). A comparative analysis of insertional effects in genetically engineered plants: considerations for pre-

market assessments. Transgenic Res. 24(1):1-17.

Going back to the publications mentioned in the beginning of this post. Schaefer et al.  was widely discussed in the scientific community as not having a proper

experimental design to support the conclusions that the authors made about a link between CRISPR/Cas9 and a large number of non-target mutations

observed. Critical examination of the experimental design leads to the conclusion that a likely explanation for the authors’ observations is that the detected

polymorphisms (off-target mutations) are not CRISPR/Cas9 related but rather evidence of genetic polymorphisms inherited from parents of the two genetically

related experimental animals. The links below provide more detailed analysis of the results:

• The experimental design and data interpretation in “Unexpected mutations after CRISPR–Cas9 editing in vivo” by Schaefer et al. are insufficient to support the

conclusions drawn by the  authors http://arep.med.harvard.edu/pdf/Schaefer_Opinion_2Jun2017.pdf?from=timeline&isappinstalled=0

• “Unexpected mutations after CRISPR-Cas9 editing in vivo” are most likely pre-existing sequence variants and not nuclease-induced mutations http://

www.biorxiv.org/content/early/2017/07/05/159707

• CRISPR Gene Editing Controversy: Does It Really Cause Unexpected Mutations? https://www.forbes.com/sites/stevensalzberg/2017/07/10/crispr-gene-

editing-problems-does-it-really-cause-unexpected-mutations/2/#2adfbfdb3ed9

Irrespective of the design weakness of the experiment,  the authors can be commended for concluding  that “researchers should carefully assay their specific

gRNA and Cas9 for off-target mutations, before  the CRISPR platform can be used without risk, especially in the clinical setting”. I stress their conclusion as it

differs from the way it was broadly reported in the popular press and in this forum as to imply “off-target effects” due to CRISPR/Cas 9, or genome editing in

general.  In reality this study, amongst many others, is an example of how researchers are addressing scientific questions to advance the understanding of the

technology towards future safe use in human therapies and other applications. Similarly, the article by Shin H.Y. et al., (2017) makes a contribution to the

scientific understanding of how best to develop CRISPR/Cas9 for in vivo applications and is by no means a warning about the limitations of the technology.

Therefore, information from basic research should be recognized as contributing towards the understanding and development of a more predictable and safer

technology but should not be used to project hypothetical risks for potential future products. Product risks should be addressed on a case-by-case basis as has

been the situation for the current commercial products of LMOs.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:45:27 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Zach Adelman, Texas A&M University on 2017-07-13 08:42.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8536]

 

Following the logic put forth by Mr. Hammon (#8532) would imply the cessation of all laboratory work with infectious agents at BSL4, BSL3, and perhaps even

BSL2, in addition to gene drive research. This is unlikely, as each of our nations has understood that the benefits of working with dangerous human pathogens

outweighs the risk that these pathogens will escape and potential sicken or even kill bystanders in the surrounding areas. Whether to work with a specific

pathogen, and under what conditions, is a decision made by biosafety authorities and governmental agencies on a case-by-case basis. I have yet to see a

proper rationale stated in these discussions as to why gene drive technology (which is may be as diverse as the types of pathogens we work on), would require a

different framework. Especially considering that gene drives, in all of their forms, pose no threat to the health and safety of laboratory workers or the general

population, unlike the dangerous pathogens we already manipulate for societal good.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:27:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-13 08:21.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8535]

 

Well, Mr. Adelman's intervention dovetails perfectly with my previous observation that we need look quite seriously at the novel challenges for laboratory

biosafety / containment for gene drive (and some other) synthetic biology organisms, particularly impacts on biodiversity in the event of accidental or

unauthorized release. 

Gene drives are obviously transmissible and may - deliberately or accidentally - incorporate genetic material(s) with deleterious effects on natural populations. 

This may be of particularly high concern when the species under study (and which could escape) is found in the environment near the facility in question.  There

are, in indeed, many interesting parallels to the pathogens that some gene drive organisms resemble.

Certainly recent history has shown serious lapses in lab biosafety and controversies over experiments (e.g. gain-of-function studies in viruses) that give pause to

accepting the oversimplified argument that 'more research' is the only answer for managing gene drive research.  Indeed, there may be research that is too

dangerous to conduct or that should only be conducted under highly restricted conditions. 

Lab biosafety lapses in recent years such as the release of foot and mouth disease at the Pirbright Institute, the cover-up of lab-acquired human infections at

Texas A&M University and subsequent scandal, and the loss (and later finding, under inadequate containment) of viable smallpox spores by the US Department

of Health and Human Services more than amply demonstrates the potential for mistakes causing biodiversity impact at some of the very institutions that here

endorse ramped up gene drive experiments.

In my view a moratorium may be reasonably called for, however, at a minimum, the particular and novel challenges that some gene drive experiments and

organisms pose to proper contained use, must be identified and addressed at a high level before such experiments advance.  The challenge of doing this is

heightened by the knowledge gaps that Eva Sirinathsinghji has pointed out.

Edward Hammond
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:27:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-13 08:21.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8535]

 

Well, Mr. Adelman's intervention dovetails perfectly with my previous observation that we need look quite seriously at the novel challenges for laboratory

biosafety / containment for gene drive (and some other) synthetic biology organisms, particularly impacts on biodiversity in the event of accidental or

unauthorized release. 

Gene drives are obviously transmissible and may - deliberately or accidentally - incorporate genetic material(s) with deleterious effects on natural populations. 

This may be of particularly high concern when the species under study (and which could escape) is found in the environment near the facility in question.  There

are, in indeed, many interesting parallels to the pathogens that some gene drive organisms resemble.

Certainly recent history has shown serious lapses in lab biosafety and controversies over experiments (e.g. gain-of-function studies in viruses) that give pause to

accepting the oversimplified argument that 'more research' is the only answer for managing gene drive research.  Indeed, there may be research that is too

dangerous to conduct or that should only be conducted under highly restricted conditions. 

Lab biosafety lapses in recent years such as the release of foot and mouth disease at the Pirbright Institute, the cover-up of lab-acquired human infections at

Texas A&M University and subsequent scandal, and the loss (and later finding, under inadequate containment) of viable smallpox spores by the US Department

of Health and Human Services more than amply demonstrates the potential for mistakes causing biodiversity impact at some of the very institutions that here

endorse ramped up gene drive experiments.

In my view a moratorium may be reasonably called for, however, at a minimum, the particular and novel challenges that some gene drive experiments and

organisms pose to proper contained use, must be identified and addressed at a high level before such experiments advance.  The challenge of doing this is

heightened by the knowledge gaps that Eva Sirinathsinghji has pointed out.

Edward Hammond
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 9:21:44 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-13 08:20.

RE: Opening of Discussion  [#8534]

 

Ms Strassheim wrote [#8533] that “In its statement the CCBS notes that for risk assessment of a recombinant gene drive system it is relevant, whether the gene

drive can get in contact with interfertile organisms of a wild population in the event of accidental escape…Depending on the identified factors, a given gene drive

could by assigned to BSL-1, -2, 3 or -4…”  This seems to me entirely sensible.  However it may be worth considering the possibility of some indirect interaction

with Access and Benefit Sharing. If containment issues for some synbio organisms may be more problematic where there are endemic populations of the

(unmodified) species, this may mean that work on various species, e.g. pest species but also potentially beneficials, may be more easily or even more

appropriately conducted away from the area in which they are present in the environment.  Remote researchers may have a comparative advantage in having

lower containment requirements (if the CCBS approach were universally adopted).  Regions with a problem potentially addressable by such methods might prefer

the initial research to be conducted elsewhere.  Such corollaries may not always fit well with concepts of local R&D on local genetic material/resources.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 8:57:32 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Swantje Strassheim, Germany on 2017-07-13 07:52.

RE: Opening of Discussion  [#8533]

 

Dear all,

at first I would like to thank Casper Linnestad for accepting the undoubtedly challenging task to moderate this online forum. My name is Swantje Strassheim, I

work for the German Federal Office of Consumer Protection and Food Safety in risk assessment of genetically engineered organisms and more specifically on

synthetic biology. I have already participated in the last online forum and also followed the discussions at SBSTTA and COP13.

What I think is really difficult about this discussion is the fact that when we talk about synthetic biology, there are always two views: the researchers´ view where

synthetic biology is a concept that aims at standardizing and building new artificial genetic circuits, genomes and entities; and the regulators´ view where the

interest lies in the question whether organisms produced with synthetic biology can be regulated with the existing tools or not.

Therefore, from my regulator´s point of view, I would like to answer the questions Casper has posed:

1) What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

Many participants in this forum have stated genome editing techniques as CRISPR/Cas, TALEN, zinc finger nucleases etc. as recent technological developments

of synthetic biology. However, I would like to differentiate a bit more. All of the genome editing techniques, but especially CRISPR/Cas, can be used for a variety

of genetic modification. If a double or single strand break is induced by CRISPR/Cas, which is then repaired by endogenous enzymes, there will only be very

small deletions or insertions (indels). Whether this leads to a GMO or not is actually extensively discussed and I think we have to wait for the final verdict on this

issue. If organisms with these indels are considered GMO, they do not pose any new risk to biodiversity that could not be assessed with the existing GMO

regulations, which in case of the CBD would be the Cartagena Protocol. The same applies to insertion or deletion of a whole gene, which is considered to produce

a GMO that can also be assessed with the existing GMO framework and has no new risks to biodiversity.

Another technique cited a lot in this forum are gene drives. From a regulatory point of view these are also GMO and can be assessed through the existing

protocols. I agree nevertheless, that due to the nature of gene drives more precaution in risk assessment is necessary. The German Central Committee on

Biological Safety (CCBS) has issued a position statement on the use of recombinant gene drive systems in containment (http://www.zkbs-online.de/ZKBS/

SharedDocs/Downloads/02_Allgemeine_Stellungnahmen_englisch/01_general_subjects/Recombinant%20gene%20drive%20systems%20(2016).pdf?

__blob=publicationFile&v=3 ). In its statement the CCBS notes that for risk assessment of a recombinant gene drive system it is relevant, whether the gene drive

can get in contact with interfertile organisms of a wild population in the event of accidental escape, if the wild interfertile population contains the specific target

sequence, if the inserted nuclease is expressed constitutively or needs a specific inductor/effector and if free and random mating in the population is possible

(many domesticated species, e.g. livestock, are bred by selective mating). The CCBS therefore concludes that the “extent and rate of spread of a gene drive

system in interfertile, naturally occurring populations depends on a number of factors that need to be identified and assessed on a case-by-case basis”.

Depending on the identified factors, a given gene drive could by assigned to BSL-1, -2, 3 or -4 and specific safety measures adapted to the gene drive and its

target organism can be issued.

Furthermore, with all the exciting news about the problems gene drives could solve, we have to keep in mind that gene drives might not work the way they are

supposed to. The spread of gene drives may easily be stopped by natural species varieties and resistances to the gene drive probably occur frequently (see

Paper by Unckless et al. 2017, http://www.genetics.org/content/205/2/827 ).

2) What research and cooperation activities are being conducted on the possible benefits and potential adverse effects of organisms, components and products

of synthetic biology on biodiversity to fill knowledge gaps and identify how those effects relate to the objectives of the Convention and its Protocols?

The German CCBS is been conducting a monitoring on synthetic biology since 2009 and has released its first monitoring report on synthetic biology in 2012. The

next report is expected for the end of 2017 and will, just as the first report, come to the conclusion that all organisms created with the help of synthetic biology

so far are GMO and can be risk assessed with the existing regulations and guidance. As an example, the CCBS has recently assigned the minimal organism

Mycoplasma mycoides JCVI-syn3.0 to risk group 2, due to the currently scarce knowledge about the pathogenic potential of these bacteria. It is however possible

that this minimal organism is a lot less pathogenic than the wild type and will not survive in the environment. When these assumptions will be verified a

reclassification in risk group 1 can be effectuated.

To answer question 3), from my point of view, there are currently no other technological developments that need to be considered in this discussion. In line with

this I agree with Andrew Robert [#8410] and Ethan Bier [#8417] that we do need well-defined examples as to where current risk assessment frameworks are not

applicable to synthetic biology before we start discussing any new approach.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 8:51:44 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Zach Adelman, Texas A&M University on 2017-07-13 07:49.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8532]

 

This is Zach Adelman at Texas A&M University. I wish to echo Mark Benedict's post concerning knowledge gaps that can only be filled through controlled,

contained experimentation for gene drive research. This point was the main conclusion of the recent National Academy of Science report "Gene Drives on the

Horizon: Advancing Science, Navigating Uncertainty, and Aligning Research with Public Values". That is, contained research should continue to fill knowledge gaps.

Please keep in mind that the term "gene drive" is not very informative concerning the technology that it is referring too. "gene drive" could mean a CRISPR/

Cas9-based system capable of homing through the introduction of a DNA break followed by homology-dependent repair. But it could also mean an

underdominant genetic arrangement, perhaps involving transgenic sequences or perhaps a fixed translocation. Each of these systems have been shown

experimentally to have very different properties in terms of their ability to spread in laboratory populations, and preliminary modeling suggests very different

abilities concerning their ability to spread (or not) in natural populations. Many other synbio-based gene drive systems have been proposed, some

experimentally validated in the lab, and no doubt additional systems will be generated that have their own distinct properties. Calling for a moratorium on all

gene drive research ignores that fact that technology is extremely diverse.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 8:45:36 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Lazaro Regalado, Cuba on 2017-07-13 07:42.

RE: Opening of Discussion  [#8531]

 

Dear Participants of the Online Forum on Synthetic Biology thank you for posting so interesting point of views, examples and comments.

I would like to thank also to Casper Linnestad for moderating this topic and the Secretariat for their compilation

My name is Lázaro Regalado MD, Specialist in Microbiology and Member of the AHTEG in September 2015; I’m going to participate in this forum on behalf of the

Cuban National Center for Biosafety (Ministry of Science, Technology and Environment). We deal with the issues of regulation, safety and control representing

national authority for Biosafety and Biosecurity.

I’m sorry due to my late participation; the reason was the attendance to a National Workshop regarding the design of facilities with biological risk.

Having said that I would like to raise some general issues regarding our first topic

In the Secretariat SYNTHESIS OF VIEWS IN RESPONSE TO PARAGRAPH 10 of

DECISION XIII/17 ON SYNTHETIC BIOLOGY there are different shades of opinions reflecting the complexity to obtain evidence that support benefits or adverse

effects.

However in my view we should take into account the preamble of the Convention on Biodiversity:

¨Noting also that where there is a threat of significant reduction or loss of biological diversity, lack of full scientific certainty should not be used as a reason for

postponing measures to avoid or minimize such a threat. ¨

In this regard the Cuban Ministry of Science Technology and the Environment does not prohibit, but controls, activities related to the development of new

technologies in the biological sphere in general, including synthetic biology if necessary.

To fulfill our task it’s very wise to be guided by the three questions of our moderator meanwhile as it is my first participation I suggest to look at issues such as:

  Unexpected mutations after CRISPR– Cas9 editing in vivo. NATURE METHODS | VOL.14 NO.6 | JUNE 2017 | 547

  Digital-to-Biological Converter for On-Demand Production of Biologics Developed by Synthetic Genomics, Inc.

The first fully automated machine to convert digital code into functional biologics without human intervention creates entirely new avenues for precision medicine

http://www.prnewswire.com/news-releases/digital-to-biological-converter-for-on-demand-production-of-biologics-developed-by-synthetic-genomics-inc-

300464948.html

  THE NATIONAL ACADEMIES PRESS. Preparing for Future Products of Biotechnology

http://www.nap.edu/24605

              Committee on Future Biotechnology Products and Opportunities to Enhance

               Capabilities of the Biotechnology Regulatory System

  How Canadian researchers reconstituted an extinct poxvirus for $100,000 using mail-order DNA By Kai KupferschmidtJul. 6, 2017 , http://

www.sciencemag.org/news/2017/07/how-canadian-researchers-built-poxvirus-100000-using-mail-order-dna

Respectfully,

Dr Lázaro Regalado
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 8:40:14 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Nikolay Tzvetkov, Bulgaria on 2017-07-13 07:36.

RE: Opening of Discussion  [#8530]

 

Dear Colleagues,

My name is Nikolay Tzvetkov and I work at the Bulgarian Ministry of Environment and Water. I also had the honour to participate at the AHTEG meeting in 2015.

Joining the discussion relatively late allows me to make a relatively short intervention as a lot of information has already been provided. I apologise that I won’t

cite many of the previous interventions, but that’s preferable to missing someone.

1) What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

To the best of my knowledge no significant adverse effects on the biodiversity and the three objectives of the Convention related to SynthBio Organisms or

SynthBio techniques have been observed so far. In general whether an effect is negative or positive is a matter of values. Most (including myself) will agree that

reduction of biological diversity or introductions of invasive alien species in not a good thing. In this case removal of IAS from an ecosystem will be a desirable

development. Unless such a removal results in further reduction of biological diversity, a possibility even when the IAS is not keystone specie, but due to

secondary and tertiary effects.

Effects on biological diversity can be related to:

1. The biological properties of the organism per se and on its ecological properties in the receiving ecosystem. As the discussion so far seems to show most of

SynthBio organisms developed so far are used to produce different chemicals and as such are not very likely to survive in non-controlled environments (some

may even carry unnatural components that make survival impossible). In general it seems very unlikely that any SynthBio organisms will have advantages that

will allow them to establish in the environment and/or transfer genetic information to other species that will result in significant effects. Exceptions are those

organisms that have been engineered in such a way that they should have effects on the environment. Such are the organisms that carry Gene Drives. Although

currently Gene Drives don’t seem to as effective as initially expected in changing the genetic structure of populations, we can expect that those technical issues

will be solved in near or mid-term future. Such technologies are probably the best candidates for developing tools for environmental risk assessment in

international contexts as they have the potential to address really important issues like spread of important diseases, removal of IAS that cause great damage

to the biodiversity. At the same time they can be very hard to remove from the environment and they can affect countries way beyond those where they were

released. So proper tools should be developed that will allow relatively safe deployment of the technology without sacrificing the benefits.

In general, introduction of any new technology has been and is associated with unforeseen risks. It is a matter of managing those risks to a level that is

deemed acceptable by the society. If the stringent criteria and strong precaution proposed by some participants in the forum for products of modern

biotechnology are applied to crops or medicinal products developed through traditional means this may result in great inconveniences to put it very mildly.

2. Indirect effects associated with the properties of the organism. Such effects can be increased use of plant protection products, faster exhaustion of soil

nutrients, etc. None of those effects seem to be specific for synthetic biology though and it should be considered as done for the traditional products.

3. Effects coming from broader changes in the society due to the introduction of the technology (social and economic consequences). That’s not unique for

synthetic biology. Any new technology can and historically has affected negatively certain social groups. That can result in negative impact on the environment

due to changes in the social and economic behaviour (there are many such examples). A the same time experience shows that trying to block introduction of

new technology on the basis of social and economic concerns is not effective. The much better way forward has been, and probably will be in the future, to allow

fair share of benefits of the technology to be redistributed to those negatively affected by it. This seems to allow more people to be better of overall that bans

and prohibitions.

Perhaps ironically it was the technologies that produced greatest benefits for the humanity, such as vaccines, medicinal products, fertilisers, plant protection

products that have resulted in the biggest damage to the environment. As result of them the people live longer, the population density increases, the quality of

life and personal consumption goes up, all that increases the pressure on the environment and damages the biodiversity. But I guess very few people will argue

for ban of those technologies on that ground (or any other).

3) Are there other recent technological developments that have taken place within the field of synthetic biology that need to be considered in this discussion?

Here I can hardly add anything more than Boet Glandorf and Jaco Westra (#8439) and Jim Thomas (#8437,) although I don’t share his pessimistic outlook.

Regarding the discussion on Gene editing tools, I would like to point that this is not a synthetic biology development per se, but an enabling technology that has

other applications as well. In general I would consider it a mutagenesis tool (it can do other things as well, but the discussion seems to focus on the changes in

the genome). Just like any mutagenesis reagent it results in a spectrum of mutations, some (many) of them off target (if possible to talk for on-target

mutations with chemical reagents). Gene editing is much more accurate and results in fewer unexpected changes than most other techniques. So we should take

this into account, but I see no reason to be much more worried and to require higher level of precaution than with traditional techniques.

Regarding the definition of Synthetic Biology, I am very happy to see that the discussion moved away from it. I am personally not very happy with the current

definition and I have advocated in the previous forum one that focus stronger on the creative, engineering, going beyond nature aspect of Synthetic biology. But

ultimately I feel from my past experience that those researchers and companies working in a given field care little about names (unless this helps to secure

funding from one source or another) and stay focus on discovery and innovation, no matter how it is called.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 8:27:28 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-13 07:21.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8529]

 

I wish to clarify my previous post that an immediate moratorium on gene drives (applied research, development and release) is appropriate based on a number

of reasons, not just gaps in knowledge. We have a huge governance gap in terms of protecting transboundary movements of gene drive organisms. The right of

a nation to refuse such technologies is a principle of the Cartagena protocol, which would not cover the uncontrollable gene flow that comes with gene drive

organisms. How can a country enact its right to refuse LMOs when the neighbouring country has introduced gene drives?
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 7:57:55 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mark Benedict, Centers for Disease Control and Prevention on 2017-07-13 06:55.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8528]

 

A recent post [#8523] proposes a moratorium on gene drive technology due

to uncertainty and gaps in knowledge. I suspect all who are participating in this discussion would agree that gaps in knowledge exist, but the proposed

moratorium on gene drive research would ensure that the ‘missing knowledge’ is never obtained and is a simple but self-fulfilling initiative.

As has been repeatedly affirmed, all technologies and their potential outcomes must be evaluated on a case-by-case basis. A moratorium is a blanket dismissal

of this time-proven and widely accepted principle.

Mark Benedict
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 7:51:28 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jim Louter, Canada on 2017-07-13 06:47.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8527]

 

Mr Kent Redford - thank you for that perspective - I really appreciate the 'signal to noise' analogy.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 7:39:55 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Kent Redford, Archipelago Consulting on 2017-07-13 06:34.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8526]

 

I have enjoyed and learned from the spirited exchange amongst my colleagues.

I would like to offer another perspective, prompted by the intervention of Ms Eva (8623).

As we consider both costs and benefits (as instructed by our moderator and emphasized by Mr. Luke (8524) we need to consider the points raised in a number

of messages over the last couple of days.

As we have learned through the research concerning the Anthropocene, most all parts of the earth and its biodiversity are already impacted by human activity,

from the climate to ecosystems, species, and genetic diversity. There is no nature untouched by human hands. It is not as if synbio applications will harm an

otherwise pristine genome, species or ecosystem. It is a question of how potential harm/benefit will impact these already impacted systems.

We have learned through the extensive work on invasive species that not all alterations are bad for native species/ecosystems. Some are very, very harmful,

some beneficial (consider pollination increases from non-native bees) and probably the majority are neutral in their effects. We have also learned that the loss

of some species is highly detrimental to other species but the loss of others has little impact – think of the loss of the American chestnut – once a major forest

tree along much of eastern North America whose loss resulted in only minor effects on the whole rest of the ecosystem. We are not dealing with a system in

some sort of balance but one in which species like many species of human-commensal mosquitos are already leading ecological lives wrapped around the ways

humans have altered the world.

What is clear is that changing things for good or bad as a result of synbio will be contributing to a system that is already undergoing dynamic change. The

challenge we all face is how to sort out the signal (the synbio effect) from the noise (the already on-going change) and how to incorporate this knowledge into

risk management frameworks and ultimately into policy.

Thank you for your consideration.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 7:16:01 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Makueti Josephine Therese, Cameroon on 2017-07-13 06:12.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8525]

 

Thanks for the exciting on-going discussion, it is very instructif.

From my previous post, I mentionned some risks and opportunities of synthetic bilogy on conservation of biological diversity. Altough synthetic biology, view as

new technology is not yet really apply in developing countries, these countries especially from Subsaharian Afica and Latin America must not be left behind,

because they pocess a huge and diverse diversity, in terms of animal and plants species round the world.

Therefore, there is a need for more careful and inclusive thought about the implications of synthetic biology for biodiversity conservation. There has been a

significant effort on the part of the synthetic biology community to explore the ethical and philosophical dimensions of synthetic biology, and to address some of

the issues of civic and environmental responsibility and biosecurity.

Indeed, conservation may be affected both positively and negatively by land-use changes associated with the adoption of production systems using organisms

developed from synthetic biology techniques. Many of these kinds of impacts already occur, sometimes increased by existing GM (genetic modification)

technologies, and it is not clear what additional impact (if any) synthetic biology will have on these processes. Though often framed only in terms of negative

consequences involving conversion of land under natural cover and loss of livelihoods, some GM crops (and perhaps future crops modified by synthetic biology)

have been shown to provide conservation and livelihood benefits.

In addition, there is the potential for synthetic biology to be used to reduce the impact of human land use on biodiversity and to support ecosystem services.

New technologies based on synthetic biology may be able to reduce the ultimate driver of most conservation problems by mitigating the impact of human

activities. For example, land and sea habitats that are currently unavailable to wildlife as a result of energy installations could be freed up with new methods of

energy production, and the effects of climate change on conservation reduced through large-scale deployments of carbon consuming algae (although these

might produce their own knock-on effects).

There is also an enticing prospect that synthetic biology approaches could restore degraded lands and waters for either conservation or for increased food

production, potentially sparing wildlands.

For instance, honeybee populations are economically important for the pollination services they provide. In some countries like the northern dried part of my

country (Cameroon, Central Africa) populations have declined in association with the colony collapse disorder. The subsequent consequence is the presence of

many hectares of unproductive fruit trees (especially mangoes' trees). Hence, synthetic biology techniques could be applied to develop bees that are resistant to

pesticides and to mites that prey on bees and that transmit viruses. Such applications of synthetic biology may have great promise .

Happy reading.

Thanks
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 7:03:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-13 05:58.

RE: Topic 1  [#8524]

 

Mr Heinemann’s arguments  but do not find them convincing, being more persuaded by earlier posts drawing the opposite conclusion.  Regarding what we are

asked to do, I feel we should continue to advise on “potential impacts”, recognising that these may be positive or negative; this was also the conclusion of our

moderator [#8442].  This is important for several reasons, not least that a given action or outcome may be seen by positive as some and negative for others. 

While one might imagine that “positive impact on biodiversity” or “negative impact on biodiversity” might be clear-cut, it is evident simply from the discussions

so far that this is not the case (e.g. in relation to suppression/elimination of specific mosquito populations, or the impact of sequence variation and mutation). 

Furthermore, the impact of a single tool, applied in the same way, may be considered positive or negative in different circumstances, for example the

elimination of a problematic invasive pest population (commonly seen as positive) vs the same method and outcome applied to a native population of the same

species.  This makes nonsense of sweeping categorisation as “good” or “bad” and again highlights the need for case-by-case analysis rather than sweeping

assertions of harm (or benefit).  Several other arguments for including consideration of benefits, or at least not excluding that, have been presented in previous

posts.

Mr Heinemann also argues that there are “legal instruments to address harms of products” but not for benefits “The closest instrument that I am aware of is to

prosecute for false advertising. But that requires promised benefits to have actually reached the stage of being advertised…”  Harms similarly need to have

occurred, so the situation is not as different as Mr Heinemann indicates.  Furthermore, mechanisms for balancing risks and harms are in fact very familiar.  For

example in the area of pharmaceutical products - acceptable side effects for an anti-cancer drug are completely different from those of an over-the-counter

analgesic, or vaccine, for example, for obvious reasons of balancing potential harms and benefits.  Perhaps closer to the topic of this discussion, environmental

impact assessment (EA/EIS) under the US regulatory system (e.g. NEPA) requires an assessment of the proposed action, alongside potential alternative actions

and the “no action” alternative, i.e. the current situation.  This is almost exactly the concept that Mr Heinemann attacks in his point 3, yet has been in place for

many years.  I’m certainly not suggesting it’s perfect, but unworkable - clearly not.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 6:34:34 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-13 05:28.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8523]

 

The issue of knowledge gaps seems particularly pertinent with gene drives. Unlike standard GMOs whose environmental release has been controlled, a gene

drive's purpose to persist in nature and spread throughout populations raises biosafety risks that cannot be undone once released into the environment

(proposals for reverse drives are highly speculative).

Further, I recall discussion earlier in the thread asking for specificity of negative effects of gene drives on biodiversity, though the full ecological and health

impacts of gene drives are unknown and likely difficult to predict. The eradication of a single species or altering its behaviour could have a whole manner of

downstream effects on symbiotic species/predators, pollinators, food webs, competitor species, and so on. Pathogens and parasites may shift hosts, and new

ecological niches opening up. We have seen studies where the control of one mosquito species leads to invasion of another one. We also have the potential,

with regards to gene drives and not other vector control systems, of the potential for transfer of gene drives to non-target species, with horizontal gene transfer

now recognised as a reality of GMOs.

The gene drives will also be subjected to mutations and evolutionary pressures with potential accumulation of mutations over generations. This can have

additional off-target effects beyond the innate off-target activity of CRISPR. What would be the result of these off-target effects in target and non-target

species? Altered fitness, behaviour...? ANd the downstream ecological effects? Clear end-points for measurement are not even easy to define and test, especially

in controlled settings.

These issues could have serious adverse socio-economic effects in terms of food production. Patents on the crops could also exacerbate threats to economic

livelihoods. There are patents to use gene drives to re-introduce herbicide tolerance into resistant weeds, which would only consolidate  agrochemical industry

profit and monopoly over food systems and has no positive potential in terms of societal benefit. The organic sector could also be jeopardised by the spread of

gene drives. The US military is also a huge funder of gene drives that raises the issue of bioweapons.

We are currently in a situation where knowledge gaps are huge, and gaps in government regulation are the same. There is no effective governance of

transboundary movements of gene drives. Currently, the CBD gives nations the right to refuse GMOs, but this is impossible with gene drives.

With such large knowledge and governance gaps and the potential for irreversible effects and lack of containment measures, there is currently a need to call for

a moratorium on gene drive technologies under the precautionary principle.
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 4:04:32 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-13 02:59.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8522]

 

Dear Ms. Motlalepula,

[#8516 -We should also take into account substantial equivalence measures on the technology versus what has been occurring naturally,  mutation (radiation),

GM technology  as well as their scientifically proven adverse effects on biodiversity.  I hope you will advice in that regard.]

The first point you raised here is technology vs. naturally occurring variation (may be by mutation) –

for example: in a natural population of any organism there are lot of alterations incorporated every generation; not just by mutation but by so many other

mechanisms also which leads to variations generated in progenies. The best one to quote here is the alu elements of human and their exonization. The

exonization of these inserted elements causes at least 1000 variations on an average in a generation. If this much is variation is fixed in every generation, the

human might have evolved in to something else by this time. But it won’t occur. Because there are other mechanisms of proof reading the genome and checking

the validity of inserted new variations. This makes either fixation of a gene / variation or drifting. The best fit will always gets fixed.

On the other hand, we introduce a gene of interest to modify artificially. This alters the interest of the cell. To some extent the modified cell can produce the

foreign protein; but may break at any time. This carries negative deleterious genes of nature’s interest and requirement. Based on the dominance nature and its

epistatic ability, either the introduced gene may survive or may be silenced or drifted based on the event.

In the later natural event, the variation cab be transmitted to other members of the population without any deleterious effect within and between populations.

Hence, the natural events are safe for the environment as well as biodiversity.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/13/2017 2:58:31 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jean Bruno Mikissa, Gabon on 2017-07-13 01:54.

RE: Topic 1-conservation of biological diversity  [#8521]

 

Dear all

I agree with outcomes from Nature article about the DNA. But, we must keep in mind the fact that, yes all scientists agreed on DNA role, the issue is concerning

all stakholders. What is DNA for policies makers or socio-science? In addition others matters appear like climate change. What is the impact of climate change in

DNA or mutations resulting? We must analyze carrefully the issue in order to clarify any ambigues, may be that's why parties prefer the terminology

"precautionary approach.

Best regards

Jean Bruno
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 6:22:34 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jack Heinemann, University of Canterbury on 2017-07-12 17:18.

RE: Topic 1  [#8520]

 

Dear all

It is pleasing to see the level of activity in this forum and the high standard of civility. But the activity level might mean that I have missed some relevant posts

which I apologize for in advance.

In my original post I objected to broadening the focus of Topic 1 to include benefits. Some have responded to this and I've reflected on those responses. I

remain though of the position that it is neither helpful nor appropriate to redefine Topic 1 in this way.

1. We have worked hard to develop guidance derived from negotiated text (eg Annex III of the Protocol) for risk assessment. It is not correct that 'benefit

analysis' is somehow easier to conduct or less contentious of an issue. What is the standard of evidence for a claim of benefit? We have standards for evidence

used in a risk assessment. Moreover, I am still not convinced that the Parties asked for a list of proposed benefits even if the AHTEG has produced some such

text on this in the past.

2. There are many legal instruments to address harms of products whether or not they were identified by a risk assessment. In addition, at least some countries

have an ongoing expectation of 'duty of care' by product suppliers to identify and address harms should they arise after approval. There is no equivalent

framework that would compel a promised benefit to be delivered. The closest instrument that I am aware of is to prosecute for false advertising. But that

requires promised benefits to have actually reached the stage of being advertised. They may disappear long before that but still have reached stages that are

relevant to risk assessment before they did, or may escape scrutiny in this way altogether.

3. As an extension of this concept has been the suggestion that we should consider the harm of not using a particular product of this technology. I find this also

problematic. What are we comparing? Is it harm of the status quo vs the unenforceable and yet to be verified expression of how a new product or technology

might reverse or lower that harm? Then do we consider the harm of not realizing a promised benefit? That is especially important if in directing resources to a

product or technology a better approach (including from social change) was abandoned or slowed.  Do we consider the harm of the status quo as the baseline, or

do we compare benefit claims from different and perhaps incompatible technologies or social practices? In which case would a net benefit to the status quo be a

net harm if the other technology/product/approach made better claims?

With best regards

Jack
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From: Husbands, Jo <JHusband@nas.edu>
To: zachadel@tamu.edu
CC: Rüßmann, Mareike

jana.hinz@leopoldina.org
Date: 7/12/2017 4:53:27 PM

Subject: Additional information for the Genome Editing workshop in Hannover in October
Attachments: Invitation to Professor Adelman.docx

DRAFT Programme - 12July_Invitation.docx
response form.docx

Professor Adelman,
 
We are very pleased that you take part in the international workshop on Security Implications of Genome
Editing.  Attached please find a formal letter confirming your participation that contains some additional information,
along with a response form for the organizers, and the most recent version of the programme. 
 
We look forward to your contributions to the meeting.  
 
Best regards,
 
Jo Husbands
US National Academies  

This version of Total Outlook Converter Pro is not registered.

mailto:JHusband@nas.edu
mailto:zachadel@tamu.edu
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12 July 2017 
 
 
Zachary Adelman 
Texas A&M University  
 
Dear Professor Adelman,      
 
We are writing to you on behalf of the organising committee of an international workshop,“Assessing 
the security implications of genome editing technology”, which will be held in Hannover, Germany 
from 11-13 October 2017, to confirm your participation as chair of one of the breakout groups on 12 
October.  The workshop is being made possible through the generous support of the Volkswagen 
Foundation and the Gordon and Betty Moore Foundation.     
 
A group of academies of science, including the InterAcademy Partnership (IAP), the European 
Academies Science Advisory Council (EASAC), the US National Academies of Sciences, Engineering 
and Medicine (NASAEM), and the German National Academy of Sciences Leopoldina are convening 
an international workshop pf experts in genetic engineering, security studies and public policy. This 
workshop will examine the latest advances in genome editing and analyse current and potential 
applications in a wide range of organisms such as microbes, plants, animals and humans. 
Participants will also address the debates about their potential risks and misuse. The need for 
international dialogue is particularly important because of the rapid development and wide-spread use 
of genome editing tools such as the CRISPR-Cas9 system in countries with various, sometimes 
divergent, regulations and governance of research. The workshop will explore near- middle- and long-
term security concerns – relating to intentional misuse – that may arise from these applications and 
discuss technical, operational, regulatory and governance strategies that may aid the scientific and 
security communities in preventing or mitigating those security concerns. A report summarising the 
workshop discussions will be published jointly by the academies. 
 
The preliminary program for the workshop is attached, and additional information is available in the 
announcement of the workshop on the Volkswagen Foundation website (http://bit.ly/2qicUit) and on 
the National Academies website (http://nas-sites.org/dels/events/ge-security/). 

A goal of the workshop is to launch a proactive, international discussion about what constitutes an 
evidence-based security concern, in this case for gene drive applications. The purpose of 
this breakout discussion, which takes place in Session 2, is for participants to differentiate among 
security concerns associated with particular applications of genome editing and map the scientific 
evidence supporting those concerns. The breakout groups will discuss the state of the science, the 
technical skill and equipment required to develop different gene drive applications, and biological 
plausibility of suggested uses and misuses.  As chair, we would like you to serve as the fair arbiter of 
debates, keep the large group (30-40 individuals) focused, and summarize the results of the breakout 
discussions in an oral, plenary report.  Chairs will be assisted by a knowledgeable rapporteur and 
receive additional materials, prepared by the organizing committee, to facilitate the development of 
their plenary reports. We hope you will not only serve as a chair, but take an active part in 
discussions throughout the workshop.      

http://bit.ly/2qicUit
http://nas-sites.org/dels/events/ge-security/


 
 
Travel and accommodation for speakers and session and breakout group chairs is being made 
possible through the generous support of the Volkswagen Foundation and the Gordon and Betty 
Moore Foundation.  Please return the attached response form to Ms. Mareike Rüßmann 
(Ruessmann@VolkswagenStiftung.de) and Ms. Jana Hinz (Jana.Hinz@leopoldina.org) by 28 July.  
We will reimburse the cost of economy airfare or trainfare; if you would prefer to have your ticket 
purchased by the organizer’s travel agency, please inform Ms. Rüßmann as part of your response.   
 
We are very pleased that you can join us and help ensure the success of this important international 
event. We will be in touch as planning proceeds to work on the details of your session.  Please let us 
know if we can provide further information at this time; you may contact either Dr. Robin Fears 
(RobinFears@  from EASAC or Dr. Keegan Sawyer (Ksawyer@nas.edu) from the National 
Academies. We look forward to seeing you in October. 
 
 
Sincerely, 
 

 
  
Volker ter Meulen, MD 
Chair, Organizing Committee  
 
 
Cc:  Preliminary Program 
        Response Form 
 

mailto:Ruessmann@VolkswagenStiftung.de
mailto:Jana.Hinz@leopoldina.org
mailto:Ksawyer@nas.edu
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International Workshop 
 

Assessing the Security Implications of  
Genome Editing Technology 

 
11-13 October, 2017 

Herrenhausen Palace ● Hanover, Germany 
 
 

PRELIMINARY PROGRAM 
 
WEDNESDAY, 11th OCTOBER 
 
01.00 P.M. REGISTRATION & LUNCH 
 
02.00 P.M. WELCOME 
 
Chair: Volker ter Meulen, InterAcademy Partnership  
 
 
  Dr. Wilhelm Krull  
  Secretary General, Volkswagen Foundation  
 
  Volker ter Meulen 

InterAcademy Partnership (IAP)  
 
  Professor Thierry Courvoisier  
  European Academies Science Advisory Council (EASAC) 
 
  Professor Diane Griffin 
  US National Academies of Sciences, Engineering, and Medicine 
 
  Professor Jörg Hacker  

President, German National Academy of Sciences Leopoldina   
 
 
02.30 P.M. KEYNOTE LECTURES: A NEW AGE OF BIOLOGY 
 

Chair: Indira Nath, All India Institute of Medical Sciences, New Delhi 
 
02.30 P.M. Introduction to the Keynote Lectures – Indira Nath  
 
02.35 P.M. A New Age of Biology— Sir Venki Ramakrishnan, Royal Society 

 
02.55 P.M. The Latest Advances in Genome Editing: Between Promise and Alarm— Robin Lovell-

Badge, The Francis Crick Institute  
 

 
03.15 P.M. The Importance of Public Engagement for Discussions about Emerging Technologies— 

Dominique Brossard, University of Wisconsin-Madison  
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03.45 P.M. Questions & Answers 
 
04.00 P.M. COFFEE BREAK 
 
04.30 P.M         SESSION 1  

ADVANCES IN GENOME EDITING: PROMISE AND READINESS  
 

Chair: Bärbel Friedrich, Alfried Krupp Institute of Advanced Studies, Greifswald  
 
04.30 P.M          Introduction to the Session—Bärbel Friederich  
 
04.35 P.M        Genome Editing in Medicine—TBA 
 
04.50 P.M        Genome Editing in Agriculture—Dan Voytas, University of Minnesota, St. Paul  
  
05.05 P.M         Gene Drives: From Species Eradication to Species Preservation—Fred Gould,  

North Carolina State University  
 
05.20 P.M         Genome Editing in Microbes—Lennart Randau, Max Planck Institute for Terrestrial 

Microbiology, Marburg   
  
05.35 P.M Questions & Answers 
 
05.55 P.M. SESSION 2 

ASSESSING THE SECURITY DIMENSIONS ASSOCIATED WITH SPECIFIC APPLICATIONS 
OF GENOME EDITING TECHNOLOGIES  

 
Chair: David Relman, Stanford University  

 
05.55 P.M. Introduction to the Session—David Relman  
 
06.00 P.M. Assessing the Security Implications of Emerging Technologies: What Do We Need to 

Know?—Piers Millett, Future of Humanity Institute, Oxford University  
   
06:25 P.M.        Introduction to the Breakout Groups— David Relman  
 
06:30 P.M.        APERITIF 
 
07:00 P.M.        DINNER 
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THURSDAY, 12th OCTOBER 
 
09:00 A.M.        SESSION 2 

 BREAKOUT DISCUSSIONS: ASSESSING THE SECURITY DIMENSIONS  
 ASSOCIATED WITH SPECIFIC APPLICATIONS OF GENOME EDITING  
 TECHNOLOGIES  

 
Breakout Group 1: Potential security concerns arising from human cell editing applications 
(Auditorium) 
 

Chair:  Anthony Perry, University of Bath  
 

Speaker: Jonathan Moreno, University of Pennsylvania   
 

Breakout Group 2: Potential security concerns arising from applications in agriculture (Seminar 
2) 

 
Chair: TBA 

 
Speakers:  
 
Plants—Joachim Schiemann, German Federal Research Centre for Cultivated Plants  
 
Animals—Angelika Schnieke, Technical University of Munich  

 
Breakout Group 3: Potential security concerns arising from gene drive applications (Seminar 5) 

 
Chair:  Zachary Adelman, Texas A&M University  

 
Speaker: Todd Kuiken, North Carolina State University  

  
Breakout Group 4: Potential security concerns arising from microbial applications (Seminar 6) 

 
Chair: Iqbal Parker, International Centre for Genetic Engineering and Biotechnology, Cape 
Town 
 
Speaker: Bert Rima, Queen‘s University Belfast 

 
10.30 A.M. COFFEE BREAK 
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11.00 A.M.        SUMMARY OF SESSION 2 BREAKOUT GROUPS AND PLENARY DISCUSSION  
 

Chair: Ernst-Ludwig Winnacker, Human Frontier Science Program   
 
 Report Out from Human Cell Editing Group 
  
 Report Out from Agriculture Group  
  
 Report Out from Gene Drive Group 
  
 Report Out from Microbe Group 
  
11:30 A.M. Discussion of Breakout Group Reports 
 
 
012.30 P.M.       LUNCH  

Ceremony Hall 
 
01.15 P.M.        SESSION 3, Part I  

STRATEGIES FOR MITIGATING POTENTIAL SECURITY RISKS OF GENOME  
EDITING 

   
01.15 P.M.        Chair’s introduction to the session 
 
 Chair: Pilar Ossorio, University of Wisconsin- Madison 
 
01.20 P.M.        Legal, Regulatory, and Policy Strategies for Genome Editing: General  
 

Michele Garfinkel, EMBO 
 
S.R.Rao, Ministry of Science & Tehcnology, Government of India  
 

01.45 P.M.        Legal, Regulatory, and Policy Strategies: Security-Specific 
 

Daniel Feakes, Implementation Support Unit, Biological Weapons Convention   
 
Catherine Rhodes, Center for the Study of Existential Risk, University of Cambridge 

 
02.10 P.M.        Norms of Responsible Behavior and Voluntary Guidelines 
 

Lessons from the IAP Work on Responsible Conduct of Science—Indira 

Nath, All India Institute of Medical Sciences, New Delhi 
 
Recommendations from the Committee on the Handling of Security-Relevant 
Research in Germany—TBA 

 
02.35 P.M.        COFFEE BREAK 
 
03.05 P.M.        SESSION 3, Part II 

STRATEGIES FOR MITIGATING POTENTIAL SECURITY RISKS OF GENOME 
EDITING 

  
03.05 P.M.        Scientific and Technical Strategies 
  

General Overview— Ursula Jenal, Jenal & Partners 
 
Gene Drives— Owain Edwards, Commonwealth Scientific & Industrial Research 
Organisation 
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03.30 P.M.        Discussion with Session 3 Speakers 
 
04.10 P.M Introduction to the Breakout Groups— Pilar Ossorio  
 
04.15 P.M.        BREAK 
 
04.30 P.M.        SESSION 4  

BREAKOUT DISCUSSIONS: MAPPING POTENTIAL SECURITY RISKS TO  
MITIGATION STRATEGIES 

  
Breakout Group 1: Mitigation to the risk of human cell editing applications 
(Auditorium) 
 

Chair: Duanqing Pei, Chinese Academy of Sciences 
 
Speaker: Abhimanyu AL Veerakumarasivam, Perdana University 

 
Breakout Group 2: Mitigation to the risk of applications in agriculture (Seminar 2) 

 
Chair: TBA 
 
Speaker:  Rene Custers, Vlaams Institute for Biotechnology  

 
Breakout Group 3: Mitigation to the risk of gene drive applications (Seminar 5) 

 
Chair: Elizabeth Heitman, University of Texas Southwestern Medical Center  
 
Speaker: Ary Hoffman, University of Melbourne 

 
Breakout Group 4: Mitigation to the risk of microbial applications (Seminar 6) 

 
Chair:  Herawati Sudoyo, Eijkman Institute for Molecular Biology 

 
Speaker: Filippa Lentzos, Kings College London  

 
06.00 P.M.        APERTIF 
 
07.00 P.M.        DINNER 
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FRIDAY, 13th OCTOBER 
 
09.00 A.M.        SUMMARY OF SESSION 4 BREAKOUT GROUPS AND PLENARY DISCUSSION 
 

Chair:  Peter Mills, Nuffield Council  
 
 Report Out from Human Cell Editing Group 
  
 Report Out from Agriculture Group  
 
 Report Out from Gene Drive Group 
 
 Report Out from Microbe Group 
 
 Report-Out from Hackathon: Alexander Kagansky, University of Edinburgh  
 
09:35 A.M.        Plenary Discussion of Breakout Group Reports 
 
10.30 A.M.        COFFEE BREAK 
 
11.00 A.M.        SESSION 5 

PUBLIC COMMUNICATION AND ENGAGEMENT ON POTENTIAL SECURITY  
RISKS OF GENOME EDITING APPLICATIONS 

 
Chair:  Dietram Scheufele, University of Wisconsin-Madison   

 
11.00 A.M. Introduction to Session 5—Dietram Scheufele 
 
11.05 A.M. Commentary 1: Science Journalism in a Changing World—Volker Stollorz, Science Media 

Center Germany  
 
11.12 A.M.  Commentary 2: The Science of Communicating Risks and Benefits: When, Why, and 

How?— Dominique Brossard, University of Wisconsin-Madison 
 
11.19 A.M. Commentary 3: Public Engagement: Rationales, Methods and Intended Outcomes — 

Jason Delborne, North Carolina State University 
 
11:26 A.M. Commentary 4: Lessons from Engaging Global Communities of Science— Elizabeth 

Heitman, University of Texas Southwestern Medical Center 
 
11.33 A.M.  Commentary 5: Connecting with Publics in a World of Twitter, Blogs, and Online News 

Environments—TBA 
 
11.35 A.M. Panel Discussion 

 
12.30 P.M. SESSION 6 

THE WAY AHEAD  
 

Chair: Robin Lovell-Badge, The Francis Crick Institute  
 
Panel:  TBA 

 
01.15 P.M. CLOSING REMARKS 
 

Dr. Wilhelm Krull, Volkswagen Foundation   
 
Volker ter Meulen, IAP  
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01.30 P.M.  END OF WORKSHOP / REFRESHMENTS    
 



PLEASE RETURN TO 
VolkswagenStiftung, Kastanienallee 35, 30519 Hannover, Germany 
Mareike Rüßmann 
 
E-Mail: ruessmann@volkswagenstiftung.de 
FAX: 0049 511 83814335 
 

RESPONSE FORM Send back by July 28 
 

INTERNATIONAL WORKSHOP 
11-13 OCTOBER 2017 
ASSESSING THE SECURITY IMPLICATIONS OF GENOME EDITING 
TECHNOLOGY 
 
I will attend the workshop as follows: 
 

□ Wednesday, 11th October 
 

□ Thursday, 12th October 
 

□ Friday, 13th October 
 

 
I will need hotel accommodation for the following nights: 
 

□ 10th/11th October 
 

□ 11 th/ 12th October 
 

□ 12th/13th October 
 

□ 13th/14th October 

 
We kindly ask you to book your necessary flights and train tickets yourself. 
If this isn’t an ideal option for you, please contact Mareike Rüssmann. 
 
Catering will be provided for the whole workshop. Please, specify if there are any dietary 
requirements:……………………………………………………………..…………. 
 

Surname  

Firstname  

Institution  

City  

Country  

E-Mail  

 
 
Signature………………………………………………………………………………………. 



From:
To: Mr. Zach Adelman

Date: 7/12/2017 4:15:43 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-12 15:14.

RE: Topic 1-conservation of biological diversity  [#8519]

 

Thank you for the message [#8518] with a link to the 12 July 2017 article in Nature (doi:10.1038/nature23017). The illustrious authors recognize that DNA is a

medium of transmission of information in their opening sentences:

“DNA is an excellent medium for archiving data. Recent efforts have illustrated the potential for information storage in DNA using synthesized oligonucleotides

assembled in vitro. A relatively unexplored avenue of information storage in DNA is the ability to write information into the genome of a living cell by the addition

of nucleotides over time.

Recognition of information as the object of R&D does not exists in the AHTEG definition of synthetic biology.

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 3:33:54 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joaquim A. Machado, Brazil on 2017-07-12 14:27.

RE: Topic 1-conservation of biological diversity  [#8518]

 

I think our group would like to take a look on this paper…

https://www.nature.com/nature/journal/vaop/ncurrent/full/nature23017.html

All the best,

Joaquim A. Machado

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 2:47:03 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-12 13:42.

RE: Pluses and minuses of synbio for conservation - and an argument for counter-factuals  [#8517]

 

Dear Members

At the end of first week, we moved from mosquitoes to CRISPR. Now we may try to list the points for topic 1 agreed by all members so far. Hence, we may enlist

the gaps to discuss in the forthcoming days..

As I understood from the discussion (members may please change where they differ in their views, I’m just trying to list)

1. Synthetic biology is highly appreciable in confined research environments and should be encouraged with stringent regulations when and where required

2. Vector control is permitted (provided it’s not eradicating the species as a whole) and its impact analyses on biodiversity, food chain in its local ecology should

be studied in detail over a period of time with periodic intervals

3. Cases of GMO’s release towards protecting the environment viz., clearing the oil spillage in water bodies, Geography based research may be permitted only if

they are protecting the environment (more discussion in this subject area is needed)

4. Release of crops with sterility genes and resistance marker genes are to be stopped / or prevented. GMOs may be released in the environment on

confirmation that they don’t contain any such genes (may be removed using any other technique)

5. Release of herbicide tolerance or tolerance to any other chemical in food crops should be restricted (as there may be carryover of harmful chemicals in food

products)

6. Synthetic biology and its products are highly beneficial molecular farming, in processing industries, fuels etc.. as the deliverable is not a GMO?. Only the

product reaches the consumer.

We are yet to discuss

1. Contribution of synthetic biology at its impact on climate change related issues and biodiversity

2. Gene delivery systems in human health and related research

3. There are new areas of research in which synthetic biology intervention is needed to concentrate more viz., neurodegenerative diseases, retinitis pigmentosa,

cancer research and handling of human pathogens for research in relation to biodiversity (of natural alleles)

4. Members may recommend eradicating pathogens rather than vectors in all possible cases (may exclude Malaria for time being).

In my opinion we are yet to cover three major subjects.. 1.Medicine, 2. Agriculture and 3. Microbiology as they directly impact on both human and environment.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 2:45:30 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Motlalepula Pholo, Department of Agricultural Research on 2017-07-12 13:40.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8516]

 

Dear all

By following the discussions, I still retaliate  that synthetic biology systems just like any other GM techniques should be treated as LMOs. Both GM techniques and

synthetic biology techniques in my opinion result into an LMOs or their products. Again biodiversity issues that have been raised since the onset of this

discussion are  covered under  CPB. Therefore synthetic biology systems and their products are of no exceptions just like and other LMOs.

On the other hand, just like i said before, stringent measures against synthetic biology systems cannot be of good to innovations on addressing problematic

issues in life. We should also take into account substantial equivalence measures on the technology versus what has been occurring naturally (e.g mutation), as

well as the scientifically proven adverse effects of GM technology on biodiversity.  I hope you will advice in that regard.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 2:40:34 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-12 13:33.

RE: Opening of Discussion  [#8515]

 

Dear Members

#8510- Always in an organism genes work in a network. When we introduce a new gene, there could be lot of chances of feedback regulation at post

transcriptional and translational level within a cytoplasm or organism as a whole. Only case by case (each event is totally different. So we can’t say everything as

a success or a failure) analyses will prove its impacts.

Thanks Ms.Delphine (#8486),

#8513 – Ms. Eva – conventional mutation breeding is escorted by selection cycles in natural breeding conditions – (not in open pollinated state). Further, only

favorable phenotypes are selected – there is no harm in that. Apart from that, many of the cultivated varieties are mutants and polyploids derived through such

procedure.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 12:58:11 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-12 11:56.

RE: Topic 1-conservation of biological diversity - natural variations contribute to diversity  [#8514]

 

Dear Members,

The discussion is going great now.  I will try to answer Mr.Paul’s questions.

1. Any variation added to the pool actually increases diversity. (Provided it is not containing any deleterious genes)

2. Polyploidy is generated in nature as well as by artificial means of inducing mutants

3. Polyploidy may or may not be crossable in any plant species with a diploid as it creates imbalance and partial synteny during cell division

4. Strawberries (as well as many of the polyploids are) vegetatively propagated. So any adjacent GMO or LMO cannot directly affect them through pollen

contamination

5. Natural cultivars are the members of biodiversity; they effect biodiversity

6. Not just natural breeding, even MAS or any basic tool in biotechnology based breeding doesn’t require the whole genome, but CRISPR needs to identify the

unique target. Identifying unique targets in larger genomes are highly tricky as I mentioned already

What nature introduced in the form of a mutant or a polyploidy don’t have any deleterious gene which is autokilling by nature to destroy its own genome. Infact

those naturally introduced variations are of “selfish” in nature to perpetuate. But what we introduce is against natural selection and it affects the other organisms

too.

I hope my answers are enough to clear the question.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 12:33:51 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-12 11:30.

RE: Topic 1-conservation of biological diversity  [#8513]

 

I agree that crops derived from unregulated techniques such as mutational breeding (which was largely inefficient at generating useful crops) should also be

regulated and screened at the genomic level (and higher levels), as should GMO crops which currently do not require whole genome sequencing for RA.

However, I disagree with the idea that CRISPR and other gene edited products are no different to other conventionally bred crops, whose natural variation is

based on allelic differences that have survived natural selection for many years. This is a natural mechanism operating on the level of the DNA to generate

diversity within a species, yet at the same time preserve the integrity of the genome with letter-by-letter exactness.

I struggle with 1) the concept that gene editing is precise, when the side effects are well understood, and 2) the concept that CRISPR is both novel, and also as

good as natural, and thus can be declared to have history of safe use. It cant be both. It must be thoroughly tested, and until full profiling techniques that

analyse global gene/mRNA/ncRNA/protein/metabolite profiling, the claim that this tool is precise is rather based on assumption and faith, and not evidence-

based science. It seems highly unlikely that precision and detection methods can reach a level where off-target effects can be confirmed to be absent. 

Regulation in this case, should be stringent if we are to follow the CBP's precautionary principle.

The same issue of off-target applies to RNA species also. Some crops and sprays are now on the market in the US, without testing of off-target effects. We are

seeing in the literature that RNA epigenetic effects can even be inherited in certain cases, another aspect that could have long term effects on biodiversity. The

fact that plant ncRNAs have modifications that make them highly stable (unlike mRNAs) means that risk of exposure is far greater than has been previously

assumed.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 12:27:30 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Antoinette Piaggio, USDA/APHIS/National Wildlife Research Center on 2017-07-12 11:26.

RE: Topic 1-conservation of biological diversity  [#8512]

 

My name is Toni Piaggio, I am a wildlife geneticist with the US federal govt. I am pleased to see all sides of these issues presented. I did want to be sure that

we all had the latest research on the topics to work from. This week a paper by Lareau et al. was put out (not peer-reviewed yet however) that demonstrated that

the previous work by Schaefer et al. (2017) that was based on looking at CRISPR-Cas9 editing across the genome of 3 mice (with a single control mouse) and

put forth that many unexpected changes occurred across the genome was likely due to the close genetic relatedness of the two mice relative to the single control

mouse, which was from a different lineage. The Lareau paper argues that the mice must be genetically identical to start in order to be able to show changes are

due to the gene editing rather than natural mutations not shared between the lineages before the editing occurred.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 11:40:29 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Paul Freemont, Imperial College London on 2017-07-12 10:34.

RE: Topic 1-conservation of biological diversity  [#8511]

 

I have read with the interest the latest comments and citations on CRISPr off-target effects and how these might affect biodiversity in released applications. It is

well documented that using CRISPr gene editing can produce off-target effects and many researchers are working to reduce these.

However to balance the discussion a little I would like to offer an observation. i note that natural breeding programs including farm and fruit products produces a

series of genetic alterations which are unknown. I was surprised to learn (please correct  me if I am wrong) that products from 'natural' breeding methods do not

have to have their genomes sequenced as part of current regulatory structures. In fact i was slightly taken aback when i looked into shop sold strawberries as a

useful source for extracting DNA for school  teaching or public  demos. It turns out that wild strawberries contain 7 pairs of chromosomes and a genome size of

206 million base pairs and 34,809 predicted genes.  Cultivated strawberries (which are often up to 10x size of wild strawberries) are estimated to have 8 lots of 7

chromosomes and a total of 56 chromosomes (polypoidy). The genomes sequences of these cultivars is unavailable as it any of the genetic changes which have

resulted in the large sweet and delicious strawberries we buy. Do natural cultivars affect biodiversity and if so does anyone have any exemplars they can share?

I am a little perplexed about the arguments against rationale often knowledge based targetting of genetic changes using new tools like CRISPr for specific

purposes. If we do not know what  the genetic variations we have introduced into what we call 'natural' organic products though 'natural' breeding/cultivation

methods then why are we so  against rationale genetic engineering.
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CC: Morgane Danielou
Date: 7/12/2017 10:42:53 AM

Subject: CBD Online Forum Update

Hi all,
 
Please see below for the latest developments in the CBD online forum. The rate of posting has dropped off somewhat since last
week, but please be advised that the forum will close on July 17th and there may be a flurry of activity right at the end.
 
Points you may wish to address:

Christoph Then, Testbiotech: https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8365#8495
Identifies gene drives inserted into mosquitoes and other organisms as technologies that are particularly susceptible to
producing unforeseeable effects when released in the field, due to environmental stressors not present under laboratory
conditions.
Suggests that risk-assessment cut-off criteria and regulatory boundaries be instituted in cases where projects may cause
technically inserted genetic information to persist in wild populations, and where sound risk-assessment is not possible
due to the unknowns outlined above.

Carlos Bravo, Columbia: https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8499
Refers to unspecified negative effects which could result from transfer of artificial genetic material to wild populations via
vertical gene transfer and introgression.
Mentions that vector suppression may lead to the emergence of new threats as other disease vectors replace those that
are suppressed.

Please note that the above concern is not specifically related to synthbio and may be beyond the scope of the
forum’s activities.

 
Summary of new developments:
There has been substantial discussion of the potential off-target effects associated with current CRISPR-Cas9 methods (https://
bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8498; https://bch.cbd.int/synbio/open-ended/discussion/?
threadid=8384#8504), with some referring to a recent publication by Schaefer et al on CRISPR-Cas9 editing and unexpected
mutations in mice in Nature Methods (https://www.nature.com/nmeth/journal/v14/n6/full/nmeth.4293.html ). However, some
have called into question this interpretation of the study due to limitations in the experimental design, and presented evidence of
Cas9 specificity being increased (https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8506 ).  
 
Regards,
Ben
 

Ben Robinson
Policy Coordinator
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+39 334 994 2405
ben@
www.emergingag.com
Follow Emerging ag on LinkedIn
 
CBD Online Forum on Synthetic Biology will take place soon! Experts should register online  to participate.
Contact us if you require assistance.
Supporter of the Manyinga orphan schools project – find out more at www.manyinga.org
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 9:51:54 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-12 08:49.

RE: Opening of Discussion  [#8510]

 

I would like to just add some examples of unintended effects that have recently been documented in LMOs, the same risks could be extrapolated to gene

editing techniques, with resulting ecological/health/agronomic effects: 

-Insecticidal Bt Cotton: increased susceptibility of root fungal disease caused by altered levels of sugars and amino acids (Li et al., 2009); reduced levels of Bt

toxins during flowering period and   altered chemistry of mature plants reduced toxicity of Bt  toxins to pests (Olsen et al., 2005)

-Herbicide-tolerant NK603 maize: altered composition of nutrients in plant, including 28-fold rise in polyamines – can be toxic (Mesnage., 2016)

- Golden rice: when bred to Indian rice variety, it was found that homozygous plants for the transgene, were dwarfed and stunted due to transgene disruption of

gene expression related to photosynthesis and growth hormone production.

Whether or not these disruptions are deemed natural or not fails to take into account that these crops are sold to benefit small farmers in developing countries.

Such effects on agronomic performance is only going to exacerbate food production ,especially when such seeds are aggressively marketed over indigenous

varieties. This is highlighted by the recent phasing out of GM cotton in Burkina Faso, a nation renowned for its quality cotton. Introducing the Bt transgene into

local varieties led to shorter cotton fibres and a decline in profits for the farmers who then pursued compensation for their losses. It is vital that a holistic

consideration of the effects of these modifications are taken into account, including socio-economic considerations that might result from unintended effects.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 9:33:36 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-12 08:28.

RE: Topic 1-conservation of biological diversity  [#8509]

 

The fact that CRISPR relies on the endogenous repair mechanisms of the cell opens up the process to unpredictable genomic DNA edits that can result in large-

scale deletions and insertions. This is part and parcel of the technology as it currently stands, even acknowledged and taken advantage of by companies such as

DuPont who recently gained licencing agreements of the technology and are heavily invested in it. They published a recent Nature Methods paper in the issue:

Mapping the genomic landscape of CRISPR–Cas9 cleavage. Again, such side effects of the technique implies inherent risk of gene editing, and thus would be

appropriate for them to fall under the current definition of an LMO.

The efforts to discredit that mouse CRISPR paper is largely predictable. I can also point to the authors' response to such critiques. There are however, multiple

studies regarding off-target effects and development of techniques for their detection, a few recently published (Nat Biotech 33, 822; Nature Biotech 33, 1679;

Nat Methods 12, 237) One of those even detected chromosomal translocations.  Some of these studies report that they can reduce off-target effects

substantially, but we are not at the stage of guaranteeing lack of off-target effects by any means.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 9:21:48 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jim Louter, Canada on 2017-07-12 08:18.

RE: Opening of Discussion  [#8508]

 

Responding to Mark Tizard reply (post #8507):  Thank you Mark for your patient and thorough analysis.  I agree completely!

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238508&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=zMGWnpyiGdmI_WaRe1oe4q61UhVi-Xl3FOnZquRiiTQ&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238508&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=zMGWnpyiGdmI_WaRe1oe4q61UhVi-Xl3FOnZquRiiTQ&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-26replyto-3D8508-238508&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=cipDzgyKkFiisolLv0As6512k3Aq9zjuaWU0uULvz6w&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8365&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=Z_CBMj7JFXHj0dnGdibvbB1OVL9GK2PnSN2qVummi0U&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=1QHA4zlDw3Q2IQRW-0NPj0hy0fC6nLPH225W7J95LW8&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=1QHA4zlDw3Q2IQRW-0NPj0hy0fC6nLPH225W7J95LW8&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Xj5TjMICp0rSVj-9lu3u681aZf1PNtnrzNlG2EFXOPM&s=1QHA4zlDw3Q2IQRW-0NPj0hy0fC6nLPH225W7J95LW8&e=


From:
To: Mr. Zach Adelman

Date: 7/12/2017 9:21:48 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jim Louter, Canada on 2017-07-12 08:18.

RE: Opening of Discussion  [#8508]

 

Responding to Mark Tizard reply (post #8507):  Thank you Mark for your patient and thorough analysis.  I agree completely!
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 9:09:48 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mark Tizard, CSIRO Health & Biosecurity on 2017-07-12 08:05.

RE: Opening of Discussion  [#8507]

 

In response to Mr Thomas’s comments re off-target effects of gene editing tools (post #8450), it is important to consider what those off target effects may

result in genetically and phenotypically.  The biodiversity that we all seek to defend and protect has come from millennia of mutational events that create large

numbers of variant for a majority of genes that collectively instruct the assemble of a given organism in a species and that individual has one composition of

those variations of the genes – one set of alleles (the variants of the genes). Natural selection for variations in gene by environment over time (long periods of

time) leads to effective congregations of genes (within individuals) that grouped together define species. Without this we would not have the biological diversity

we see around us. And it is an on-going process.

What is the point of this? Gene editing (call it CRISPR, that is the current mode but there will likely be other forms in the future, it was TALENs and ZFNs in the

recent past) gives scientist unprecedented precision to make directed changes to genomes. Yes precision for the selected target but what of the off target

effects? There is conflicting evidence of the frequency with which they occur – it will depend on the organism and the details of how the editing was performed

[were you editing this with a laptop, a tablet, a smartphone, pen and paper]. So there may be some unplanned off target edits. Are they important? That

question has to be framed in the context of how they might differ from edits caused by natural mutation events that are very frequent in sexual reproduction.

Look at a chromosomal spread of gametocytes (the cells that make sperm and ova), look at the number of chiasma that occur – these are the so called

“crossings-over”, they are breaks in the chromosomes that are then re-healed after exchange of DNA from maternal to paternal chromosomes. This is the

engine-room of genetic variation and reshuffling and it is why sex is so prevalent and so important in the natural world of biodiversity. Breaking and fixing

chromosomes is a natural part of this and it is how genetic variations between individual in a population are generated. It is essential to the diversity that is

required for the fitness, resilience and survival of a species in a changing environment. 

So we can use whole genome sequencing of a gene edited organism to look for off target changes but distinguishing the few that might come from off target

events from those that occur by chance (natural variation) is almost impossible in anything other than an inbred strain of animal or plant.

Chiasma that occur during gamete formation enable gene reshuffling and this is the “genetic modification” that has been used to shape all of our agricultural

animals and our companion animals, dogs and cats.  These are “natural” process that have been going on for around 10,000 years.  How do the natural variants

of a given gene survive and propagate? First by not being detrimental to the development, physiological processes or behaviours of organism that is carrying

them, second by imparting some (albeit) small advantage at some stage in the organism’s life.

If this in an agricultural setting then the risks should be low since the material is controlled.

So the question is if a gene editing system (CRISPR for example) or the introduction of a transgene (GM) has an off-target consequence then what impact does

it have on the primary organism (the individual that may be released into the environment)? If it is not deleterious the unexpected change may be retained. If it

is retained does it confer an advantage at the expense of others in the population? If so how is this any different to the evolution of any other novel trait based

on an allele variant in the population? So does this change significantly alter the role of that organism in the ecosystem in any perceivably different way to any

other allele for any other gene in individuals in the population?

Finding and characterising the small changes in the billions of base pairs that make up most plant and animal genomes not sensible way to go in tackling this

issue. Probabilities are low that any change like this would have an effect any different to the chances of a similar outcome from a natural variation process.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 8:21:20 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Prof Steven Russell, University of Cambridge on 2017-07-12 07:15.

RE: Topic 1-conservation of biological diversity  [#8506]

 

Re off target effects (#8504): The  work of Schafer et al in mice published earlier this year (https://www.nature.com/nmeth/journal/v14/n6/full/

nmeth.4293.html) is being used as an exemplar of extensive off target-effects with current CRISPR-Cas9 methods. However, the interpretation of these data

have been called into question due to limitations in the experimental design (http://www.biorxiv.org/content/biorxiv/early/2017/06/21/153338.full.pdf ). In

addition, there are considerable efforts aimed at developing more specific nucleases, i.e. work from the Dudna lab published this week shows how Cas9

specificity may be increased (http://www.biorxiv.org/content/early/2017/07/06/160036 ).
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 7:39:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Taye Birhanu, Ethiopia on 2017-07-12 06:37.

RE: Topic 1-conservation of biological diversity  [#8505]

 

Hello every one!!

Most of you have well noted the negative impacts on mosquitoes arising from genome editing. It is good to see CRISPR-Cas9 gene drive system targeting

female reproduction in the malaria mosquito reducing the reproductive capability of the insect vector. As a result, it has direct negative influence on anopheles

mosquito population. In my opinion, this is either gene knock out or knock in. therefore, unless there exists insertion of synthetic genes along with the

nuclease, this case fall within the scope of legislation regulating genetically modified organisms (GMOs).

On the other hand, there are indirect impacts on biodiversity arising from synthetic metabolic engineering. Organic chemical synthesis through synthetic

metabolic engineering may have impact on biodiversity, for example in 1.3 propanediol production  the engineered species is switched off to use the substrate

glycerol and switched on to use hexoses like sugar that may have consequence on the environment. Here off target and non-target cases couldn’t work because

it is competition for nutrient.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 7:28:05 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Eva Sirinathsinghji, Third World Network on 2017-07-12 06:26.

RE: Topic 1-conservation of biological diversity  [#8504]

 

Dear All,

I am v grateful to participate in this discussion and thank everyone for their interesting insights. My name is Eva Sirinathsinghji and I work on biosafety issues of

GMOs and pesticides in agriculture.

I have a couple of points to make regarding the potential negative impacts to biodiversity and regulation of new techniques.

Off target effects of gene editing technologies and RNA technologies:

- RNAs have recently been shown to survive mammalian digestion. They have also recently been shown to have cross-kingdom regulatory capacity, with

experiments now validated in numerous studies. Regulatory RNAs from foods are now understood to be able to regulate human genes following consumption. 

We also know that predictive off-target effects of regulatory dsRNAs by bioinformatics are not sufficiently reliable.  The introduction of synthetic RNAs into the

environment could therefore have unintended effects on non-target organisms including humans.

- Large-scale off-target effects of CRISPR was recently highlighted in both a mammalian study in mice, as well as in plants where there were over 100 mutations

include large-scale deletions and insertions of genetic material as well as integrations of the vector backbone.

This brings me to my second issue with regards to regulation of new techniques for LMOs. Some of the above effects are related to the technique themselves

and highlight the need to continue with the definition of an LMO as one involving the use of biotechnological techniques. I have seen a couple of comments on

the thread suggesting a move towards defining an LMO by the product and not the modification technique. Such a move would ignore the inherent risks of these

techniques, some of which are identical to standard LMOs. The suggestion that the genetic variation introduced is nothing more than natural variation ignores the

above findings of large-scale rearrangements, vector integration into the genomes, all of which were only discovered following thorough genome-wide analyses

currently not required in RA for LMOs.

Many risks relating to current LMOs have already materialised, highlighting the continued need to define an LMO by its technique and not just the final product.

Any relaxation of this definition could lead to lack of RA, labelling and monitoring. Regulation might instead, be best modified and updated to take into account

novel risks introduced by new techniques. For example, the inclusion of “omics” technologies for thorough global screening of disruptions to at DNA/RNA/protein/

metabolite level could assist in picking up unintended effects.

Lastly, the issue of benefits sharing and biopiracy is a big concern. I support the moves to treat digital sequence information as physical biodiversity samples.
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From:
To: Mr. Zach Adelman

Date: 7/12/2017 4:15:34 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jean Bruno Mikissa, Gabon on 2017-07-12 03:09.

RE: Topic 1-conservation of biological diversity  [#8503]

 

Greetings to all

I am Dr. Jean Bruno MIKISSA, I am Lecturer at Ecole Nationale Eaux et Forêts of Gabon, I am Catagena National Focal Point and I conducted the Biosafety

project in my Country. As this is my first post, I would like thanks all my colleagues for their good contributions. Sorry to join late the forum due to my work in

the field. Just I want share the point of view rise by Mothalepula. It is important to take into account the Cartagena protocol issues and Invasive Alien Species.

Thanks

Jean Bruno MIKISSA
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 1:21:20 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Motlalepula Pholo, Department of Agricultural Research on 2017-07-11 12:19.

RE: Topic 1-conservation of biological diversity  [#8502]

 

This is also on the  issues raised by Carlos about the use of “gene drive” systems to spread traits aimed at suppressing populations of disease vectors (such as

mosquitoes) could lead to the introduction of new diseases.

We understand the objective is to suppress the receptor protein responsible for the completion of the malaria cycle. However, one might ask what about the both

knock out and knock in effect. This means the genetic makeup of the organism is also changed. What might lead to this changes in this genetic material that

might affect other signalling pathways i the organism metabolism. What will those effects lead in terms of diseases or pathogens, behavioural changes that can

affect the ecosystem services. Are there confined studies carried out by far on the effect of CRISPR/Cas 9 on currently been done its effect on ecosystems.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 12:45:17 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-11 11:43.

RE: Opening of Discussion  [#8501]

 

Chris Then uses “genetic information” six times in [#8495] even though we have been implored to stick to the AHTEG definition which deals with “genetic

materials, living organisms and biological systems”.  Not one use of “genetic information” in [#8495] could have been substituted with “genetic materials”,

“living organisms” or “biological systems” and retained the intended meaning. The observation is not a criticism of the valuable insights provided by Dr. Then.

On the contrary, it is to show once again why we must grapple with correcting the AHTEG definition.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 12:10:22 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mart Loog, Estonia on 2017-07-11 11:06.

RE: Opening of Discussion  [#8500]

 

Mart Loog, professor of molecular systems biology, Estonian Centre for Synthetic Biology

I agree that synthetic spieces using orthogonal coding and well-defined multiply-backup-ed suicidal containment moduls written in their genome, could be the

ultimate and ideal solution. In this case we have to wait until the technology is good enough... before we test any synthetic life in open field.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 11:45:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Carlos Augusto Ospina Bravo, Colombia on 2017-07-11 10:42.

RE: Topic 1-conservation of biological diversity  [#8499]

 

Taking as reference the reports of the convention of biological diversity on the discussions that have occurred around the biology of the environment, it can be

established that the biology presents a series of benefits and technological developments, however these developments can lead to possible negative effects to

the environment And biodivesity as they are:

- The transfer of genetic material from microbes which were produced through synthetic biology

and released into the environment, to other microorganisms could have unforeseeable

consequences;

- The use of “gene drive” systems to spread traits aimed at suppressing populations of disease

vectors (such as mosquitoes) could lead to the introduction of new diseases through the

replacement of the population of the original disease vector by another vector species;

- Possible toxic and other negative effects on non-target organisms, such as soil microorganisms,

beneficial insects, other animals and plants;

- Potential negative impacts to the conservation and sustainable use of biodiversity could arise from the transfer of genetic material to wild populations via

vertical gene transfer and introgression.

Synthetic biology is a great opportunity for innovation and development, every day it takes more strength, it is important to generate the necessary instruments

to allow its development to be carried out in a controlled and sustainable way, since at this moment we are not sure of what are its environmental impacts And

biodiversity.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 11:27:54 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Sarah Agapito-Tenfen, Brazil on 2017-07-11 10:21.

RE: Topic 1-conservation of biological diversity  [#8498]

 

Dear colleagues,

Thank you Casper for accepting the challenge of moderating this discussion and thanks to the Secretariat for compiling the information presented in the

supporting document. My name is Sarah Agapito, I am a plant biologist at GenØk Center for Biosafety in Norway (the national competence center in biosafety)

and also an adviser to the Brazilian Government. We have already lectured two international courses on biosafety aspects of synbio and also wrote two reports on

knowledge gaps in synbio and new techniques. The main goal of my research is to uncover the roles of transgenes and CRISPR mutations in gene regulation in

plant systems and to apply that knowledge to assessing their safe use in food and the environment.

I would like to contribute to the discussion by following the task that has been given to us and thus reply to the guiding questions below.

Question 1) Re. potential negative impacts

As mentioned by the moderator and other colleagues, synthetic nucleases, such as the CRISPR-Cas system for genome editing, are one of the most promising

and powerful supporting techniques in synthetic biology. However, these systems still lack fundamental knowledge about their functioning and safety. Biosafety

concerns have been raised regarding their potential to cause off-target mutations, or mutations in genomic sites other then the intended site. Off-target

mutations can be hard to detect due to the possibility of small deletions/insertions. On the other hand, even small changes in genomic sequence can lead to

significant alterations in gene regulation, protein contend and, consequently, metabolic disturbance. Unintended changes in synbio organisms and components

can be harmful to organisms exposed to them. Kinetics of such nucleases and mutation stability are also of concern and long-term studies have yet not been

performed in vivo, especially in the field of plant biology.

Question 2) Re. research on potential negative impacts

We have started a small pilot project on plasticity of plant cells that have been genome edited, and how they can cope with such interventions, focusing on

CRISPR off-target activity (http://genok.no/the-synplast-project/ ). I am not aware of research exclusively dedicated to biosafety aspects of synbio. Usually,

research is dedicated to the development of products, which might include a safety analysis.

Question 3) Re. other relevant technological developments

Genome editing techniques, which do not include a template DNA (and thus based on non-homologous end joining), as well as CRISPR nickase systems, should

be carefully considered in this discussion because of the challenges related to their detection and identification and also risk assessment.

Best regards,

Sarah Agapito
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 11:03:56 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Carlos Augusto Ospina Bravo, Colombia on 2017-07-11 09:57.

RE: Topic 1-conservation of biological diversity  [#8497]

 

Hello

I am Carlos Augusto Ospina Bravo, I am Biologist, Ms.C in Microbiology, I work as a professional specialized in the Ministry of Environment and Sustainable

Development of Colombia.

Following the topic of discussion of topic 1.

Taking into account that there is still no clarity on the adverse effects that developments derived from synthetic biology can have, because it is a complex and

recent area, it is possible to make an analysis of what has been developed and to think about the possible effects that could Have for biodiversity, some of the

negative effects could be:

• If the production of applications in synthetic biology expands significantly, both intentional and involuntary environmental impacts could be important. For

example, the production of biofuels.

• Possible future applications of synthetic biology that could be beneficial to the conservation and sustainable use of biological diversity, such as microorganisms

designed for bioremediation, to improve agricultural efficiency, to stop desertification, to cure wildlife diseases, Etc., would require the release into the

environment of micro-organisms resulting from synthetic biology techniques.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 10:03:58 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jose Jimenez, University of Surrey on 2017-07-11 08:57.

RE: Opening of Discussion  [#8496]

 

In response to Christoph Then (#8495). I am very sorry for the ignorance, but isn't this the ideal case in which when the engineered variety crosses with wild-type

does not produce a very fit progeny? It is unlikely that the crosses will take over any population due to their impaired physiology, which eventually will lead to

their extinction in the case of accidental crossing.

Very recently I had the chance to attend to conferences on xenobiology (in which natural components of living beings are replaced by artificial ones that can only

be found in the lab; e.g. non natural nucleic acids or amino acids), that essentially acts as a measure to prevent unwanted spread of modified organisms

(mainly bacteria). Using multiple xenobiological elements is believed to be the ultimate form of biocontainment due to the additive effects of each of the

modifications.

Best regards,

Jose (Lecturer in Synthetic Biology, University of Surrey, UK)
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 9:46:32 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Christoph Then, Testbiotech on 2017-07-11 08:39.

RE: Opening of Discussion  [#8495]

 

Dear all,

my name is Christoph Then, I took part in this AHTEG from the beginning. I am representing ENSSER (The European Network of Scientists for Social and

Environmental Responsibility, http://www.ensser.org/ ) in this discussion, my 'homebase' is Testbtioch, a non-profit organisation in Germany http://

www.testbiotech.org)

I try to answer to the three questions, being aware that many interesting things were introduced already.

(1) Regarding the question of possible adverse impacts. I would like to illustrate the problem using a recent example published in the context of research on

Golden Rice: Crossing the manipulated rice with the Indian variety Swarna led to unexpected gene disruption (http://journals.plos.org/plosone/article?

id=10.1371/journal.pone.0169600). The resulting plants showed extensive disturbance in their growth. The new gene constructs interfered with the plant’s own

gene for producing growth hormones, and the additional gene constructs were not, as intended, active solely in the kernels, but also in the leaves. This led to a

substantial reduction in the content of chlorophyll that is essential for vital functions in the plants. These unintended effects were not detected in previous

investigations, and it had been assumed that the genetically engineered plants used in these trials would show genetic stability. In fact, these detrimental

genomic effects remained undetected until the transgenic plants were crossed with the variety known as Swarna, which is grown widely in India. If this effect had

occurred after large scale cultivation, it is likely that the relevant genetic information would have been transferred to weedy rice known to exchange genetic

information with cultivated rice. The problematic gene constructs from the weedy rice could then have been passed into regional rice varieties. This sort of

geneflow could have a major negative impact on seed biodiversity.

I think this example is relevant for the discussion of the more recent applications in SynBio: Synthetic biology plans to introduce new technically inserted genetic

information and / or technically induced patterns of genetic changes into domestic and wild populations. Organisms, such as those belonging to insect species

that are kept in the laboratory, are selected according their potential to survive in the lab. If the new genetic information is passed from these insects into wild

populations, the genetic background can be vastly different and lead to effects that were not observed in the lab. Further, they would be exposed to a wide range

of environmental stressors that are known to have the potential to trigger unexpected effects in genetically engineered organisms. In many cases, these effects

cannot be predicted to the extent that would be necessary to perform sound risk assessment.

Some conclusions: In the light of these uncertainties and unknowns, cut-off criteria have to be defined for risk assessment and regulatory boundaries

established to prevent releases that can cause technical genetic information to persist in wild or domestic populations. This is especially relevant for the most

recent technological developments, such as gene drives, that are planned to be introduced into mosquitos, pest insects, weeds, rodents and others. There are

also other organisms with technically inserted genetic information and / or technically induced pattern of genetic changes that should not be allowed to spread

these genetic conditions into domestic and wild populations. These aspects are closely interrelated with potential spontaneous transboundary movements and

the protection of agricultural systems, such as organic agriculture, which have to be considered under the objectives of the CBD.

(2) I am involved in a pilot project called GeneTip. http://www.genetip.de/index.php/en/biottip-pilot-study/ . If anyone is interested, I would be pleased to

provide further background information.

(3) I think several of the issues, such as gene drives and CRISPR have already been mentioned.  In regard to gene drives we have to be aware that possible

applications are not restricted to malaria (I wonder if there is some kind of campaign going to propagate this specific application within this online forum?). I also

would like to add other techniques, such as Oxitec´s RIDL or the application of miRNA that are meant to interact with natural populations via synthetically derived

nucleotides.

Further, the use of gene synthesis to resurrect or create deadly viruses is a hot topic that is currently being discussed in the context of Canadian research on the

horsepox virus: http://apps.who.int/iris/bitstream/10665/198357/1/WHO_HSE_PED_2015.1_eng.pdf?ua=1 . As already mentioned, this should also be dealt

within this group.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 9:27:20 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joaquim A. Machado, Brazil on 2017-07-11 08:25.

RE: Opening of Discussion  [#8494]

 

I support Mr. Tizard's proposal:

The regulations that should apply would follow the suggestion by Pr Bonsall (post #8474) being proportionate, appropriate and evidence-based and predicated

on plausible pathways to harm, with risk management commensurate with the risk assessment. This is in preference to the concept solely of “stringent

regulations” (post #8480) unless the risk analysis shows that proportionate and appropriate is equal to stringent.

Joaquim A. Machado

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238494&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=u4sh-3c-JOWTFbPbh0prFJk0ncxXUuIhVBfK_6sOFQs&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238494&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=u4sh-3c-JOWTFbPbh0prFJk0ncxXUuIhVBfK_6sOFQs&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-26replyto-3D8494-238494&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=yN51EX0X6FPz5QiSsbNQ5u81bXkrkHd8Y9ep2j3BSGY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8365&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=IMAT8w4eZEXIdWeOimDBcoN1oKJYdx_DrWvYrQzhKXQ&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=7gGKFCrAIFwH39FOyrK3XvFEzao5ca-CY-wwt8BMDrw&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=7gGKFCrAIFwH39FOyrK3XvFEzao5ca-CY-wwt8BMDrw&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=Apl4ocfxZ9EhEg3wttLal9e6aR0jehUTnXvjTSfbcHw&s=7gGKFCrAIFwH39FOyrK3XvFEzao5ca-CY-wwt8BMDrw&e=


From:
To: Mr. Zach Adelman

Date: 7/11/2017 9:03:34 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Melissa Willey, UNEP/SCBD/Biosafety on 2017-07-11 08:01.

RE: Opening of Discussion  [#8493]

 

POSTED ON BEHALF OF Hiroshi Yoshikura

----------------------------------------------------

My name is Hiroshi Yoshikura, once the Codex chair of the Task Force on foods derived from modern biotechnology. Our chair, Dr. Casper Linnestad, asked us

three questions, which attracted many interesting comments. If the same questions be asked several years later or even next year, there will be different

comments reflecting advancement of the technology involved. In this sense, it may be important for CBD expert group(s) to follow closely the development of

technologies related to synthetic biology. Having said, however, despite of new technologies that may arise one after another, the  approach to the risk

assessment of the new emerging technologies should remain the same, which is based on Annex III Risk assessment of Cartagena Protocol, particularly

paragraphs 5, “risks … should be considered in the context of the risks posed by the non-modified recipients …”, as no living organisms, notably humans(?), are

risk-free. For CBD, it may be interesting to consider how this approach, “comparative safety assessment”, could be used for assessment of ever progressing

synthetic biology. One approach could be to use as a comparator “conventional counterparts”* that were used or experienced with good or bad consequences

now and in the past. 

Sincerely,

Hiroshi Yoshikura

National Institute of Infectious Diseases Japan, Emeritus member
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 8:45:46 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mark Tizard, CSIRO Health & Biosecurity on 2017-07-11 07:43.

RE: Opening of Discussion  [#8492]

 

My name is Mark Tizard, I work with CSIRO, an Australian federal government research agency, and have joined the forum late due to international travel

commitments. Thank you to Casper for moderating this forum and to everyone for the enthusiastic contributions thus far.

Topic 1 (Reviewing recent technological developments within the field of synthetic biology to assess if the developments could lead to impacts on biodiversity and

the three objectives of the Convention, including unexpected and significant impacts) is our groups focus until 17th July. Clearly the CRISPR/Cas9 gene editing

tool and an application of the tool, gene drive, has been a strong focus of post since these are the most significant advance in the field in recent times.  

However across the discussion that has been running over the past few days there seems to be a lack of distinction about the three key areas of synthetic

biology – at one end this includes gene editing (very minimal change which may mimic natural sequence variation), through “classical” genetic modification (GM)

(with clear rearrangements or new introductions of new DNA elements or coding sequences) in the middle and with gene drive (GM with an associated system to

push novel DNA based traits into a naïve wild population or gene pool) at the far end. Another important consideration for our deliberations is where the synthetic

biology takes place and/or has its use – contained in a laboratory or secure facility (research or industrial production facility), in an open environment but

bounded by geography (field bounded GMO crops, or activities on isolated islands or in defined water bodies) or ultimately in a fully wild and unbounded natural

environment.  So to evaluate the risk “synthetic biology” present to “the three tenets of the CBD” it is critical to understand for any given case the form of the

technology being used (GE, GM, GD) and where it presents any inherent risk (contained, open or broadcast).

It is only natural that much of the discussion has centred on gene drive in a broadcast sense. This is of course the case for which we have the least information.

So there is a good deal of research being conducted to fill the knowledge gaps, which is conducted in appropriate physical containment and with geographic

containment (in a location where there is no native population of the same species). The potential for risk to biodiversity is only extant after broadcast release

and that is only going to happen after extensive risk analysis based on data from laboratory based and other studies. Release can only occur following extensive

regulatory approvals.

Post #8486 by Delphine Thizy gives an excellent description of the background to gene drive in relation to the mosquito vector of the malaria parasite. The

objective is not to eliminate the mosquito but to reduce its ability to carry the parasite. The answer to post #8479 by Ms Yasin relating to the pathogen (malaria

or Dengue or Zika) is that it is not possible to apply synthetic biology to the pathogen because there is no means of disseminating a debilitating trait through

the pathogen population (which is dispersed and locked up inside the mosquito population – not even the malaria parasite). 

 

The regulations that should apply would follow the suggestion by Pr Bonsall (post #8474) being proportionate, appropriate and evidence-based and predicated

on plausible pathways to harm, with risk management commensurate with the risk assessment. This is in preference to the concept solely of “stringent

regulations” (post #8480) unless the risk analysis shows that proportionate and appropriate is equal to stringent.
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From: Heath Packard <heath.packard@ >
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CC: Morgane Danielou
Delphine Thizy
Royden Saah
Karl Campbell

Date: 7/11/2017 8:29:54 AM
Subject: RE: CBD Online Forum Update

Thank you, Ben.
 
Message received and we’re getting on it…
 
Best,
 
Heath Packard
Director of Marketing & Communications
Island Conservation
360.584.3051 (mobile)
heath.packard1 (skype)
 
LinkedIn  | Facebook  | Twitter  | Flickr  | Blog
 
From: Benjamin Robinson [mailto:Ben@emergingag.com]
Sent: Friday, July 07, 2017 8:40 AM
To: npiediab@ ; ana.atanassova@ ; a.drcrisanti@imperial.ac.uk; l.collyns@imperial.ac.uk;
toni.j.piaggio@aphis.usda.gov; bdass@ ; a.badolo@ ; a.burt@imperial.ac.uk; cbloss@ucsd.edu;
dtompkins@landcareresearch.co.nz; dobrocht@umd.edu; d.thizy@imperial.ac.uk; dwatuku@ ; ebier@ucsd.edu;
fred_gould@ncsu.edu; f.tripet@keele.ac.uk; fredros@ihi.or.tz; Gregg Howald <gregg.howald@ ;
g.immobile@ ; Heath Packard <heath.packard@ >; hquemada@ ; Jason
Delborne <jadelbor@ncsu.edu>; Jeff.Chertack@  j.mumford@imperial.ac.uk; jkayondo@uvri.go.ug;
jkayondo@ ; Karl Campbell <karl.campbell@ >; kele.lekoape@ ;
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roberta.spaccapelo@unipg.it; Royden Saah <royden.saah@ >; r.muller@pologgb.com; ryan@ ;
slwerner@UCSD.EDU; carter@ ; sarah.lukie@ ; scott@ ; sjames@ ;
sr120@hermes.cam.ac.uk; ssubramani@ucsd.edu; tkuiken@nscu.edu; aajames@uci.edu; t.nolan@imperial.ac.uk;
zachadel@tamu.edu; sentelle@uci.edu
Cc: Morgane Danielou <Morgane@emergingag.com>; Delphine Thizy <d.thizy@imperial.ac.uk>
Subject: CBD Online Forum Update
 
Hi all,
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There continues to be a high-volume of activity on the forum, with many raising concerns about horizontal gene transfer and the
ecological effects of deployment of synthetic biotech, and with the first explicit mention of gene drive.
 
Points you may wish to address:

Edward Hammond, Third World Network: https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8431
He questions whether appropriate facilities and expertise for safe containment are in place in many developing countries.
Although his concerns focus on one project in particular, they can be applied more broadly to the entire gene drive
research community.
Please note that a sub-group is currently drafting a response outlining some of the containment procedures used, and
clarifying which are appropriate to which types of projects and what the risks involved are.

1.

 
Suggested Actions:

As much of the discussion up to this point has focused on the unknown dangers and potential negative consequences of gene
drive for ecosystems and biodiversity, it may be good for those working in conservation (particularly those affiliated with
Island Conservation) to provide some comments related to the moderator’s request to “capture positive impacts of synbio
organisms on biodiversity”, which can be found in the following comment:  https://bch.cbd.int/synbio/open-ended/
discussion/?threadid=8365#8442

1.

 
Summary of new developments: so far in the discussions, gene drive has mostly come up in the context of hypothetical deleterious
effects on ecosystems. In response to this, some participants (e.g.  https://bch.cbd.int/synbio/open-ended/discussion/?
threadid=8384#8410) have asked that discussions be limited to concrete examples and specific situations and problems, avoiding
sweeping and vague generalizations. This may be a useful message to pick up on. Sub-groups have also been mobilized to address
concerns about the likelihood of horizontal gene transfer, and to clarify that vector control strategies (even those making use of
synthetic biology) do not intend to cause the extinction of vector organisms, only to reduce their numbers. With regards to general
tenor, the discussions have tended to placed more emphasis on the risks and unknowns associated with novel uses of synthetic
biology, although several members of this group have attempted to redress this balance.
 
Regards,
Ben
 

Ben Robinson
Policy Coordinator
+39 334 994 2405
ben@
www.emergingag.com
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CBD Online Forum on Synthetic Biology will take place soon! Experts should register online  to participate.
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From:
To: Mr. Zach Adelman

Date: 7/11/2017 5:10:05 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Makueti Josephine Therese, Cameroon on 2017-07-11 04:04.

RE: Opening of Discussion  [#8491]

 

8474--------I fully agree with Pr. Bonsall that developing proportionate, appropriate and evidence-based regulations predicated on plausible pathways to harm,

risk assessment and risk management is really the way to be forward.
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 2:46:01 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Melissa Willey, UNEP/SCBD/Biosafety on 2017-07-10 13:40.

RE: Opening of Discussion  [#8489]

 

POSTED ON BEHALF OF KENT REDFORD

-----------------------------------------------

Dear Colleagues:

I am Kent Redford with a background in conservation and an interest in the intersection of synthetic biology and conservation practice.

Thank you to all who have contributed - it is a rich discussion.

I would like to enter with a couple of points:

1) when we think about possible outcomes of synbio interventions it is important to compare those possible outcomes to what would happen/is happening in the

absence of the intervention. This perspective allows to see that the status of much of biodiversity in all its attributes and components is decreasing steadily - any

given intervention may either accelerate or decrease that trend. But preventing interventions will not, in and of itself, make things better.

2) it might be useful to consider potential synbio impacts, both negative and positive, as either direct or indirect. Considering negative impacts, direct negative

impacts could be generated by loss of genetic diversity and indirect negative impacts by loss of ecosystems through placement of algal raceways. Considering

positive impacts, direct positive impacts could include controlling invasive disease threatening endangered species whereas indirect positive impacts could be

through increased food production allowing for less land under agriculture and therefore available for restoration of natural habitat.

Thank you for the opportunity to contribute.

Kent
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 2:46:33 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Melissa Willey, UNEP/SCBD/Biosafety on 2017-07-10 13:42.

RE: Opening of Discussion  [#8490]

 

POSTED ON BEHALF OF RUTH SPENCER

----------------------------------------------------

Dear Colleagues, I am Ruth Spencer from Antigua and Barbuda joining in the discussions from the perspective of the Indigenous peoples and local communities

( IPLC's) and seeing the implications for the ABS/Nagoya Protocol. Our local strains of seeds, plants and other genetic resources have a way of adapting to the

impacts of climate change so introductions  and knowledge of  new and diverse species and their impacts  are very important. I am learning from all the

discussions and thanks for your sharing but please remember in all  of the discourses that  the ecosystems that we are naturally  blessed with that we are trying

to maintain must have priority.
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 2:41:27 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Melissa Willey, UNEP/SCBD/Biosafety on 2017-07-10 13:33.

RE: Topic 1-conservation of biological diversity  [#8487]

 

POSTED ON BEHALF OF SURESH SUBRAMANI

-------------------------------------------------

I concur with  Ethan Bier and Andrew Roberts regarding their view that risk assessment should be dealt with in a case and context-specific manner.

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238487&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=swduppzbJ1Ex7eRwwHgBleOdZMqdG18sYxTGTZlqEL4&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238487&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=swduppzbJ1Ex7eRwwHgBleOdZMqdG18sYxTGTZlqEL4&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8487-238487&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=vYC3tufFk2dsL7YFsDImutBvSdCHm8gq94w_Ndu7O9g&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=j3vTtjZokbD5NDibz62ritKay2kLZt1xUPTNYawX45s&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=Uep64E87elhRfxx3zXNoVBWTmBmIW9VUf_gH4FYSaI0&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=Uep64E87elhRfxx3zXNoVBWTmBmIW9VUf_gH4FYSaI0&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=2GENyXPiB7rmxz-WVG46aLM_ps3PpxY7-goLRCkED_w&s=Uep64E87elhRfxx3zXNoVBWTmBmIW9VUf_gH4FYSaI0&e=


From:
To: Mr. Zach Adelman

Date: 7/10/2017 2:41:13 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Melissa Willey, UNEP/SCBD/Biosafety on 2017-07-10 13:36.

RE: Topic 1-conservation of biological diversity  [#8488]

 

POSTED ON BEHALF OF PETER KWAPONG

------------------------------------------------

Mr Taye,

Your point is well noted

Peter

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     
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From: Benjamin Robinson <Ben@emergingag.com>
To: npiediab@

ana.atanassova@
a.drcrisanti@imperial.ac.uk
l.collyns@imperial.ac.uk
toni.j.piaggio@aphis.usda.gov
bdass@
a.badolo@
a.burt@imperial.ac.uk
cbloss@ucsd.edu
dtompkins@landcareresearch.co.nz
dobrocht@umd.edu
d.thizy@imperial.ac.uk
dwatuku@
ebier@ucsd.edu
fred_gould@ncsu.edu
f.tripet@keele.ac.uk
fredros@ihi.or.tz
gregg.howald@
g.immobile@
heath.packard@
hquemada@
jadelbor@ncsu.edu
Jeff.Chertack@
j.mumford@imperial.ac.uk
jkayondo@uvri.go.ug
jkayondo@
karl.campbell@
kele.lekoape@
kent@
l.cinti@
luciadesouza100@
lydia.slobodian@
doudou@icermali.org
mrbenites2002@
mqbenedict@
michael.bonsall@zoo.ox.ac.uk
nachee@nd.edu
nbesansk@nd.edu
p.freemont@imperial.ac.uk
adrade@ufpe.br
filipposaris.papathanos@unipg.it
pietvandermeer@
monnat@uw.edu
renee.wegrzyn@darpa.mil
rfriedman@
roberta.spaccapelo@unipg.it
royden.saah@i
r.muller@

This version of Total Outlook Converter Pro is not registered.

mailto:Ben@emergingag.com
mailto:l.collyns@imperial.ac.uk
mailto:toni.j.piaggio@aphis.usda.gov
mailto:cbloss@ucsd.edu
mailto:dtompkins@landcareresearch.co.nz
mailto:dobrocht@umd.edu
mailto:d.thizy@imperial.ac.uk
mailto:fred_gould@ncsu.edu
mailto:f.tripet@keele.ac.uk
mailto:fredros@ihi.or.tz
mailto:j.mumford@imperial.ac.uk
mailto:jkayondo@uvri.go.ug
mailto:nachee@nd.edu
mailto:nbesansk@nd.edu
mailto:p.freemont@imperial.ac.uk
mailto:adrade@ufpe.br
mailto:filipposaris.papathanos@unipg.it
mailto:monnat@uw.edu
mailto:renee.wegrzyn@darpa.mil


ryan@
slwerner@UCSD.EDU
carter@
sarah.lukie@c
scott@
sjames@
s.russel@gen.cam.ac.uk
ssubramani@ucsd.edu
tkuiken@nscu.edu
aajames@uci.edu
t.nolan@imperial.ac.uk
zachadel@tamu.edu
sentelle@uci.edu
margret.engelhard@bfn.de

Date: 7/10/2017 2:09:47 PM
Subject: FW: CBD Online Forum Update

Hi all,
 
I don’t think any pressing issues that need to be addressed have been raised since Friday, but a brief summary of discussions since
then is below:
 
Summary of new developments:

Discussion continues as to the relative merits of vector control strategies (synbio related or not) for reducing disease burden
(e.g. https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8471  ; https://bch.cbd.int/synbio/open-ended/
discussion/?threadid=8384#8479). However, I think that at this point the aspects of this question related to gene drive have
been adequately addressed, and further discussion on this front may not be relevant to the goals of the forum.
Beyond vector control, there has been some discussion of the potential beneficial impacts of other uses of synthetic biology,
particularly with regards to the environmental effects of reduced dependence on petrochemicals.  
Some participants have again emphasized the adverse impacts of restrictions on synthetic biology research and applications
that are not adequately tailored to the risks involved, and the importance of avoiding alarmist stances that are scientifically
unsupported on alterations to molecular biology and ecosystem dynamics (e.g. https://bch.cbd.int/synbio/open-ended/
discussion/?threadid=8365#8461 ; https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8365#8462  ; https://
bch.cbd.int/synbio/open-ended/discussion/?threadid=8365#8460)

 
Regards,
Ben
 

Ben Robinson
Policy Coordinator
+39 334 994 2405
ben@
www.emergingag.com
Follow Emerging ag on LinkedIn
 
CBD Online Forum on Synthetic Biology will take place soon! Experts should register online  to participate.
Contact us if you require assistance.
Supporter of the Manyinga orphan schools project – find out more at www.manyinga.org
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 12:04:00 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Delphine Thizy, Imperial College London on 2017-07-10 11:00.

RE: Topic 1  [#8486]

 

Dear all,

While the moderator has invited us to focus on specific questions, I wanted to propose some answers to specific questions raised about the potential use of

gene drive for vector control of malaria transmitting mosquitoes, hoping to bring some clarifications and helping us moving on.

In response to the questions raised by Ms J.Yasin in her post #8470, there is a general consensus within the malaria sector that malaria elimination will require a

combination of strategy: reducing mosquito vector population, addressing the human reservoir for parasite, and improving the diagnostic and the case

management. The past history of malaria control and elimination has shown that only a combination of different strategies can achieve elimination (see the

recent case study of Sri Lanka successful elimination). The recent WHO publication on malaria elimination is very useful to understand this: http://

www.who.int/malaria/publications/atoz/9789241511988/en/

This illustrates the importance to target the vector as well as the parasite as in the case of malaria the transmission of the parasite from one human to another

one requires the action of a mosquito vector. I hope this addresses the question from post #8467 and #8479

Target Malaria, together with many other research projects, is working on the first part of this strategy which is to target the mosquito vector population. WHO has

called for new tools in this recent publication acknowledging the limits of existing tools:

"While factors that may limit the effectiveness of existing vector control interventions must be addressed, even full implementation of core interventions cannot

halt malaria parasite transmission in all settings. Evidence from various areas indicates that residual malaria parasite transmission occurs even with good access

to and use of ITNs/LLINs or well-implemented IRS, as well as in situations where ITN/LLIN use or IRS are not practical. The behaviour of both humans and

vectors is responsible for residual transmission, such as when people live in or visit forest areas or do not sleep in protected houses or when local mosquito

vector species have one or more characteristics that allow them to avoid the IRS and ITN/LLIN intervention tools.

Our non-for-profit consortium is one of the group working on trying to develop a new vector control strategy for malaria using gene drive mechanisms. There are

two different ways to use this: either trying to reduce the number of mosquitoes from key vector species (usually called suppression or reduction strategy), or

trying to make existing vectors unable to carry/transmit the parasite (usually called replacement or alteration strategy). In both cases the aim is to disrupt the

cycle of parasite transmission to - in conjunction with other strategies - reach elimination. The aim is not eradication of mosquito species but eradication of

malaria so an interruption of the transmission cycle is sufficient.

On the question about other vector species and other parasites/pathogens, Anopheles gambiae is also a vector of filariasis so the reduction in their number

should also impact the transmission of that disease. I know there are other groups focusing on Aedes species transmitting several diseases (Zika virus, Dengue,

etc.). Malaria is usually the focus of discussion because that's where the research is the most advanced and the need pressing because of its mortality.

I would like to highlight and support the point made by Robert Friedman in #8435 regarding the Vector Control Advisory Group that reviewed both approaches to

vector control using gene drive and concluded  "While recognizing the many challenges that lie ahead, VCAG encourages further development of tools utilizing

gene-drive based technologies. In this case, gene-drive for spread of malaria-refractory genes. This submission requires more evidence from laboratory-based

studies before field testing should be undertaken." http://apps.who.int/iris/bitstream/10665/255824/1/WHO-HTM-NTD-VEM-2017.02-eng.pdf?ua=1

In the case of our project - and as far as I know of other groups looking at using gene drive mechanisms - the assertion "Mosquitoes with experimental gene

drive systems purposely designed to eradicate a target species over a large area" (post #8458) is incorrect. We aim at co-developing and share new, cost-

effective and sustainable genetic technologies to modify mosquitoes and reduce malaria transmission. In addition, our testing plan is to ensure that this

research is done in a responsible manner and that all appropriate risk assessments and regulatory reviews have been done prior to any import to endemic

country or field evaluation. As highlighted by VCAG and other groups, we are very aware that more research is needed before anything is testing in the field and

welcome stakeholders' inputs (such as through this online forum) in the hazard identification as well as stringent risk assessment process and a benefit/risk

analysis.

As an example of such process, we welcome the analysis that was done last year during a workshop specifically trying to identify potential hazards and

thoroughly reviewing potential pathway to harm. The results of that workshop can be found here: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5361523/

Similar activities are currently being promoted by NEPAD - the New Partnership for African Development - aiming at co-developing this technology with African

countries and ensuring that stakeholders' voices have been expressed and taken into account.
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To conclude - and my apologies for a long input - I would like to reiterate points made by several people that this technology is still at a very early stage of

development, in the lab and requires improvements and further studies. Nobody is proposing to release those before complete case-by-case review and

regulatory assessments.
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 11:15:33 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-10 10:11.

RE: Advances in Synthesis Technology Pose Challenges for CBD Objectives  [#8485]

 

Edward Hammond responds concisely to the question asked about challenges to the CBD objectives [#8483]. His examples remind us that synthetic biology is

cross-cutting with issues in other fora. Participants of this forum may also wish to submit views regarding the various “new and emerging issues” submitted for

COPXIV

http://www.cbd.int/doc/notifications/2017/ntf-2017-054-newemergingissues-en.pdf

whose deadline is 15 August 2017 and "Digital sequence information on genetic resources”

http://www.cbd.int/doc/notifications/2017/ntf-2017-049-abs-en.pdf

whose deadline is 8 September 2017.
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 10:22:01 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Margret Engelhard, Germany on 2017-07-10 09:20.

RE: Opening of Discussion  [#8484]

 

Dear Casper, Dear fellow participants,

My name is Margret Engelhard, I am working at The German Federal Agency for Nature Conservation in the area of GMO Regulation and Biosafety and I was a

member of the Synthetic Biology AHTEG that met in Montreal in September 2015. 

I would like to comment on the rich discussion on Gene Drives. So far the discussion was focused on vector control for human disease that is at the forefront of

this development. In addition I would like to draw the attention to other applications that should be discussed in parallel as their impact on biodiversity might be

equally big, including local and global concepts of Gene Drive-technology. Aims for the use of synthetic Gene Drive-Technology (e.g. using homing

endonucleases like CRISPR/Cas) include population control in varying different fields of application, e.g. eradication of rodents from islands or pest control in

agriculture.

To evaluate their impact on biodiversity some general thoughts might be helpful: The creation of LMOs using synthetic biology differs from the use of LMOs in

agriculture (GM-crops) and are predicted to impact biodiversity for a number of reasons:

1) Modification of wildlife becomes both feasible and attractive regarding the multifaceted applications proposed for Gene Drives.

2) Proposed use of Gene Drives on biodiversity issues will inevitably impact biodiversity, either by achieving the desired goal or by unforeseen negative impacts

due to problems of the technology, its desired outcome or its application in the wild.

3) Gene Drives moves fields of application of synthetic biology from predominantly contained use to a huge variety of ecosystems (even skipping

agroecosystems where GM crops are supposedly to be limited to).

Best regards,

Margret Engelhard
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 10:09:33 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-10 09:06.

Advances in Synthesis Technology Pose Challenges for CBD Objectives  [#8483]

 

Advances in Synthesis Technology Pose Challenges for CBD Objectives

Gene and organism synthesis technologies, whose development has accelerated in the last biennium, pose a number of challenges to the Convention and its

three objectives.  Examples of recent developments with significant potential impacts include:

1. Reported this week, resurrection of an extinct pathogen (the orthopoxvirus horsepox, 212k bases) by Canadian researchers at a cost of only $100,000 using

mail order DNA ordered from a European "gene foundry".  In addition to obvious security concerns surrounding this event and the largely unregulated gene

foundry industry, must consider the potential biodiversity impacts of cheaper, faster, and more widely available capacities to synthesize microorganisms,

authorized or unauthorized, and their potential impact on biodiversity if released, authorized or unauthorized. (See: Kupferschmidt K 2017. How Canadian

researchers reconstituted an extinct poxvirus for $100,000 using mail-order DNA. Science. 6 July. DOI: 10.1126/science.aan7069)

2. Organisms produced by synthesis are not limited to viral pathogens and some bacteria.  By the end of this year, the Synthetic Yeast Genome Project plans to

have produced a wholly synthetic eukaryotic yeast genome of 12 million base pairs contained in (their description) "16 designer synthetic chromosomes". While

this yeast may or may not be of direct concern per se (it obviously depends on what is done with it), the project is indicative of the dramatic acceleration in the

length and complexity of genomes that may be wholly synthesized. (See: syntheticyeast.org)

3. Advances in (Re-)Animation Devices.  Machines designed to facilitate the synthesis of genomes from digital sequence information are rapidly advancing. The

so-called "digital-to-biological converter", whose design was published in Nature Biotechnology late last month, purportedly significantly advances automation of

synthesis technologies: "Specifically, DNA templates, RNA molecules, proteins and viral particles were produced in an automated fashion from digitally

transmitted DNA sequences without human intervention."  This includes, according to the authors, synthesis of double stranded DNA, viral particles, and protein

synthesis from DNA constructs.  The authors aim to make the device "more robust and portable".   (Boles KS et a; 2017. Digital-to-biological converter for on-

demand production of biologics. Nature Biotechnology. May. doi:10.1038/nbt.3859)

In the interest of brevity, here I will specifically point out only two of the many implications that these developments have for the Convention:

1) Novel pathways for invasive alien species (IAS), and novel invasive alien species  (Objective 1: Conservation)

Clearly, synthesis of organisms from digital sequence information produces a new route for the spread and introduction of alien invasive species.  Traditional

measures, such as border protection, can be leapfrogged by digital transmission of code across borders, enabling creation of an invasive species novel to a

particular geography, or an invasive variant of an existing species in a given ecology. Routes for introduction of such IAS can be deliberate, accidental, or

criminal, and will become more varied and difficult to control with the further development and dissemination of synthesis techniques and machinery.

2) Use of genetic resources without benefit-sharing (Objective 3: Fair and equitable sharing of benefits)

These developments further underscore the urgent need to address how synthesis technology coupled with digital sequence information (DSI) can and has given

rise to misappropriation (aka biopiracy).  Generation and transmission of DSI, and its use (including proprietary claims) can occur without application of access

and benefit sharing rules and regulations, leading to loss of benefits by provider countries and communities.  Such uses are and will continue to become more

difficult to track.  This is a matter of urgency for the Convention as these developments threaten to undermine Objective 3 and, thereby, the Convention itself.

It should be noted that Parties have agreed that "digital sequence information" is a term presently used as a placeholder, and that alternatives have been

proposed (e.g. "natural information").

For an example of  'digital biopiracy', please see international patent application WO2015023461 from the University of Pennsylvania and private company

Inovio. This patent application claims a “consensus [hemagglutinin] sequence” of H7 (SEQ ID: 40) influenza, indicated as synthetic, but which in fact is the exact

sequence of a 2013 H7 isolate from a human infection in China. The patent application does not divulge the origin of the sequence.

Edward Hammond
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 9:39:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, India on 2017-07-10 08:34.

RE: stringent regulations  [#8482]

 

Prof. Joaquim,

I too agree that, stringent regulations should be applied while it reaches the environment or the common man not at the stage of research or in confined

condition. As earlier discussed by many members, it requires case by case approach. With stringent regulations also we can have progress in science.

Thanks a lot for partial support of the proposal.

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8476-238482&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=BIy1dRYkdMKSJXezNoIxcL4Rj7pcV7_QPsMy2OwPdBo&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8476-238482&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=BIy1dRYkdMKSJXezNoIxcL4Rj7pcV7_QPsMy2OwPdBo&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8476-26replyto-3D8482-238482&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=mbtF6Y8UWI3aZkGhIRHOBFem9Zk217-pZIU-kPKLb6Q&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8476&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=6ggq96UEqFzUG1laYmiWncnpIlDNEEqEueqy7bWBSSI&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=9KibFxDsQgqHNWJme6_YPqodICf3gkF_G00PYqjpm2w&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=9KibFxDsQgqHNWJme6_YPqodICf3gkF_G00PYqjpm2w&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=rJ0B9i1pv4fwOzGQwDlDbHJlbJmHu5ROg2KOeeLq09E&s=9KibFxDsQgqHNWJme6_YPqodICf3gkF_G00PYqjpm2w&e=


From:
To: Mr. Zach Adelman

Date: 7/10/2017 9:16:29 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joaquim A. Machado, Brazil on 2017-07-10 08:14.

RE: Joaquim A. Machado, Visiting Professor, Institute of Biomedical Sciences. University of São Paulo. Brazil  [#8481]

 

Dear Ms. Yasin,

thank you very much for your comments.

I absolutely agree with strict stringent regulations when a priori serious risks and potential damage are forecasted or detected, this for all areas of human

activities.

However, Science and Technology never operated based on a par default adoption of strict stringent regulations. While we get distracted by suppositions without

a robust scientific basis, we lose opportunities to see the amazing advancing of  technological areas even beyond synthetic biology, already creating new

organisms.

If we completely backward the many years of discussions about the strict stringent precautionary approach, as seen in the GMO's case, we will again realise that

Science and Technology is an irreversible vector.

Before 2012 Gene Editing was almost a technological dream. If we had adopted strict stringent regulation or even a moratorium, would we have now Gene Editing

? Yes or not, the answer is clear, anyway.

I reaffirm that I absolutely respect the adoption of strict stringent regulations when necessary. But a straight recommendation of adopting strict stringent

regulations as a default for Synbio will, again, let us to the GMOs movie we have seen.

Just to come in partial support of your proposal, I DO NOT see robust efforts by countries which adopted GMOs in relation to set the real  economic impacts to

local economies, does not matter the conclusions obtained. However, we always see the same old cautions about potential disasters for human health,

biodiversity and so on.

All the best,

Joaquim
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 3:33:33 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-10 02:28.

RE: Joaquim A. Machado, Visiting Professor, Institute of Biomedical Sciences. University of São Paulo. Brazil  [#8480]

 

Prof. Joaquim,

I wish to express my view here.

[Propositions of "stringent regulatory restrictions" are a moving backwards with no practical effects]

- In every field we do have stringent regulations. Starting from traffic, tax, export and import etc., hence, in synthetic biology too we need stringent regulations

taking care of biodiversity and the welfare of common man without which not just synthetic biology any other field of science may lose its charm.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 3:22:07 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-10 02:18.

RE: Topic 1  [#8479]

 

Dear members,

I wish to register that, still many of the questions are left unanswered here.

New emerging diseases and pathogens are reported regularly. We are not against malaria control. Please destroy those mosquitoes spreading the disease as an

immediate measure.

The genus of causative organism is so diverse, comprising 250 species, 16 subgenera and almost 29 diverse host ranges. Now we are targeting only one of the

hosts that too it’s only one species. Obviously a person bothered about biodiversity and ecological balance will raise this question. “Why researchers are not

targeting the pathogens to eradicate?”

We are bothered about the way it is being controlled now. Complete eradication of any species though it’s a vector is a very serious concern though there are

contradicting reports. We don’t bother if you destroy the pathogen/parasite/pest whatever causes a serious deadly disease to a food crop or human. This should

not be an example in near future to destroy any other species. “Why synbio researchers are not working to destroy the pathogen?” is my question. Before the

vector is completely eliminated, the pathogen control is to be made available. Researchers could study their phylogeny; they could identify the species and their

evolution and the rate of evolution too. Still there are new species or races, whatever may be, left unidentified due to its minor differences indicating their

evolution. But they are not destroying them!

Organisms of minor importance to human also deserve to survive in this world and they do have underrated roles in this ecosystem. Eg. Birds, worms, insects…

whatever it may be. In general, pathogen eradication is the only solution, vector control is transitory.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/10/2017 12:03:54 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-09 22:57.

RE: Opening of Discussion  [#8478]

 

Dear Members,

I support the views of Prof. Bonsal and Prof. Vogel. In addition to that "genetic material" should also be emphasized along with “biodiversity and ecosystem”

many of the genetic material used in R&D are not available in nature. Some of them are developed by continuous efforts of breeders or the farming community.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/9/2017 11:21:31 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Ryo Kohsaka, Japan on 2017-07-09 22:17.

RE: Opening of Discussion  [#8477]

 

I found the comment of  [#8474, #8475] insightful for the discussions for the larger society beyond the scientific community (possibly with ramifications for other

forums).  It is with relevant scientific article  links.

The issues of "time" (or duration of discussion) is a dimension that plays a key role, in my view.
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From:
To: Mr. Zach Adelman

Date: 7/9/2017 10:16:02 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joaquim A. Machado, Brazil on 2017-07-09 09:10.

Joaquim A. Machado, Visiting Professor, Institute of Biomedical Sciences. University of São Paulo. Brazil  [#8476]

 

Dear participants,

I agree on the fact that we should not dedicate specific efforts on the modification of the current definition mainly because the scientific and technological vector

never stops at some point in the evolution of things. Once again we should keep in mind comments from Kevin Kelly about "What Technology Wants". It is

Coevolution, and then the responsibilities of this ATHEG and all other regulatory bodies is to recognise the positive impacts and prevent or remediate those

negative impacts, always on the basis of solid evidences.

We also should take in account that any good definition of Synthetic Biology would include the future and the speed of the coming future. In this sense I think

that the current definition looks to the past and to the present, but should, at least in our forecasting, include the near future of the integration of Artificial

Intelligence and Artificial Biology. Living things will be hybrids, or new entities, always coevolving with the current biodiversity.Machine Learning by Machine

Learning, Emergence of Awareness etc are not fiction anymore. Its already part of the "coevolving biodiversity".

As per the new genomic tools, I invite you to appreciate the fact that an amazing opportunity opened by Gene Editing is - far beyond applied areas as clinical

solutions, new products etc - the ability of using Gene Editing as a tool for inserting and operating logic gates in biological cells. (Boles et al, Nature

Biotechnology; doi:10.1038/nbt.3859); (Song et al, Nature Communications;doi:10.1038/ncomms14737); (Gander et al, Nature Communications;doi:10.1038/

ncomms15459).

A clever and forwarding definition of Synthetic Biology should take all these advances in consideration. And propositions of "stringent regulatory restrictions" are a

moving backwards with no practical effects.

Wish you all the best,

Joaquim
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From:
To: Mr. Zach Adelman

Date: 7/9/2017 9:09:51 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-09 08:05.

RE: Opening of Discussion  [#8475]

 

Prof. Bonsall’s advice in [#8474] coheres with “the economics of uncertainty”, which includes a rigorous literature on psychological biases in perception that was

cited in awarding the 2002 Nobel Memorial Prize in Economics. Policies informed by that literature often recommend obligatory insurance due to the phenomenon

of cognitive dissonance: confusing a high expected value of a low probability event (the risk)  with its low probability (the hazard) and acting as if the expected

value were also low.

As the valuable posts make evident, understanding the multitudinous complexities of biosafety will require specific expertise in many fields. Incentives to

engage such expertise and evaluate the relevant complexities could emanate from a governmental requirement to be insured. I hasten to add that such

insurance should not have a limit on liability, as any such limit would cynically exploit cognitive dissonance, as happened in the US Price-Anderson Nuclear

Industries Indemnity Act of 1957.

Should the Conference of the Parties be informed by “the economics of  uncertainty”, an anomaly would emerge:  “the economics of uncertainty” is conjoined to

“the economics of information” under “information, knowledge and uncertainty” in the Journal of Economic Literature (JEL) classification codes. However, the “the

economics of information” has been studiously ignored in the CBB and NP (Oduardo-Sierra et al. 2012) . Indeed, no reference to the “economic of information”

appears in the heralded ‘The Economics of Ecosystem & Biodiversity’, largely because the object of R&D was (mis)identified as “genetic materials” in Article 2 the

CBD.  As the lead TEEB author makes clear at the outset: ‘In the TEEB assessment, we largely follow the definitions of the United Nations 1992 Convention on

Biological Diversity’ (de Groot 2010 p.15).

The foundational error reverberates.

de Groot, R. (2010) ‘Integrating the ecological and economic dimensions in biodiversity and ecosystem service valuation’, The Economics of Ecosystems and

Biodiversity: The Ecological and Economic Foundations, http://www.teebweb.org/2013-08-30_archive/wp-content/uploads/Study  and Reports/Reports/Ecological

and Economic Foundations/TEEB Ecological and Economic Foundations report/TEEB Foundations.pdf

Omar Oduardo-Sierra et al. (2012). “Monitoring and Tracking the Economics of Information in the Convention on Biological Diversity: Studied Ignorance (2002-

2011). Journal of Politics and Law, http://dx.doi.org/10.5539/jpl.v5n2p29
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From:
To: Mr. Zach Adelman

Date: 7/9/2017 4:04:06 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Michael Bonsall, University of Oxford on 2017-07-09 03:02.

RE: Opening of Discussion  [#8474]

 

Thank you for the opportunity to be involved in this forum and contribute to the discussion. I have been involved in opportunities over the past few years

focussing on policy associated with genetically modified organisms particularly insects.

One of the critical issues in developing proportionate regulations for new synthetic biological (synbio) technologies is to ensure that these are commensurate with

the risks. Fundamentally this involves formulating plausible pathways to harm, define the risk (as the hazard multiplied with the exposure to the hazard) and

working to mitigate this risk.

A plausible pathway to harm would be expected to have strong risk-based hypothesis. It is also entirely feasible that benefits can be considered with this

framework by the appropriate choice of comparators to evaluate the efficacy and biosafety of the synbio technology.

Focussing on insect vectors of disease, it is hard to see how a modified vector would lead to a plausible pathway to harm. An appropriate comparator might  be

the levels of the disease under status quo and this would be compared to the novel synbio technology. It is unlikely (as there is no plausible pathway to harm)

that as noted in other posts on the forum that these technologies would have an adverse effect on human health (and as such convey a benefit for disease

mitigation). This defines an epidemiological paradigm (endpoint) for regulations

Alternatively, for a biodiversity perspective we might define an entomological endpoint to assess the harm to wider biodiversity. Simple epidemiological theory

tells us that reducing (and not eradicating) vectors below an entomological threshold will reduce disease transmission and hence affect levels of disease burden,

without the full ecological consequences of species loss (irrespective of the invasive status of vector - e.g. Aides). But this still necessitates that a plausible

pathway to harm - that the loss of a disease vector will have a greater effect on disease burden/biodiversity than the status-quo. It is hard to envisage this

being true (given as noted - the current ways we control vectors).

Developing proportionate, evidence-based regulations predicated on plausible pathways to harm, risk assessment and risk management has to be the way

forward.
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From:
To: Mr. Zach Adelman

Date: 7/9/2017 12:45:50 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Elpidio Peria, Philippines on 2017-07-08 23:43.

RE: Opening of Discussion  [#8473]

 

While Jack Heinemann in #8463 is saying we are discussing synbio from a risk assessment  perspective, I would highlight the importance of looking beyond that

framework considering its possible limitations especially when we look particularly at the unexpected and  significant impacts as helpfully pointed out by Bob

Friedman in #8464. While the box that Bob suggested is useful, and  we should put  out something like that in this Forum’s  report for the Parties, what we

should be looking at  as he pointed out from the COP decision on what we’re doing now, is the evidence, if any, of these benefits.

An example of these unexpected and significant impacts could be what Paul  Freemont  mentioned in #8457, like  “reducing dependency on petrochemicals” ,

the likes of which we should  foresee when we answer question 1 though there may be things that we cannot adequately foresee and even our information and

monitoring of  these LMOs released into the environment as  envisioned by Cartagena may not capture all these unexpected and significant impacts.

What I am saying is that, given the various possible impacts of these most recent developments as helpfully schematized  by Jim Thomas,  which were noted by

some of us here as hyperbolic, and indeed we need  to scrutinize which  of those claims will actually hold true, what we may need to eventually consider is

whether  the case by case approach of Cartagena may still be a sufficient approach for dealing with these latest developments, especially when some of these

new developments may result in  ecosystem-level changes involving multiple organisms,  and we haven’t brought into play the possible implications when these

applications enter into the food-stream for humans.

As we are set to finish this coming week our exchanges in question 1, we may have to list down these potential negative impacts but also the unexpected and

significant adverse effects and  what  are the studies that are looking at these, and we should point out areas of impacts that are not studied as well as  where

are they doing it (that was part of what I was saying in # 8465 when I mentioned “geography”) and put them side-by-side with these latest developments as

helpfully re-schematized by Jim Thomas.

Impacts on ABS have been  largely overlooked  by most of us in these  exchange as I suspect this has  not been really extensively  studied as compared to the

2 other objectives of the CBD, but let’s thank Joseph Vogel for keeping at it and hopefully Casper will kindly include  it in his summary as many developing

countries Parties to the CBD  and the Nagoya Protocol will be looking for it.
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 11:58:01 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Paulo Paes de Andrade, Brazil on 2017-07-08 10:56.

RE: Topic 1  [#8472]

 

Dear Yeshima.

Mechanical transmission of diseases by arthropods is not uncommon, but it was never reported for any Plasmodium species. Please consult https://

www.researchgate.net/profile/Lane_Foil2/publication/279377186_Medical_Entomology/links/5760433308ae244d0370ca33/Medical-Entomology.pdf .

Moreover, vectors involved in the transmission of human and livestock diseases are very much studied and well known and it is highly improbable that important

new vectors emerge, even if the main vector is eradicated. This was the case of yellow fever in Brazil and in other countries, for example. The relevant literature

can be found in any good compendium of medical entomology.
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 10:34:20 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-08 09:27.

RE: Topic 1  [#8471]

 

Dear members,

I request views on these published literature from experts in the area of vector control “insect vectors involving in mechanical transmission pathogens”,

“Mechanical transmission of pathogenic microbes by insect vectors”. “emerging infectious diseases: threats to human health and global stability”.

I may please be permitted to request the opinion from vector control experts on these hypothetical quote “all diseases and their vectors are completely explored

and there may not be any new vector to transmit the known diseases”

“insects represents 90% of the total diversity among animal kingdom”

“all probable insects vectors are studied already”

list of mosquito species transmitting different serious diseases

Aedes(Chikungunya, Dengue fever, Rift Valley fever, Yellow fever, Zika); Anopheles(Malaria); Culex (Japanese encephalitis, Lymphatic filariasis, West Nile fever)

Now only one is being discussed here. Don’t we plan to eradicate all these diseases if not now in near future?

Shall we move from mosquitoes .. once these questions are answered

thanks
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 6:28:20 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Paulo Paes de Andrade, Brazil on 2017-07-08 05:21.

RE: Topic 1  [#8470]

 

Dear Yeshima.

I appreciate your concern about the conservation of biodiversity. However, I have to point out that vector control has been immensely successful in controlling

many vector-borne diseases, including malaria, and in no cases at all the parasite has evaded the control by inventing another form of transmission. Your idea

is neither based on science nor in the long experience in the control of vector-born diseases.

Moreover, nobody is suggesting eradicating a large set of vectors, only Anopheles gambiae is the target. And finally, the final strain of gene drive mosquito is

not yet developed, many improvements may be added in the next years and they will not involve synthetic biology at all, except if you broaden the definition in

such a way as to encompass all new gene modification technologies, what is plainly wrong.

Yours.
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 2:03:15 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-08 01:01.

RE: Topic 1  [#8469]

 

Dear Ms.Luke

Impacts of a species eradication or decline its population on food chain and ecosystem will reflect after long time. It may not be visible within a decade.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 1:57:33 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-08 00:51.

RE: Topic 1 - to have additional definition  [#8468]

 

Dear Mr. Vogel,

Thanks a lot for this detailed explanation.
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 1:28:27 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-08 00:22.

RE: Target Malaria as an example of the Contained Use concerns Raised by Synthetic Biology  [#8466]

 

Dear Members

I appreciate and support the views registered by Mr.Edward

#8461 – very much true. Supporting your views.

#8437 – very good suggestion to list under the following

Developments in Tools and Techniques

Developments in Applications

Developments in Systems, Platforms and approaches

We may add

1. Impacts and releases- as it has already reached the society

2. subject area based approach – most of the time the discussion was about vector control, biofuel and microbes. We are yet to open the major agriculture and

medicine

India cannot forget the ban of three GMO crop varieties in 2005 due to its failure in farmer’s fields. What we observed in confined experimental unit may not be

enough to prove a technology safe and beneficial. That doesn’t mean that I’m against the technology in total. I mean, we are not yet ready to go for field

release of GMO’s at least in the field of edible food crops. We should take some more time to test them thoroughly and case by case with a “BIG NO” to

STERILITY GENES AND RESISTANCE GENES MARKERS in edible crops.

1. Expanded gene editing techniques – may be suitable for organisms with small genome. Getting unique single copy gene sequence is a tricky difficulty thing in

larger genomes especially plants with lot of repeat regions and “non-coding” feedback/ competitive regulations. 

2. There are already reports of whole genome synthesis – but we need to regulate this as deadly pathogens can be generated or regenerated using this!

3. Editing techniques will add to diversity but how far the beneficial phenotypes are generated is based on the researcher

Not just editing techniques even conventional mutagens to generate efficient variations of any subjected population

Regarding big data, sequences and other data sources my question is how far ABS is going to help those generate them. We may discuss later on this and bio-

piracy.

(redesign of nature and the job of policing bio-safety) – I’m totally against to the term “redesign of nature”. Synthetic biology modifies an organism with a new

gene which is again present in the nature. We are just manipulating and rearranging. There is nothing to redesign. It's just “Genetic manipulation”.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/8/2017 1:39:50 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-08 00:34.

RE: Topic 1  [#8467]

 

Ms. Delphine,

People die due to disease causing pathogens not by vectors. If you eliminate one vector, then the pathogen may spread by some other means or some other

vectors. It will evolve a mechanism of spread and its own survival. Hence, if vector eradication is the only solution we should be prepared to eradicate one by one

at the end only man will be standing in this earth.

Just like how simple measures bring the endangered to pest list, in the reverse any pest will become endangered by simple control measures. We may go for

vector control in serious issues but with a “BIG NO” to STERILITY GENES AND RESISTANCE GENES MARKERS.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 11:15:30 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Elpidio Peria, Philippines on 2017-07-07 22:11.

RE: Opening of Discussion  [#8465]

 

Hi! I am Elpidio Peria, from the Philippines, with  the Biodiversity Management Bureau of the Department of Environment and Natural Resources, an agency that

oversees the implementation of the CBD in the country.

I would like to highlight # 8392, # 8395 and this one which highlighted the potential reduction of our dependency on petrochemicals, as another, how should we

call  on, jump-off point on which to identify what are these potential negative impacts and unexpected and  significant adverse effects.  

When looking at these impacts, #8410 is right that this should be based in reality and #8413 said  we should be looking at specifics.  But have there been

sufficient  studies done already on these specific impacts, it seems it is  too early to say and the current exchanges we are having in  malaria  shows how we can

further advance  our thinking  on these issues.

My foremost concern at the moment when looking at these potential studies of adverse impacts is there geography, maybe  in the summary, our dear Moderator

Casper might be able to summarize who is doing what and where, since  looking for example  at  the literature  cited by #8435 or #8438, these are mostly

driven  by countries that are already well-invested  in science infrastructure, which begs the question on whether our moderator's # 2 question may merit enough

replies, but even then, these cooperation activities, who drives them, who defines the need for these cooperation activities, or are these potential cooperation

activities merely extensions  of the current efforts of protagonists on this issue.

I would also credit #8437 for suggesting a new scheme on which to order our discussion on these technological developments and just singling out #8445's focus

on food applications already triggers further questions and perhaps possible concerns that we need to flag down.

Thank you and hope to get back to the exciting and  enriching discussion before this part of our discusison ends.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 11:03:28 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Robert Friedman, J. Craig Venter Institute on 2017-07-07 21:57.

RE: Opening of Discussion  [#8464]

 

Dear all—

Respecting Mr. Heinemann’s opinion of the task of this forum [#8463], I would like to provide some excerpts from our terms of reference, as stated in Decision

CBD/COP/DEC/XIII/17 adopted by the Conference of the Parties:

1. Building on the previous work of the Online Forum and Ad Hoc Technical Expert Group… as well as information made available through the online forum… the

Ad Hoc Technical Expert Group on Synthetic Biology shall…

(a) Review recent technological developments within the field of synthetic biology to assess if the developments could lead to impacts on biodiversity and the

three objectives of the Convention, including unexpected and significant impacts…

(c) Further analyse evidence of benefits and adverse effects of organisms, components and products of synthetic biology vis-à-vis the three objectives of the

Convention, and gather information on risk management measures, safe use and best practices for safe handling of organisms, components and products of

synthetic biology...

As a member of the 2015 AHTEG, I would also like to point out the Boxes on “Potential benefits”  and “Potential adverse effects” included the AHTEG’s report.  It

is a good starting place for all of us when considering categories of potential benefits and potential adverse effects.  And by doing so within this online forum, we

can be of greatest help to the AHTEG meeting to follow next December.

Regards,

Bob Friedman
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 8:04:28 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jack Heinemann, University of Canterbury on 2017-07-07 19:01.

RE: Opening of Discussion  [#8463]

 

Dear Casper, Secretariat and participants

With respect to the suggestion by our colleagues from the Dutch National Institute for Public Health and the Environment and our moderator [#8442], I disagree

that question 1 is better formulated by mentioning “the potential for both positive and negative impacts of the most recent technological developments in

synthetic biology as well as of their applications” [#8439].

We are discussing syn bio from a risk assessment perspective. The prevailing instrument already mentioned in this forum is the Cartagena Protocol, particularly

Annex III “Risk Assessment”.

The Parties did not include an equivalent annex for ‘benefit analysis’ nor has there been developed any Guidance for how to identify and assess potential

benefits.

The better part of a decade occupied another AHTEG on developing Guidance for risk assessment. Nothing of this scale of effort has been asked for by the

Parties, nor available for us to refer to in guiding this discussion.

We certainly could fill the many electronic pages of this forum with suggested benefits. Fortunately, there are other venues for these. Assembling a list of

benefits may be useful for some, but it is unclear to me how it is useful to fulfill the work objectives requested by the Parties.

Regards

Jack

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238463&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=G1fEMliqZDEhSZWBIL6qfWEGbeXJyrXijjBMmThWF_A&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238463&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=G1fEMliqZDEhSZWBIL6qfWEGbeXJyrXijjBMmThWF_A&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-26replyto-3D8463-238463&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=FF5HOzDQ34hrIszdm1n2aInpxooJDp7ux354eHixtyQ&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8365&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=aMztOg40_cy-PBx_MJeghTnfOuETRmaeK4OYUYmP_Aw&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=FfCDTW6Gpb0kOeZN2GcNazEg8fE8e1YJ3v2TermkH2Q&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=FfCDTW6Gpb0kOeZN2GcNazEg8fE8e1YJ3v2TermkH2Q&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=nA8c-HfyRANpBPcWk_93hCCkZfmFeRKespZe044gXTo&s=FfCDTW6Gpb0kOeZN2GcNazEg8fE8e1YJ3v2TermkH2Q&e=


From:
To: Mr. Zach Adelman

Date: 7/7/2017 5:28:19 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Andrew Roberts, International Life Sciences Institute Research Foundation on 2017-07-07 16:25.

RE: Opening of Discussion  [#8462]

 

Thanks once again to Casper for moderating the forum and to the Secretariat for providing this opportunity.

The discussion has advanced quite a bit since yesterday, and I want to offer my gratitude to participants who have shared substantial and informative posts.  I

will miss some, but I am particularly supportive of the details and the context in posts #8461, 8454, 8449, 8446, 8439, 8448, 8427 and 8447.

I wanted to especially support some of the points made by Jim Louter in #8461.  One of the challenges of any label is that it seems to imply that anything

under the label is materially similar.  Applied to something as broad as synthetic biology it leads to the very mistaken assumption that just by the nature of

being synthetic biology something poses a particular risk to biological diversity.  This is not factually correct, and can be easily demonstrated with examples.  A

gene edited bacteria in a biofermentor being used in food production has nothing in common with a gene drive introduced into a rat on a small island for the

purposes of population suppression with respect to potential adverse effects on biodiversity. 

Although this may seem obvious, one of the manifestations of this fallacy is a tendency to be hyper vigilant with respect to changes in molecular biology.  This is

observable in the last twenty years of regulation for biotechnology where huge amounts of molecular characterization data are assembled and assessed with no

demonstrable relevance to impacts on the environment or biodiversity.  Just because we can observe and enumerate single nucleotide changes in the billions of

base pairs constituting an organisms genome doesn't make these changes relevant or meaningful to biodiversity.  Before a genomic change can harm

biodiversity, a number of things also need to occur which can only be determined in the context of the specific organism and its use. So while the potential of any

tool (like CRISPR) to cause unintended changes in the genome is important to understand, those changes are not necessarily risky in the context of

biodiversity.  And they tend to distract from more worthwhile considerations.

Likewise, I think some of our participants are in danger of falling into the trap of defining any change as an adverse impact.  As has been pointed out, genomes

are plastic, ecosystems are fluid not static and the only constant is change.  That doesn't mean that we should not consider potential adverse impacts, but the

suggestion that changes to individual organisms and their unique genomes in the environment should be considered an adverse effect is wholly impractical and

not in line with the way Parties to the convention make decisions about the environment and biodiversity in the real world.

One of the best tools to improve our understanding of what is, in practice, considered an adverse effect and what is not is to compare the potential impacts of a

particular synthetic biology application with other interventions that affect similar elements in the environment.  For example, I don't think it makes sense to

agonize over the genetic integrity of pests and disease organisms in order to protect them from genetic interventions if we are just going to turn around and kill

them with more conventional means.  So the context of the activity, our management goals, and alternatives are all essential in understanding and

contextualizing the potential for adverse effects of any synthetic biology application.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 4:33:50 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jim Louter, Canada on 2017-07-07 15:27.

RE: Opening of Discussion  [#8461]

 

Hello everyone; I am Jim Louter from Canada.  First of all, thank you Caspar for taking on the task of leading this discussion and for providing guidance to keep

it on track (and which you have repeated in post #8442)!  We all need to keep your guidance in mind when replying in this discussion in order to have a logical,

progressive and focused session. Like you, I was also a member of the Synthetic Biology AHTEG and participated in the discussions since then; I am also an

active regulator (for nearly 25 years) of the products of biotechnology in Canada conducting many environmental risk assessments in that period.  Your

suggestion for three points to keep the matter in focus when replying is worth repeating here:

“1) What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

2) What research and cooperation activities are being conducted on the possible benefits and potential adverse effects of organisms, components and products

of synthetic biology on biodiversity to fill knowledge gaps and identify how those effects relate to the objectives of the Convention and its Protocols?

3) Are there other recent technological developments that have taken place within the field of synthetic biology that need to be considered in this discussion?”

Regarding the 1st, as Caspar indicated in his opening remarks in post #3865, there have been submissions made regarding these questions including

comments from Canada in which we indicated that, to date, there is no evidence of any adverse effect on biodiversity that was identified in a risk assessment

that one could attribute to a living organism product of  ‘synthetic biology’.  For the one example I am aware of that involved multiple biochemical pathway

manipulations for a microorganism to be used in containment, we concluded there would be no impact on biodiversity.  If we want to speculate about potential

negative impacts, I’m not sure where that speculation would end or what utility such speculation would serve. As a risk assessor in Canada, we would be alarmed

and would take action where the science told us that an adverse impact of any product of biotechnology, including those that are naturally occurring, was

reasonably foreseeable.  In Canada, we are not overly concerned whether or not something is labeled as ‘synthetic biology’ but if it is ‘new’ or it is ‘novel’, that is

enough of a trigger for us to begin the risk assessment process. We have a review process that is essentially technology independent. We are however in the

process of re-looking at our regulations from the point of view of ensuring that they are up to date – not to redefine the approach (focus on product, and not the

process) but, if needed, to refine the information requirements needed to conduct the risk assessment.

Regarding the 2nd, we tried to answer this question with the submission from Canada referenced above but it is difficult to capture all of the research being

conducted in one country for the simple reason that ‘synthetic biology’ may not be the correct term used by researcher’s to characterize their activity.

Nevertheless, even a simple search would reveal that the Federal Government’s ‘Genomics Research and Development Initiative’ includes many examples of

research, some of which could involve synthetic biology and for which the objective is to better understand biodiversity. Canada’s Concordia University has a

Centre for Applied Synthetic Biology in which both potential benefits and risks of the technology are being explored.   Both Genome Canada and Ontario

Genomics also contain much information on the current state of related research in Canada.

Lastly, regarding your 3rd point, in such a field where technological developments may be fast moving, (and disregarding whether they are labelled ‘synthetic

biology’ or not), one would have to look at the research links above to determine whether there was something recent that warranted further attention.  It is in

our human nature to innovate. However, there is the danger inherent in focusing only on a few select ‘buzz words’ like synthetic biology – i.e. that a new

technology will come along that does not fit the operational definition and we will have to begin this debate again.  Isn’t it better to have a technology

independent regime if possible?

Others have made similar comments and I want to support views expressed in posts 8449, 8454, 8448, 8427 and 8410.

Since my hyperlinks have not displayed in this message, I am attaching the Word version with correct hyperlinks embedded.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 4:21:16 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jose Jimenez, University of Surrey on 2017-07-07 15:19.

RE: Opening of Discussion  [#8460]

 

Dear participants,

First of all I would like to express my gratitude to the organizers and moderator of this forum. Like others, I also took part in the conversations in 2015.

I am a lecturer (Assistant Professor) in Synthetic Biology at the University of Surrey in the United Kingdom. I concur with many of the views expressed. I must

admit that as an active researcher in the field I feel we are, in general, being overcautious with the technology. In my opinion, the benefits of some applications

of engineered organisms (including environmental release) can outweigh their potential risks. For example, I see how using synbio to remediate plastic or

paracrine hormone pollution can have a positive impact rather than negative in biodiversity. Actually, I feel that if we don’t take action soon there will be very

little biodiversity to worry about in less than two generations. I think that eventually the discussion will not be about if we should be taking any risks but, rather,

how much risk are we willing to take.

We would obviously need to consider each case individually, but technologies like microbial bioremediation have been around for over 40 years including

experiments of controlled release. This means that data is available to evaluate potential impacts and there is the possibility of adopting the same protocols for

heavily engineered organisms as well.

I agree with previous comments highlighting the potential of CRIPR-Cas9 as a transforming technology. In this sense I also believe that the beneficial uses of

the technology outweight misuses. Society, and I am thinking of countries in which the biotech industry is not too consolidated, would benefit from rapid

adoption. The current legislation and patent laws seem to be hindering the progress of existing SMEs and the emergence of new ones in places that in which

diversifying economic sector could have a highly positive impact in the GDP.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 3:58:33 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Carlos Augusto Ospina Bravo, Colombia on 2017-07-07 14:52.

Topic 1  [#8459]

 

Hello

I am Carlos Augusto Ospina Bravo, Biologist, Ms.C in Microbiology, I work as a professional specialized in the Ministry of Environment and Sustainable

Development of Colombia.

Following the topic of discussion of topic 1.

Taking into account that there is still no clarity on the adverse effects that developments derived from synthetic biology can have, because it is a complex and

recent area, it is possible to make an analysis of what has been developed and to think about the possible effects that could Have for biodiversity, some of the

negative effects could be:

• If the production of applications in synthetic biology expands significantly, both intentional and involuntary environmental impacts could be important. For

example, the production of biofuels.

• Possible future applications of synthetic biology that could be beneficial to the conservation and sustainable use of biological diversity, such as microorganisms

designed for bioremediation, to improve agricultural efficiency, to stop desertification, to cure wildlife diseases, Etc., would require the release into the

environment of micro-organisms resulting from synthetic biology techniques.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 2:27:38 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-07 13:26.

RE: Target Malaria as an example of the Contained Use concerns Raised by Synthetic Biology  [#8458]

 

Briefly with respect to the replies of Mr. Alphey and Mr. Benedict to my last post [#8431]]:  Whereas #8431 is in specific reference to Target Malaria's plan to

conduct R&D in the Sahel with experimental gene drive systems designed to eradicate mosquito populations, both Alphey and Benedict's replies are far more

generic in their scope of reference. "Mosquitoes with gene drive systems" is not the same as "Mosquitoes with experimental gene drive systems purposely

designed to eradicate a target species over a large area."  As others have observed, specifics count.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 1:33:15 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Paul Freemont, Imperial College London on 2017-07-07 12:31.

RE: Opening of Discussion  [#8457]

 

I would like to comment on  the GMO 2.0 Ingredients database posted by Silvia Ribeiro, Latin America Director for ETC Group. I have just had a browse and the

database is an excellent resource both for synthetic biology and biotechnology communities and other interested stakeholders -

see http://database.synbiowatch.org

Browsing through the date  there are many petrochemical examples (acrylic acid, acetone butanol  etc) with many companies (and researchers) developing

biologically based fermentation methods for producing such compounds with the aim of reducing the dependency on petrochemicals.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 1:11:25 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-07 12:04.

RE: Opening of Discussion  [#8455]

 

Dear members

#8413- (everything damages environment. So we will damage too) – this may not be the right approach to analyse any technology. This is like the man is

already smoking so put him in polluted condition. If something is wrong then we are here to rectify this.

Resurrection of a species is different and preservation of diversity within a species is totally different. Here when we talk about biodiversity we should think about

protecting the diversity within the species too. It’s not advisable to instruct a common man that “let everything what nature has donated be destroyed and you

please procure the patented goods for your survival”.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 1:09:55 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Kent Redford, Archipelago Consulting on 2017-07-07 12:04.

Pluses and minuses of synbio for conservation - and an argument for counter-factuals  [#8456]

 

Dear Colleagues:

I am Kent Redford with a background in conservation and an interest in the intersection of synthetic biology and conservation practice.

Thank you to all who have contributed - it is a rich discussion.

I would like to enter with a couple of points:

1) when we think about possible outcomes of synbio interventions it is important to compare those possible outcomes to what would happen/is happening in the

absence of the intervention (counter-factual). This perspective allows to see that the status of much of biodiversity in all its attributes and components is

decreasing steadily - any given intervention may either accelerate or decrease that trend. But preventing interventions will not, in and of itself, make things

better.

2) it might be useful to consider potential synbio impacts, both negative and positive, as either direct or indirect. Considering negative impacts, direct negative

impacts could be generated by loss of genetic diversity and indirect negative impacts by loss of ecosystems through placement of algal raceways. Considering

positive impacts, direct positive impacts could include controlling invasive disease threatening endangered species whereas indirect positive impacts could be

through increased food production allowing for less land under agriculture and therefore available for restoration of natural habitat.

Thank you for the opportunity to contribute.

Kent

See More from 

Kent Redford

Archipelago Consulting

Portland, ME 04112, USA

Cell: ++ 

Skype: Kent.H.Redford

redfordkh@
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 12:39:50 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-07 11:34.

RE: Opening of Discussion  [#8453]

 

Jim Thomas [ETC, #8437] outlined a number of recent technical or product developments in the general area of synthetic biology.  I think providing this set of

cases is a useful stimulus to debate, however I disagree with much of his analysis.  Perhaps it is only fair that, noting “hyperbolic claims” of some synbio

boosters, he counters with hyperbolic claims from the other side. Noting (#8439) that these issues have been discussed in depth previously I comment here only

on a couple of specific points; some other issues are or will be addressed in other posts.

Gene drives do not attempt to “overcome the principles of natural evolution”.  On the contrary, they attempt to develop and use selfish DNA systems, whether

taken directly from an exogenous context (e.g. Wolbachia) or substantially synthetic.  Selfish DNA systems are very widespread in nature and take many forms;

much of our genome comprises relics of ancient selfish DNA systems.  See [1] for many examples.

What does the application of machine learning and robotics to synbio mean in relation to the convention?  If multiple changes are made to achieve a given

phenotype (e.g. ability of a microbe to synthesis a specified chemical) without direct human involvement in the design, this brings us close to something rather

familiar - the product of directed-evolution experiments, or traditional mutation-selection.  These approaches have been safely used for very many years. 

Furthermore, in most cases such “microbial factories” are intended only for use in contained fermentation systems and have extremely limited ability to survive

outside a cosseted lab setting, not least because of high fitness cost (relative to wild type, outside of specific lab settings) of the many changes made to their

metabolic pathways.  #8439 notes a potential exception in GM algae production platforms, which may need “relatively ‘open’…production ponds/facilities”; this

simply highlights the much noted need for case-by-case assessment.

1. Burt A, Trivers R. Genes in conflict: The biology of selfish genetic elements. Cambridge: Belknap Press, Harvard University Press; 2006. 610 p.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 12:39:37 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-07 11:36.

RE: Opening of Discussion  [#8454]

 

On “off-target” effects

Several posts have touched on “off-target” effects [see Tony James #8398 for definitions of off-target and non-target], in general considering the possibility of

off-target effects as a potentially serious negative issue.  This was perhaps put most strongly by Jim Thomas [#8437]: “Until such a time as it can be shown

beyond reasonable doubt that a new ‘editing’ approach is entirely predictable with no off-target effects elsewhere on the genome or epigenome, it would be

precautionary to treat genome editing as highly experimental and not ready for commercial or ecological release”

The most readily understood off-target effects, and the most relevant in terms of CRISPR/Cas9 systems, are DNA sequence changes (mutations) induced by

cutting of the Cas9 nuclease at a site in the host genome other than that to which it was nominally directed by the guide RNA(s) provided (that being the

intended or “target” site).  Other off-target effects are conceivable, e.g. stable epigenetic changes; for simplicity I will here discuss only sequence changes.

Off-target effects of this type are universal in traditional breeding methods, selection experiments, and other (non-CRISPR/Cas9) genetic engineering

approaches such as most transgene-integration methods.  Furthermore, even in the absence of any such manipulation, there is a spontaneous mutation rate

(this rate varies dramatically between taxa, being extremely high in some viruses, much lower in higher animals, for example). 

One attractive feature of CRISPR/Cas9-based methods is their precision.  Contrary to [#8437], it is not the case that “the hype of ‘precision’ is foundering on the

reality of off-target and unexpected changes at the genomic level…”.  Rather, these methods provide a new level of precision and accuracy in changes to the

target sequence.  Lack of change in the rest of the genome is an impossible goal, given spontaneous mutation.  The degree to which this background rate is

increased by use of CRISPR/Cas9 is not currently clear but some effect should be anticipated.  Importantly, the structure of CRISPR/Cas9 mutations (e.g. SNPs,

smaller and larger insertions and deletions) is not different from the normal spontaneous mutagenic range.

How much does a degree of off-target sequence change (mutation) matter?  This varies enormously by application, again highlighting the need for case-by-case

consideration.  For human gene therapy, the hazard of oncogenic (cancer-inducing) mutations seems severe, at least to an outsider to the human gene therapy

field such as myself, so it would be extremely important to minimise the likelihood of inducing one.  At the other end of the spectrum consider a gene drive

system intended to impart a fitness load (for population suppression) into a mosquito population.  There a degree of off-target mutation would arguably

increase efficacy by increasing the induced fitness load, though to such a small degree as to be insignificant.  Perhaps more importantly, the level of off-target

mutation is not yet clear, and presumably subject also to technical manipulation [#8398], such induced variation is likely insignificant relative to pre-existing

natural sequence variation [for the purposes of this discussion I assume dispersed cutting rather than very specific off-target effects, e.g. from a poorly-

designed guide RNA that induces efficient cutting at an additional site in the genome other than the target (drive) site].  As a consequence spontaneous

mutation and other natural processes, wild populations have significant levels of genetic variation - for example whole-genome sequencing of 765 wild-caught

mosquitoes identified over 50 million single nucleotide polymorphisms (SNPs) across the 230 million base genome [1].  Individual mosquitoes carried between

1.7 and 2.7 million variant alleles. 

There may also be useful precedents to consider in this area.  Radiation-based Sterile Insect Technique (SIT) programmes irradiate mass-reared pest insects to

sterilise them then release them to mate with the wild pest population.  Radiation induces DNA damage (mutation); if sperm or eggs are sufficiently heavily

irradiated then they become non-viable, hence suitable radiation doses can be used for to sterilise insects in this way.  Such SIT programmes have been safely

and successfully conducted for more than 50 years, some on very large scales, such as the continental-scale elimination of the New World screwworm from USA,

Mexico and Central America as far south as Panama.  Since radiation weakens the insects in a dose-dependent manner, radiation doses are typically selected to

give high, but incomplete, sterility, e.g. 96-99% (one exception is that higher doses may be used for preventative releases where the pest is thought absent). 

Consequently, many billions of heavily irradiated (and hence heavily mutagenized) but partially fertile pest insects have been released to mate with wild pest

insects over many years.  I am not aware of any report of harm to human health or the environment from such introgression of novel mutations, despite the

very much greater mutation rate in this context than conceivable from off-target effects of CRISPR/Cas9 or other synbio manipulations.

[1] http://www.biorxiv.org/content/early/2016/12/22/096289
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 12:27:23 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Douglas Herrin, Yale University on 2017-07-07 11:24.

Topic 1: human health  [#8452]

 

Dear Forum,

My name is Dr. Doug Herrin. I previously worked on life sciences policy at Department of State and White House. Now I am a medical doctor at Yale University. It

is a pleasure to participate in this conversation.

Discussions on synthetic biology (and gene drives, CRISPR, etc) has implications for all living organisms. Regulations surrounding these technologies would

impact not only plants, insects, and nonhuman animals but also innovations in human health care, food security, and microbial life.

Historically it seems this forum has briefly discussed health implications, but has not included a robust and regular conversation on public health or human

health perspective. The full and proven applications of synthetic biology and gene editing technologies could reasonably lead to life-saving interventions and

reduce the effect of disease through somatic and germ line mutations; granted, there is cost-benefit to any new medication or procedure. Lives could be saved

through the role of gene drives in reducing the transmission of mosquito diseases, gene editing that modifies host responses against infectious (HIV) and

immunological diseases, and combating cancer and genetic diseases. Platform technologies have a high likelihood of leading to R&D breakthroughs (vaccines,

medications, therapies, etc) with a likely substantial impact on the bioeconomy and entrepreneurial/business ecosystems.

There would likely be unintended consequences for human health if the topic of public health and human health are not fully discussed in regards to the CBD

and the 3 priorities, even more so if regulations and laws are codified and designed without the foresight of a public health and medical perspective. The effect

of these technologies on the environment and human species is difficult to predict and premature. In this context, there is a responsibility to create a regulatory

structure where innovation thrives and discovery is not impeded. Evidence must drive policy discussion and our regulatory structures should be proportional to the

risks that are based in evidence. I would further argue that whatever regulatory systems are developed for synthetic biology, the most minimal regulations

should be set up to promote a reasonable level of safety, especially when and if there is an absence of evidence that implementing this technology causes

harm.

Thank you,

Doug
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 12:15:14 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Matthew Legge, Canadian Friends Service Committee (Quakers) on 2017-07-07 11:12.

RE: Opening of Discussion  [#8451]

 

Greetings forum participants. I’m Matthew Legge and I had the chance to participate in the last online forum as well.

The specific example of malaria control has been raised e.g. [#8427]. Malaria is indeed a horrible health problem for the world community and I would like to

believe that no one is callously rejecting synthetic biology solutions due to a lack of understanding about the seriousness of malaria. So I think that listing

malaria’s health impacts, while emotionally provocative, is irrelevant to the issue of synthetic biology and biodiversity. In addition, gene drives are being

proposed for many other issues aside from just malaria control, so I don’t see the need for us to focus only on the most benevolent of possible uses.

I think the implications for biodiversity may become massive in the near future, should gene drives succeed after either intentional or accidental release (and as

has been pointed out, it remains highly unclear if gene drives can succeed). The safety and containment issues mentioned in [#8431] are very significant for

protecting biodiversity. It is clear to me that gene drives will be considered and developed to attempt to eradicate entire populations or even entire species

unless regulators decide these applications are unacceptable based on uncertainties, contested knowledge, and unknowns.

For me, the acknowledged lack of any international regulatory framework is a huge issue with gene drives possibly impacting on biodiversity. Should any

researcher or corporation develop a functional gene drive and release it intentionally or accidentally the resulting impacts on biodiversity (e.g. species decline or

loss and all of the resulting impacts on other species and ecosystems) will not respect international borders.

I think that [#8437] raises important points about the question of precision of techniques like CRISPR-Cas9. I believe it is too early to make a general claim of

precision (a claim I’ve seen made or implied already, and which I think is often accepted without sufficient evidence) or to know the exact likelihood, scale, or

significance of off-target effects. Given the number of unknowns and uncertainties, I have to agree that a precautionary approach at this stage would be to treat

genome editing as “highly experimental” due to the paucity of established knowledge about the “off-target effects elsewhere on the genome or epigenome.”

I also agree that comparators for biosafety assessment will become less and less useful as engineered organisms become more and more novel. It will be

difficult to even establish levels of risks, which require a number of factors to be reasonably well known. For this reason I am not inclined to agree that we should

feel ready to adopt a pro-actionary (rather than precautionary) approach as advocated for in [#8448] because “scientists, clinicians and others have long

experience of handling biological agents with potentially harmful effects on human health or the environment...”

I would suggest that these biosafety and international regulatory issues are very important ones that must be fully addressed before the potential benefits of

synthetic biology for biodiversity can be realized.

I think this statement is important: “Conservation efforts manage ecosystems to achieve predetermined human values; never to a achieve an outcome of no

deleterious effects to all biodiversity.” [#8446]

I find that our actual task is therefore not a technical or scientific one alone. Rather, we are tasked with deciding what level of destruction or alteration of

biodiversity is acceptable. That is the first and most important question before we address the technical question of how we can be reasonably certain of not

surpassing that acceptable level. In other words, as uncomfortable as it may be, I don’t think the question posed can be answered well without exploring and

deciding the core values we seek to uphold with respect to biodiversity and the 3 goals of the CBD.

As I’m on this forum representing a faith community, The Religious Society of Friends (Quakers), I would like to raise that ecological and biodiversity

implications of synthetic biology go further than merely can something be done or even can it be done in ways that appear safe or beneficial based on existing

(limited) understanding. We would also do well to think about: What does it mean to be in right relationship with other living beings? Is looking for biotech

solutions to complex problems through editing life itself the right way to relate to life? In some instances it may be, in others it may be an expression of

profound alienation from life, rather than an optimal use of our brilliance and resources. Perhaps adapting to the natural world and stewarding biodiversity

through such adaptions of our behaviours, consumption patterns, and so on is in some cases superior to seeking to dominate and alter the natural world

through creating synthetic genomes to serve our whims. The CBD can be encouraged to facilitate reflection along these lines, as this is relevant to the topic at

hand.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 11:52:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jim Thomas, ETC Group on 2017-07-07 10:47.

RE: Opening of Discussion  [#8450]

 

By way of a quick response to Mr Tom Nickson of Monsanto/CropLife/ American Seed Trade Association:

You state that "the precautionary approach demands evidence to justify the decision.  Furthermore, proper consideration must be given to the risk associated

with severely limiting research especially when adequate protection may be afforded by risk management measures. "

I think the relevant use of precautionary approach here is that as stated by the Cartegena Protocol  (since we are talking about biosafety risks) . Article 10.6 and

11.8,  states "Lack of scientific certainty due to insufficient relevant scientific information and knowledge regarding the extent of the potential adverse effects of

an LMO on biodiversity, taking into account risks to human health, shall not prevent a Party of import from taking a decision, as appropriate, with regard to the

import of the LMO in question, in order to avoid or minimize such potential adverse effects."

I don't think the protocol directs parties to carry out a cost-benefit analysis in relation to impacts of a precautionary decision on research activities as you suggest

above and in any case it is hard to see how deciding not to commercialize or environmentally release a gene edited organism in any way impacts disinterested

scientific 'research' in the laboratory per se - what it impacts is commercial development (eg by your company) which is a different matter.

In any case, its not simple 'speculation' that CRISPR-CAS9 gene editing appears to give rise to off-target effects. I am aware that there is a concerted effort by

companies invested in CRISPR to contain the implications of the recent mouse studies published in Nature methods showing unexpected mutations after CRISPR

CAs9 use in vivo (for more on the commercial efforts by CRISPR companies  to discredit these studies see: http://www.gmwatch.org/en/news/latest-news/

17714-gene-editing-companies-angry-at-research-revealing-unintended-crispr-effects)

However this question of concern about off target effects proceeds these studies - e.g.. as reported in Stat news last year its not helpful for biotechnology

companies using CRISPR to have their "head in the sand" on the topic:  https://www.statnews.com/2016/07/18/crispr-off-target-effects/

Another mouse study published at the end of May in Nature Communications draws similar conclusions:  "CRISPR/Cas9 targeting events cause complex

deletions and insertions at 17 sites in the mouse

genome"  https://www.nature.com/articles/ncomms15464

Teh off-target effects are so clearly accepted that in response synthetic biologists are trying to design methodologies to reduce off target effects since " the

potential for unanticipated downstream effects from off-target mutations is an important regulatory consideration for agricultural applications." - e.g. Wolt, J. D.,

Wang, K., Sashital, D., & Lawrence-Dill, C. J. (2016). Achieving Plant CRISPR Targeting that Limits Off-Target Effects. The Plant Genome, 9(3).

https://dl.sciencesocieties.org/publications/tpg/articles/0/0/plantgenome2016.05.0047

So this question of off-target effects from CRISPR is far from speculative, it would seem there is certainly enough evidence to invoke precaution by the standards

of the protocol.

Interesting theres apparently enough evidence for CRISPR developers themselves to invoke precaution. In a recent paper from the Church Lab at Harvard

"Design, synthesis, and testing toward a 57-codon genome", http://science.sciencemag.org/content/353/6301/819    the authors explained that thy chose not

use CRISPR or the labs own MAGE approach for this ambitious undertaking exactly because of the off target effects of gene editing:  ""Although it is possible to

simultaneously edit multiple alleles using MAGE or Cas9, these strategies would require extensive screening with numerous oligos and likely would introduce off-

target mutations."  These are the scientists from the same institutions that further  developed CRISPR-CAS9 system and then , via the Broad institute, licensed

the technology to Monsanto.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 11:21:12 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Paul Freemont, Imperial College London on 2017-07-07 10:19.

RE: Opening of Discussion  [#8449]

 

This is Paul Freemont and I had the privilege of being on the AHTEG group that met in 2015. I am a Professor and co-director of the Synthetic Biology Centre at

Imperial College London.

I have very much enjoyed reading the posts so far and would like to contribute to the accumulating knowledge some interesting reports and commentaries.

Genome editing

UK government interim report https://www.publications.parliament.uk/pa/cm201617/cmselect/cmsctech/854/854.pdf

Nuffield council report on the bioethics of genome editing

http://nuffieldbioethics.org/project/genome-editing/ethical-review-published-september-2016

Response to the report by the Royal Society (UK academy of sciences) https://royalsociety.org/~/media/policy/Publications/2016/02-01-16-response-on-

Bioethics-inquiry-into-genome-editing.pdf

European Academies' Science Advisory Council report on genome editing

https://www.knaw.nl/shared/resources/internationaal/bestanden/easac-report-31-on-genome-editing-20170323

Synthetic Biology as a tool for conservation and biodiversity

http://reviverestore.org/is-it-time-for-synthetic-biodiversity-conservation/

In terms of new technological capabilities i note a number of responses which seem to overstate the current technological capabilities (e.g. [#8437]). It is

important to note that biotechnology and metabolic engineering are very developed fields with the aim of engineering microbial cell factories to produce material

like chemicals or drugs using fermentation technology rather than using  synthetic chemistry. A main part of the synthetic biology field is to develop tools and

new knowledge based approaches to accelerate and expand the use of fermentation technology for bio-manufacturing. This opens up possibilities of using waste

streams for fermentation and also a distributed manufacturing opportunity where appropriate. The automation and knowledge based computational approaches

is to make the design  process more efficient. It is worth noting that fermentation technologies are around 7,000 years old.

The imaginary future scenarios presented  as highly negative and impactful on biodiversity are pure speculation. It is impossible to predict the future

applications of an emerging technology. However many threads rightly point out that regulatory and governances structures need to be adaptable to emerging

applications and this is true for any new technology (e.g. AI and robotic humanoids). Also much more research is required to rigorously test the hypotheses that

are posed by synthetic biology approaches in terms of release or accidental release. Also more research  funding is required to enable the regulatory agencies to

develop tools that can be employed as part of the testing process.

In terms of biodiversity there are views within the professional conservation community which are suggesting that genomic technologies like genome editing and

assembly could provide solutions to

current conservation problems (see reference above).

Personally I  would love to see an evidence based discussion which focuses on the challenges, risk and benefits of biotechnology to conservation and biodiversity

as enabled by the new tools of synthetic biology - and gladly the forum is providing an excellent opportunity for such a discussion.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 11:15:41 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-07 10:10.

RE: Target Malaria as an example of the Contained Use concerns Raised by Synthetic Biology  [#8448]

 

On Containment

Mr Hammond (Third World Network, #8431) argued that gene drive mosquitoes are “pathogens or pathogen-like organisms” and that any such organisms

“designed to harm…wild populations” require “P3 (BSL-3) or higher containment”. 

Pathogens are viruses, bacteria or other microorganisms that causes infection or disease; mosquitoes - engineered or otherwise - are not pathogens. 

“pathogen-like” is an undefined term that I do not find helpful in this context.

Definitions notwithstanding, what is an appropriate level of containment for such mosquitoes?  Practitioners and others have thought extensively about this

issue, see for example [1] and references in other posts, e.g. #8439, #8447.  Furthermore, scientists, clinicians and others have long experience of handling

biological agents with potentially harmful effects on human health or the environment - think pathogens of humans, animals and/or plants, exotic/invasive

species, etc, which provides precedent and context for such deliberations.  In particular, a useful analogy may be draw with exotic species being considered as

potential biocontrol agents (e.g. predators and parastoids); though not identical cases there are many similarities.  My further comments below are not intended

as any substitute for this detail, or appropriate case-by-case analysis, but may help with consideration of some specific issues.

Returning to the classic definition of risk = exposure x hazard

Hazard: 

Any impact (positive or negative) on wild populations will occur only through mating between the synbio mosquitoes and wild individuals.  What happens after

that depends on the nature of the synbio modification; for a functional gene drive the modification may start to increase in frequency in the receiving population

(depending on various features of the design, e.g. frequency-dependence).  While extensive spread may be the long-term intention, and with significant human

benefit (Mr Thomas, #8437 notes that these are “optimum use cases”), for this to occur inadvertently as a consequence of “contained-use” would be

undesirable. 

Mr Thomas also asked “Will MCR/gene drives even work?”  Perhaps fortunately, it is becoming clear that the answer is “not easily”, at least for simple CRISPR/

Cas9 homing-based designs.  Recent studies have highlighted the sensitivity to variation in the target sequence, the very high level of pre-existing variation [2]

and the propensity of the system to stimulate the de novo appearance of cut-resistant sequence variants [3].  The consequence of this is that simple designs

will not spread to fixation in wild populations [4], or even laboratory ones [3]; rather they will be eliminated from the population over time.  While I am confident

that more sophisticated variants of these designs will have more staying power, this means that published systems would have limited impact on [large] wild

populations following any inadvertent release (escape from containment).  Inadvertent release of such a strain would still be highly undesirable, possibly with

observable ecological effects, but predictions of cataclysmic consequences are unwarranted.

Exposure:

To reiterate, any impact (positive or negative) on wild populations will occur only through mating between the synbio mosquitoes and wild individuals.  Where the

contained-use facility is hundreds or thousands of kilometres from the nearest wild population of the target species, or environmental conditions permitting

establishment, the possibility of such impact is a priori likely negligible or zero.  With a few other obvious prerequisites (e.g. the synbio mosquitoes are not

themselves infected with malaria/dengue/etc)  such work might therefore responsibly be conducted at ACL-1, though in practice I understand such experimental

facilities more commonly operate at ACL-2 [containment levels have different names in different countries and for different purposes - ACL here is Arthropod

Containment Level analogous to Biosafety Level (BSL) for pathogens]

This situation would differ for contained-use in locations where the host species is endemic, as the possibility of initial gene introgression into wild populations

following inadvertent release would obviously then significant.  In that case I do find some sympathy for the earlier assertion [#8431] of a need for rather

comprehensive containment, though again very much on a case-by-case basis.  In practice a great deal of the work needed prior to deliberate release, perhaps

including semi-field and/or pilot field studies as well as contained-use, could safely be done with system components.

This is by no means an attempt at a comprehensive risk assessment, rather I have tried to outline some pertinent issues and consider their implications for

appropriate containment levels.

[1] Akbari, O. S., et al. (2015). "Safeguarding gene drive experiments in the laboratory." Science 349(6251): 927-929 http://science.sciencemag.org/content/
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349/6251/927

[2] http://www.biorxiv.org/content/early/2016/12/22/096289

[3] http://www.biorxiv.org/content/early/2017/06/12/149005

[4] Marshall, J. M., et al. (2017). "Overcoming evolved resistance to population-suppressing homing-based gene drives." Scientific Reports 7(1): 377
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 10:40:53 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Thomas Nickson, Consultant on 2017-07-07 09:35.

RE: Opening of Discussion  [#8446]

 

I am Tom Nickson, an independent science policy consultant, with more than 20 years of experience with environmental risk assessment for LMO’s and 13 years

of experience with the CBD and its protocols.  I begin this intervention by thanking the Secretariat of the CBD for providing this form and the moderator for

providing a framework.  I also thank those who have provided their ideas in a constructive and collegial manner. 

My intervention is a reaction to statements found in #8422 and #8437 that appear to declare unrealistic standards for environmental risk assessment.  Both

statement appear to assert that the technologies under discussion are creating risks heretofore unknown to natural systems. 

#8422:  “Synthetic biology is again a tool just like any other breeding technique. A breeding technique should develop a new variety adding to biodiversity. It

should not be deleterious to anything available in nature. No eradication except deadly pathogens.” 

#8437:  Until such a time as it can be shown beyond reasonable doubt that a new ‘editing’ approach is entirely predictable with no off-target effects elsewhere on

the genome or epigenome , it would be precautionary  to treat genome editing as highly experimental and not ready for commercial or  ecological release.

In #8422, the second and third sentences apply a personal and arbitrary risk assessment standard to technologies that this forum may label as synthetic

biology.  This statement may have been written in haste, but it overlooks the fact that a very large proportion of the world is managed to human-determined

standards.  Conservation efforts manage ecosystems to achieve predetermined human values; never to a achieve an outcome of no deleterious effects to all

biodiversity.  Similarly, regulatory decisions are informed using sound risk assessments that examine effects on beneficial biodiversity and recognize that the

biodiversity characterized as “pests” e.g, invasive species, can have acceptable effects that control and even reduce their populations. 

Similarly, in #8437, many would argue that the approach suggested in not reasonable since it is primarily justified by speculation.  The precautionary approach

demands evidence to justify the decision.  Furthermore, proper consideration must be given to the risk associated with severely limiting research especially when

adequate protection may be afforded by risk management measures. 

Conversely. it is also worthwhile to highlight a statement concerning risk assessment made in #8427:  “The use of gene drive to either reduce the number of

malaria vectors or to affect the ability of mosquitoes to transmit the disease is considered as one of the potential complementary tools to achieve malaria

elimination. It does require responsible science and case-by-case risk assessment to ensure that the technology development takes into account stakeholders'

concerns and that appropriate studies are carried-out in this direction.”  I believe that a dispassionate, scientifically-informed approach to technology evaluation

as proposed here is prudent and appropriate. 

In closing, I thank those who have shared their technical, real-world expertise related to mosquito/malaria control (#8421 and #8430), and those who have

provided us with many useful links (#8435 and #8439).  This information is valuable for informing this discussion.

Thanks you.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 10:40:50 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mark Benedict, Centers for Disease Control and Prevention on 2017-07-07 09:36.

RE: Target Malaria as an example of the Contained Use concerns Raised by Synthetic Biology  [#8447]

 

Dear Participants,

My name is Mark Q. Benedict from the Centers for Disease Control and Prevention (CDC) in Atlanta, USA. I have worked in mosquito biology for my entire career

and was a lead author developing the Arthropod Containment Guidelines which have served as a basis for various national guidelines for both disease vectors

and transgenic mosquitoes.

Recently, I and 9 other authors have completed a manuscript (accepted) containing recommendations for containment of arthropods containing ‘gene drive’

systems that can spread from low frequency introductions. In contrast to the recommendation of Mr. Hammond ([#8431]) to automatically escalate containment

to P3 or equivalent, we observe that containment measures at ‘level 3’ are generally designed specifically for containment of microorganisms by means such as

highly regulated air pressures, HEPA filtration and in some cases glove boxes. Some of these measures are actually counterproductive to containment of

arthropods.

While we do make recommendations that are not usually specified at level 2, the implementation of many level 3 containment measures would achieve little or

nothing to contain gene drive systems. Moreover, the cost would put research into such systems out of reach for many resource-limited countries for which the

potential solutions which might result from gene drive are most needed.

I strongly advise against quickly adopting what may appear to be a reasonable precaution, but which does not consider the location of the research being

conducted, the effectiveness of the measures being recommended, and the specific phenotype being conferred. As many others have noted, the case-by-case

approach is prudent, as are the effectiveness of specific containment measures.

Thank you for considering these thoughts.

Mark Q. Benedict
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From: Benjamin Robinson <Ben@ >
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CC: Morgane Danielou
Delphine Thizy

Date: 7/7/2017 10:39:31 AM
Subject: CBD Online Forum Update

Hi all,
 
There continues to be a high-volume of activity on the forum, with many raising concerns about horizontal gene transfer and the
ecological effects of deployment of synthetic biotech, and with the first explicit mention of gene drive.
 
Points you may wish to address:

Edward Hammond, Third World Network: https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8431
He questions whether appropriate facilities and expertise for safe containment are in place in many developing countries.
Although his concerns focus on one project in particular, they can be applied more broadly to the entire gene drive
research community.
Please note that a sub-group is currently drafting a response outlining some of the containment procedures used, and
clarifying which are appropriate to which types of projects and what the risks involved are.

1.

 
Suggested Actions:

As much of the discussion up to this point has focused on the unknown dangers and potential negative consequences of gene
drive for ecosystems and biodiversity, it may be good for those working in conservation (particularly those affiliated with
Island Conservation) to provide some comments related to the moderator’s request to “capture positive impacts of synbio
organisms on biodiversity”, which can be found in the following comment:  https://bch.cbd.int/synbio/open-ended/
discussion/?threadid=8365#8442

1.

 
Summary of new developments: so far in the discussions, gene drive has mostly come up in the context of hypothetical deleterious
effects on ecosystems. In response to this, some participants (e.g. https://bch.cbd.int/synbio/open-ended/discussion/?
threadid=8384#8410) have asked that discussions be limited to concrete examples and specific situations and problems, avoiding
sweeping and vague generalizations. This may be a useful message to pick up on. Sub-groups have also been mobilized to address
concerns about the likelihood of horizontal gene transfer, and to clarify that vector control strategies (even those making use of
synthetic biology) do not intend to cause the extinction of vector organisms, only to reduce their numbers. With regards to general
tenor, the discussions have tended to placed more emphasis on the risks and unknowns associated with novel uses of synthetic
biology, although several members of this group have attempted to redress this balance.
Regards,
Ben
 

Ben Robinson
Policy Coordinator
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+39 334 994 2405
ben@
www.emergingag.com
Follow Emerging ag on LinkedIn
 
CBD Online Forum on Synthetic Biology will take place soon! Experts should register online  to participate.
Contact us if you require assistance.
Supporter of the Manyinga orphan schools project – find out more at www.manyinga.org
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 9:57:24 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Silvia Ribeiro, Action Group on Erosion, Technology and Concentration on 2017-07-07 08:56.

RE: Opening of Discussion  [#8445]

 

Dear all, dear Casper Linnestad,

I am Silvia Ribeiro, Latin America Director for ETC Group. I have been participating in the synbio forum and all related discussions at SBSTTA and CBD.

Picking up on the question of reviewing recent technological developments in the field of synthetic biology and also the observation by Ms Jashima Yasin that at

the applications level we are seeing an increasing move to food and applications applied to the human body,  I would like to draw your attention to a resource

developed by ETC Group that is currently in beta phase but may be useful for this discussion:

The GMO 2.0 Ingredients database is hosted at http://database.synbiowatch.org . This is a searchable database  of synthetic biology derived ingredients (that

is ‘ products of synthetic biology’ in CBD parlance). It includes ingredients that are already on the market, that are close to the market, or that are under

development. The information here was compiled through desk research, and will be updated as new ingredients or information emerges so is necessarily partial

however it indicates the scope of compounds, including natural product replacements, now being developed from the application of synthetic biology. The

database holds 70 entries for syn-bio derived compounds thought to already be on the commercial market, 72 entries for syn-bio derived compounds ‘coming to

market’ (where there is a commercial player involved and signalling intent to market) and 206 entries where we have not been able to ascertain how close the

development is to commercial release.

The database helps illustrate for policymakers and the public that:

• There are now extensive efforts underway to replace natural product compounds with syn-bio derived versions. Examples include vanillin, resveratrol,

asthaxantin, anthocyanins, steviol rebausides, shea and cocoa butter replacements, betaine, citrus oils, beta elemene, patchouli, rose scent, Lactones, saffron

• These products of synthetic biology are now going into foods, cosmetics, supplements, probiotics, essential oils and other markets

ETC Group have additionally helped prepare an online searchable map showing the countries whose agricultural economies and farmers livelihoods may be

affected by the issue of synbio replacements for just 13 of these natural products (it does not extend to the full 350 or so entries from the database!).

The Natural Products Map is here: http://www.synbiowatch.org/commodities/natural-products-map/

This speaks directly to the second aim of the convention - the impact on sustainable use of biodiversity since replacements can alter the market and therefore

support for sustainable use of products of biological diversity and biodiversity-based livelihoods.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 9:45:56 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-07 08:39.

RE: Opening of Discussion  [#8444]

 

To the four fallacies in defense of the AHTEG definition [#8393], I should now add special pleading  [#8442].  Contrary to assertions that the AHTEG defintion is

“inclusive” and “flexible” are its words: “modification of genetic materials, living organisms and biological systems”.  An example may elucidate both exclusion

and inflexibility: The Naked-Mole Rat Genome Resource (http://naked-mole-rat.org ) . Quoting from the “new and emerging issue” for COPXIV submitted by

The Peruvian Society of Environmental Law:  “The ‘BLAST[ing]’ of the mole-rat in 2014 enabled scientists to conduct R&D without ever having to handle any

genetic material or even having to identify themselves as working on the genome. According to The Naked Mole-Rat Genome Resource: ‘There are no

restrictions on the use of our portal or the genome data.’” (Peruvian Society of Environmental Law,  2017, p. 3). Eight patents have been granted on the value

added and thirty more are pending.

The Naked-Mole Rat Genome Resource and similar endeavors would not meet the AHTEG definition of synthetic biology nor would they incur an ABS obligation

which applies to “genetic material”.

Peruvian Society of Environmental Law (SPDA), (2017). “Lawful Avoidance of ABS: Jurisdiction Shopping and Selection of non-Genetic-Material Media for

Transmission”. In response to “Proposals for new and emerging issues for SBSTTA-21 and COP-14.  (SCBD/OIC/DC/RH/84326).  In English:  https://

www.cbd.int/doc/emerging-issues/SPDA-submission2017-05-en.pdf  or in Spanish: https://www.cbd.int/doc/emerging-issues/SPDA-submission2017-05-es.pdf
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From: Tucker, Jessica (NIH/OD) [E] <jessica.tucker@nih.gov>
To: Baltimore, David

'Stephen J. Libby'
Hans-Peter Kiem
Meechan, Paul J. (CDC/OD/OADLSS)
Edwin, Samuel (CDC/OPHPR/DSAT)
'Nerad, Thomas - OSHA'
Wilson, Deborah (NIH/OD/ORS) [E]
Isaac, Freeda E - APHIS
Kenneth A Oye
zhang_f@mit.edu
Andrew D Endy
Zachary Adelman
'Hammarskjold, Marie-Louise (mh7g)'
'Riley, Margaret F. (mf9c)'
'Kanabrocki, Joseph [MIC]'
'Nancy M. King'
egilmand@
'sohn@berkeley.edu'
Tahmassian, Ara
Maureen O'Leary

CC: Bayha, Ryan (NIH/OD) [E]
Harris, Kathryn (NIH/OD) [C]
Singh, Jyoti (NIH/OD) [E]
O'Reilly, Marina (NIH/OD) [E]
'ktclark@caltech.edu'
Isenberg, Jacob Y
Christine M. Reicker Dorosin
Norena, Gabriella Rose
Phiona Lovett
erinb@

Date: 7/7/2017 9:34:12 AM
Subject: Media Interest in NIH Guidelines Workshop

Attachments: NIH Guidelines Session Questions MASTER 070617.docx

Dear Speakers, Moderators, Panelists, and Discussants,
 
You may have been contacted by one or more reporters about the upcoming NIH Guidelines workshop. It is very exciting that there
is so much interest in this activity that it is already garnering interest from the media.
 
Because a couple of you have already contacted me, seeking guidance, I just wanted to let you know that a representative from NIH
plans on speaking with the reporter from the Chronicle of Higher Education, so we will be able to address what the NIH hopes to get
out of this workshop. It is entirely up to any of you who get contacted to decide whether to be interviewed by any reporters, and to
provide your own personal opinions. Of course, you should clarify that your views do not represent the views of the U.S.
Government (or any of the FACA committees on which you may participate).
 
As far as the goals of the workshop, I hope the information that we have provided to you to date has given you a good
understanding of what we hope to accomplish. (For example, the first page of the attached document that was sent to you earlier
lays out the individual goals of the workshop). The specific goal of this workshop is to assist NIH in identifying the biosafety
oversight issues it should consider moving forward. While there are many intersecting areas that one could touch upon in such a
conversation (including the bioeconomy, biosecurity issues, clinical issues associated with human gene transfer, broader ethical
issues associated with some emerging biotechnologies), the focus of this discussion is on laboratory biosafety and the future of NIH
oversight in that arena.
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I hope this information is useful, and please let me know if there are any additional questions I can answer. And we look forward to
seeing you soon!
 
Best,
 
Jessica Tucker, Ph.D.
Director, Division of Biosafety, Biosecurity, and Emerging Biotechnology Policy
Office of Science Policy
Office of the Director
National Institutes of Health
 
301-451-4431
tuckerjm@mail.nih.gov
 
Please follow us on Twitter: @CWolinetzNIH
Subscribe to “Under the Poliscope ” NIH OSP’s new blog!
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NIH Guidelines: Honoring the Past, Charting the Future 

Goal and Questions Packet for Panelists 

 
Overarching goals of the workshop 
 

 Consider the historical context and significance of the development of the NIH Guidelines for 
Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines). (Session 
1)  
 

 Examine the NIH Guidelines in the context of the current system of biosafety oversight for life 
sciences research in the U.S to identify any gaps or duplication that may exist in the system of 
Federal and local oversight of research currently subject to the NIH Guidelines, as well as any 
areas of oversight uniquely provided by the NIH Guidelines. (Sessions 2, 3, and 6) 

 

 Identify what established and emerging biotechnologies should be encompassed in our 
biosafety oversight system, whether there are unique biosafety challenges posed by new 
capabilities in the life sciences, or whether emerging technologies can be managed by our 
current framework for risk assessment and biosafety oversight.  Discuss whether additional 
biosafety guidance is needed, and possible future directions to ensure our biosafety oversight 
system will continue to evolve with rapidly emerging technologies while allowing science to 
proceed safely and responsibly. (Sessions 4 and 6) 
 

 Examine the current and future role of the Recombinant DNA Advisory Committee (RAC) in 
providing transparency and guidance on biosafety in the laboratory research setting and 
discuss whether there are other mechanisms or venues that are appropriate for examining 
biosafety issues, including questions raised about the risks of emerging biotechnologies. 
(Session 5) 

 

 Envision the future of biosafety oversight and explore the potential role of the NIH Guidelines 
within the oversight framework. (Session 6) 

 

 Seek input from stakeholders on specific paths forward.  
 

 
 
 
 
 
 
 
SESSION I – Keynote Presentation 
 
David Baltimore, Ph.D.                                                                                                 



 
Purpose of session: 
 

Celebrating the 40 year History of Asilomar and the NIH Guidelines. The keynote will provide 
insights into the historical significance of Asilomar, the 40 year history of the NIH Guidelines for 
Research Involving Recombinant or Synthetic Nucleic Acid Molecules, and the Recombinant DNA 
Advisory Committee (RAC); and explore the future of biosafety oversight in the life sciences in light 
of the emergence of new biotechnologies. 

 
Possible themes/topics to cover to “set the stage” for the workshop: 
 

1. The historical context of the Asilomar conference – What lead to the event? How did you 
become involved? What issues were considered? 
 

2. Significance of the development of the NIH Guidelines and the model of local biosafety 
oversight of recombinant DNA research. 

 
3. Potential comparisons to the state of science and the risk landscape between the 70s and 

today. Are we in a similar position today in terms of: 

 the uncertainty of the potential risks posed by some of the emerging technologies (gene 
drives, synthetic biology etc.)? 

 public concerns about the safety of research?  
 

4. Reflections on the legacies of Asilomar – Are there outcomes from Asilomar that still 
resonate? Are similar issues still important today?  
 

5. Advice and thoughts about future directions – How might scientists and policy makers today 
think about examining our current biosafety oversight framework, and, in particular, the NIH 
Guidelines, in light of new technological capabilities in the life sciences to ensure we can 
adequately identify and manage risks and assure the public we are proceeding responsibly 
and safely?  What key features should be part of this oversight system? 

 
 
SESSION II – The Current NIH Framework for the Oversight of Research with                      
Recombinant or Synthetic Nucleic Acid Molecules 
 
Jessica Tucker, Ph.D (MODERATOR) 
Stephen Libby, Ph.D  
Hans-Peter Kiem, M.D., Ph.D.                                                                                              
 
Purpose of session: 

   
This session will explore the current framework established by the NIH Guidelines, including the 
roles of Institutional Biosafety Committees (IBCs) and the RAC.  

 
Questions/topics to cover: 



 
1. General background on the NIH Guidelines and the RAC. (Jessica) 

 

 What is the current scope and applicability of the NIH Guidelines?  
 

 What are the current roles and responsibilities of IBCs and other individuals and entities at 
institutions conducting or overseeing research subject to the NIH Guidelines? 
 

 What is the role of the RAC, vs. the NIH? 
 

 What is the current structure of the RAC? What areas of expertise are represented? 
 

 What are the current functions of the RAC?  What issues beyond the review of HGT 
protocols does the RAC address? 
 

 How have the NIH Guidelines evolved to keep pace with emerging science?  
 

2. General background about the biosafety program at your institution (Stephen and Hans-
Peter) 

 

 How is your institutional biosafety oversight program system structured? 
o What departments and offices are involved in the governance of the biosafety 

program? 
 

 What is the scope of biosafety oversight at your institution?  
o Does the IBC review research other than that subject to the NIH Guidelines?  
o If yes, does your institution use the NIH Guidelines as a model to review additional 

types of research that pose biosafety concerns?  
o How widely do you use the principles in NIH Guidelines in terms of your approach 

to biosafety oversight and risk management at your institution versus other 
biosafety guidance documents (such as the BMBL)?  
 

 What are the benefits of having a biosafety oversight governance structure such as 
required by the NIH Guidelines at the institution (e.g. value to your biosafety program)? 
Challenges? 

 
3. Value of a National Level Biosafety Forum to the Local Institutions (Stephen and Hans-Peter) 

 

 Under the NIH Guidelines, the day to day biosafety oversight of research is primarily a 

responsibility of the institutions at the local level, however some research is reviewed and 

approved at the Federal level.  What (if any) areas of research should be overseen at the 

Federal level? 

 

 Do you feel it is important to have Federal oversight of local institutional biosafety 

programs (including the IBCs)? If so, what are the benefits, and what are the challenges? 



 

 Do you feel the local institutions benefit from having a national level advisory committee 

or other forum for public discussion of biosafety related issues?  

o If yes, what kinds of issues are most useful for local institutions for discussion in such a 

forum? 

o What are the downsides? 

o What are the optimal mechanisms for engaging and informing the scientific 
community about biosafety issues? 

o What is the right balance of local and national oversight? 
 

Hans-Peter: 
 

 During your time as RAC chair, how was the RAC involved in biosafety issues (e.g., Major 
Actions, containment recommendations for research with RG4 agents such as Ebola, 
advice regarding amending the NIH Guidelines such as the addition of specific guidance for 
research with RG3 influenza viruses or modifying the scope to cover synthetic biology 
research)?   
 

 Since its inception, the RAC has provided a forum for public discussion about scientific, 
safety, and ethical issues in life science research. What types of discussion, in such a 
forum, are most valuable today? 
 

 Should the focus of the RAC, in terms of public discussion and providing biosafety 
guidance, still be on research with recombinant and synthetic nucleic acid molecules, or 
are there other issues related to emerging biotechnologies that would benefit from 
discussion in a public forum like the RAC?   

 Do you have suggestions about key functions of the RAC that you would like to preserve? 
To see evolve? Eliminate? 

 
 
SESSION III – Role of the NIH Guidelines: Intersection with Other Biosafety Regulations and 
Guidelines 
 
Paul Meechan (MODERATOR/BMBL) 
Sam Edwin - Select Agent Regulations CDC perspective 
Tom Nerad - OSHA regulations 
Debbie Wilson - BMBL 
Freeda Isaac - Select Agent Regulations USDA perspective 
 
Purpose of session: 
 

The panel will examine how the NIH Guidelines intersect or complement other biosafety guidance 
documents and regulations.  

 
Questions/topics to cover: 



 
1. Intersection of the NIH Guidelines with other biosafety regulations/guidance documents 

(All): 

 

 How do the NIH Guidelines intersect or complement other biosafety guidance and 

regulations (e.g., BMBL, Select Agent Regulations, OSHA)? 

 

 Is there a need to separately address biosafety-related guidance for work with 

recombinant and synthetic nucleic acid molecules within your D/A’s guidance and 

regulatory documents, in addition to what is provided in the NIH Guidelines? 

 

 Are there gaps or areas of duplication that exist in the system of Federal and local 

oversight of research currently subject to the NIH Guidelines? If so, do these areas of gaps 

or duplication need further consideration? 

 

 Are there any areas of oversight uniquely provided by the NIH Guidelines not addressed in 

the other regulations and guidance? Are there areas of oversight provided by the 

regulations and guidance your office manages that are not covered by the NIH Guidelines?  

 

2. Thoughts on the potential future scope/directions of the NIH Guidelines/Federal biosafety 
oversight systems (All) 

 

 What do you think should be the goals and scope of the biosafety oversight system?  Were 
might the NIH Guidelines fit best as a component in the overarching oversight framework? 

 

 What are the ideal features of an oversight system for ensuring the safe conduct of life 

sciences research? Which of these features should the NIH Guidelines specifically address 

or capture?  

 

 What kinds of mechanisms (e.g., guidance, terms and conditions of funding, regulations, 

etc.) might allow these oversight goals to be realized?  

 

SESSION IV – Emerging Biotechnologies: Challenges Raised for Our Current System of Biosafety 

Oversight 

 
Kenneth Oye, Ph.D. (MODERATOR) - Risk assessment/ethical frameworks for emerging 
biotechnology 
Feng Zhang, Ph.D. - CRISPR/Cas9                                                                                                                     
Drew Endy, Ph.D. - Synthetic Biology  
Zach Adelman, Ph.D. - Gene Drives                                                                                                      
               
Purpose of session: 
 



If Asilomar were today, what aspects of emerging biotechnologies would raise unique risks or 
challenges for the biosafety oversight system? An overview of various emerging biotechnologies 
will be presented, along with a discussion of whether there are distinct biosafety issues posed by 
these technologies.  Can these potential challenges be managed by our current framework for risk 
assessment?  

 
Questions/topics to cover: 

 
1. Benefits and risks of the technologies (All) 
 

 What are the features of these emerging biotechnologies that make them scientifically 
transformative? That provide opportunities for unique benefits? That pose unique risks? 
 

 Are the new capabilities of emerging biotechnologies game changers in terms of risk or do 
they more represent an incremental advance in our capabilities that have a similar risk 
profile to existing technologies?  

 

 Are there unique safety or ethical concerns surrounding these technologies? What are the 
specific concerns - human health/safety, the impacts to the environment/ecosystem etc? 
What are the biosafety concerns associated with contained laboratory research versus 
environmental release?  

 
2. Risk assessment framework (Ken) 

 

 Do we need to examine our current biosafety risk assessment framework in light of new 
biotechnological capabilities in the life sciences to ensure we can adequately identify and 
manage risks?  Might we need to consider possible new risk management strategies (e.g. 
new approaches to biological containment – gene drive reversals, kill switches etc)? 

 

 What characteristics are needed for a risk assessment paradigm (that can be used for 
oversight) for the emerging biotechnologies of today? (For example, when synthetic 
nucleic acid molecules were added to the scope of the NIH Guidelines, there was extensive 
discussion related to how synthetic biology might test the extant biosafety risk assessment 
paradigm.  Questions arose about how comprehensive risk assessments might be 
rigorously conducted when the research involved synthetic constructs where there was no 
clear “parent organism” risk group as a starting point, and whether chimeric agents could 
become “more than the sum of their parts”).   
 

 The NIH Guidelines have been frequently amended to remain scientifically responsive, but 
are there other approaches to consider that would allow risk assessment for emerging 
biotechnologies to be addressed more proactively? 
 

3. Thoughts about possible directions in the future 
 



 Are there emerging biotechnologies that may benefit from additional biosafety guidance 

to help institutions manage the risks?  Would it be possible to craft general guidance on 

the conduct of risk assessment and risk management or would it need to be tailored to 

each specific technology? (Drew) 

 

 Since the inception of the NIH Guidelines the RAC has played a pivotal role in providing a 
mechanism for public discussion about risks of life science research and biosafety guidance 
at the national level. Do you see the continued benefit of an advisory committee model 
(such as the RAC) or other public forum for public discussion of the risk and in providing 
biosafety guidance related to emerging biotechnologies? If so, how can that model be used 
most effectively? (Zach) 

 
 
SESSION V – Roundtable Discussion - Future Role of the RAC 

 
Joe Kanabrocki, Ph.D, CBSP (MODERATOR) 
Marie-Louise Hammarskjöld, Ph.D.     
Margaret Foster Riley, J.D.   
Nancy King, J.D. 
Hans-Peter Kiem, M.D., Ph.D. 
 
Purpose of session: 
 

This roundtable will include a discussion of the benefits of having a public forum for biosafety 
discussions, and the types of engagement that would best meet the needs of the scientific 
community and the public. Questions explored will include, how can the RAC be best used to 
help ensure the safe advancement of life sciences research?  Are there emerging 
biotechnologies that would benefit from the public engagement provided by RAC discussions?  
What role should the RAC have in providing biosafety guidance? 

 
NOTE: In this workshop, we are not revisiting the recent changes implemented to the role of the RAC 
in the review of individual human gene transfer protocols.  While individual reviews have been a 
major function of the committee in recent years, this meeting will provide the opportunity to 
examine the balance of that role with the RAC’s other roles in providing advice and a public forum for 
more general discussion, and will discuss emerging areas of research that may benefit from this 
model.   
 
Questions/topics to cover: 

 
Theme 1: Role of the RAC in providing biosafety recommendations (Lou and Joe) 

 

 A role of the RAC has been to provide biosafety guidance at the national level. What should 
the role of the RAC be in providing guidance to the NIH and scientific community? 

 



 The NIH may also consult with the RAC for expert advice on specific experiments or issues 
such as appropriate containment or biosafety practices for certain research (such as Ebola or 
flu research).  Is that function still needed, and if so, how can this function of the RAC be most 
useful? 

 
 Under the NIH Guidelines, certain research (Major Actions) requires RAC review and NIH 

Director approval.  Is there a continued need to use the RAC for review of Major Actions (i.e., 
deliberate transfer of drug resistance)?  Are there other types of experiments that might 
benefit from this process and should be considered Major Actions? 
 

 The RAC also advises the NIH Director on adopting changes to the NIH Guidelines (e.g., RAC 
biosafety working group efforts regarding the amendments to the scope to cover synthetic 
nucleic acids, specific guidance for research with Risk Group 3 flu viruses).  How could the RAC 
be best involved in providing advice regarding modifications to the NIH Guidelines or the 
biosafety oversight framework?  

 

 
Theme 2: Role of the RAC in providing a public forum for discussion of biosafety, ethical, legal, and 
societal implications of research (Nancy and Mimi) 
 

 One of the founding principles of the NIH Guidelines was public transparency of the oversight 
system.  Although we more fully understand the risks of recombinant DNA technologies today, 
there remains public concern about the safety and ethics of research with pathogens and the use 
of emerging biotechnologies. How can the NIH best facilitate public transparency in the discussion 
of risks and benefits associated with laboratory biotechnology research? 
 

 One major role of the RAC is to provide a transparent forum for public discussion of the Ethical, 
Legal and Social Implications (ELSI) of laboratory research. What issues, related to laboratory 
biosafety, might benefit from a public forum for those types of discussions? 

 

 Recently implemented changes to the NIH Guidelines have decreased the RAC’s role in the review 
of human gene transfer research.  However, certain categories of laboratory research projects still 
rise to the level of discussion by the RAC. Should the RAC’s efforts focus on addressing more 
global biosafety policy issues, rather than making biosafety recommendations on specific research 
projects; or should there be a balance of both?  Are there emerging areas of basic research that 
may benefit from public discussion to help the field advance safely to the clinic (e.g., RAC 
workshop on preclinical assays for genome editing)? 

 

 For broader discussion of issues across a field, the RAC and OSP have also regularly convened 
biosafety symposia, scientific workshops, and policy conferences.  Should the RAC’s efforts focus 
on addressing broader topics and bringing the scientific and safety communities and the public 
together to discuss issues?   

 

 Are there specific biosafety issues related to emerging biotechnologies that would benefit from 

discussion in a public forum (e.g., gene drives)?   



 
Theme 3: Mechanisms for Public Discussion and Engagement Strategies (Hans-Peter, Joe and Mimi) 
 

 What is the value of a public forum for the discussion of the scientific, safety and ELSI issues 
related to basic life sciences research? Are there outlets for these discussions, or is there a gap 
that should be filled? 

 

 Should this forum be the RAC (in its current or modified form), or are there other models that 
should be considered that could achieve similar goals such as convening ad hoc groups of experts 
on specific issues?   

 

 How should such a forum best be used to provide opportunities for the scientific community to 
share information and approaches to challenges and engage the public?  
o Are there mechanisms to improve public participation beyond that currently provided by the 

RAC? 
 

 What can be learned from other committee models and functions, such as that provided by the 
National Science Advisory Board for Biosecurity (NSABB)? 

 

 What does/can the RAC offer as a Federal Advisory Committee that is unique vs. other 
committees (such as the National Academies of Science, Engineering, and Medicine)? 

 

 What are the optimal mechanisms for engaging and informing the scientific community about 
biosafety issues?  

 
 
SESSION VI – Roundtable Discussion - Future Face of Biosafety Oversight 

 
Joseph Kanabrocki, Ph.D, CBSP (MODERATOR) 

Betsy Gilman Duane, M.S., RBP, CBSP                                                          
Lydia Sohn, Ph.D                                                                                                                
Ara Tahmassian, Ph.D.                                                                                                                       
Maureen O’Leary Ph.D., CBSP                                                                                                         
 
Purpose/overview of session: 
 

This roundtable will include a discussion of what the ideal Federal and local oversight systems 
for ensuring the safe conduct of life sciences research might look like.  Questions explored will 
include, what should be the scope of the biosafety oversight system, and where should NIH’s 
oversight fit in? What are the pros and cons of a biosafety oversight framework that focuses 
on research with recombinant or synthetic nucleic acid molecules (a technique vs. product-
based oversight system)?  Are there additional types of research that pose biosafety concerns 
that warrant oversight, which are not captured in the current NIH system; are there types of 
research that are part of the current NIH system that no longer require such oversight? How 



can we ensure adequate biosafety oversight without unduly burdening the research 
enterprise? 

 
Questions/topics to cover: 
 
Theme 1: Scope and Level of Oversight (Betty and Lydia)   

Scope 

 What should be the scope of the NIH biosafety oversight system?   

 What are the pros and cons of a biosafety oversight framework that focuses on research with 
recombinant or synthetic nucleic acid molecules (a technique or tool) vs. a product-based (the 
biological agents themselves) oversight system?   

o Are there additional types of research (such as research with certain emerging 
biotechnologies) that may pose biosafety concerns that warrant oversight, which 
aren’t captured in the current system?  

o Are there areas of research that should be exempt from the  
NIH oversight system?  

 

 While the NIH Guidelines cover a broad scope of research as a term and condition of funding, 
some research is not subject to the NIH Guidelines because it was not conducted at or 
sponsored by the NIH. Is this gap significant? If so, what could be done to address it? 

 
Level 
 
o The NIH Guidelines describe a performance based standard for biosafety oversight and 

provide institutions a great deal off flexibility in the way they administer their oversight 

programs. What are the pros and cons of performance based vs. prescriptive oversight 

frameworks? (Note –the NIH Guidelines are prescriptive in the sense that they articulate 

specific requirements for level of review and the biocontainment that must be employed for 

specific experiments. However, they are considered a “performance standard” for the 

administration of biosafety oversight programs at the institutional level in the sense that how 

elements of the program such as inspections and training are handled are largely a matter of 

institutional discretion in terms of implementation.) 

 

 How can we ensure adequate biosafety oversight without unduly burdening the research 
enterprise? 

 
Theme 2: Risk Assessment and Risk Management (Joe and Maureen) 
 

o Under the NIH Guidelines, the level of oversight of research is tiered, with more oversight for 

“riskier” research. Much recent discussion has focused on developing a more “risk based” 

oversight system. How would this be different from our current system?  (Note - For most 

experiments covered by the NIH Guidelines, the containment levels that must be employed 

are explicitly stated (see Section III of the NIH Guidelines).  While IBCs may always increase 



containment from the minimum specified in the NIH Guidelines, they have relatively little 

latitude to lower containment based on their risk assessment of the research.  Typically if IBCs 

wish to lower containment from what is specified in the NIH Guidelines, approval must be 

sought from NIH.) 

o Is it possible to allow for more flexibility in the oversight of research based on risk, and 
would that be desirable?  

o Are there more instances where IBCs should have the authority to independently set 
containment based on their risk assessments?  Would this authority be helpful or harmful 
to IBCs?  

o Are there specific (higher risk?) situations in which the authority to lower containment 
should remain at the Federal level (e.g. lowering of containment for certain research with 
Risk Group 4 agents) to allow for consultations with a broad array of experts? 
 

 We have come a long way in the last few decades, not only in terms of understanding the risks 
posed by the conduct of research, but in advances in biosafety practices and containment 
facilities for managing risks. Of course, some level of risk is still present in all life sciences 
research. Do some of the routine research protocols employed today still require the level of 
oversight that is currently in place in the NIH Guidelines?  
o If we were to concentrate our oversight where it would be most beneficial from a risk 

management perspective, where might we focus our attention? 
 

 Do we need to examine the current NIH biosafety risk assessment framework to ensure we 
can adequately identify and manage potential safety issues posed by emerging 
biotechnologies and new capabilities in the life sciences? 
o Are some risk assessment challenges common to all or many of the emerging 

biotechnologies?   
o Are emerging biotechnologies part of a scientific continuum that current risk assessment 

methodology can address, or is a new risk assessment paradigm needed for (some or all) 
emerging biotechnologies? 

 
 
Theme 3: Future Structure of NIH Biosafety Oversight System (Ara) 
 

 Under the NIH Guidelines, the day to day biosafety oversight of research is primarily a 
responsibility of the institutions at the local level, however some research is reviewed and 
approved at the Federal level.   
o What (if any) areas of research should be reviewed at the Federal level? 
o What, if anything, can we learn from the recent change to allow centralized IRBs; 

can/should the same be considered for IBCs in the arena of basic laboratory research? 
 

 Can potential risks posed by emerging biotechnologies and new capabilities be managed by 
the current NIH governance structure for biosafety oversight?    
o How might we consider contained laboratory research versus applications intended for 

release into the environment?   



o Do we need to be concerned about and address some “gray” research situations such as 
“art projects?”  
 

 What might the ideal Federal and local oversight systems for ensuring the safe conduct of life 
sciences research look like, and where should the NIH fit in?  
 

 What kinds of mechanisms (e.g., guidance, terms and conditions of funding, etc.) might allow 
these oversight goals to be realized?  
 

 



From:
To: Mr. Zach Adelman

Date: 7/7/2017 6:03:53 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Casper Linnestad, Norway on 2017-07-07 05:00.

RE: Opening of Discussion  [#8442]

 

Dear participants, thank you for being so active and presenting a wide array of interesting views! I am very grateful for this. No doubt, your efforts will be much

appreciated in subsequent rounds of discussions and work under the CBD.

We are nearing the midpoint of the discussion and I would like to reiterate that the topic of our discussion is how developments within the field of synthetic

biology could lead to impacts on biodiversity in the context of the three CBD objectives (the conservation of biological diversity, the sustainable use of its

components and the fair and equitable sharing of the benefits arising out of the utilization of genetic resources).

There are many ways to address this topic. Some of you have chosen to make use of the guiding questions that I posted on Monday:

1) What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

2) What research and cooperation activities are being conducted on the possible benefits and potential adverse effects of organisms, components and products

of synthetic biology on biodiversity to fill knowledge gaps and identify how those effects relate to the objectives of the Convention and its Protocols?

3) Are there other recent technological developments that have taken place within the field of synthetic biology that need to be considered in this discussion?

For others, it was important earlier this week to bring to the table the current operational definition and trying to improve it, as a first step. Although having

sympathy for this view (it is always worthwhile to improve!), I thought we were better off concentrating on the issues mentioned above, as I find the definition

already quite inclusive and flexible.

We have the benefit of drawing upon the extensive experience of the Secretariat, which very wisely has advised us to divide the online discussions into different

topics. In the remaining days to follow, I ask everyone to stick to our task and topic.

Lastly, a quick remark to the suggestion today from Jaco Westra and Boet Glandorf that guiding question 1) could also capture positive impacts of synbio

organisms on biodiversity. I see no harm in this, it simply adds to the picture!

Keep up the good work and let the sentences flow!

Sincerely,

Casper
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 4:58:10 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Filemon Nghitilanganye Shindume, Ministry of Agriculture, Water and Forestry on 2017-07-07 03:56.

RE: Opening of Discussion  [#8441]

 

Dear all, dear Casper,

My name is Mr. Filemon N Shindume, working for the Ministry of Agriculture, Water and Forestry (Namibia) and had the privilege to serve on the AHTEG on

Synthetic Biology as well as attended the relevant discussions at the last two COPs.  This is my first intervention in the forum so I would like to thank our

moderator, and acknowledge with gratitude those who have posted before me.

I highly appreciate the contributions that attempt to lay out what are those "recent technological developments within the field of Synthetic Biology” including the

citations/links provided.  Also, a long compiled intervention by Mr Jim Thomas [#8437] is very helpful to country with not so well developed civil society

organizations.

Therefore, having a list I believe will accord us opportunity to assess case-by-case if the identified developments could lead to impacts on biodiversity and the

three objectives of the Convention, including unexpected and significant impacts.

Thank you,
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 3:33:59 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Freddy Bulubulu, Democratic Republic of the Congo on 2017-07-07 02:30.

RE: Topic 1  [#8440]

 

Dear Colleagues,

I am Freddy Bulubulu, Scientist at Commissariat Général à l’Energie Atomique/DRC. Many of the applications of synthetic biology aim at developing more

efficient and effective ways to respond to challenges associated with bioenergy, environment, wildlife, agriculture, health and chemical production. However,

synthetic biology develops. Many new techniques are being developed around the world in the field of synbio. What are these new technologies? What would be

their probable  impact on biodiversity? Many things have been said through this forum, I especially appreciate and I agree the interventions of this morning

which are concrete by the citation of some of these techniques as well as experiences that are being carried out.

Thank you.
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 3:16:06 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Boet Glandorf, Netherlands on 2017-07-07 02:12.

RE: Opening of Discussion  [#8439]

 

Dear all, dear Casper,

It is a pleasure to contribute to this online forum. As requested by Casper, we like to focus on the specific questions posed.

1) What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

We would have preferred if this question would mention the potential for both positive and negative impacts of the most recent technological developments in

synthetic biology as well as of their applications. On a case-by-case basis these technological developments and their applications can have positive, neutral of

negative effects on biodiversity and the three objectives of the Convention. This topic has been iterated in depth in both the previous on-line discussion as well

as the AHTEG, and we consider this topic does not need further deliberation.

2) What research and cooperation activities are being conducted on the possible benefits and potential adverse effects of organisms, components and products

of synthetic biology on biodiversity to fill knowledge gaps and identify how those effects relate to the objectives of the Convention and its Protocols?

In the Netherlands the following activities have been and are currently undertaken.

•Four reports commissioned by the Dutch National Institute for Public Health and the Environment (RIVM) were delivered. They describe experience gained with

environmental risk assessment of LMO’s and new developments in white, green and red biotechnology. These RIVM reports van be can be found on:  http://

www.stw.nl/nl/content/biotechnology-and-safety.

•Based on these reports a call for research into the safety aspects of these new developments in modern biotechnology - including synthetic biology - was

released last year.

•Ten different research projects have been awarded and will make a start this year. The overall budget of the program was 9 million Euro`s.

•Last year the RIVM issued a policy report on gene drives resulting in adjustment of the Dutch legislation for working with gene drives in contained use facilities

(http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2016/februari/Gene_drives_Policy_report ). RIVM is now working on aspects of risk

assessment for contained use of gene drives in cooperation with several European partners.

•Modern biotechnology - including synthetic biology - is developing and maturing rapidly. At RIVM the potential impact of these new developments on risk

assessment methodology is currently being researched. A policy report is expected towards the end of 2017.

•The Commission of Genetic Modification, together with the Health Council of the Netherlands, published in 2016 a report that describes major new developments

and applications in biotechnology and possible stumbling blocks and (ethical and societal) dilemmas which arise from these developments and trends. This trend

analysis can be found on:

http://www.cogem.net/index.cfm/en/publications/publication/trend-analysis-biotechnology-2016

3) Are there other recent technological developments that have taken place within the field of synthetic biology that need to be considered in this discussion?

•The application of CRISPR Cas-based gene drives in organisms, especially in insects, needs to be considered with respect to potential benefits and potential

risks on ecosystem level.

•The accessibility of the biotech tools (e.g. CRISPR) is increasing and is now also more or less available for the public (CRISPR kits can be ordered over the

internet). This technology in general will become more and more accessible to e.g. DIY and other communities.

•Another new development is the development and application of external genome regulation methods, e.g. RNA interference in the form of sprays to control

pests or influence plant characteristics, which raises questions about the risk assessment framework (if needed) for these applications.

•GM algae production platforms might be an important route for the production of chemical substances. The intrinsic need for relatively `open` (due to the need

of sunlight) production ponds/facilities requires well designed safety and containment measures,  either physical of biological.

•Whole cell sensor development is being pursued more actively. Sensor use inside and outside the laboratory may require well designed containment strategies.

•Cell free systems - e.g. again for sensor type applications - are being developed. Risk assessment methodology for these type of applications needs to be

scrutinized.

•An important element that needs to be stressed is the ever-increasing speed of development of the field of biotechnology. New biotechnology tools (e.g.

CRISPR) combined with automated laboratories (e.g. `foundries`), DNA circuitry design tools and bioinformatics are important enablers for developing new

techniques and applications. This development is supported by substantial research and investment funding.

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8365-238439&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=B5zIFpkNHn2Moe3WQwo7Ohy-HzB0_qwU0M4RW23IEcs&s=WT9_NAJZ5yPjkSnZ152D3_l4LaQgyAup3E2wq4sAjmc&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.stw.nl_nl_content_biotechnology-2Dand-2Dsafety&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=B5zIFpkNHn2Moe3WQwo7Ohy-HzB0_qwU0M4RW23IEcs&s=lMkwUlo_rV0gjaf2lUOPseNW4LDKI6VdgvfNgppTQpw&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.stw.nl_nl_content_biotechnology-2Dand-2Dsafety&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=B5zIFpkNHn2Moe3WQwo7Ohy-HzB0_qwU0M4RW23IEcs&s=lMkwUlo_rV0gjaf2lUOPseNW4LDKI6VdgvfNgppTQpw&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.rivm.nl_Documenten-5Fen-5Fpublicaties_Wetenschappelijk_Rapporten_2016_februari_Gene-5Fdrives-5FPolicy-5Freport&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=B5zIFpkNHn2Moe3WQwo7Ohy-HzB0_qwU0M4RW23IEcs&s=S71URea1JyNxyFbyp4Abmtg-tCleVmskBjVhNIkzVIE&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cogem.net_index.cfm_en_publications_publication_trend-2Danalysis-2Dbiotechnology-2D2016&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=B5zIFpkNHn2Moe3WQwo7Ohy-HzB0_qwU0M4RW23IEcs&s=PU6l25opb2GnLlGnKOEBf5yHXdAZ4wTudYQee7n-4OM&e=


Kind regards,

Jaco Westra and Boet Glandorf

GMO Office/Dept. of Gene Technology and Biosafety

Dutch National Institute for Public Health and the Environment (RIVM)
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From:
To: Mr. Zach Adelman

Date: 7/7/2017 2:04:36 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Barbara LIVOREIL, Fondation pour la Recherche sur la Biodiversité on 2017-07-07 00:58.

RE: Topic 1  [#8438]

 

Dear experts

I guess you are all aware on the experiment that have been conducted on the Tetiaroa island (Pacific ocean) by Institut Louis Mallarmé, releasing several

millions of mosquitos carrying Wolbachia. The experiment has lasted 13 months and is over since 8 months. It had triggered a decrease of the population of

mosquitos on the island of (said the project leader) 99.99%, better than the 90% they were expected. This decrease is so far sustainable (8 months since it

happens). A residual population remains (0.01%) so mosquitos on this island are not extinct indeed. Yet, one could wonder what is the impact of such a drastic

reduction on food webs, other species, shift in preys, etc. but on this island, there are no bats, or insect-eating birds (if I understood well), and mosquitoes are

causing problems on endangered marine birds (who may do better now with much fewer mosquitoes). It is also recalled that Aedes polysiniensis and Aedes

aegyptii are invasive (naughty) species that were not present in the old times on such islands.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 10:45:44 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jim Thomas, ETC Group on 2017-07-06 21:42.

RE: Opening of Discussion  [#8437]

 

Dear All,

My name is Jim Thomas - I work with ETC Group - a Civil society organization that monitors developments in emerging technologies (including Synthetic Biology)

and in the past few years I had the privilege  to serve on the AHTEG on Synthetic Biology as well as attend the relevant discussions at COP and SBSTTA. I

commend Casper Linnestad on opening up this discussion so clearly and strongly urge fellow forum participants that we should keep to the task at hand which is

to "Review recent technological developments within the field of synthetic biology to assess if the developments could lead to impacts on biodiversity and the

three objectives of the Convention, including unexpected and significant impacts”.

With that charge in mind I particularly appreciated Barbara Livoreil’s contribution as an attempt to lay out what are those "recent technological developments 

within the field of Synthetic Biology”  and strongly agree with her high level  list of some recent developments in the field  :

1/ That there is a move from a focus on microorganisms  to all living beings, plants, animals (and indeed insects as is apparent by the high representation of

syn Bio insect-folks on this forum (Mssrs Alphey, James, Bier, Target malaria etc)

2/ That there is a move beyond the lab and containment (that has been eloquently echoed by  Taye Birhanu, Ed Hammond and and others raising concern

about containment questions)

3/ That the hype of ‘precision' is foundering on the reality  of off-target and unexpected changes  at the genomic level as a result of new techniques - and while

Anthony James may say its too early to make general statements about off-target effects pointing to as yet undeveloped techniques.. what is clear is it is

certainly  inappropriate to make general statements about precision or predictability.

4/ That there are rising attempts to apply these techniques  to overcome the  principles of natural evolution (e.g. by developments in xenobiology, or by

Mutagenic Chain Reaction/gene drives overcoming mendellian inheritance etc)

I also appreciate Ms Jashima Yasin’s  additions that at the applications level we are seeing a move to food and medical applications - that the applications are

moving firmly beyond initial biofuels/biomaterials applications that characterized the field.

If I could suggest a clarifying schema , it might be useful to parse “recent technological developments within the field of Synthetic Biology” at the following

levels:

Developments in Tools and Techniques

Developments in Applications

Developments in Systems, Platforms and approaches.

and then we can more systematically start to answer some of Casper’s more pointed  initial questions that involve actual assessment.  (since we are charged to

actually “assess”  if the developments could lead to impacts on biodiversity and the three objectives of the Convention, including unexpected and significant

impacts.

So below are some  reflections in this direction. I apologise in advance that its a long intervention.

Recent technological developments in synthetic biology tools and techniques.

a) Expanded Gene Editing techniques.

While Casper was right to highlight the most common gene editing techniques (CRISPR-CAS9 and TALENS in his introduction) we are also seeing a diversity of

new gene editing tools emerge. For example Fang Zheng of the Broad institute has described four new CRISPR associated proteins that can operate similar to

the CAS9 system including Cpf1, There is also a mini-Cas9 system taken from  Staphylococcus aureus.  Synthetic Genomics and The Venter Institute recently

announced a new bacterial genome editing system that combines CRISPR Cas9 with a yeast based system. Novozymes recently entered into an agreement with

Hebei University to use Natronobacterium gregoryi Argonaute (NgAgo) as a DNA- guided endonuclease for gene editing that would be a different approach from

CRISR/TALENS/ZFN etc. Work by the Church lab in Harvard has recently used Lambda Red to edit bacterial genomes etc etc. I’m sure there’s more. When Dr

James refers to attempts to reduce off-target effects from CRISPR that also speaks to ongoing developments in the underlying tools and techniques (in the

meantime however the use of CRISPR-CAS9 is clearly generating off-target effects as evidenced by several papers - e.g. examining off target effects in mice 

and by the decision by prominent  synthetic biology teams to steer away from CRISPR specifically to avoid the problem of off-target effects).
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Do these new editing techniques impact biodiversity and the aims of the convention? yes in as far  as they may give rise to unpredictable and unexpected

changes in the genome sequence and thereby in the phenotype of an organism or its offspring that changes the risk assessment . We have seen how small

single point deletions and changes can have significant unexpected changes in an organism’s functioning and in the expression of other sequences so there is

reason to be wary of undetected off-target changes. Until such a time as it can be shown beyond reasonable doubt that a new ‘editing’ approach is entirely

predictable with no off-target effects elsewhere on the genome or epigenome , it would be precautionary  to treat genome editing as highly experimental and not

ready for commercial or  ecological release.

b) improved DNA synthesis - It is my impression that the speed ,lowered costs and growing length of sequences for synthetic DNA construction is moving ahead

at a pace and that recent high profile initiatives such as the HGP-write project sponsored by Autodesk and others is intending to further accelerate these trends.

The implication is that synthesis may overtake gene editing as the quicker and more economical way to generate novel changes in a genome - and indeed,

along with gibson assembly and other methods, may mean that whole genome synthesis could soon become more common for shorter genomes. Others who

are following synthesis technology more closely can tell me if my speculation is off-base here.

Does rapidly improved, cheaper, faster DNA synthesis impact biodiversity and the aims of the convention? Yes, along with more rapid gene editing and new

robotic/AI construction platforms (see below) it reduces  the barriers to fabricating novel organisms which means we are already seeing  a rise in the quantity and

diversity of engineered organisms being produced both in labs and for commercial use. It also means that far more novel genomic arrangements are

economically possible - widening the gap between what is known from nature as a starting reference point for biosafety assessments and what is entering the

biosphere and commerce  by way of engineered organisms.  Also rapid, cheap synthesis as well as improvements in genome editing clearly challenge the access

and benefit sharing arrangements since they lower the barriers to ‘digital biopiracy’ and increase the waterfront across which states will need to carry out

surveillance for potential biopiracy.

c) The application of big data, machine learning, Artificial Intelligence and robotics to genome construction.

In my view possibly the most significant set of developments in the field of synthetic biology relates to the application of big data, machine learning algorithms

(AI) and high throughput  robotic construction techniques to generating novel bioengineered organisms. This convergence is promised to  enable rapid and

automatic prototyping of highly novel organisms. Here are 2 examples of what I mean:  Zymergen is a US synthetic Biology company that applies high

throughput robotic construction and Artificial intelligence (machine Learning) to rapidly design and optimise novel microbial strains. In effect clients specify the

desired out puts from a novel microbe (e.g. novel chemicals or natural product compounds) and the robots and AI’s collaborate to develop the industrially

optimized genome sequence for that output. Bloomberg described Zymergen’s method this way:  “Zymergen’s algorithms suggest making 1,000 or so changes

to the microbe’s genetic material . Then the robots take over, injecting the suggested DNA snippets into the specimens, testing their properties, collecting data

and feeding that information back into the data trove.”. Zymergen’s highly automated massively parallel robotic labs are a far cry from the image of a careful 

lab bench genetic engineer developing single new bio-inventions at human speed. 2) Amyris Biotechnologies is commercializing the work developed by DARPA,

the US Defence Advanced Research Projects Agency, to create 'living foundries’. Similarly robotized as Zymergen, Amyris offers the ‘pathways programme’

promising commercial partners that  “Through the Pathways Program, partners can, with a small initial investment,  sponsor and secure a molecule” In effect,

name a molecule for biosynthetic production and then let the automated high throughput processes attempt to design the microbe that will manufacture it.   

Underlying these enterprises are rapidly expanding genomic databases such as Genbank and divseek (it is estimated that by 2025 genomic databases will

contain 1 zetabase of genome sequencing data (1 thousand million trillion Base Pairs) encompass  2.5 million plant and animal genome sequences  and include

genome sequences of all 1.2 million known species). While those sizes of datasets are dizzying for the human brain to comprehend  they are perfect fodder for

mining by AI/machine learning for robotic construction set-ups.

What does this mean for biodiversity and the 3 aims of the convention?: We may increasingly see organisms that are not designed in any way a human being

can easily understand but rather as a result of complex AI design processes. Carrying out biosafety assessments will become more challenging than it already is

since the path and rationale behind the introduced changes will be opaque at best. . At this point the question of containment will become extremely critical (if its

not already!) Automation and Ai in genome construction and ebioengineering  may also mean we can expect a large increase in the numbers of novel organisms

and the speed with which ever greater novelty hits the market and the environment. Our current biosafety systems are designed for ‘case by case’ assessment of

novel organisms arriving at a relatively slow rate at the assessors door and then considered by ‘expert’ human beings at a a human pace. Once novel genomic

inventions are being churned out by automated AI-driven robots at cheaper and quicker rates that may overwhelm biosafety offices  capacity to assess and

regulate. Does that then usher in AI-driven biosafety programmes to respond?!? How confident are we to hand both the rapid redesign of nature and the job of

policing biosafety to AI’s and algorithmic cops that may ultimately prove flawed or beyond human comprehension. This may sound sci-fi right now but I think its

the direction that these underlying developments in the field of synthetic biology take us.

Recent technological developments in synthetic biology applications.

This is of course a much wider field and having already written at length on tools and techniques i’d highlight just a few that seem relevant to the CBD context:

a) Mutagenic Chain Reaction (Gene Drives) and “active genetics” - It is clear from the submissions, comments to date and the specific individuals who have

joined this conversation that the online forum, AHTEG, SBSTTA and COP will likely spend considerable time addressing and debating  MCR/Gene Drives in the

coming months and years. the relevance of these applications to conservation of biodiversity is clear to all both on the claimed benefits (invasive species/

health/agronomic benefits) and the significant risks in terms of impacts on populations, ecosystems, biodiversity, agronomic changes and socio-economic and

military threats. Through this process there needs to be a clear probing of assumptions and claims. Will MCR/gene drives even work?. What will be the ecological

impact of resistance developing to MCR/gene drives? How might off-target effects arising from use of CRISPR constructs in these systems persist and propagate

and to what effect? what range of gene drives are we talking about (not just CRISPR drives?) Will resistance be used to claim that MCR/Gene Drives can be

localized and controlled (as opposed to global gene drives) and if so how will that impact potential adoption - e.g. in Agriculture. Can local gene drives

inadvertently become global drives? Is the idea of “local drives” real or just an aspiration? While significant philanthropic funds from a few sources have been
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targeted into framing MCR/Gene Drives through one or two optimum use cases (malaria, island rodent extinction, schistosomiasis) the real commercial vale of

MCR/Gene Drives (especially so called "local drives") will be in agriculture so it will be important to consider agricultural use cases (e.g. agricultural pest

eradication, reversing herbicide resistance in weeds, introducing new herbicide susceptibilities) and the likely biodiversity impacts of agronomic changes

proceeding from the uses. I notice Dr Bier of UCSD has joined this online forum. Dr Bier is pioneering the field of ‘active genetics’ and it would be helpful if he

and his colleagues could share information about what other applications they see in the ‘active genetics’ domain beyond the Mutagenic Chain Reaction.

b) Development of synthetic microorganisms for agricultural use. - Specifically we are seeing work on  synthetically engineering micro-organisms for nitrogen

fixation in the roots of crops, Synthetically engineering organisms to increase carbon sequestration in soils, synthetically engineering endophytes to ‘prime’

plants for resistance traits such as herbicide resistance or abiotic stresses, synthetically engineered organisms to deliver growth hormones to plant roots,

synthetic microorganisms that form biofilms intended as ‘crop protection' and synthetic microorganisms for altering signalling between plants and  rhizome

communities and for soil remediation.  Soil ecology and soil microbial biodiversity  is both particularly complex and still  poorly understood and so applications

that either set out deliberately or inadvertently  alter soil microbial populations may require particularly careful assessment and high degree of precaution.

c) Ecosystem-level engineering by Synthetic biology -  The US Defense Advanced Research Project Agency (DARPA) - the  government funding agency currently

providing the largest share of funds for synthetic biology research - is allocating priority funds to  researchers bioengineering insects to carry  engineered plant

viruses to agricultural crops as a targeted gene therapy approach for agriculture. DARPA explains this so-called ‘insect allies’  approach like this: “Insects eat

plants and insects transmit the majority of plant viruses… DARPA plans to harness the power of this natural system by engineering genes inside plant viruses

that can be transmitted by insects to confer protective traits to the target plants they feed upon.” DARPA is additionally funding researchers to re-engineer the

ecological niche preferences of organisms (that is developing technologies that enable the genetic engineering of an organism’s preference for a niche (e.g.,

temperature range, food source, and habitat) while also funding work to “reprogramme larval behaviour at sea’ which aims to develop "genetic, epigenetic,

biochemical, microbial, or conditioning-based approaches that alter settlement habitat preferences in a lab-raised cohort of larvae". Like MCR/Gene Drives and

‘active genetics’ these systems which are ultimately  for environmental release deliberately aim at altering biodiversity and population structures at an ecosystem

level as well as the genetic level. Along with MCR/Gene Drives and "active genetics" this seems to signal a further shift to synthetic biology being used not only

to alter genomes but also to deliberately alter whole ecosystems and populations via genetic engineering as the point of leverage - namely ecosystem

engineering.

d)  - Development of methanotroph based biosynthesis platforms  - A growing number of synthetic biology companies (e.g. Calysta, Intrexon, Coskata) as well

as government research programmes are ‘reprogramming methanotrophs to convert natural gas and other fossil carbon sources to high value fuels, chemicals

and consumer compounds. These platforms shift the economics of fossil fuel extraction  by offering the option to more easily  upgrade low value fossil fuels into

high value commodities. The biodiversity costs of fossil fuel extraction (including for methane via fracking, coal bed methane, methane hydrates) are well

documented. These synthetic biology developments therefore are alarming for potentially extending and deepening the value of fossil fuel extraction activities.

Much of the discussion of Synthetic biology to date (framed around initial ‘bioeconomy/biomass’ uses ) have come with hyperbolic claims of moving economies

past fossil fuel dependencies but these developments, by contrast, seem to be deepening those dependencies.

  3 - Recent technological developments in synthetic biology systems, platforms and approaches

An example of en emerging platform development relevant to this topic and the mandate of the CBD   is the emerging field of 'Molecular Communication’

(MolCom). Molecular Communication describes the application of information theory to molecular  processes where communication signals (e.g. between

organisms) are physically encoded in molecules (rather than by waves) - This includes biological signalling processes  (such as pheromones, hormones) but also

genetic and epigenetic communication over space and time eg via DNA, RNA. Within the field of mol com there is a range of applied work on  deliberately

interfering and intervening in molecular signalling processes and trying to harness and redirect them - e.g. to carry messages between electromechanical and

biological systems - such as using nano devices to release molecular signals that effect genetic or epigenetic changes in an organism. MolCom researchers talk

of developing an "internet of nanobio-things” where the digital world can talk with the biological. Work on artificially inscribing data into biological molecules -

e.g. using DNA as a storage medium or encryption medium - also falls into this category. In my view developments in RNAi can also be seen from a molCom

perspective since small synthetic messenger molecules are being emitted as genetic signals (either as sprays or from engineered plants) with the intention of

disrupting an existing ‘communication’ process (gene expression). Synthetic microbes that aim to alter molecular signalling between soil microbes and plant

roots (e.g. to stimulate growth) are also effectively ‘mol com’ technologies as are DARPA’s ‘insect allies’ project which harnesses insects as a carrier for a signal

inscribed in a viral carrier.

I realize that this is a very long intervention - i hope however  it helps answer the task we were assigned to "Review recent technological developments within the

field of synthetic biology” and  to begin to assess them.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 10:39:17 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Jack Heinemann, University of Canterbury on 2017-07-06 21:36.

RE: Topic 1  [#8436]

 

I am Jack Heinemann, a professor of genetics at the University of Canterbury. This is my first intervention in the forum so I would like to thank our moderator,

and acknowledge with gratitude those who have posted before me.

1)

This question does not ask for impacts unique to syn bio, but ones from syn bio relevant to the three objectives of the Convention. Syn bio further develops

modern biotechnologies in multiple ways but the area I will post on is how it develops the ‘manufacture and/or modification of…systems.’

I perceive ‘manufacture’ to include the ability to synthesise large nucleic acid molecules, or large numbers of nucleic acid molecules of any given number of

subunits, or assembly of synthesized nucleic acid molecules into functional arrays (eg, chromosomes). The effect of advances on synthesis can result in

assembly of materials and/or organisms using genetic material (and its sequencing) or sequence information (eg, in electronic form) transferred from one place

to another.

While there are multiple impacts on biodiversity that might arise from such manufacture, I highlight impacts on fair and equitable sharing of benefits arising out

of the utilization of the underlying genetic resources that have been used in the manufacturing process.

For example, based on the nucleotide sequence of nucleic acids isolated from the environment of one country (“A”), a company in another might manufacture

genetic material capable of conferring an economically valuable new organism in another. Through a combination of adjustments to the manufacturing process, it

might be difficult if not impossible to prove that the source of the information was a genetic resource of Country A. This could be achieved by assembly of

functional units in different but still biologically operative order, use of synonymous codons or substitution of similar amino acids.

In addition, scaling up the capacity to manufacture could also result in the synthesis of nucleic acids based on computational methods rather than biological

sources per se. These origins would potentially create new challenges for a risk assessment. For example, Annex III of the Protocol, point 9(b) helps the

assessment by knowledge of the context in which the source genetic material exists. This information would be unavailable. For that and other reasons, step

8(a-b) would contribute a high uncertainty to the assessment particularly for “unexpected and significant impacts”.

3)

I would argue that developments in the ability to introduce nucleic acids (or other important tools for syn bio) into organisms in situ, that is, in the environment

as opposed to in the lab and then for latter release into the environment, are recent and deserve discussion. To better illustrate by example:

There are in pre-commercial development pesticides based on double stranded RNA active ingredients. Synthesised RNA molecules may be coupled with some

vehicle that carries them into cells (across surfaces such as waxy layers). These advances are not necessarily limited to nucleic acids but likely could be vehicles

for proteins, too. The uptake of these RNAs may be intended to lead to changes in gene expression or heritable modifications (eg RdDM) in a single recipient, or

coordination of biological systems through simultaneous manipulation of multiple target organisms in an exposed ecosystem.

With best regards to all

Jack
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:52:14 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Robert Friedman, J. Craig Venter Institute on 2017-07-06 20:45.

RE: Topic 1  [#8435]

 

Dear colleagues,

I am Robert Friedman, a researcher with the J. Craig Venter Institute, which is a non-profit, genomics research institute in the United States with an active

synthetic biology research program.  I was a member of the first Synthetic Biology AHTEG that met in Montreal in September 2015.  Given that experience, I very

much appreciate the open and diverse discussions of the online forum so far.

Our charge, from both the Conference of the Parties and our moderator Casper Linnestad, is to focus on the “recent technological developments within the field

of synthetic biology”.  Several participants have noted the importance of focusing on specific examples, that is, following a “case-by-case” approach.

Several participants have already identified one of these recent developments, that is, current research to engineer mosquitos to help control malaria.  Though

scientists had been working for many years to develop “gene drives” for this purpose, in November and December 2015, two independent groups of scientists

made significant progress by using new CRISPR gene editing approach.  Delphine Thizy [#8427] mentioned the recent review by the US National Academies of

Sciences, Engineering, and Medicine, “Gene Drives on the Horizon”.  The World Health Organization (WHO) Vector Control Advisory Group (VCAG) is also

reviewing these applications and concluded “While recognizing the many challenges that lie ahead, VCAG encourages further development of tools utilizing gene-

drive based technologies. (Available at: http://www.who.int/neglected_diseases/vector_ecology/resources/WHO_HTM_NTD_VEM_2017.02/en/  ) Both reports

state that further laboratory-based testing is required prior to field testing.

Another recent report by the US National Academies, “Preparing for Future Products of Biotechnology” identifies over 50 examples of biotechnology products

likely to emerge in the next 5-10 years, including those being developed using synthetic biology methods.  The examples include engineered microbes and

microbial products, plants, and animals; many are being designed for open release in the environment, others for contained use. 

This report addresses the topic we are now discussing from a different direction, but to a similar end.  By examining examples of the types of products likely to

emerge, it recommends a series of measures for the US regulatory system so that one can avoid the “potential negative impacts, including unexpected and

significant adverse effects” that Casper has asked us to identify.  Andrew Roberts [#8410] cautioned us to “avoid sweeping generalizations” and focus on specific

cases.  I would add to that, not only should we focus on risks from specific cases, but in addition consider what risks might remain after careful testing and review

by our regulatory systems.  It is that combination that will allow society to both 1) benefit from the products developed using synthetic biology methods and 2)

avoid potential adverse effects on biodiversity.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 8:22:10 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-06 19:20.

RE: Topic 1 - to have additional definition  [#8434]

 

Dear Ms. Jeshima K. Yasin,

Thank you for engaging the issues raised in [#8367], [#8393] and [#8428] in your request for an alternative definition of synthetic biology [#8433].  The failure

of the AHTEG definition to satisfy the Rules of logic in crafting definitions can be contrasted with the definition suggested by The Peruvian Society for

Environmental Law (known by its acronym in Spanish, SPDA):

Synthetic Biology: the extremely intensive use of artificial information in the manipulation of natural information (Peruvian Society for Environmental Law 2016,

p3).

The succinctness of the SPDA definition requires unpacking:

“Extremely” refers to a very high degree and can be quantified as a percentage of the normal distribution, say, the upper 5%;

“Intensive” refers to a high concentration in the use of a factor vis-a-vis other factors (e.g., capital or labor-intensive);

“Artificial” refers to something produced by man. Implicit is the notion that the product is intentionally man-made (e.g., antibiotic resistance would, therefore, not

be artificial but natural);

“Information” can be interpreted as the second meaning found in Webster-Merriam: “the attribute inherent in and communicated by one of two or more

alternative sequences or arrangements of something (such as nucleotides in DNA or binary digits in a computer program) that produce specific effects”; 

“Manipulation” means something managed or utilized skillfully;

“Natural” means in accordance with inherent characteristics.

The SPDA definition allows evaluation of diverse biotechnologies by the intensity of artificial information in the manipulation of natural information. A

classification of an endeavor as “synthetic biology” can facilitate both ABS and measures for biosafety. Inasmuch as biosafety will be taken up in Topics 3 and 5

of this Online Discussion, I will address ABS which relates to the three objectives of the CBD, mentioned in [#8367], [#8393] and [#8428].

At the side events of COPXIII, many scientists deployed the metaphor of LEGOs to explain synthetic biology to the non-scientists present. I shall do likewise. If

the pieces of LEGOs are amino acids then the most extreme manipulation of natural information---pure synthetic biology---would be a living organism built

solely through knowledge of the chemistry and physics of the amino acids assembled. Most endeavors labeled as “synthetic biology” are far from this absolute.

They intensively use a variety of techniques to manipulate natural information, disembodied and transmitted digitally. Although not pure synthetic biology, the

endeavors may be so extreme in the intensity of use of artificial information as to qualify as synthetic biology by the SPDA definition.

To what extent will there be an ABS obligation? If the metaphorical LEGO pieces have already appeared in expired patents, then those pieces, like the patent,

are also in the public domain. This will be the case for pure synthetic biology. The intellectual-property-protected synthetic biotechnology will have no ABS

obligation whatsoever. In such scenarios, none of the LEGOs are at risk of loss. However, if the natural information does not appear in an expired patent, then

an ABS obligation would arise.

Users who hail from synthetic biology should not blanche. The economics of information supports the notion of “bounded openness” whereby natural information

flows unencumbered, thereby facilitating access and R&D (Vogel, et al 2011). Use of natural information is disclosed in the application for intellectual property

protection and only commercially successful products pay royalties.  The benefits will be be distributed according to the geographic share of habitat in the

countries of origin, which is fair, equitable and efficient (Vogel et al 2018).

Vogel, Joseph Henry, Klaus Angerer, Manuel Ruiz Muller and Omar Oduardo-Sierra (2018, forthcoming) “Bounded Openness as the Global Multilateral Benefit-

Sharing Mechanism for the Nagoya Protocol” in Charles R. McManis and Burton Ong (eds) Routledge Handbook on Biodiversity and the Law. London: Routledge.

Vogel, Joseph Henry, et al. (2011). The economics of information, studiously ignored in the Nagoya Protocol on Access and Benefit Sharing. Law, Environment

and Development Journal 7(1):51-65.  English: http://www.lead-journal.org/content/11052.pdf  ; Arabic: http://www.lead-journal.org/content/11052d.pdf  ; 

Chinese: http://www.lead-journal.org/content/11052e.pdf  ; French: http://www.lead-journal.org/content/11052b.pdf  ;  Portuguese: : http://www.lead-

journal.org/content/11052c.pdf ; Spanish: http://www.lead-journal.org/content/11052a.pdf
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Peruvian Society for Environmental Law (SPDA) (2016) ‘Submitted view for the Updated report and synthesis of views in response to paragraph 7(b) of Decision

XII/24; and Report of the Meeting of the Ad Hoc Technical Expert Group on Synthetic Biology’, http://bch.cbd.int/synbio/peer-review
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 12:51:49 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 11:50.

RE: Topic 1 - to have additional definition  [#8433]

 

Mr. vogel,

Kindly frame a revised definition from your side. In my opinion, I think you may start that side track. Obviously members will add their opinion to that. Efforts will

never go waste. We may see how many positive comments are arising to that. Having an additional definition unaccepted is not a problem.

You may redefine this earlier posted one or a fresh one please.

I’m placing the copy posted in #8371 (We may propose to modify the definition akin to “synthetic biology is an applied modern life science that combines

genetic resources and technology to facilitate and accelerate the understanding, design, redesign, manufacture and/or modification of genetic materials, living

organisms and biological systems for the direct benefit of the mankind without altering or by enriching the biodiversity”.)

thanks
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 12:40:24 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 11:34.

RE: Target Malaria as an example of the Contained Use concerns Raised by Synthetic Biology  [#8432]

 

I appreciate the observations registered by Mr.Edward.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 11:57:53 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-06 10:55.

Target Malaria as an example of the Contained Use concerns Raised by Synthetic Biology  [#8431]

 

Target Malaria offers an interesting example of how 'contained use' issues are not so easy or clean cut when it comes to synthetic biology and, in particular,

synthetic biology applied to pathogens or novel pathogen-like organisms, of which a gene drive mosquito with intended deleterious effects on a wild species are

a prime example.

Research and development of such synthetic biology organisms incorporating gene drives or similarly-intended technologies - that is, which are intentionally

designed to harm or even eradicate wild populations - is fraught with serious biosafety concerns. It would be extremely difficult to argue that such R&D should

not take place at P3 (BSL-3) or higher containment, given that the risks of inadvertent or unauthorized release include, at a minimum, eradication of vector

species (which has other ecosystem roles).

These concerns and risks are heightened in the case of many developing countries (and their neighbors) where appropriate facilities and experience safely

operating them - including the additional challenge of flying insects - may not be strongly present.

Indeed, in this respect, it is necessary to question the wisdom of Target Malaria's plans, as articulated by its representatives in Cancun. (Please note that Target

Malaria has represented its plan differently in different occasions.)

More generally, this example should lead us to more broadly consider the novel implications of synthetic biology for contained use.

Edward Hammond

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238431&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=U2Rl1Mu_C1bfVqMK-y0iywM9s9IkvXk3eQkL6XPzO88&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238431&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=U2Rl1Mu_C1bfVqMK-y0iywM9s9IkvXk3eQkL6XPzO88&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8431-238431&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=-WM759H3GXiKzIIysTBY5Uc-vL_DehoC07HT5tBIVws&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=xQZX8PNJSd8WhumuvuD6jWraYtP8yAIxmTz5SBnGy0w&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=9sD0aDK4qDBjVw45nfk8fNamtb36HovLmPTW_ZsNQbM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=9sD0aDK4qDBjVw45nfk8fNamtb36HovLmPTW_ZsNQbM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=R0LjzvhacKu9qWg-pwq6l80oIr8-uchPKjEticRuz1E&s=9sD0aDK4qDBjVw45nfk8fNamtb36HovLmPTW_ZsNQbM&e=


From:
To: Mr. Zach Adelman

Date: 7/6/2017 11:45:48 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-06 10:39.

RE: Topic 1  [#8430]

 

A few brief comments on GM mosquitoes, since the case has been raised specifically (or rather, set of cases, since there are numerous products/approaches

under development that may differ significantly in potential risks and benefits).

No one is proposing to control by genetic means all mosquitoes in an area, let alone globally [Ms Muller notes another aspect of this in #8421].  All proposed

methods based on GM mosquitoes of which I am aware - and I have been working in this field for more than 15 years - depend strictly on vertical transmission

for their action (i.e. work exclusively through formation of successful mating between the modified mosquitoes and wild type mosquitoes).  Since mosquito

species, as with other animals, cannot form fertile hybrids except with their own species (or, in some cases, extremely closely related species within a species

complex), this restricts the direct effect of the modification to the target species.  There are several thousand named species of mosquito; no such intervention

will come anywhere near to directly affecting “all mosquitoes”, even in an area let alone globally.  Rather, such interventions target specific major vector species

transmitting major human pathogens, principally Anopheles gambiae and Anopheles stephensi (malaria) and Aedes aegypti (dengue, Zika and other viruses). 

Regarding assumptions of broad ecological harm from controlling these species by genetic methods, these species are not known to be keystone species in their

ecological contexts and indeed have been subject to various types of non-genetic control for many years.  In the case of Aedes aegypti one might further note

that the populations being discussed for control at present are relatively recently introduced invasive populations; suppressing or eliminating them might be

considered bioremediation rather than harm, although the principal underlying motivation would likely be disease control rather than environmental restoration.

Current methods of vector control, e.g. use of chemical or biological toxicants, are far less species-specific and so arguably likely to have broader environmental

impact, at least in terms of which species are directly affected by the intervention.

Ms Muller also commented “I completely agree; we need to assess the ecological effects of GM mosquitoes carefully under contained, but near-natural conditions

as best we can before releasing GM mosquitoes into the field” [#8421] - this is sensible advice for future programmes, but I also note that there have been field

releases of GM mosquitoes in several countries since 2009, with no reported negative impacts on human health or the environment [those mosquitoes did

arguably contain a “sterility gene”, yet did not, contrary to #8425, eliminate the species, nor was that a remotely feasible outcome].  That positive precedent

does not obviate the need to consider future releases on a case-by-case basis, but it does provide some evidence, and indicates that an automatic presumption

of negative impact would be inappropriate.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 11:33:43 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. José Leonardo Bocanegra Silva, Colombia on 2017-07-06 10:28.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8429]

 

My name is Leonardo Bocanegra and participated as member the last AHTEG SynBio meeting in Montreal in 2015.

In relation to the topic indicated, I consider that the definition proposed by the AHTEG manages to address the main topics required, including the reference to

genetic resources as natural information, due to this is a comprehensive definition. However, given the nature of synthetic biology and in many cases the

universality of knowledge associated with the description of functional and structural genomics, we can contemplate both scenarios (genetic information used is

100% natural or is the product of computational modeling on metabolic balancing that can be developed from the different matrices of stoichiometry that can be

obtained from different databases). I believe that this is a bottleneck, due to a detailed definition as such could lead to complex the practical application, by

including both the aims and the technique

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-238429&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=qtoKIiDXZdtWo61tmswFtw-ToyPhF5wgS5vXoRunsBE&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-238429&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=qtoKIiDXZdtWo61tmswFtw-ToyPhF5wgS5vXoRunsBE&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-26replyto-3D8429-238429&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=uzRnyoF3SMHBsErrncTyX2dXI-p8J5PluWtnMM7P-Nk&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8367&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=YlPXw44j8eLGkcbM7tZT5BgsjOp3l8cFwT7pWQ7do9A&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=tzSp1V3Mw_xJ9PqMCz9cLxB04cMWaRH17dw-idyLcbE&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=tzSp1V3Mw_xJ9PqMCz9cLxB04cMWaRH17dw-idyLcbE&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=9CkKbAvwkDhzr8xJ3R-aJkY9CrHvxcv2PbeCU-33MrU&s=tzSp1V3Mw_xJ9PqMCz9cLxB04cMWaRH17dw-idyLcbE&e=


From:
To: Mr. Zach Adelman

Date: 7/6/2017 11:27:40 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-06 10:25.

RE: Topic 1  [#8428]

 

Accompanying those who have “moved on” from the thread [#8367] to contemplate conservation and synthetic biology, I find that the flaws of the AHTEG

definition resurface. At what taxon is synthetic biology relevant to conservation? At what taxon should the Parties conserve?

The CBD is clear on the second question which may shed light on the first. Biological diversity “includes diversity within species” (Article 2), i.e. everything. Much

useful natural information is unique to individuals within a population and even to an individual at a moment in time. The former is well documented in the case

of Moore v. Regents of the University of California (1990); the latter, in the poison-dart frog (Angerer 2015). The concept that usefulness for R&D may lie at the

level of the individual is also not new. Artificial selection has proceeded in animals and plants for millennia through exploitation of variance within a population.

With the meteoric rise of the “-omics” disciplines and the collapse of associated costs, we now have repositories of natural information of individuals and even

phenotypical expressions.

Release of synthetic biological products may displace natural information through competitive exclusion by the released product. Synthetic biology, therefore, is

relevant to conservation at the level of individuals and ephemeral phenotypical expressions.  It would be absurd to sequence all individuals and cyro-preserve all

expressions over their lifetimes. Nevertheless, sequencing of select individuals and cryopreservation of certain phenotypical expressions is practical and occurs.

How should Parties manage the risks posed by synthetic biology to unknown diversity within populations, which also has unknown future use? Inasmuch as

erosion will occur before Parties gain the relevant knowledge, incentives are better than penalties. Should the Parties shift the definition of the object of access

from “genetic materials” to “natural information” and apply the appropriate economics, incentives will emerge to preserve the natural information found at the

level of the individual or temporal expression.

In an attempt to “move on” from the highly flawed AHTEG definition, we will find ourselves drawn back to examine its usefulness and operability.  Economists

would suggest that the “lengthy negotiations” of the AHTEG be regarded as a “sunk cost” (Samuelson and Nordhaus, 2005, 164).

Angerer, Klaus. 2015. Case Study 1: Epipedobates anthonyi under ‘bounded openness’. Appendix I to Genetic Resources as Natural Information: Policy

Implications for the Convention on Biological Diversity by Manuel Ruiz Muller, 98-109. London: Routledge.

Samuelson, Paul A. and William D. Nordhaus. 2005. ECONOMICS, 17 edn. New York: McGraw-Hill Irwin.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 11:21:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Delphine Thizy, Imperial College London on 2017-07-06 10:20.

RE: Topic 1  [#8427]

 

Dear participants

My name is Delphine Thizy, I work for Imperial College on a non-for profit consortium called Target Malaria developing new technologies to fight malaria

transmission.

I agree with posts #8410 from A. Roberts and #8417 from E. Bier about the need to be specific in the risk assessment and to consider specific applications

rather than then looking at the modification tool itself. This is aligned with the recommendations from the National Academy of Sciences Engineering and

Medicine in its report Gene drives on the horizon, Advancing Science, Navigating Uncertainty, and Aligning Research with Public Values.

I agree with post #8408 from M.Pholo calling for a risk/benefit analysis for such technologies. This is aligned with the recommendations from the European

Academies Science Advisory Council in its report Genome editing: scientific opportunities, public interests and policy options in the European Union (chapter 3 on

gene drive technologies).

I would therefore disagree with post #8422 from J.Yasin against vector control. The exemple of malaria shows the importance of vector control. Malaria is a

deadly disease. In 2015, 212 million cases were reported and 429,000 people died, 92% of which were on the African continent (WHO World Malaria Report

2016). Beyond public health, malaria is also a burden on African economy and development with an estimated cost of 12 billion USD per year. Available WHO

recommended methods have achieved important reduction in both malaria incidence and mortality. According to WHO (fact she malaria works report 2015), 79%

of cases averted have been so thanks to vector control (mainly bed nets and indoor residual spraying). This means 663 million cases averted between 2001 and

2015.

However there are two important challenges going ahead: first one is the difficulty to achieve complete malaria eradication. According to WHO global technical

strategy, even with an important increase of funding – up to 9 billion dollars in 2030 while only 2,9 billion are currently available – 65 countries would still have

malaria in 2030. The second challenge is the increased risk of resistance, both insecticide resistance and drug resistance. Therefore there is a consensus

amongst the malaria community that new tools are needed to achieve malaria eradication.

The use of gene drive to either reduce the number of malaria vectors or to affect the ability of mosquitoes to transmit the disease is considered as one of the

potential complementary tools to achieve malaria elimination. It does require responsible science and case-by-case risk assessment to ensure that the

technology development takes into account stakeholders' concerns and that appropriate studies are carried-out in this direction.

Some concerns raised here, have been considered in a recent publication "Results from the Workshop “Problem Formulation for the Use of Gene Drive in

Mosquitoes” that I attach for reference.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 10:27:43 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 09:25.

RE: Topic 1  [#8426]

 

Dear James,

If a regional elimination is possible and not going to spread that may be good. But we are thinking of possible gene transfers across the populations and their

impacts. The most important point is in true ecosystem, populations are not strictly isolated or confined.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 10:21:13 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 09:18.

RE: Topic 1  [#8425]

 

dear Ms. Ruth,

We accept the fact that they are trying to reduce the population. But a sterility gene will eliminate the species. Let them modify the mosquito into a water spider

like organism, let us modify them with chewing mouthparts instead of piercing and sucking mouthparts, let us modify the hind wings so that they may not fly far

away. But a sterility gene in an organism will bring them to the museum either it may be a plant or a fly.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 10:16:31 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Anthony A. James, University of California, Irvine on 2017-07-06 09:14.

RE: Topic 1  [#8424]

 

read 'habitats' not 'habits'.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 10:03:37 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Anthony A. James, University of California, Irvine on 2017-07-06 09:02.

RE: Topic 1  [#8423]

 

Many mosquitoes associated with the transmission of human diseases breed in temporary water habits (small containers of human origin [trash]) with no

established positive ecological significance. Indeed many of these sites are in recognized violations of ecosystems, tire and trash dumps. Regional elimination of

the mosquitoes in these would not represent a threat to any pristine ecology.

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238423&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=GH4L5nAplAB6WhUlr1D2AoeQfkSng65ns99ea-_9CYM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238423&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=GH4L5nAplAB6WhUlr1D2AoeQfkSng65ns99ea-_9CYM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8423-238423&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=dy1mQeuQeubk5v_a8yrcYfegHUDn6rRX4eQUMKWQgvc&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=Gesl7IBNiLtTXJUYPPbM-yxBGgDWjHsVzLf2F-_lEm4&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=4aID1fzozzphUnXaehViSO5iPcgiVeGA6Yuld_bYYno&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=4aID1fzozzphUnXaehViSO5iPcgiVeGA6Yuld_bYYno&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=YPKY_ickNNFF9nxX6LcvHc3wuN5lsAWxuIesQajDQds&s=4aID1fzozzphUnXaehViSO5iPcgiVeGA6Yuld_bYYno&e=


From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:59:55 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-06 08:53.

RE: Opening of Discussion  [#8420]

 

One category of issues raised relates to socio-economic changes consequent on the introduction of new synbio products or processes.  However these issues do

not seem different in nature from those of any new technology, whether incremental or disruptive.  This seems nicely illustrated by Ms Therese [#8416] - use of

biomass as feedstock for (hypothetical) large-scale biofuel production (synbio-based or otherwise) could have indirect effects on fertiliser use, soil quality etc as

she indicates.  However she points out that this is already an issue, with agricultural biomass already being used for fuel by the very ancient method of burning it

as firewood. 

This is not to argue that there are no issues in this regard, rather that such issues are not new or unique to synbio.  Consequently, they probably do not need

new or unique regulation or provision.

The same applies to indirect ecological effects acting through this mechanism, also illustrated by  Ms Therese [#8416]: “Although it is well known that replacing

natural products with synthetic ones could reduce pressure on natural habitats, it could also disrupt conservation projects and displace small-scale farmers”.  This

issue would apply equally whether the synthetic product were derived from synbio, other novel manufacturing processes, or more traditional routes such as non-

biological chemical synthesis, product substitution/replacement, etc.  So again, I would suggest these types of indirect effects, though potentially significant, are

by no means new or unique to synbio and consequently probably do not need new or unique regulation or provision.  Indeed to do so would risk developing an

inappropriate regulatory landscape in which equivalent risks are treated very differently, i.e. regulation that is neither proportionate nor consistent.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:58:47 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Ruth Müller, Polo d'Innovazione di Genomica, Genetica e Biologia on 2017-07-06 08:54.

RE: Topic 1  [#8421]

 

Dear participants,

My name is Ruth Müller. I head the Genetics and Ecology Platform of PoloGGB in Italy. I work on the ecological risk assessment of genetically modified

mosquitoes under contained conditions.

I would like to clarify that no one is proposing to eradicate vector mosquitoes. The common goal of colleagues working on genetically modified mosquitoes (as

far as I am aware) is to reduce the population size of mosquito vectors or to make mosquitoes immune to the pathogen. The reduction of mosquito populations

is also the goal of present vector control programs mainly based on preventive measures and chemical insecticides.

Just to mention, insecticides can have major impacts on biodiversity. Hence the development/application of synthetic biology for control of disease vectors may

provide a great benefit for protecting biodiversity by minimizing chemical release to the environment. Though I completely agree; we need to assess the

ecological effects of GM mosquitoes carefully under contained, but near-natural conditions as best we can before releasing GM mosquitoes into the field.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:57:51 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 08:56.

RE: Topic 1-conservation of biological diversity  [#8422]

 

Thanks Ms. Makueti Josephine,

I wish to share my opinion

#8414-(reducing the need for pesticide use (which can have negative impacts on non-target wildlife)- In fact, Indian farmers are using more chemicals than

recommended and we couldn’t see any reduction in usage of chemicals.

(This may reduce the pressure on species that are currently threatened by hunting or harvesting)- on the other way it will reduce farms to labs and there may not

a situation to cultivate the native plant. Please keep watching synthetic vanilla flavor. It might have taken the rights too. We may discuss while going for ABS

regarding this issue again.

(More immediate benefits could be derived from protecting at-risk species by genetically modifying bees to be resistant to pesticides or mites for example)- it

may be good if the honey is not contaminated. But it will contaminate not just honey the bees population and colonies too.

Biodiversity protects everything as a whole; as an ecosystem. If something is harmful to human, that doesn’t mean that we have to eliminate them, because, we

actually don’t know their indirect benefits. Caterpillar eats leaves but they are the beautiful butterflies after few days, flying from flowers to flowers making

entomophily effective.

I think I’m against to vector control. Control the pathogen or modify the host is my opinion which I expressed earlier also.

We have to register one thing strongly. Synthetic biology is again a tool just like any other breeding technique. A breeding technique should develop a new

variety adding to biodiversity. It should not be deleterious to anything available in nature. No eradication except deadly pathogens.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:33:22 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 08:29.

RE: Topic 1  [#8419]

 

Most welcome and thank you Mr.Peter and Ms.Dina
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:27:39 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 08:26.

RE: Topic 1-conservation of biological diversity  [#8418]

 

Thanks Mr.Andrew for thought provoking detailed analyses.

I will try to answer few questions raised #8408 – the network analyses of genes and system biology approach will be giving the impact of overexpressing or

altering a gene in overall as well as signaling effects too. (not a speculation. We are working on this aspect).

By generating a new genotype and phenotype in fact we are enriching the diversity as an immediate effect. But if this genotype dominates and suppress others

then it will be like destroying the dinosaurs to grow mice.

#8409 –I too insist the same opinion. Release of any modified organism should be analysed case by case and as I already mentioned in #8385 “there should

be stringent restrictions in usage of resistance genes and sterility genes as markers, both in plant and animal kingdom even at experiment conditions. Presence

of these genes in the released materials obviously endangers diversity. Wide range of resistance gene markers is available and we are not sure of its known/

unknown or accidental entry in environment”. 

#8410 – I think nothing discussed here so far is speculative. If speculative, then theories and hypothesis holds fit at many cases. So it may serve the purpose in

many instances. Apart from that I hope every member has given examples and case by case details only. Only thing is events are not mentioned. If that is also

needed then we may do.

#8410 (“while it may be conceivable that “synthetic biology might harm biodiversity through gene flow,” it’s not particularly useful point of departure”)- not only

in synthetic biology, conventional open pollination also harm biodiversity. Again for eg. I’m growing a rice variety next to GMO rice. The chances of contamination

through pollination are very less because it is a self pollinated crop. I can maintain my non-GMO line as pure as possible unless there is any physical admixture.

Diversity in this case be maintained unless there is any mutation or selection by natural forces.

If we are growing a set of cross pollinated crop like maize germplasm next to GMO, we will get all effects, harvested product may be a synthetic or a composite

and starting from zinnia effect; everything will be present. Hence, we are losing diversity.  This occurs in nature as there are wild relatives, native lines, cultivars

and farmers varieties etc.. in the ecosystem nearby any planted GMO. Leave them with any GFP fusions. After few generations everything will be glowing.

#8410 (“An enhanced green fluorescent protein is arguably synthetic biology, but I’m hard pressed to imagine any potential adverse effects on biodiversity

resulting from this protein and even more challenged to identify any risks that would not be equally relevant to a “natural” green fluorescent protein” )– a GFP

present in a modified organism is not posing any threat to biodiversity as it remains as such in experimental setup or confinement. In this case as you said we

can only speculate the impact as we can’t let this go and contaminate everything to study the impact. So for example, if a fusion protein is released (means a

GMO with fusion protein containing GFP) and is outcrossing (means it is open pollinated crop) with other members of the species. This introduced gene is

overexpressing and dominates to produce its own genotype. Hence it expresses epistatic effect over other alleles and leads to genetic drift of the remaining

alleles and is eliminated from the population. After few years we may be having only this allele in that crop species. But let us have one more assumption that

this protein is a susceptibility protein to a major disease. There is an endemic / epidemic spread of that disease. We will lose the species completely. Now please

tell me whether this a threat to biodiversity or not ? Then obviously we should know each event case by case. If we need best example for this, we do have

potato famine. Only thing missing in this example - GFP is not present and it is not a product of synthetic biology. But in my opinion synthetic biology takes its

candidates from existing environment. Hence including GFP, examples can serve the purpose to explain the impacts on large scale and in many instances

hypotheses and speculations will help.  

thanks
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:15:47 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Ethan Bier, UCSD on 2017-07-06 08:09.

RE: Topic 1-conservation of biological diversity  [#8417]

 

I concur with the views articulated by Mr. Andrew Roberts.  One can only consider risk assessment of a well defined entity, and this must be done on a case-by-

case basis.

Best regards to all,

Ethan Bier
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:09:30 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Makueti Josephine Therese, Cameroon on 2017-07-06 08:05.

RE: Opening of Discussion  [#8416]

 

With regard to ecosystem conservation, especially biofuel and bioenergy extraction from existing agricultural practices, of sure, removing corn, sorghum or millet

plants from farms (fields) exposes soil structure to erosion. Hence, it will require significant additional use of fertilizers (nitrogen, phosphorus, potassium). This

is the case of many Countries from West and Central Africa (including Cameroon where I am from). This is a great issue to address. In fact, in most of these

countries, sorghum and millet rods are entirely used as firewood (or fuelwood), due to insufficient woody species around the huts.

Hence, how can synthetic biology be useful to create a novel product for biofuel and bioenergy? Although it is well known that replacing natural products with

synthetic ones could reduce pressure on natural habitats, it could also disrupt conservation projects and displace small-scale farmers.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 8:47:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Dina Abdelhakim, SCBD on 2017-07-06 07:44.

RE: Opening of Discussion  [#8413]

 

POSTED ON BEHALF OF ANGELA LOZAN

-----------------------------------------------

Hello,

I would like to thank the colleagues for interesting examples discussed in the forum. I would support them and wish to listing some others possible negative

effects from SynBioon ecosystems and biodiversity that can be taken in consideration.

Ecosystem conservation:

Biofuel and bioenergy on SynBio: biomass extraction from existing agricultural practices can leading to decline in soil fertility and structure. Removing corn

plantsfrom fields would require significant additional use of nitrogen, phosphorous and potassium fertilizers.

An environmental harm can be caused by establishing plantations in former forests, harvesting natural grasslands, pressures on deserts and wetlands.

Biosafety considerations related to the accidental or intentional release of SynBio organisms  and the failure to be due to the unpredictable complexity of natural

microbial ecosystems.

Xenobiology.  Acknowledge the possibility of invasiveness and unintended effects from xenobiology.  

There is also concern about indirect impacts of the promises of synthetic biology and de-extinction. 

“In-situ” conservation:

Support for in situ conservation may decrease with the expectation that lost species will be able to be resurrected

The transfer of genetic material from an organism resulting from synthetic biology techniques to another organism would change biodiversity at a genetic level

(genotype) and could spread undesirable traits (phenotype).

The organisms resulting from synthetic biology techniques becoming invasive or disrupting food chains or through the transfer of DNA from sexual gene flow or

horizontal gene transfer. 

Bio-plastics:

Some methods of producing biodegradable plastics may have more environmental impacts such as carcinogens and eutrophication than fossil-based polymers.

AL
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 9:04:00 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Luke Alphey, The Pirbright Institute on 2017-07-06 08:01.

RE: Topic 1  [#8415]

 

Several posts have mentioned horizontal gene transfer as a potential risk.

Horizontal gene transfer events (HGT: acquisition of genetic material other than from a direct ancestor, acquisition from an ancestor being “vertical

transmission”) is frequent in some microbes but very rare in higher animals (metazoans) and plants.  For example, Loreto et al (Heredity 2008 100:545-554)

discuss the evidence for putative HGT events involving transposable elements (TEs) in Drosophila species.  Transposable elements have built-in mechanisms

facilitating HGT, yet even between these large-population-size, relatively short-generation species only 101 putative events involving 21 multi-copy elements

were detected over tens of millions of years.  Numerous other studies have drawn similar conclusions. HGT events between microbes and metazoans, e.g. from

Wolbachia to their insect hosts are also known, again facilitated by specific features of this biological system, but also rare.

Following a classical definition of risk as likelihood x hazard, likelihood of HGT for synthetic/engineered genetic elements in metazoan systems is clearly

extremely low on realistic timescales (decades or centuries).

It is harder to draw general conclusions about hazard as this is much more case-specific.  A key consideration may be whether the introduced element is likely to

spread within the new recipient species following such (extremely rare) HGT event.  This will likely require the element to be functional in the new species and

have a means of spreading, e.g. confers a fitness advantage or has selfish DNA properties.  Spread simply by stochastic means (genetic drift) from an initial

introduction is highly unlikely for a neutral element; in practice engineered elements are likely to impose at least a small fitness penalty, making stochastic

spread correspondingly less likely.  Likelihood of spread given an HGT event can be assessed in advance, as part of the development or regulatory process, and

in many cases can be mitigated by design.  Tony James [#8398] addresses one aspect of this by suggesting that “Challenges with non-target effects are

planned to be mitigated by using DNA that functions only in the target species” [#8398&#8399] , and another possible approach “For example, devising a

system that kills the non-targeted organisms as soon as the horizontal gene transfer takes place.” [#8400].  Barbara Livoreil [#8403] framed this second

approach as “”punishing” the non-target species…”, however with observed HGT rates it is highly unlikely that even a single individual would be affected, let

alone a species; this is a precautionary approach to address the potential hazard (in cases where one is assessed to potentially exist) - the likelihood remains

extremely low.

Note that the above analysis relates strictly to HGT; movement to non-target populations by hybridisation (vertical transfer) is a different issue.  That might

include transfer to non-target populations of the target species, or to other species capable of forming fertile hybrids with the engineered organism.  For animals,

fertile hybrids can only be formed between extremely closely related species, if at all, but may be more of an issue in plant systems.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 8:51:58 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Makueti Josephine Therese, Cameroon on 2017-07-06 07:45.

RE: Topic 1-conservation of biological diversity  [#8414]

 

For my understanding, this topic 1 requires to answer the question of what are the potential impacts (positives and/or negatives) of synthetic biology on

biodiversity?

Synthetic biology may propose solutions to some of the greatest challenges facing the environment, such as climate change and scarcity of clean water, but also

poses a high risk for natural ecosystems. The introduction of novel, synthetic organisms may therefore have both constructive and destructive effects on the

conservation and sustainable use of biodiversity. There exist some benefits and risks of using synthetic biology.

As benefits, several synthetic biology applications aim to respond to environmental challenges, including those associated with energy, wildlife and agriculture.

These may have indirect or direct positive impacts on biodiversity. For example, some GM crops have provided both livelihood and conservation benefits. For

instance, Bacillus thuringiensis (Bt) cotton, genetically modified to produce an insecticide, has been shown to reduce pest damage in developing countries such

as Cameroon and India, contributing to agricultural growth in small-scale farms. This is in line with the the Aichi Biodiversity Targets 11-13 (Improve the status of

biodiversity by safeguarding ecosystems, species and genetic diversity). It is notice that in this way, synthetic biology could reduce the impact of human land use

on biodiversity, by, for example, reducing the need for pesticide use (which can have negative impacts on non-target wildlife). Unfortunately, In Cameroon, as

compare to India, this new technology is not yet used by small-scale farmers, only the Government. Farmers are very reluctant.

Furthermore, habitats currently unavailable to wildlife due to energy installations for example could be made available by the introduction of new methods of

energy production, such as algae that use carbon to produce fuel.

Synthetic biology can be used to synthesize products currently extracted from plants and animals. Engineering biosynthetic pathways provides an alternative and

cost-effective method of producing drugs of natural origin, such as morphine and aspirin. This may reduce the pressure on species that are currently threatened

by hunting or harvesting (CBD, 2015a).

More immediate benefits could be derived from protecting at-risk species by genetically modifying bees to be resistant to pesticides or mites for example. It is

also possible to use synthetic biology for control of disease vectors. Using gene drive systems, it is possible to change the genomes of populations of

mosquitoes to make them less dangerous (e.g. resistant to the parasite that causes malaria). Gene drive systems can also be used to lessen the threat from

other insect vectors of diseases, reverse pesticide resistance or eradicate invasive species, which are significant threats to biodiversity.

In addition to these benefits, there are non-discriminatory risks. Indeed, the escape or release of novel organisms into the environment could radically and

detrimentally change ecosystems. Genetically engineered microbes could have adverse effects in the environment due to their potential to persist and transfer

their genetic material to other microorganisms. The organisms may become invasive, and, by exchanging genetic material, form hybrids that out-compete wild

species. Indeed, the transfer of genetic material to wild populations is a major risk. Genes could be transferred through horizontal or vertical gene transfer, which

could lead to a loss of genetic diversity and the spread of harmful characteristics. Even without genetic transfer, these organisms could have toxic effects on

other organisms such as soil microbes, insects, plants and animals. They may also become invasive and have an adverse effect on native species by destroying

habitat or disrupting the food web for example.

For example, gene drive systems designed to suppress populations of disease vectors could have unintended consequences for biodiversity, such as introducing

new diseases by replacing the population of the original disease vector with another. Using gene drives to change entire populations very rapidly could have

other unforeseeable implications, including potentially devastating effects on entire ecosystems.

Similarly, while replacing natural products with synthetic ones could reduce pressure on natural habitats, it could also disrupt conservation projects and displace

small-scale farmers (CBD, 2015a).

Reference:

Convention on Biological Diversity (2015a) Synthetic biology. Montreal, Technical Series No. 82: 1-118.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 8:47:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Dina Abdelhakim, SCBD on 2017-07-06 07:42.

RE: Topic 1  [#8411]

 

POSTED ON BEHALF OF PETER KWAPONG

-------------------------------------------------

Dear Jeshima

Thank for your contribution. It is very true gaps in ecosystem will be created if species are eliminated completely.

Thanks. Peter
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 8:46:12 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Dina Abdelhakim, SCBD on 2017-07-06 07:43.

RE: Topic 1  [#8412]

 

POSTED ON BEHALF OF PETER KWAPONG

------------------------------------------------

Thank you Barbara for those beautiful contributions

Peter
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 8:27:57 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Andrew Roberts, International Life Sciences Institute Research Foundation on 2017-07-06 07:23.

RE: Topic 1-conservation of biological diversity  [#8410]

 

Greetings to all.  My name is Dr. Andrew Roberts and I work at the International Life Sciences Institute Research Foundation, where I have spent the last seven

years working primarily on the study of environmental risk assessment for genetically engineered or genetically modified organisms.  As this is my first post, I'd

like to thank the CBD Secretariat for hosting this forum and providing me with the opportunity to participate.  I'd also like to thank everyone who has contributed

so far, for getting the conversation started.  I think it's worth acknowledging up front that these types of conversations can be very difficult because people enter

with very different ideas of what we are talking about and why.  With that in mind, I'd like to make a few suggestions and I apologize in advance for my

somewhat lengthy intervention.

First, we have been asked to discuss the potential for adverse effects from "new" developments in synthetic biology on the conservation and sustainable use of

biodiversity.  I think this is laudable and necessary, but the discussion should be grounded in reality and in the context of environmental/ecological risks

associated with other technologies and applications of modern biotechnology, as well as our many experiences with organisms in the environment.  We also

need to keep in mind the basics of risk assessment - especially Annex III of the Cartagena Protocol on Biosafety, which seems to me to be very relevant here. 

Among other things, it indicates that risk assessment is always "case by case," as echoed by Mr. Birhanu in post #8409, and intimated by Dr. Pholo in post

#8408 when she mentions “taking into account the objective of the technology.”  This means we can't begin to do a risk assessment on an unspecified organism

resulting from an unspecified technology and having unspecified characteristics.  Such a discussion is entirely speculative and therefore practically useless.

I would like to encourage people to be as specific as they can in making interventions.  What is the new technology you are addressing? Instead of just

speculating that it might damage the conservation and sustainable use of biodiversity, explain what it is that you see as potentially damaging, and how that

damage might occur.  Is your view hypothetical or based on some evidence?  In this way, we might have an informed discussion rather than just producing a list

of speculative harms.  For example, while it may be conceivable that “synthetic biology might harm biodiversity through gene flow,” it’s not particularly useful

point of departure.  I think it’s worth keeping in mind that gene flow – whether vertical or horizontal – represents a pathway of exposure.  Whether that exposure

leads to harm or damage to the conservation and sustainable use of biodiversity is dependent on many things – including the nature of the gene, its function in

the exposed organisms, what the organisms are that are exposed etc.  But simply having a new gene or genetic element present in a population is not, by itself,

obviously or necessarily harmful to biodiversity. 

Finally, I think it’s worth pointing out that the utility of these kinds of discussions is not from re-inventing knowledge from other fields.  At present, we have

ample experience in laboratory research with microorganisms, including pests and pathogens, plants and animals, known invasive and damaging species as well

as disease vectoring insects.  All of these organisms pose risks to the conservation and sustainable use of biodiversity, and are managed accordingly.  In the

context of these activities, it’s difficult to understand what we would expect the inherent risks to be associated with “synthetic biology” broadly that would be

different than the risks associated with these other organisms.  An enhanced green fluorescent protein is arguably synthetic biology, but I’m hard pressed to

imagine any potential adverse effects on biodiversity resulting from this protein and even more challenged to identify any risks that would not be equally

relevant to a “natural” green fluorescent protein.  

None of this should be construed as criticism of the goals or intention of the forum.  But I think if the discussion is going to provide value to future

considerations of risk assessment for synthetic biology applications, we should try to avoid sweeping generalizations and unsupported statements and instead be

specific in our consideration of potential adverse impacts.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 7:21:59 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Taye Birhanu, Ethiopia on 2017-07-06 06:17.

RE: Topic 1-conservation of biological diversity  [#8409]

 

Dear Ms. Jeshima k Yasin,

It is easy to develop regulatory instruments for research and educational demonstration on organisms, components or products derived from synthetic biology

which are mostly either confined or contained use. Furthermore, release-dependent synthetic biology applications need to be assessed by case-by case basis.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 5:39:30 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Motlalepula Pholo, Department of Agricultural Research on 2017-07-06 04:34.

RE: Topic 1-conservation of biological diversity  [#8408]

 

I am Dr. Motlalepula Pholo, working as a Plant Biotechnologist and also as a Biosafety focal Pesron in Botswana.

Similarly as in case of GM technology, the issue of conservation of biodiversity is of great concern.  We must bear in mind the issue of both vertical and

horizontal gene transfer. What are the likelihood of prevalence of invasive species due to unintended effects of modification. For instance,  gene drive constructs

targeting deletion of receptor protein, what are the impacts of other signaling pathways that might further lead to invasive species. In a nutshell, let consider the

likelyhood of both potential positive and negative effect on biological biodiversity taking into the account the objective of the technology.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 3:21:27 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-06 02:15.

RE: Topic 1-conservation of biological diversity  [#8406]

 

Mr.Taye,

If we are having the products with in research facilities, the concerns about biodiversity may not arise. That may not be possible as we are getting the products in

to our day to day life.

thanks

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238406&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=bLaU-krWUrs1lrGZDE-H76apbrY-3UMIeveqzy2u99Q&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238406&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=bLaU-krWUrs1lrGZDE-H76apbrY-3UMIeveqzy2u99Q&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8406-238406&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=FWTtO_C_Zg1rVSilKQ0tpNaGeompkFVQBgBqm6TotS8&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=57k_TKwehoDLCgJri39N1tVtEfTVwswbABA_AGRojOc&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=NG0qyLwCVaTeiDl8aF-tImjJ7-4WO25vfKez3YXGHWM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=NG0qyLwCVaTeiDl8aF-tImjJ7-4WO25vfKez3YXGHWM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=hFunuWxIPBufbFIxZTQ5k2JG6pgNTenz_lhfEf-j23Y&s=NG0qyLwCVaTeiDl8aF-tImjJ7-4WO25vfKez3YXGHWM&e=


From:
To: Mr. Zach Adelman

Date: 7/6/2017 3:04:00 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Taye Birhanu, Ethiopia on 2017-07-06 02:01.

RE: Topic 1-conservation of biological diversity  [#8405]

 

Dear Mr. Anthony A. James

It is nice to hear the effects on non-targets can be reduced by DNA that functions only in the target species.  Actually, the off-targets can be minimized by

strengthening facilities and institutional systems required to conduct the specified synthetic biology research be it in confined or contained use.
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From:
To: Mr. Zach Adelman

Date: 7/6/2017 12:45:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-05 23:39.

RE: Topic 1  [#8404]

 

Well said Ms. Barbera, expressive..

I wish to express my concern about “extinction” or complete elimination of a species. This applies to anything and everything inclusive of off-target, non-target

and targets too.

Other than deadly pathogens, any other species should not be eliminated completely from the environment. This will cause severe damage to the ecosystem

which is yet to be predicted. Just for eg. Mosquito: Instead of working on pathogens, complete elimination of mosquito may have severe damage in aquatic

ecosystems and food chains as majority of its life cycle is in water bodies.

Further to state that, in case of plants this may not be possible to completely prevent gene transfers as plants outcross with the same species as well as

different species of the same genus.

thanks

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238404&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=Tc1cVUKUJdJB2rA5ErOut045kdL_XtprR2WcL3Oj7kY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238404&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=Tc1cVUKUJdJB2rA5ErOut045kdL_XtprR2WcL3Oj7kY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8404-238404&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=oaCvYZTSVzDAnnKoBrNdq5jA-izqpb8rCvA1Asi7i9A&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=KKdY-pfR8vTUe6IBKTgBIBjBtPjl9d8YvvOAYyXY2hY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=1KOdXkXn8-Qf75POkrxAGT5XJFszadsFBz2m68mv8p4&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=1KOdXkXn8-Qf75POkrxAGT5XJFszadsFBz2m68mv8p4&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0PYG1ljsxBLoXTonFy_SQ64pMdEt0TLA5oVgOuxr48w&s=1KOdXkXn8-Qf75POkrxAGT5XJFszadsFBz2m68mv8p4&e=


From:
To: Mr. Zach Adelman

Date: 7/6/2017 12:15:20 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Barbara LIVOREIL, Fondation pour la Recherche sur la Biodiversité on 2017-07-05 23:10.

RE: Topic 1  [#8403]

 

"it may be possible to minimize the non-targeted effect. For example, devising a system that kills the non-targeted organisms as soon as the horizontal gene

transfer takes place."

isn't this the best way to cause the decrease or even extinction of a non target species? all this depends on the effect of the gene transfer on the non target. But

"punishing" the non-target species for something it was not intentionnally targetted may sound strange don't you think? especially if populations are fragmented

and small... if the sequence that is transfered aims at sterilizing the organism this is obvioulsy an adverse non target effect. Some non-target effects may even

never be monitored in time for remediation (especially if the population or species collapses suddenly).

Rather, we need to make sure that the modified organism CANNOT, under any circumstances, transfer genes to other species... which seems to me an

impossible goal. Let's keep in mind that the concept of species is more and more vague and that we do have more and more evidence of presence of inserts of

a mixture of genetic sequences from other organisms, even in our human genomes... so we may rather choose to be more effective at predicting phenotypes

from modified genotypes, and this type of research should be greatly developped to gain confidence in what we are doing (decrease uncertainty)
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 11:58:20 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-05 22:54.

RE: Topic 1  [#8402]

 

Thanks prof. Yazdani and Mr.James,

As you appropriately mentioned, there are insufficient reports on these effects. In my opinion there should be stringent restrictions in biodiversity hotspots,

centres of origin and centres of diversity. These regions should be protected along with active germplasm cites in a way similar to “GMO free zones” leaving the

natural resources unaffected.
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 11:15:52 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Syed Shams Yazdani, International Centre for Genetic Engineering and Biotechnology on 2017-07-05 10:10.

RE: Topic 1  [#8400]

 

Hello participants,

This is Syed Shams Yazdani, working at International Centre for Genetic Engineering and Biotechnology, New Delhi, and had opportunity to represent India in the

last Syn Bio AHTEG at Montreal.

Thanks Mr. James for addressing important topic and clarifying concept of off-target vs non-target effect. Going by the definition given, while both are important

in terms of the impact of synthetic biology intervention on the conservation of biodiversity, I believe non-target effect might be more difficult to deal with and

might have larger consequences. By further advancement in the technology, it may be possible to minimize the non-targeted effect. For example, devising a

system that kills the non-targeted organisms as soon as the horizontal gene transfer takes place.
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 10:15:28 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Anthony A. James, University of California, Irvine on 2017-07-05 09:10.

RE: Topic 1  [#8399]

 

Horizontal gene transfer is the primary concern of many people. Here again, design features of the technology should include the use of DNA that functions only

in the targeted species.
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 10:10:12 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Anthony A. James, University of California, Irvine on 2017-07-05 09:08.

RE: Topic 1-conservation of biological diversity  [#8398]

 

The jargon uses off-target' to refers to imprecise targeting within the species being modified.

Non-target refers to effects on species other than the one that is the subject of the work.

Generalizations about off-target effects are premature. Their have only been a few experiments and these utilized first-generation technology that is confined

appropriately to the lab. Anything proposed to go to the field will have to meet safety and efficiency criteria that address the frequency and consequences of off-

target effects. Considerable efforts are being made now to engineer systems with reduced or no off-target effects.

Challenges with non-target effects are planned to be mitigated by using DNA that functions only in the target species. This too will have to be tested for safety.
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CC: Delphine Thizy
Morgane Danielou

Date: 7/5/2017 9:41:43 AM
Subject: CBD Online Forum Update

Attachments: A Guide to Participating in the CBD Online Forum on SynBio (1).docx
Key terms and reference for the online forum (1).docx

Hi all,
 
The 1st two days of the CBD’s online forum on synthetic biology have not featured substantive discussion of gene drive technology.
However, there have been a couple of statements which it may be useful to begin thinking about ways to respond to, as per below:
 
Points you may wish to address:

Barbara Livoreil, SBSTTA focal point for France, has raised the following points as potential new developments in synthetic
biology, while asking how true they are:

“It is designed to be used "in vivo", in field experiments, no longer in confinement only”
“off target effects are prevalent and may prevent the prediction with a high level of certainty of the real phenotype
(including behaviour) of the organism and its effects on its environment”

This point in particular may be picked up by NGOs with regards to CRISPR and other gene editing techniques, so it
would be good to think about arguments or publications which could be used as a response.

“It goes “faster" or "deeper" (larger modifications) than evolution (and may not consider how the natural environment
may react to this).”
You can respond to Ms. Livoreil’s points here: https://bch.cbd.int/synbio/open-ended/discussion/?
threadid=8384#8392

1.

Taye Birhanu, of the Ethiopian Biodiversity Institute, raised concerns about horizontal gene transfer from synthetic biology
organisms to native populations negatively impacting biodiversity.

Hi comment is here: https://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384#8384

2.

 
Summary of new developments: Apart from the above, the main topic of discussion so far has been the current definition of
synthetic biology, as acknowledged in CBD decision XIII/17 , with many feeling that it is inadequate and would need to be revised.
However, the moderator reminded all participants that the current definition was the result of compromises arising from lengthy
discussions at both the SBSTTA and COP13, and that revising it was beyond the scope of the forum’s current activities. As a
reminder, this is an operational definition which is to be used as a basis for further discussions in the context of the CBD, but not
as a reference.
 
Regards,
Ben
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A Guide to Participating in the CBD Online Forum on SynBio 
 
 

What if I need help? Get in touch! Contact Benjamin Robinson (ben@ ) or 
Isabelle Coche (isabelle@ ) 

 
 
1- How does it work? 

 After you registered, you received a confirmation email from the CBD Secretariat with your 
details. An example of that email is at the end of this document. 

 You set your own username and password which you will use to login. If you don't remember 
it, you can update it by clicking this link: http://bch.cbd.int/user/passwordreset.shtml   

 Each topic will be moderated by one or more persons. They will set out questions to guide the 
conversation. You should try to respond to these questions, or respond to comments made by 
others. 

 Everyone can see the online discussions, but only registered participants can post comments 
 
2- What's the point? 

 Once the forum concludes, the CBD Secretariat will prepare a report on the discussions that 
will be sent to the Expert Group (the "AHTEG"). The expert group will then meet over several 
months to try to prepare draft recommendations for countries to consider at their next meeting 
in December 2018. 

 The point of participating in the online forum is to ensure a balanced view of the different 
topics is presented, so the report to the expert group is balanced 

 the online forum is the only time discussions are open to all kinds of experts - once it goes to 
the expert group, opportunities to input will be very limited. So investing time now is important 
to ensure the report is as accurate and balanced as possible.  

 
 
3- How do I know what to do? 

 Emerging will be monitoring the discussions throughout the online forum.  

 When relevant issues come up (it could be once a day or every few days), we will send the 
expert group an email. It will give you an overview of the conversations and suggest areas 
where contributions would be useful  

 The conversations will be like an online comment board. To participate you can simply log in 
and post comments in response the topics  

 
 
4- When does it start? 

 The forum will start July 3rd. We will send an email to the expert group once the forum is 'live'.  

 It will run for a total of eight weeks - four in July, four in September with a break in August.  
 
 
5- What makes for an effective comment? 

 Keep it short and simple! 

 Focus your answers to topics or questions where you can provide clear explanations, 
evidence, or expertise. Questions based on value judgements can be more complex to 
answer in a sensitive and sound manner 

 Don't comment on topics where you are not an expert or don't feel sufficiently 
knowledgeable  



 Keep it short (a couple of paragraphs) so it could be easily read and incorporated into a 
report. If more information would be useful, add a link or refer to an external source of 
information  

 Provide evidence-based answers 

 Offer links and share studies, reports, papers, to back up your points  

 Share case studies, well -documented examples to provide perspective and explain your 
arguments 

 Stay polite and professional 

 Be polite in your comments 

 Don't single out other participants, keep your answers focused on the group at large 

 Don't get dragged into endless back and forth on a point. Make your argument, show the 
evidence and then move on 

 
 
6- What is the schedule for the online forum? 

 The discussion topics will be based on the text of the decision that was taken in December 
2016. It is likely that the moderators will rephrase the topics and break them down into sub-
questions for participants to address, but for now the topics are included below in the formal 
language adopted in December.  

 

 3-17 July - Topic 1: Review recent technological developments within the field of synthetic 
biology to assess if the developments could lead to impacts on biodiversity and the three 
objectives of the Convention, including unexpected and significant impacts 

 17-31 July - Topic 2: Identify any living organisms already developed or currently under 
research and development through techniques of synthetic biology which do not fall under 
the definition of living modified organisms under the Cartagena Protocol; 

 4-18 Sept - Topic 3: Further analyse evidence of benefits and adverse effects of 
organisms, components and products of synthetic biology vis-à-vis the three objectives 
of the Convention, and gather information on risk management measures, safe use and 
best practices for safe handling of organisms, components and products of synthetic 
biology 
AND topic 4: In order to avoid or minimize any potential negative effects on the conservation 
and sustainable use of biodiversity, evaluate the availability of tools to detect and monitor 
the organisms, components and products of synthetic biology; 

 18 Sept-2 Oct - Topic 5: provide recommendations to facilitate future discussions and actions 
on synthetic biology under the Convention 

 
 
 
7- What does a confirmation email look like? 

 

Your CBD account profile has been updated. 

Dear xxxxx, 

We are pleased to inform you that your Convention on Biological Diversity (CBD) user profile has been 

updated as follows: 

Summary of your contact information: 

Your registered email address is: xxxx@xxxx.xx 

Your government affiliation is: [not specified] 

Name: xxxx 



Designation: xxxx 

Department: xxxx 

Organization: xxxx 

Address:  

City:  

State:  

Country: xxxxx 

Zip:  

Email CC:  

Phone: xxxxx 

Fax:  

The following role(s) has been added: 

 Synbio forum – Organization 

Your current role(s), which allow you to use sections with limited access, are: 

 Synbio forum – Organization 

You may update your profile at https://bch.cbd.int/user/profile.shtml or access the system management 

centre at http://bch.cbd.int/managementcentre/ by signing in with your registered email address and 

password. 

If you have forgotten your password you may request a new one at 

http://bch.cbd.int/user/passwordreset.shtml. 

 
 
 
 

https://bch.cbd.int/user/profile.shtml
http://bch.cbd.int/managementcentre/
https://bch.cbd.int/user/passwordreset.shtml
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CBD Online Forum on Synthetic Biology 
Key references and definitions 

 
 
The online forum will focus on a set of 5 elements that were discussed and decided upon in 
December 2016 as the terms of reference for the expert group on synthetic biology. That text refers to 
several key terms and documents, so to provide context, below is a list of the definitions for those 
terms and a list of the documents referenced. (The text of the decision itself is included at the end of 
this document on page 3). 
 
Please note that the definitions are those that were agreed by Parties (countries) to the CBD. These 
terms may be defined or used differently in other contexts, or you may have another understanding of 
their meaning, but for the purpose of the online forum, this is how they should be understood and 
used. 
  
 
Objectives of the Convention on Biological Diversity: The Convention has three objectives:  

 The conservation of biological diversity  

 The sustainable use of its components  

 The fair and equitable sharing of the benefits arising out of the utilization of genetic resources  
All activities under the Convention (and its related protocols, Cartagena and Nagoya) should be within 
the framework of these objectives. Issues that are not relevant to these objectives should not be 
handled by the Convention. The three principles often serve as a 'test' when deciding whether a topic 
should be dealt with under the CBD or in another forum, for example WTO.  
 
Synthetic biology: "Synthetic biology is a further development and new dimension of modern 
biotechnology that combines science, technology and engineering to facilitate and accelerate the 
understanding, design, redesign, manufacture and/or modification of genetic materials, living 
organisms and biological systems".  
Arriving at a definition was a long and complicated process, and many countries were not in total 
agreement with the proposal and so restrained the use of the definition to the discussion within CBD, 
not to be used universally.  
 
Living Modified Organisms (LMOs): any living organism that possesses a novel combination of 
genetic material obtained through the use of modern biotechnology 
 
Living organisms: any biological entity capable of transferring or replicating genetic material, 
including sterile organisms, viruses and viroids 
 
Modern Biotechnology: Modern biotechnology" means the application of: 
a. In vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct 
injection of nucleic acid into cells or organelles, or 
b. 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 
 
Socio-economic considerations: Article 26 of the Cartagena Protocol on Biosafety establishes the 
right of Parties to take into account socio-economic considerations arising from the impact of living 
modified organisms on the conservation and sustainable use of biodiversity, especially with regard to 
the value of biodiversity to indigenous and local communities, in reaching a decision on whether to 
import these organisms. 
 
 
Paragraph 12 of decision IX/29 on new and emerging issues: 

https://www.cbd.int/decision/cop/?id=11672
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"12. Further decides that the following criteria should be used for identifying new and emerging issues 
related to the conservation and sustainable use of biodiversity: 

(a)Relevance of the issue to the implementation of the objectives of the Convention and its existing 
programmes of work; 

(b)New evidence of unexpected and significant impacts on biodiversity; 

(c)Urgency of addressing the issue/imminence of the risk caused by the issue to the effective 
implementation of the Convention as well as the magnitude of actual and potential impact on 
biodiversity; 

(d)Actual geographic coverage and potential spread, including rate of spread, of the identified issue 
relating to the conservation and sustainable use of biodiversity; 

(e)Evidence of the absence or limited availability of tools to limit or mitigate the negative impacts of 
the identified issue on the conservation and sustainable use of biodiversity; 

(f)Magnitude of actual and potential impact of the identified issue on human well-being; 

(g)Magnitude of actual and potential impact of the identified issue on productive sectors and economic 
well-being as related to the conservation and sustainable use of biodiversity" 

 
Paragraph 2 of decision XII/24 refers to the decision above IX/29 on emerging issues.  
"Noting decision BS-VII/12 of the Conference of the Parties serving as the meeting of the Parties to 
the Cartagena Protocol on Biosafety, recommending a coordinated approach on the issue of synthetic 
biology, taking into account that the provisions of the Cartagena Protocol may also apply to living 
organisms resulting from synthetic biology, 

1.Takes note of the conclusions of the Subsidiary Body on Scientific, Technical and Technological 
Advice at its eighteenth meeting, as contained in paragraph 1 of recommendation XVIII/7, recognizes 
that this issue is of relevance to the Convention and concludes that there is currently insufficient 
information available to finalize an analysis, using the criteria set out in paragraph 12 of decision 
IX/29, to decide whether or not this is a new and emerging issue related to conservation and 
sustainable use of biodiversity; 

2.Awaits the completion of a robust analysis using the criteria set out in paragraph 12 of decision 
IX/29 "  

https://www.cbd.int/decision/cop/default.shtml?id=13387
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2016 - Decision XIII/17 - https://www.cbd.int/doc/c/9a5d/35f3/b57a2e851bdc7c26c6d0c07c/cop-
13-dec-17-en.pdf  

TERMS OF REFERENCE FOR THE AD HOC TECHNICAL EXPERT GROUP ON SYNTHETIC 
BIOLOGY 

Building on the previous work of the Online Forum and Ad Hoc Technical Expert Group, and drawing 
upon relevant information submitted by Parties, other Governments, relevant organizations and 
indigenous peoples and local communities through paragraph 10 above, as well as information made 
available through the online forum and by the Secretariat, the Ad Hoc Technical Expert Group on 
Synthetic Biology shall, in coordination with other bodies of the Convention and its Protocols: 

(a) Review recent technological developments within the field of synthetic biology to assess if the 
developments could lead to impacts on biodiversity and the three objectives of the Convention, 
including unexpected and significant impacts; 

(b) Identify any living organisms already developed or currently under research and development 
through techniques of synthetic biology which do not fall under the definition of living modified 
organisms under the Cartagena Protocol; 

(c) Further analyse evidence of benefits and adverse effects of organisms, components and products 
of synthetic biology vis-à-vis the three objectives of the Convention, and gather information on risk 
management measures, safe use and best practices for safe handling of organisms, components and 
products of synthetic biology; 

(d) In order to avoid or minimize any potential negative effects on the conservation and sustainable 
use of biodiversity, evaluate the availability of tools to detect and monitor the organisms, components 
and products of synthetic biology; 

(e) Provide, for consideration by the Subsidiary Body on Scientific, Technical and Technological 
Advice at a meeting held prior to the fourteenth meeting of the Conference of the Parties, 
recommendations on the basis of its deliberations to facilitate future discussions and actions on 
synthetic biology under the Convention, as well as an analysis against the criteria set out in paragraph 
12 of decision IX/29 to contribute to the completion of the assessment requested in paragraph 2 of 
decision XII/24 by the Subsidiary Body on Scientific, Technical and Technological Advice; 

 
 
 
 



From:
To: Mr. Zach Adelman

Date: 7/5/2017 9:33:54 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Makueti Josephine Therese, Cameroon on 2017-07-05 08:27.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8396]

 

Myself, Dr. Josephine Therese Makueti, Scientist at Deutsche Gesellschaft für Internationale Zusammenarbeit of Cameroon, Central Africa. National Focal Point

for Synthetic Biology. I happily participated to the last online forum and took part to the last AHTEG meeting at Montreal Canada in September 2015.

I fully agree with previous participants who suggested that we need to move forward to address three guiding questions.
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 8:51:11 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-05 07:50.

RE: Topic 1-conservation of biological diversity  [#8395]

 

Ms.Barbara

I may add two things to your list.

5. Now they are edible and may become a matter of day to day concern

6. Being a part in medicine and in near future gene delivery systems they may even enter human body.

And of course we have to combine knowhow from diverse fields to arrive at a conclusion.

Hence, if we leave any loopholes unattended it may go beyond recovery.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 8:39:47 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-05 07:37.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8394]

 

Mr. Vogel,

Thanking you for detailed analyses. But I should register my reply to the statement (“One must take stock: violation of the majority of the Rules is a

remarkable failure. How did it happen? Leaving this prickly question unattended and hastily “moving on” [#8387] may prove tragic”); such a side tracking was

the result of all members suggestions. Members neither supported nor proposed any modification. The most important thing what I have to appreciate is

“Foundational errors can be corrected as long as they are not ignored or suppressed”. I hope many of the members accepted that the definition is not perfect.

Approval of a modified new definition is a second question. But at this stage, in a discussion we might have moved ahead with a perfect one.

The most important fact is, still at the end of second day, we are discussing whether to modify or not. Instead, if we proposed add-ins and deletions yesterday

itself, by this time we may be having a wonderful definition of our own and moved ahead to topic 1 which was already initiated. I feel now the topic 1 has been

side tracked.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/5/2017 7:45:42 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-05 06:42.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8393]

 

Messages [#8374], [#8377], [#8378], [#8379] [#8383], [#8386], [#8387] and [#8391] in the thread of [#8367] lend themselves to analysis. One may discern

various fallacies in the defense of the AHTEG definition. Listed below is the name of the fallacy followed by its manifestation in the messages.

Naturalistic Fallacy: The AHTEG definition exists and therefore should be [#8391]. Not only scientists but even jurists have recognized that “stare decisis” (stand

by the decision) is unscientific. Science does not advance through “COMPROMISES” (upper case in original [#8377]) but through logic and evidence;

Non sequitur:  Because costs were incurred in “lengthy negotiations” [#8376],[#8377]  at the AHTEG, the resulting definition is useful and operational. 

Economists would classify such justification as the (Marxian) labor theory of value;

Slippery slope: If participants were to examine the AHTEG definition, the examination would “easily sidetrack our discussions!” [#8381][#8383][#8380].  Raising

fears as to an unknown outcome reinforces the tendency to commit the naturalistic fallacy and accept the non sequitur;

Red Herring: Rather than address the substance of [#8367], a factual error is introduced which will distract participants: that [#8367] is somehow off topic.

Message [#8377] urges that we “concentrate on the three guiding questions”. Message [#8379] pleas  that “we need to move forward to address three guiding

questions”. Message [#8378] similarly states “that using the definition proposed by the AHTEG (though not perfect), we need to work on other related emerging

issues”.  For anyone who is so persuaded by the aforementioned messages, please re-read the penultimate paragraph of the original message [#8367]:

“Should a definition of synthetic biology recognize genetic resources as natural information, a policy for ABS would emerge from the application of the economics

of information”. The message concludes by referencing an emerging issue proposed for COPXIV, viz. “Lawful Avoidance of ABS: Jurisdiction Shopping and

Selection of non-Genetic-Material Media for Transmission”(in English:  https://www.cbd.int/doc/emerging-issues/SPDA-submission2017-05-en.pdf   or in

Spanish: https://www.cbd.int/doc/emerging-issues/SPDA-submission2017-05-es.pdf  )

To correct the AHTEG definition is an armchair exercise in logic; to have the corrected definition accepted at the COP will be a painful political process.  On the

latter point, I suspect a resounding consensus. The five rules from formal logic to craft definitions may offer direction on the road ahead for policymaking:

Rule 1:  A definition should state the essential aspects of the species;

Rule 2:  A definition must not be circular;

Rule 3:  A definition must be neither too broad nor too narrow;

Rule 4: Ambiguous, obscure, or figurative language must not be used in a definition;

Rule 5: A definition should not be negative when it can be affirmative (Irving Copi, Introduction to Logic, 2010: 97-98).

As mentioned in Message [#8367], Rule 1 is grossly violated by the absence of “information” in the AHTEG definition. Comments from other participants suggest

that the definition is also too broad, thereby violating Rule 3 [#8370][#8386]. The  prominence of the adjective “new” in the definition is ambiguous as time

proceeds, thereby violating Rule 4. One must take stock: violation of the majority of the Rules is a remarkable failure. How did it happen? Leaving this prickly

question unattended and hastily “moving on” [#8387] may prove tragic.

The abstract reasoning afforded by economics is both useful and operational. Economics recognizes that “market failure” is too often “cost-shifting success” and

“government failure”, “regulatory capture”. Thinking like an economist, the failure of the AHTEG to craft a definition which abides by Rules 1, 3 and 4 may not

have been a failure at all. Inclusion of  “genetic materials”  in the definition of synthetic biology means that transboundary resources do not exist. Unlike

information, matter cannot be in two places at once. So, the lawful avoidance of ABS for synthetic biology can proceed through jurisdiction shopping and/or

selection of non-genetic-material media for the transmission of natural information.

Contrary to “In this online discussion we are not to revise this definition [#8377]” is the FRAMEWORK status of the CBD (please grant me the indulgence to

reciprocate with capitalization). Foundational errors can be corrected as long as they are not ignored or suppressed.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 10:45:46 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Barbara LIVOREIL, Fondation pour la Recherche sur la Biodiversité on 2017-07-04 21:43.

RE: Topic 1-conservation of biological diversity  [#8392]

 

Dear participants,

My name is Barbara Livoreil, co-focal point SBSTTA in France.

I would like to report what I have read recently, hoping this may trigger discussion about how to handle these challenges in a responsible manner, starting by

wondering how true they are

New or recent developments of synthetic biology would have several characteristics:

1/ they no longer only target microorganisms but expand genetic modifications to all living beings, plants, and all animal kingdom

2/ they are designed to be used "in vivo", in field experiments, no longer in confinment only

3/ although recent tools promise to deliver very precise genetic manipulations, off target effets are still prevalent and discovered and may prevent to predict with

a high level of certainty the real phenotype (including behaviour) of the organism and its effects on its environment

4/ they try to overcome all the principles of natural evolution, either by inducing modifications that have so far never been observed in the wild, even possibly

impossible to observe (xenobiology), or by "going faster" or "deeper" (large modifications) than evolution (and maybe not considering how the natural

environment may react to this).

it seems to me that it is actually extremely difficult to predict the consequences of this, because this is very complex and multifactorial. Yet, we have long term

monitoring of GMOs in the field, knowledge about invasive species, knowledge about spread of microorganisms in the wild (epidemiology)... do you think that by

combining these knowledge and expertise we may be able to start developing models and scenarii of the possible advantages and negative effets of organisms,

products and components from SB on biodiversity and ecosystems, including services? this could be an international endeavour, as for climate...

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238392&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=rxUsq9yF8D4c5kQ_inhmS4EoqHrUDmjoX5DUWp9dNws&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-238392&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=rxUsq9yF8D4c5kQ_inhmS4EoqHrUDmjoX5DUWp9dNws&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8384-26replyto-3D8392-238392&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=xwCgY7_tH1epu1SUrK2DRrMjb6T8fm_FAyWAPRkcjGE&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8384&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=Ilr4_rNlHyyivWrUkPDvpFkx3xUpP1mN1xcRtVepxOw&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=wR7nxWXzFaWVrDv3KF3NzkkG_zfarm4ySeKzUOxBeZU&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=wR7nxWXzFaWVrDv3KF3NzkkG_zfarm4ySeKzUOxBeZU&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=q_0JokmFkf6PYqW-BvenKV7uY5vDb2BcsUmdLR6FNmc&s=wR7nxWXzFaWVrDv3KF3NzkkG_zfarm4ySeKzUOxBeZU&e=


From:
To: Mr. Zach Adelman

Date: 7/4/2017 7:57:24 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Ryo Kohsaka, Japan on 2017-07-04 18:56.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8391]

 

Dear all,

this is Ryo Kohsaka from Japan, Tohoku University and I am a member of the AHTEG last time and I also had the honor to chair the online forum last time.

Stability in the institutional settings and clear guidance for the future outlook are critical for stakeholders.

I agree, therefore,  that the operational definition should be left as is and  it would be constructive to focus on the latest development of the relevant issue.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 2:10:01 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Elibio Rech, Brazil on 2017-07-04 13:05.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8390]

 

Synthetic biology is as a foundation. Simply, the mature stage of the recombinant DNA technology.

On the basis of our present knowledge, one can expect that our civilisation, in future decades, will be able to domesticate a number of so far unused biological

functions by genetic engineering/synthetic biology, and this may serve to benefit mankind and/or the environment. This approach can contribute positively to

long-term sustainable development, if the envisaged

projects are in line with ethical concepts as well as being carefully and responsibly evaluated before being implemented.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 1:39:31 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-04 12:38.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8389]

 

Mr. Michael,

I could see only this many at present used in this discussion. If added we may write them in full for those who need it.

ABS- Access and Benefit Sharing

AHTEG - Ad Hoc Technical Expert Group (on Synthetic Biology)

BCH- Bio-safety Clearing House

CBD – Convention on Biological Diversity

COP – Conference Of Parties

MTA- Material Transfer Agreement

SBSTTA- Subsidiary Body on Scientific, Technical and Technological Advice

Thanks
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 12:58:34 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Michael Skinner, Imperial College London on 2017-07-04 11:52.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8388]

 

Can we all please make sure to define acronyms, readers to this forum come from varied backgrounds (viz. "ABS")
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 8:33:58 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-04 07:29.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8387]

 

Mr. Martin,

Thanks for the valuable remarks. We may now move to topic 1 in the following thread

http://bch.cbd.int/synbio/open-ended/discussion/?threadid=8384 . Mr. Taye, has already initiated the discussion aligned with other member’s suggestions.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 8:16:06 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Martin Batič, Slovenia on 2017-07-04 07:12.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8386]

 

Dear colleagues,

my name is Martin Batic and I’m working in the field of biosafety at the Slovenian Ministry of the Environment.

As a chair of the last AHTEG SynBio meeting in Montreal in 2015 I could still remember long discussion related to the “operational” definition on synthetic biology

and dilemmas among the AHTEG members because it is a broad term that refers to a wide range of disciplines, techniques, potential applications and end

products. The outcome was the “operational” definition (though not perfect) which should be understood in the context of the objectives of the Convention.

We should also have in mind in our on-line discussions that at the last COP13, “operational” definition on synthetic biology was recognized as useful starting

point for the further facilitating scientific and technical deliberations (Decision XIII/17).

Saying that, I agree with those who suggested that using the “operational” definition (could be improved in the future) we need to work on other related

emerging issues. I propose that for the time being we focus our on-line discussions on suggested questions which were put forward and not on definition "per

se".

With best wishes,

Martin
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 7:09:14 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-04 06:08.

RE: Topic 1-conservation of biological diversity  [#8385]

 

Dear Members,

It’s a good start by Mr.Taye.

In my opinion, there should be stringent restrictions in usage of resistance genes and sterility genes as markers, both in plant and animal kingdom even at

experiment conditions. Presence of these genes in the released materials obviously endangers diversity. Wide range of resistance gene markers is available and

we are not sure of its known/ unknown or accidental entry in environment.

It may be prescribed to go for conventional transfer of the genes of interest by following one or two breeding cycles after T1 or T2 whatever may be the fixed

stage where a stable expression of gene of interest is found. This could probably remove these markers in GMO’s. Modified organisms without these marker

genes only are to be recommended for release.

Then regarding the background genetic material for modification; it should not be a poor performer. Just like in varietal release, we may concentrate to have a

better performing line to be selected for final modified organism.

There should rigorous regulations even in sequencing and synthesis of these gene fragments or their primers.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 6:33:28 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Taye Birhanu, Ethiopia on 2017-07-04 05:27.

Topic 1  [#8384]

 

Dear Participants

Greetings,

I am Taye Birhanu, a researcher at Ethiopian Biodiversity Institute, Ethiopia.

Concerning the operational definition, although synthetic biology has different interpretations among different scholars and institutions, the AHTEG (Ad Hoc

Technical Expert Group) did well and compressive definition.

Horizontal gene transfer from synthetic biology organisms to native populations may lead to a change in biodiversity at the genetic level, SB organisms may

have strong gene advantage for nutrient competition over native biodiversity and it may be potential invasive by unknown spreading and multiplication

mechanisms.

The impact on the Access and Benefit Sharing may be digital biopiracy that when there is no template strand to follow, scientists determine the nucleotide order

of the synthetic DNA by using digital sequence information.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 6:27:45 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-04 05:25.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8383]

 

Dear Members,

I agree with the overall member’s opinion of side tracking the definition.

Then we may focus the discussion specifically on how developments within the field of synthetic biology could lead to impacts on biodiversity as earlier mentioned

by Mr.Casper.

Instead of registering the random view points, we may go by topic wise as the first could be “the conservation of biological diversity”. 

thanks
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 6:10:31 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mart Loog, Estonia on 2017-07-04 05:05.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8382]

 

Dear All,

My name is Mart Loog, from Estonian Centre for Synthetic Biology.

I agree with those who suggested that we should move on with the discussion and use the definition as it is. The regulations about the use digital sequence

information from genetic resources is not very well defined for the term to be included in the definition. It may totally confuse the field and if consequently

regulated without considering all variations and technical aspects it may seriously harm science.

Best regards,

Mart
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 4:45:15 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Casper Linnestad, Norway on 2017-07-04 03:44.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8381]

 

Thank you all!

Helmut's suggestion is also very constructive. As he pointed out, we do not need to exclude the possibility that we also can make observations on how the

operational definition could be improved in the future. Please keep in mind however, that this may also easily sidetrack our discussions!

Casper
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 4:34:09 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Freddy Bulubulu, Democratic Republic of the Congo on 2017-07-04 03:28.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8380]

 

Hello!

I fully agree with Ms Gurinder. For now, let us give our opinion on the questions asked.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 4:03:24 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Gurinder Jit Randhawa, ICAR-National Bureau of Plant Genetic Resources on 2017-07-04 02:59.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8379]

 

I completely agree with Casper. We need to move forward to address three guiding questions.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 3:58:59 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Gurinder Jit Randhawa, ICAR-National Bureau of Plant Genetic Resources on 2017-07-04 02:54.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8378]

 

Myself Dr. Gurinderjit Randhawa, Principal Scientist, ICAR-National Bureau of Plant Genetic Resources, New Delhi.

I agree with Melanie Josefsson having huge experience of working on several dimensions of synthetic biology with the last CBD COPs and SBSTTAs. As he

mentioned that the members of the working Group at SBSTTA 20 and COP13 suggested that using the definition proposed by the AHTEG (though not perfect) we

need to work on other related emerging issues. Otherwise this on-line discussion would not be achieving its purpose and we will keep delving into definition over

and again.

We need to move on further then we can propose if the need be relevant changes in the definition.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 3:58:27 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Casper Linnestad, Norway on 2017-07-04 02:54.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8377]

 

Dear all, there are obviously many views on the operational definition that was proposed by the AHTEG and subsequently discussed both at SBSTTA and COP13.

Remember that this operational definition is the result of lengthy negotiations. IT IS A COMPROMISE! In this online discussion we are not to revise this

definition. We leave it as it is, as Melanie just proposed, and concentrate on the three guiding questions. It may not be perfect to some, and I fully understand

that, but please, may I ask you to shed light on synthetic biology starting off with the three guiding questions that I put forward yesterday. All the best,

Casper
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 3:51:16 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Helmut Gaugitsch, Austria on 2017-07-04 02:47.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8376]

 

Dear colleagues,

my name is Helmut Gaugitsch and I am working inter alia in the field of biosafety at the Environment Agency Austria.

I would like to fully support the plea and recommendation made by Melanie Josefsson from Sweden.

In my mind COP-13 in its decision XIII/17 on synthetic biology has been very clear concerning the operational definition "considering it useful as a starting point

for the purpose of facilitating scientific and technical deliberations under the Convention and its Protocols". I think that as an online Forum we cannot make

changes to this operational definition which is the result of lengthy discussions at the AHTEG, SBSTTA and the COP. What we can do if needed - along the

sidelines of our discussions - is to provide observations and recommendations on how the operational definition could be further improved in the future.

But according to the opening message of our esteemed moderator, our main task in this round is different. I suggest that we go back to the three guiding

questions our moderator has so clearly raised at the beginning and try to provide answers or observations to those on the basis of the current operational

defintion which we have.

I am looking forward to our further discussions on this important matter.

Kind regards

Helmut Gaugitsch
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 3:27:42 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-04 02:24.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8375]

 

Dear members

Ms. Melanie has given a wonderful suggestion. We may just fit in the add-ons and deletions in the existing operational definition. If members concur then we

may move forward for the next task assigned to us. But working with an incomplete definition may not serve the purpose. Hence, instead of discussing whether

to modify or not, we may propose the expected changes today. Tomorrow will start directly the assigned task.

My opinion is to add “genetic material” and “biodiversity” in the existing operational definition without which discussing ABS may not be complete.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 3:09:56 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Melanie Josefsson, Sweden on 2017-07-04 02:04.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8374]

 

Good Morning! I am Melanie Josefsson of the Swedish Environmental Protection Agency. I have participated in the last CBD COPs and SBSTTAs where synthetic

biology has been dealt with.

The members of the working Group at SBSTTA20 and COP13 were very clear in that we should use the definition proposed by the AHTEG and move on to other

questions. Although the definition is not perfect, there is risk that the discussion will become bogged down in an eternal effort to perfect it.

It is valuable to identify the weak points of the operational definition, but in the spirit of moving on to deal with the task appointed to us, I suggest we use the

operational definition and see how far we can go with it.
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 12:51:46 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-03 23:45.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8373]

 

Dear Members,

I support the views presented by Mr.Vogel and Mr.Ricardo. There is a need to improve the operational definition as a first step.

thanks
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From:
To: Mr. Zach Adelman

Date: 7/4/2017 12:28:32 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Mukesh Thakur, Zoological Survey of India on 2017-07-03 23:26.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8372]

 

Dear Members,

Myself, Dr. Mukesh Thakur, Scientist at Zoological survey of India a new member to the forum. I believe the operational definition in its current context is clear

as usage of the term "Synthetic Biology" has expanded to many interdisciplinary fields, it has been defined as the artificial design and engineering of biological

systems and living organisms for purposes of improving applications for industry or biological research. However, in India not much research has been carried out

so far on the application of synthetic biology tools for the biodiversity conservation and management and I believe the scenario is pretty similar in many part of

the world. Nevertheless, we in India have been identified several strains of bacteria & fungi that have profound unique characteristics to deteriorate or bio-

accumulate the heavy metals or insecticides from the polluted water and soil. Several premium institutes in India are working on it since decades but I am sure

with this form will enable most of our representative countries to develop a unified protocols and projects that might be implemented at several places to use

synthetic biology tools for biodiversity conservation and management.

looking forward to read the interesting ideas..

thanks & Regards,

Mukesh

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-238372&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=GKVUbP6qZSldui_Rgbxm1t5l3xz2w2nBCB0QUSh_szo&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-238372&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=GKVUbP6qZSldui_Rgbxm1t5l3xz2w2nBCB0QUSh_szo&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-26replyto-3D8372-238372&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=2YlDhkomIAa67LP1TAhUWrSRMKGywdcNTQ8U1s18HVM&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8367&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=pNh8xmJOg_JCnaEPIz9R-Q4YW60ZRp5wrL5XjYXd_3E&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=4XU9LsDyVFfKf23lxb3XvkzNUuXhka3mqB4eZiBEgCI&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=4XU9LsDyVFfKf23lxb3XvkzNUuXhka3mqB4eZiBEgCI&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=0Ebc7CGv3inUjE-_QCREJa2tij237AFseAUV3Zc0PDQ&s=4XU9LsDyVFfKf23lxb3XvkzNUuXhka3mqB4eZiBEgCI&e=


From:
To: Mr. Zach Adelman

Date: 7/3/2017 2:16:07 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Jeshima k Yasin, ICAR-NBPGR on 2017-07-03 13:11.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8371]

 

Dear Members,

Good morning from India. I’m Yasin Jeshima, scientist from ICAR-NBPGR, New Delhi. I’m new to this forum.

I appreciate the observations registered by the members in good turn for operational definition. Synthetic biology is an emerging science and we may reframe

the operational definition when and where required so that there may not be any ambiguity left unattended.

Hence, we may initiate to frame a new operational definition with specific terms “germplasm and biodiversity”.

We may propose to modify the definition akin to “synthetic biology is an applied modern life science that combines genetic resources and technology to facilitate

and accelerate the understanding, design, redesign, manufacture and/or modification of genetic materials, living organisms and biological systems for the direct

benefit of the mankind without altering or by enriching the biodiversity”.
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From:
To: Mr. Zach Adelman

Date: 7/3/2017 12:09:12 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Edward Hammond, Third World Network on 2017-07-03 11:09.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8370]

 

Hello All,

My name is Edward Hammond.  I direct a small consultancy, Prickly Research and am an advisor to Third World Network.  I was a member of the Synthetic

Biology AHTEG that met prior the Cancun COP.

I concur with some of Dr. Vogel and Mr. Hernández-Ordoñez's observations with respect to getting down to making use of the present operational definition. 

I recall that the operational definition found favor among many AHTEG members because it was understood as technologically inclusive, and was thus thought to

be able to encompass the full range of new technologies relevant to the Convention's objectives that fall within synthetic biology. It was also viewed positively

because it was considered flexible and potentially able to encompass new developments.

I think that the AHTEG did well in its recommendations to seek to ensure that important technologies were not left out and loopholes were not created. 

Maintaining the technological breadth of the operational definition is important as the discussion advances, however we proceed, and I submit that we should be

vigilant against (inadvertently) leaving important technologies out.

Having said that, at the time of the last online forum and at the AHTEG meeting itself, I advanced the notion of texts with a scope that refers to the physical

materials themselves, rather than (or to supplement) the characterizations of scientific intent present in the operational definition.

That is, for example, to say that use of organisms, components, or products that contain synthetic nucleotides, or which are produced using synthetic nucleotides

(including progeny thereof) is synthetic biology.

Such an approach may not wholly resolve Dr. Vogel's concerns, and may be supplemented by other approaches, but perhaps he would agree that it could capture

some of his concerns with respect to information, which I share.

It think these three opening comments are particularly closely linked to Casper's third guiding question.  Certainly, the combination of a) cheap and fast

sequencing with b) synthesis up to an including whole organisms is creating a different environment for implementation of the Convention's objectives,

particularly ABS, than that which existed in the early 1990s ... back when many of us first waded into these issues.

Edward Hammond

 See this post in the online forum |  Reply |  Unsubscribe

FURTHER ASSISTANCE

If you have any questions, suggestions or problems with the use of this service, please contact the Secretariat of the Convention on Biological Diversity at:

22 May 2017-International Day for Biological Diversity:

 Biodiversity and Sustainable Tourism     

This version of Total Outlook Converter Pro is not registered.

https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-238370&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=w-hMWjJ70ltrzAxmuetTr8EE9F9KcNjoaaw7XRaM3mY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int-3A80_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-238370&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=w-hMWjJ70ltrzAxmuetTr8EE9F9KcNjoaaw7XRaM3mY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_synbio_open-2Dended_discussion_-3Fforumid-3D17495-26threadid-3D8367-26replyto-3D8370-238370&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=trvi7qIQwJLCyhbqsKia9_1zaU3Z2d7T8SyYg_5wpIY&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__bch.cbd.int_cms_ui_forums_unsubscribe.aspx-3Fforumid-3D17495-26threadid-3D-26email-3Dzachadel-2540tamu.edu-26validation-3D6af9351693ef3ef60bb3e15c9b42e32a-26returnurl-3D-252fsynbio-252fopen-2Dended-252fdiscussion-252f-253fforumid-253d17495-2526threadid-253d8367&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=whwXuwpgCFxrFW2UAHlSbORNYgacZOfnj8FzfkSNj_Q&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=yYqqkOCB_8XEQlCMxf0JqVxYKy_4hyA_NYgLXtYoX-8&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=yYqqkOCB_8XEQlCMxf0JqVxYKy_4hyA_NYgLXtYoX-8&e=
https://urldefense.proofpoint.com/v2/url?u=http-3A__www.cbd.int_idb_2017_&d=DwMGaQ&c=ODFT-G5SujMiGrKuoJJjVg&r=x4T6eFcuGRpjLfPVoOapFe5l-NGzEIiONGuj4A7OqqY&m=QoU0xpX7fOtrp9QHUxZ-Nk1rTMYgixA-1tpKKd5v-dk&s=yYqqkOCB_8XEQlCMxf0JqVxYKy_4hyA_NYgLXtYoX-8&e=


From:
To: Mr. Zach Adelman

Date: 7/3/2017 12:04:24 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Sergio Ricardo Hernández-Ordoñez, Secretariat of Environment and Natural Resources on 2017-07-03 11:02.

RE: Opening of Discussion  [#8369]

 

Dear all,

- What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

First one, I considers that the “operational definition” must be used and shared in others fora to be enriched too, i.e. WTO, WIPO and Liaison Group of the

Biodiversity-related Conventions. In my perspective, there isn’t doubt that the definition is a part of the scope of the CBD system (lege data) in a way that the

Nagoya Protocol is the only one instrument, for the moment, to regulate this topic.

Second one, in my legal opinion, the CBD and the Nagoya Protocol are international programmatic regimes that will regulate future aspects in biotechnology

(lege ferenda), “operational definition” is included, in accordance with the objective and purpose of both treaties.

Finally, the potential negative impacts are legal gaps (limbo) and fraud derives from choice of jurisdiction fora between Contracting Party and Non-Contracting

Party of the CBD and the Nagoya Protocol. This negative impacts could provokes erosion to both international regimens in favor to private negations of industry

(i.e. pharmaceuticals and chemicals industries).
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From:
To: Mr. Zach Adelman

Date: 7/3/2017 11:10:06 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Sergio Ricardo Hernández-Ordoñez, Secretariat of Environment and Natural Resources on 2017-07-03 10:03.

RE: Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8368]

 

Dear all,

I would like introduce myself, my name is Sergio Ricardo. I'm deputy director for genetic resources from Ministry for Environment and Natural Resources of

Mexico. I'm former National Expert for Article 10 of the Nagoya Protocol.

The “operational definition” is a first step in this discussion. In my understanding, this is the moment to create a common language that permits technical

approaches in this issue. I know, the forum must to be in accordance with the previous results de the AHTEG, including Decision XII/17. However, the lack of

understanding can generate, as Mr. Henry said, forum shopping and treaty shopping derived from futures PIC and MAT. In my opinion, we must working on with

the “operational definition” vis-à-vis the CBD system and others fora to be achieve the recent AHTEG mandate. For example, the lack of a complete definition in

the CBD system permits that, at level contractual, the users and providers defines “synthetic biology” with different approaches and standards. These standards

will create forum conveniens and forum non conveniens in legal terms.
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From:
To: Mr. Zach Adelman

Date: 7/3/2017 10:22:06 AM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Mr. Joseph Henry Vogel, University of Puerto Rico-Rio Piedras on 2017-07-03 09:16.

Genetic Resources as Natural Information, Missing from the AHTEG Operational Definition of Synthetic Biology  [#8367]

 

Discussion can avoid equivocation when participants accept the same definition of the subject discussed. Decision XII/17 acknowledges an “operational

definition” of synthetic biology that was crafted by the Ad Hoc Technical Expert Group  on Synthetic Biology (AHTEG).  The Decision reads: “synthetic biology is a

further development and new dimension of modern biotechnology that combines science, technology and engineering to facilitate and accelerate the

understanding, design, redesign, manufacture and/or modification of genetic materials, living organisms and biological systems”.  The Decision goes on to

consider the definition “useful as a starting point for the purpose of facilitating scientific and technical deliberations under the Convention and its Protocols”. With

respect to the third objective of the CBD, viz., fair and equitable ABS, the AHTEG definition is neither useful nor even operational.

The definition lacks any notion of genetic resources as information despite the association of synthetic biology with the “-omics” revolution.  Rapid technological

advances have collapsed both the costs of sequencing and the determination of molecular structures, thereby allowing R&D on natural information transmitted

digitally without the need to access “genetic material” or even to know its provenance.  Should a definition of synthetic biology recognize genetic resources as

natural information, a policy for ABS would emerge from the application of the economics of information. The relevant literature was cited in numerous

interventions in the 2013 Expert Forum of ABS-Clearing House Mechanism on Article 10 of the Nagoya Protocol (https://www.cbd.int/abs/benefitsharing-

whatdone.shtml) Unfortunately, the CBD intralink to that discussion is broken (404 Error Message: Page Not Found). Fortunately, the updated argument can be

found in the 2017 submission of a new and emerging issue for COPXIV: “Lawful Avoidance of ABS: Jurisdiction Shopping and Selection of non-Genetic-Material

Media for Transmission” https://www.cbd.int/doc/emerging-issues/SPDA-submission2017-05-en.pdf

Without ABS for synthetic biology, the first two objectives of the CBD, viz., conservation and sustainable use, are undercut.
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From:
To: Mr. Zach Adelman

Date: 7/2/2017 8:05:14 PM

Subject: Synbio Forum: Reviewing recent technological developments within the field of synthetic biology - A
new message has been posted to the forum

Dear Mr. Zach Adelman,

The following message has been posted by Ms. Dina Abdelhakim, SCBD on 2017-07-02 18:57.

Opening of Discussion  [#8365]

 

POSTED ON BEHALF OF CASPER LINNESTAD

----------------------------------------------------

Dear participants of the Online Forum on Synthetic Biology,

My name is Casper Linnestad and I work in the Norwegian Ministry of Climate and Environment. I am the national focal point for the Cartagena Protocol on

Biosafety. Furthermore, I was a member of the Ad Hoc Technical Expert Group on Synthetic Biology that met in Montreal in 2015. My background is within

genetics and gene technology and the regulation of LMOs.

At the last COP in Mexico (in decision XIII/17) the mandate of the AHTEG on synthetic biology was extended with new terms of reference. The open-ended online

forum was also extended to support the work of the AHTEG. The online discussions ahead of us on synthetic biology will constitute an important basis for further

work of the AHTEG.

As you know, the discussions will last for several months, ending in October. For clarity and structural purposes, the Secretariat has divided the online discussions

in different topics. The topic of our first discussion (to be held from July 3rd to 17th) is directly linked to the terms of reference of AHTEG:

“Review recent technological developments within the field of synthetic biology to assess if the developments could lead to impacts on biodiversity and the three

objectives of the Convention, including unexpected and significant impacts”.

In the first topic of the online discussion I would like to invite the participants to focus the discussion specifically on how developments within the field of

synthetic biology could lead to impacts on biodiversity in the context of the three CBD objectives, namely (i) the conservation of biological diversity, (ii) the

sustainable use of its components and (iii) the fair and equitable sharing of the benefits arising out of the utilization of genetic resources.

Please note that several submissions relating to this topic have already been made by Parties and others following an invitation by the Secretariat, to be found

at http://bch.cbd.int/synbio/submissions/2017-2018.shtml . Several of these submissions outlined the availability of techniques that are being commonly used

in synthetic biology, such as CRISPR and TALENs. Some of the submissions also listed applications in which these techniques are used, including biofuel

production, bioremediation and mosquito population control.

In order to focus the discussion over the next two weeks, I would like to suggest that we concentrate on the following three guiding questions:

1) What are the potential negative impacts, including unexpected and significant adverse effects, of the most recent technological developments in synthetic

biology on biodiversity and the three objectives of the Convention?

2) What research and cooperation activities are being conducted on the possible benefits and potential adverse effects of organisms, components and products

of synthetic biology on biodiversity to fill knowledge gaps and identify how those effects relate to the objectives of the Convention and its Protocols?

3) Are there other recent technological developments that have taken place within the field of synthetic biology that need to be considered in this discussion?

When sharing your views, I kindly ask you to be concise and focused. Whenever possible, please avoid lengthy introductions and unnecessary repeating of

previous posts. I am very aware of the fact that you are all very committed to other tasks. Nevertheless, I sincerely hope that you will be able to participate in

this forum and trust that it will be informative, constructive and beneficial to all of us.

It is an honor for me to moderate this discussion and I am looking forward to an inspiring an lively debate.

Best wishes and good luck!

Casper Linnestad
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CC: Morgane Danielou
Isabelle Coche

Date: 6/30/2017 6:08:01 AM
Subject: CBD Online Forum on Synthetic Biology

Attachments: A Guide to Participating in the CBD Online Forum on SynBio.docx
Key terms and reference for the online forum.docx

Hi all,
 
My name is Ben Robinson, I work with Isabelle Coche & Delphine Thizy, and I will be sending you regular updates on the discussions
taking place in the context of the CBD’s Open-Ended Online Forum on synthetic biology. I will monitor contributions and provide you
with brief summaries of the content and tenor of conversations, while highlighting topics and posts you may wish to address.
Should you feel that a topic needs to be addressed but you do not have the relevant resources or expertise, I can also help identify
and coordinate those best suited among the group to respond to particular issues.
 
The Forum will open on July 3rd. From July 3rd to July 17th the topic under discussion will be “Reviewing recent technological
developments within the field of synthetic biology to assess if the developments could lead to impacts on biodiversity and the three
objectives of the Convention, including unexpected and significant impacts”. The discussion page is here:  http://bch.cbd.int/
synbio/open-ended/discussion/
 
In order to facilitate your engagement with the forum, a guide to participating and a collection of key terms and definitions have
been prepared. Please find them attached.
 
An updated list of participants in the forum has been published online by the CBD. You can see the full list and check whether you
registered successfully here: https://bch.cbd.int/synbio/participants/
 
If you are not yet registered, the forum secretariat is still accepting applications for participants. Instructions on how to apply can be
found here: https://bch.cbd.int/synbio/nomination_natl_experts/
 
Please do not hesitate to contact me if you have any questions or concerns!
 
Regards,
Ben
 

Ben Robinson
Policy Coordinator
+39 334 994 2405
ben@
www.emergingag.com
Follow Emerging ag on LinkedIn
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CBD Online Forum on Synthetic Biology will take place soon! Experts should register online  to participate.
Contact us if you require assistance.
Supporter of the Manyinga orphan schools project – find out more at www.manyinga.org
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A Guide to Participating in the CBD Online Forum on SynBio 
 
 

What if I need help? Get in touch! Contact Benjamin Robinson (ben@ ) or 
Isabelle Coche (isabelle@ ) 

 
 
1- How does it work? 

 After you registered, you received a confirmation email from the CBD Secretariat with your 
details. An example of that email is at the end of this document. 

 You set your own username and password which you will use to login. If you don't remember 
it, you can update it by clicking this link: http://bch.cbd.int/user/passwordreset.shtml   

 Each topic will be moderated by one or more persons. They will set out questions to guide the 
conversation. You should try to respond to these questions, or respond to comments made by 
others. 

 Everyone can see the online discussions, but only registered participants can post comments 
 
2- What's the point? 

 Once the forum concludes, the CBD Secretariat will prepare a report on the discussions that 
will be sent to the Expert Group (the "AHTEG"). The expert group will then meet over several 
months to try to prepare draft recommendations for countries to consider at their next meeting 
in December 2018. 

 The point of participating in the online forum is to ensure a balanced view of the different 
topics is presented, so the report to the expert group is balanced 

 the online forum is the only time discussions are open to all kinds of experts - once it goes to 
the expert group, opportunities to input will be very limited. So investing time now is important 
to ensure the report is as accurate and balanced as possible.  

 
 
3- How do I know what to do? 

 Emerging will be monitoring the discussions throughout the online forum.  

 When relevant issues come up (it could be once a day or every few days), we will send the 
expert group an email. It will give you an overview of the conversations and suggest areas 
where contributions would be useful  

 The conversations will be like an online comment board. To participate you can simply log in 
and post comments in response the topics  

 
 
4- When does it start? 

 The forum will start July 3rd. We will send an email to the expert group once the forum is 'live'.  

 It will run for a total of eight weeks - four in July, four in September with a break in August.  
 
 
5- What makes for an effective comment? 

 Keep it short and simple! 

 Focus your answers to topics or questions where you can provide clear explanations, 
evidence, or expertise. Questions based on value judgements can be more complex to 
answer in a sensitive and sound manner 

 Don't comment on topics where you are not an expert or don't feel sufficiently 
knowledgeable  



 Keep it short (a couple of paragraphs) so it could be easily read and incorporated into a 
report. If more information would be useful, add a link or refer to an external source of 
information  

 Provide evidence-based answers 

 Offer links and share studies, reports, papers, to back up your points  

 Share case studies, well -documented examples to provide perspective and explain your 
arguments 

 Stay polite and professional 

 Be polite in your comments 

 Don't single out other participants, keep your answers focused on the group at large 

 Don't get dragged into endless back and forth on a point. Make your argument, show the 
evidence and then move on 

 
 
6- What is the schedule for the online forum? 

 The discussion topics will be based on the text of the decision that was taken in December 
2016. It is likely that the moderators will rephrase the topics and break them down into sub-
questions for participants to address, but for now the topics are included below in the formal 
language adopted in December.  

 

 3-17 July - Topic 1: Review recent technological developments within the field of synthetic 
biology to assess if the developments could lead to impacts on biodiversity and the three 
objectives of the Convention, including unexpected and significant impacts 

 17-31 July - Topic 2: Identify any living organisms already developed or currently under 
research and development through techniques of synthetic biology which do not fall under 
the definition of living modified organisms under the Cartagena Protocol; 

 4-18 Sept - Topic 3: Further analyse evidence of benefits and adverse effects of 
organisms, components and products of synthetic biology vis-à-vis the three objectives 
of the Convention, and gather information on risk management measures, safe use and 
best practices for safe handling of organisms, components and products of synthetic 
biology 
AND topic 4: In order to avoid or minimize any potential negative effects on the conservation 
and sustainable use of biodiversity, evaluate the availability of tools to detect and monitor 
the organisms, components and products of synthetic biology; 

 18 Sept-2 Oct - Topic 5: provide recommendations to facilitate future discussions and actions 
on synthetic biology under the Convention 

 
 
 
7- What does a confirmation email look like? 

 

Your CBD account profile has been updated. 

Dear xxxxx, 

We are pleased to inform you that your Convention on Biological Diversity (CBD) user profile has been 

updated as follows: 

Summary of your contact information: 

Your registered email address is: xxxx@xxxx.xx 

Your government affiliation is: [not specified] 

Name: xxxx 



Designation: xxxx 

Department: xxxx 

Organization: xxxx 

Address:  

City:  

State:  

Country: xxxxx 

Zip:  

Email CC:  

Phone: xxxxx 

Fax:  

The following role(s) has been added: 

 Synbio forum – Organization 

Your current role(s), which allow you to use sections with limited access, are: 

 Synbio forum – Organization 

You may update your profile at https://bch.cbd.int/user/profile.shtml or access the system management 

centre at http://bch.cbd.int/managementcentre/ by signing in with your registered email address and 

password. 

If you have forgotten your password you may request a new one at 

http://bch.cbd.int/user/passwordreset.shtml. 

 
 
 
 

https://bch.cbd.int/user/profile.shtml
http://bch.cbd.int/managementcentre/
https://bch.cbd.int/user/passwordreset.shtml
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CBD Online Forum on Synthetic Biology 
Key references and definitions 

 
 
The online forum will focus on a set of 5 elements that were discussed and decided upon in 
December 2016 as the terms of reference for the expert group on synthetic biology. That text refers to 
several key terms and documents, so to provide context, below is a list of the definitions for those 
terms and a list of the documents referenced. (The text of the decision itself is included at the end of 
this document on page 3). 
 
Please note that the definitions are those that were agreed by Parties (countries) to the CBD. These 
terms may be defined or used differently in other contexts, or you may have another understanding of 
their meaning, but for the purpose of the online forum, this is how they should be understood and 
used. 
  
 
Objectives of the Convention on Biological Diversity: The Convention has three objectives:  

 The conservation of biological diversity  

 The sustainable use of its components  

 The fair and equitable sharing of the benefits arising out of the utilization of genetic resources  
All activities under the Convention (and its related protocols, Cartagena and Nagoya) should be within 
the framework of these objectives. Issues that are not relevant to these objectives should not be 
handled by the Convention. The three principles often serve as a 'test' when deciding whether a topic 
should be dealt with under the CBD or in another forum, for example WTO.  
 
Synthetic biology: "Synthetic biology is a further development and new dimension of modern 
biotechnology that combines science, technology and engineering to facilitate and accelerate the 
understanding, design, redesign, manufacture and/or modification of genetic materials, living 
organisms and biological systems".  
Arriving at a definition was a long and complicated process, and many countries were not in total 
agreement with the proposal and so restrained the use of the definition to the discussion within CBD, 
not to be used universally.  
 
Living Modified Organisms (LMOs): any living organism that possesses a novel combination of 
genetic material obtained through the use of modern biotechnology 
 
Living organisms: any biological entity capable of transferring or replicating genetic material, 
including sterile organisms, viruses and viroids 
 
Modern Biotechnology: Modern biotechnology" means the application of: 
a. In vitro nucleic acid techniques, including recombinant deoxyribonucleic acid (DNA) and direct 
injection of nucleic acid into cells or organelles, or 
b. 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 
 
Socio-economic considerations: Article 26 of the Cartagena Protocol on Biosafety establishes the 
right of Parties to take into account socio-economic considerations arising from the impact of living 
modified organisms on the conservation and sustainable use of biodiversity, especially with regard to 
the value of biodiversity to indigenous and local communities, in reaching a decision on whether to 
import these organisms. 
 
 
Paragraph 12 of decision IX/29 on new and emerging issues: 

https://www.cbd.int/decision/cop/?id=11672
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"12. Further decides that the following criteria should be used for identifying new and emerging issues 
related to the conservation and sustainable use of biodiversity: 

(a)Relevance of the issue to the implementation of the objectives of the Convention and its existing 
programmes of work; 

(b)New evidence of unexpected and significant impacts on biodiversity; 

(c)Urgency of addressing the issue/imminence of the risk caused by the issue to the effective 
implementation of the Convention as well as the magnitude of actual and potential impact on 
biodiversity; 

(d)Actual geographic coverage and potential spread, including rate of spread, of the identified issue 
relating to the conservation and sustainable use of biodiversity; 

(e)Evidence of the absence or limited availability of tools to limit or mitigate the negative impacts of 
the identified issue on the conservation and sustainable use of biodiversity; 

(f)Magnitude of actual and potential impact of the identified issue on human well-being; 

(g)Magnitude of actual and potential impact of the identified issue on productive sectors and economic 
well-being as related to the conservation and sustainable use of biodiversity" 

 
Paragraph 2 of decision XII/24 refers to the decision above IX/29 on emerging issues.  
"Noting decision BS-VII/12 of the Conference of the Parties serving as the meeting of the Parties to 
the Cartagena Protocol on Biosafety, recommending a coordinated approach on the issue of synthetic 
biology, taking into account that the provisions of the Cartagena Protocol may also apply to living 
organisms resulting from synthetic biology, 

1.Takes note of the conclusions of the Subsidiary Body on Scientific, Technical and Technological 
Advice at its eighteenth meeting, as contained in paragraph 1 of recommendation XVIII/7, recognizes 
that this issue is of relevance to the Convention and concludes that there is currently insufficient 
information available to finalize an analysis, using the criteria set out in paragraph 12 of decision 
IX/29, to decide whether or not this is a new and emerging issue related to conservation and 
sustainable use of biodiversity; 

2.Awaits the completion of a robust analysis using the criteria set out in paragraph 12 of decision 
IX/29 "  

https://www.cbd.int/decision/cop/default.shtml?id=13387
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2016 - Decision XIII/17 - https://www.cbd.int/doc/c/9a5d/35f3/b57a2e851bdc7c26c6d0c07c/cop-
13-dec-17-en.pdf  

TERMS OF REFERENCE FOR THE AD HOC TECHNICAL EXPERT GROUP ON SYNTHETIC 
BIOLOGY 

Building on the previous work of the Online Forum and Ad Hoc Technical Expert Group, and drawing 
upon relevant information submitted by Parties, other Governments, relevant organizations and 
indigenous peoples and local communities through paragraph 10 above, as well as information made 
available through the online forum and by the Secretariat, the Ad Hoc Technical Expert Group on 
Synthetic Biology shall, in coordination with other bodies of the Convention and its Protocols: 

(a) Review recent technological developments within the field of synthetic biology to assess if the 
developments could lead to impacts on biodiversity and the three objectives of the Convention, 
including unexpected and significant impacts; 

(b) Identify any living organisms already developed or currently under research and development 
through techniques of synthetic biology which do not fall under the definition of living modified 
organisms under the Cartagena Protocol; 

(c) Further analyse evidence of benefits and adverse effects of organisms, components and products 
of synthetic biology vis-à-vis the three objectives of the Convention, and gather information on risk 
management measures, safe use and best practices for safe handling of organisms, components and 
products of synthetic biology; 

(d) In order to avoid or minimize any potential negative effects on the conservation and sustainable 
use of biodiversity, evaluate the availability of tools to detect and monitor the organisms, components 
and products of synthetic biology; 

(e) Provide, for consideration by the Subsidiary Body on Scientific, Technical and Technological 
Advice at a meeting held prior to the fourteenth meeting of the Conference of the Parties, 
recommendations on the basis of its deliberations to facilitate future discussions and actions on 
synthetic biology under the Convention, as well as an analysis against the criteria set out in paragraph 
12 of decision IX/29 to contribute to the completion of the assessment requested in paragraph 2 of 
decision XII/24 by the Subsidiary Body on Scientific, Technical and Technological Advice; 

 
 
 
 



From:
To: Synbio
CC: manoela pessoa de miranda

Melissa Willey
Date: 6/29/2017 3:09:22 PM

Subject: Upcoming online discussions on Synthetic Biology

Dear Forum Participants,
 
We are happy to announce that the first round of online discussions on synthetic biology will be starting on the 3rd July 2017. The
first discussion will be on the “Reviewing recent technological developments within the field of synthetic biology to assess if the
developments could lead to impacts on biodiversity and the three objectives of the Convention, including unexpected and
significant impacts” and will be moderated by Mr. Casper Linnestad.  The discussion page is available at http://bch.cbd.int/
synbio/open-ended/discussion/.  
 
To take part in the discussion you must be signed into the BCH using existing username and password. To post and reply to
messages please follow the instructions below:
 
* To share comments with the forum, please sign-in to the BCH with your registered BCH email address, click on the title of the
message you wish to reply to, and then click the reply button at the bottom of the message;
* All messages posted to the forum will also be sent via email to the address registered on the BCH profile of all participants;
* Participants may also reply via email by using the link marked "Reply" provided at the bottom of the email message you received
from the forum (please do not use the reply button of your email as you normally would to send a reply). Alternatively, you may
follow the link "See this post in the online forum" and click on the "Reply" button at the end of a posting;
* To stop receiving future postings by e-mail, you may click on the “Stop Watching” button.
  
The full schedule of all the upcoming discussion dates and topics can be found at https://bch.cbd.int/synbio/calendar.shtml .
 
If you have any further questions about the issues listed above please do not hesitate to contact us at any time.
Best regards,
 
Dina Abdelhakim
 
Secretariat of the Convention on Biological Diversity
United Nations Environment Programme
413 Saint Jacques, suite 800
Montreal, QC, H2Y 1N9
Canada
 
Tel: +1-514-764-6355
Fax: +1-514-288-6588
Web: bch.cbd.int
 
 
 

22 May 2017-International Day for Biological Diversity:
 Biodiversity and Sustainable Tourism     
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From: Tucker, Jessica (NIH/OD) [E] <jessica.tucker@nih.gov>
To: Michael B. Atkins

'Donahue, Kevin'
'Kaufman, Howard'
'Ross, Lainie'
'Lee, Dean'
'Albritton, Lorraine M'
'Zachary Adelman'
'Kathleen Boris-Lawrie'

CC: 'barne063@umn.edu'
'blickis@cinj.rutgers.edu'
'jht35@georgetown.edu'
Beckham, Shayla (NIH/OD) [E]
Harris, Kathryn (NIH/OD) [C]
O'Reilly, Marina (NIH/OD) [E]

Date: 6/29/2017 10:36:45 AM
Subject: Reminder: June 30 Teleconference for NIH Guidelines Workshop

Attachments: NIH Guidelines Session Questions MASTER 062817.docx
NIH OSP NIH Guidelines Workshop_Public_062817.pdf

Dear Drs. Adelman, Albritton, Boris-Lawrie, Donahue, Kaufman, Lee, and Ross (and Dr. Atkins, though I know you are not able to
participate in the call),
 
Thank you, again, for your willingness to participate in a one hour teleconference to discuss the July 18-19 workshop, NIH
Guidelines: Honoring the Past, Charting the Future. We are so happy that you are able to come to the workshop and participate in
what we hope are some very useful discussions.
 
As a friendly reminder, the teleconference will take place on Friday, June 30, 2017 from 4:00 PM – 5:00 PM EDT.  The conference
line information was previously sent, but I have also provided it below for easy reference. 
 
Please dial: 1-877-919-1590 | Participant 
 
During this call, we will provide you with further details about the workshop goals and what we hope to achieve in various sessions.
To help guide our discussion, I’ve attached a copy of some questions we have developed that we plan to explore during the
workshop. I’ve also attached the latest copy of the workshop agenda. (You will note on the agenda that the location has changed to
the Bethesda North Marriott. We have had overwhelming interest in the meeting and we will soon be announcing the new (larger)
venue more broadly.)
 
You will notice that the primary focus of the meeting is on laboratory biosafety oversight and the role that the NIH Guidelines and
the RAC play in that specific arena.
 
Should you have any questions before the call, please feel free to contact me via phone or email.
 
We look forward to speaking with you, and thanks again!
 
Best,
 
Jessica
 
 
Jessica Tucker, Ph.D.
Director, Division of Biosafety, Biosecurity, and Emerging Biotechnology Policy
Office of Science Policy
Office of the Director
National Institutes of Health
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NIH Guidelines: Honoring the Past, Charting the Future 

Goal and Questions Packet for Panelists 

 
Overarching goals of the workshop 
 

 Consider the historical context and significance of the development of the NIH Guidelines for 
Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines). (Session 
1)  
 

 Examine the NIH Guidelines in the context of the current system of biosafety oversight for life 
sciences research in the U.S to identify any gaps or duplication that may exist in the system of 
Federal and local oversight of research currently subject to the NIH Guidelines, as well as any 
areas of oversight uniquely provided by the NIH Guidelines. (Sessions 2, 3, and 6) 

 

 Identify what established and emerging biotechnologies should be encompassed in our 
biosafety oversight system, whether there are unique biosafety challenges posed by new 
capabilities in the life sciences, or whether emerging technologies can be managed by our 
current framework for risk assessment and biosafety oversight.  Discuss whether additional 
biosafety guidance is needed, and possible future directions to ensure our biosafety oversight 
system will continue to evolve with rapidly emerging technologies while allowing science to 
proceed safely and responsibly. (Sessions 4 and 6) 
 

 Examine the current and future role of the Recombinant DNA Advisory Committee (RAC) in 
providing transparency and guidance on biosafety in the laboratory research setting and 
discuss whether there are other mechanisms or venues that are appropriate for examining 
biosafety issues, including questions raised about the risks of emerging biotechnologies. 
(Session 5) 

 

 Envision the future of biosafety oversight and explore the potential role of the NIH Guidelines 
within the oversight framework. (Session 6) 

 

 Seek input from stakeholders on specific paths forward.  
 

 
 
 
 
 
 
 
SESSION I – Keynote Presentation 
 
David Baltimore, Ph.D.                                                                                                 



 
Purpose of session: 
 

Celebrating the 40 year History of Asilomar and the NIH Guidelines. The keynote will provide 
insights into the historical significance of Asilomar, the 40 year history of the NIH Guidelines for 
Research Involving Recombinant or Synthetic Nucleic Acid Molecules, and the Recombinant DNA 
Advisory Committee (RAC); and explore the future of biosafety oversight in the life sciences in light 
of the emergence of new biotechnologies. 

 
Possible themes/topics to cover to “set the stage” for the workshop: 
 

1. The historical context of the Asilomar conference – What lead to the event? How did you 
become involved? What issues were considered? 
 

2. Significance of the development of the NIH Guidelines and the model of local biosafety 
oversight of recombinant DNA research. 

 
3. Potential comparisons to the state of science and the risk landscape between the 70s and 

today. Are we in a similar position today in terms of: 

 the uncertainty of the potential risks posed by some of the emerging technologies (gene 
drives, synthetic biology etc.)? 

 public concerns about the safety of research?  
 

4. Reflections on the legacies of Asilomar – Are there outcomes from Asilomar that still 
resonate? Are similar issues still important today?  
 

5. Advice and thoughts about future directions – How might scientists and policy makers today 
think about examining our current biosafety oversight framework, and, in particular, the NIH 
Guidelines, in light of new technological capabilities in the life sciences to ensure we can 
adequately identify and manage risks and assure the public we are proceeding responsibly 
and safely?  What key features should be part of this oversight system? 

 
 
SESSION II – The Current NIH Framework for the Oversight of Research with                      
Recombinant or Synthetic Nucleic Acid Molecules 
 
Jessica Tucker, Ph.D (MODERATOR) 
Stephen Libby, Ph.D  
Hans-Peter Kiem, M.D., Ph.D.                                                                                              
 
Purpose of session: 

   
This session will explore the current framework established by the NIH Guidelines, including the 
roles of Institutional Biosafety Committees (IBCs) and the RAC.  

 
Questions/topics to cover: 



 
1. General background on the NIH Guidelines and the RAC. (Jessica) 

 

 What is the current scope and applicability of the NIH Guidelines?  
 

 What are the current roles and responsibilities of IBCs and other individuals and entities at 
institutions conducting or overseeing research subject to the NIH Guidelines? 
 

 What is the role of the RAC, vs. the NIH? 
 

 What is the current structure of the RAC? What areas of expertise are represented? 
 

 What are the current functions of the RAC?  What issues beyond the review of HGT 
protocols does the RAC address? 
 

 How have the NIH Guidelines evolved to keep pace with emerging science?  
 

2. General background about the biosafety program at your institution (Stephen and Hans-
Peter) 

 

 How is your institutional biosafety oversight program system structured? 
o What departments and offices are involved in the governance of the biosafety 

program? 
 

 What is the scope of biosafety oversight at your institution?  
o Does the IBC review research other than that subject to the NIH Guidelines?  
o If yes, does your institution use the NIH Guidelines as a model to review additional 

types of research that pose biosafety concerns?  
o How widely do you use the principles in NIH Guidelines in terms of your approach 

to biosafety oversight and risk management at your institution versus other 
biosafety guidance documents (such as the BMBL)?  
 

 What are the benefits of having a biosafety oversight governance structure such as 
required by the NIH Guidelines at the institution (e.g. value to your biosafety program)? 
Challenges? 

 
3. Value of a National Level Biosafety Forum to the Local Institutions (Stephen and Hans-Peter) 

 

 Under the NIH Guidelines, the day to day biosafety oversight of research is primarily a 

responsibility of the institutions at the local level, however some research is reviewed and 

approved at the Federal level.  What (if any) areas of research should be overseen at the 

Federal level? 

 

 Do you feel it is important to have Federal oversight of local institutional biosafety 

programs (including the IBCs)? If so, what are the benefits, and what are the challenges? 



 

 Do you feel the local institutions benefit from having a national level advisory committee 

or other forum for public discussion of biosafety related issues?  

o If yes, what kinds of issues are most useful for local institutions for discussion in such a 

forum? 

o What are the downsides? 

o What are the optimal mechanisms for engaging and informing the scientific 
community about biosafety issues? 

o What is the right balance of local and national oversight? 
 

Hans-Peter: 
 

 During your time as RAC chair, how was the RAC involved in biosafety issues (e.g., Major 
Actions, containment recommendations for research with RG4 agents such as Ebola, 
advice regarding amending the NIH Guidelines such as the addition of specific guidance for 
research with RG3 influenza viruses or modifying the scope to cover synthetic biology 
research)?   
 

 Since its inception, the RAC has provided a forum for public discussion about scientific, 
safety, and ethical issues in life science research. What types of discussion, in such a 
forum, are most valuable today? 
 

 Should the focus of the RAC, in terms of public discussion and providing biosafety 
guidance, still be on research with recombinant and synthetic nucleic acid molecules, or 
are there other issues related to emerging biotechnologies that would benefit from 
discussion in a public forum like the RAC?   

 Do you have suggestions about key functions of the RAC that you would like to preserve? 
To see evolve? Eliminate? 

 
 
SESSION III – Role of the NIH Guidelines: Intersection with Other Biosafety Regulations and 
Guidelines 
 
Paul Meechan (MODERATOR/BMBL) 
Sam Edwin - Select Agent Regulations CDC perspective 
Tom Nerad - OSHA regulations 
Debbie Wilson - BMBL 
Freeda Isaac - Select Agent Regulations USDA perspective 
 
Purpose of session: 
 

The panel will examine how the NIH Guidelines intersect or complement other biosafety guidance 
documents and regulations.  

 
Questions/topics to cover: 



 
1. Intersection of the NIH Guidelines with other biosafety regulations/guidance documents 

(All): 

 

 How do the NIH Guidelines intersect or complement other biosafety guidance and 

regulations (e.g., BMBL, Select Agent Regulations, OSHA)? 

 

 Is there a need to separately address biosafety-related guidance for work with 

recombinant and synthetic nucleic acid molecules within your D/A’s guidance and 

regulatory documents, in addition to what is provided in the NIH Guidelines? 

 

 Are there gaps or areas of duplication that exist in the system of Federal and local 

oversight of research currently subject to the NIH Guidelines? If so, do these areas of gaps 

or duplication need further consideration? 

 

 Are there any areas of oversight uniquely provided by the NIH Guidelines not addressed in 

the other regulations and guidance? Are there areas of oversight provided by the 

regulations and guidance your office manages that are not covered by the NIH Guidelines?  

 

2. Thoughts on the potential future scope/directions of the NIH Guidelines/Federal biosafety 
oversight systems (All) 

 

 What do you think should be the goals and scope of the biosafety oversight system?  Were 
might the NIH Guidelines fit best as a component in the overarching oversight framework? 

 

 What are the ideal features of an oversight system for ensuring the safe conduct of life 

sciences research? Which of these features should the NIH Guidelines specifically address 

or capture?  

 

 What kinds of mechanisms (e.g., guidance, terms and conditions of funding, regulations, 

etc.) might allow these oversight goals to be realized?  

 

SESSION IV – Emerging Biotechnologies: Challenges Raised for Our Current System of Biosafety 

Oversight 

 
Kenneth Oye, Ph.D. (MODERATOR) - Risk assessment/ethical frameworks for emerging 
biotechnology 
Feng Zhang, Ph.D. - CRISPR/Cas9                                                                                                                     
Drew Endy, Ph.D. - Synthetic Biology  
Zach Adelman, Ph.D. - Gene Drives                                                                                                      
               
Purpose of session: 
 



If Asilomar were today, what aspects of emerging biotechnologies would raise unique risks or 
challenges for the biosafety oversight system? An overview of various emerging biotechnologies 
will be presented, along with a discussion of whether there are distinct biosafety issues posed by 
these technologies.  Can these potential challenges be managed by our current framework for risk 
assessment?  

 
Questions/topics to cover: 

 
1. Benefits and risks of the technologies (All) 
 

 What are the features of these emerging biotechnologies that make them scientifically 
transformative? That provide opportunities for unique benefits? That pose unique risks? 
 

 Are the new capabilities of emerging biotechnologies game changers in terms of risk or do 
they more represent an incremental advance in our capabilities that have a similar risk 
profile to existing technologies?  

 

 Are there unique safety or ethical concerns surrounding these technologies? What are the 
specific concerns - human health/safety, the impacts to the environment/ecosystem etc? 
What are the biosafety concerns associated with contained laboratory research versus 
environmental release?  

 
2. Risk assessment framework (Ken) 

 

 Do we need to examine our current biosafety risk assessment framework in light of new 
biotechnological capabilities in the life sciences to ensure we can adequately identify and 
manage risks?  Might we need to consider possible new risk management strategies (e.g. 
new approaches to biological containment – gene drive reversals, kill switches etc)? 

 

 What characteristics are needed for a risk assessment paradigm (that can be used for 
oversight) for the emerging biotechnologies of today? (For example, when synthetic 
nucleic acid molecules were added to the scope of the NIH Guidelines, there was extensive 
discussion related to how synthetic biology might test the extant biosafety risk assessment 
paradigm.  Questions arose about how comprehensive risk assessments might be 
rigorously conducted when the research involved synthetic constructs where there was no 
clear “parent organism” risk group as a starting point, and whether chimeric agents could 
become “more than the sum of their parts”).   
 

 The NIH Guidelines have been frequently amended to remain scientifically responsive, but 
are there other approaches to consider that would allow risk assessment for emerging 
biotechnologies to be addressed more proactively? 
 

3. Thoughts about possible directions in the future 
 



 Are there emerging biotechnologies that may benefit from additional biosafety guidance 

to help institutions manage the risks?  Would it be possible to craft general guidance on 

the conduct of risk assessment and risk management or would it need to be tailored to 

each specific technology? (Drew) 

 

 Since the inception of the NIH Guidelines the RAC has played a pivotal role in providing a 
mechanism for public discussion about risks of life science research and biosafety guidance 
at the national level. Do you see the continued benefit of an advisory committee model 
(such as the RAC) or other public forum for public discussion of the risk and in providing 
biosafety guidance related to emerging biotechnologies? If so, how can that model be used 
most effectively? (Zach) 

 
 
SESSION V – Roundtable Discussion - Future Role of the RAC 

 
Howard Federoff, M.D., Ph.D. (MODERATOR) 
Marie-Louise Hammarskjöld, Ph.D.     
Margaret Foster Riley, J.D.   
Joe Kanabrocki, Ph.D, CBSP 
Nancy King, J.D. 
 
Purpose of session: 
 

This roundtable will include a discussion of the benefits of having a public forum for biosafety 
discussions, and the types of engagement that would best meet the needs of the scientific 
community and the public. Questions explored will include, how can the RAC be best used to 
help ensure the safe advancement of life sciences research?  Are there emerging 
biotechnologies that would benefit from the public engagement provided by RAC discussions?  
What role should the RAC have in providing biosafety guidance? 

 
NOTE: In this workshop, we are not revisiting the recent changes implemented to the role of the RAC 
in the review of individual human gene transfer protocols.  While individual reviews have been a 
major function of the committee in recent years, this meeting will provide the opportunity to 
examine the balance of that role with the RAC’s other roles in providing advice and a public forum for 
more general discussion, and will discuss emerging areas of research that may benefit from this 
model.   
 
Questions/topics to cover: 

 
Theme 1: Role of the RAC in providing biosafety recommendations (Lou and Joe) 

 

 A role of the RAC has been to provide biosafety guidance at the national level. What should 
the role of the RAC be in providing guidance to the NIH and scientific community? 

 



 The NIH may also consult with the RAC for expert advice on specific experiments or issues 
such as appropriate containment or biosafety practices for certain research (such as Ebola or 
flu research).  Is that function still needed, and if so, how can this function of the RAC be most 
useful? 

 
 Under the NIH Guidelines, certain research (Major Actions) requires RAC review and NIH 

Director approval.  Is there a continued need to use the RAC for review of Major Actions (i.e., 
deliberate transfer of drug resistance)?  Are there other types of experiments that might 
benefit from this process and should be considered Major Actions? 
 

 The RAC also advises the NIH Director on adopting changes to the NIH Guidelines (e.g., RAC 
biosafety working group efforts regarding the amendments to the scope to cover synthetic 
nucleic acids, specific guidance for research with Risk Group 3 flu viruses).  How could the RAC 
be best involved in providing advice regarding modifications to the NIH Guidelines or the 
biosafety oversight framework?  

 

 
Theme 2: Role of the RAC in providing a public forum for discussion of biosafety, ethical, legal, and 
societal implications of research (Nancy and Mimi) 
 

 One of the founding principles of the NIH Guidelines was public transparency of the oversight 
system.  Although we more fully understand the risks of recombinant DNA technologies today, 
there remains public concern about the safety and ethics of research with pathogens and the use 
of emerging biotechnologies. How can the NIH best facilitate public transparency in the discussion 
of risks and benefits associated with laboratory biotechnology research? 
 

 One major role of the RAC is to provide a transparent forum for public discussion of the Ethical, 
Legal and Social Implications (ELSI) of laboratory research. What issues, related to laboratory 
biosafety, might benefit from a public forum for those types of discussions? 

 

 Recently implemented changes to the NIH Guidelines have decreased the RAC’s role in the review 
of human gene transfer research.  However, certain categories of laboratory research projects still 
rise to the level of discussion by the RAC. Should the RAC’s efforts focus on addressing more 
global biosafety policy issues, rather than making biosafety recommendations on specific research 
projects; or should there be a balance of both?  Are there emerging areas of basic research that 
may benefit from public discussion to help the field advance safely to the clinic (e.g., RAC 
workshop on preclinical assays for genome editing)? 

 

 For broader discussion of issues across a field, the RAC and OSP have also regularly convened 
biosafety symposia, scientific workshops, and policy conferences.  Should the RAC’s efforts focus 
on addressing broader topics and bringing the scientific and safety communities and the public 
together to discuss issues?   

 

 Are there specific biosafety issues related to emerging biotechnologies that would benefit from 

discussion in a public forum (e.g., gene drives)?   



 
Theme 3: Mechanisms for Public Discussion and Engagement Strategies (Howard, Joe and Mimi) 
 

 What is the value of a public forum for the discussion of the scientific, safety and ELSI issues 
related to basic life sciences research? Are there outlets for these discussions, or is there a gap 
that should be filled? 

 

 Should this forum be the RAC (in its current or modified form), or are there other models that 
should be considered that could achieve similar goals such as convening ad hoc groups of experts 
on specific issues?   

 

 How should such a forum best be used to provide opportunities for the scientific community to 
share information and approaches to challenges and engage the public?  
o Are there mechanisms to improve public participation beyond that currently provided by the 

RAC? 
 

 What can be learned from other committee models and functions, such as that provided by the 
National Science Advisory Board for Biosecurity (NSABB)? 

 

 What does/can the RAC offer as a Federal Advisory Committee that is unique vs. other 
committees (such as the National Academies of Science, Engineering, and Medicine)? 

 

 What are the optimal mechanisms for engaging and informing the scientific community about 
biosafety issues?  

 
 
SESSION VI – Roundtable Discussion - Future Face of Biosafety Oversight 

 
Joseph Kanabrocki, Ph.D, CBSP (MODERATOR) 

Betsy Gilman Duane, M.S., RBP, CBSP                                                          
Lydia Sohn, Ph.D                                                                                                                
Ara Tahmassian, Ph.D.                                                                                                                       
Maureen O’Leary Ph.D., CBSP                                                                                                         
 
Purpose/overview of session: 
 

This roundtable will include a discussion of what the ideal Federal and local oversight systems 
for ensuring the safe conduct of life sciences research might look like.  Questions explored will 
include, what should be the scope of the biosafety oversight system, and where should NIH’s 
oversight fit in? What are the pros and cons of a biosafety oversight framework that focuses 
on research with recombinant or synthetic nucleic acid molecules (a technique vs. product-
based oversight system)?  Are there additional types of research that pose biosafety concerns 
that warrant oversight, which are not captured in the current NIH system; are there types of 
research that are part of the current NIH system that no longer require such oversight? How 



can we ensure adequate biosafety oversight without unduly burdening the research 
enterprise? 

 
Questions/topics to cover: 
 
Theme 1: Scope and Level of Oversight (Betty and Lydia)   

Scope 

 What should be the scope of the NIH biosafety oversight system?   

 What are the pros and cons of a biosafety oversight framework that focuses on research with 
recombinant or synthetic nucleic acid molecules (a technique or tool) vs. a product-based (the 
biological agents themselves) oversight system?   

o Are there additional types of research (such as research with certain emerging 
biotechnologies) that may pose biosafety concerns that warrant oversight, which 
aren’t captured in the current system?  

o Are there areas of research that should be exempt from the  
NIH oversight system?  

 

 While the NIH Guidelines cover a broad scope of research as a term and condition of funding, 
some research is not subject to the NIH Guidelines because it was not conducted at or 
sponsored by the NIH. Is this gap significant? If so, what could be done to address it? 

 
Level 
 
o The NIH Guidelines describe a performance based standard for biosafety oversight and 

provide institutions a great deal off flexibility in the way they administer their oversight 

programs. What are the pros and cons of performance based vs. prescriptive oversight 

frameworks? (Note –the NIH Guidelines are prescriptive in the sense that they articulate 

specific requirements for level of review and the biocontainment that must be employed for 

specific experiments. However, they are considered a “performance standard” for the 

administration of biosafety oversight programs at the institutional level in the sense that how 

elements of the program such as inspections and training are handled are largely a matter of 

institutional discretion in terms of implementation.) 

 

 How can we ensure adequate biosafety oversight without unduly burdening the research 
enterprise? 

 
Theme 2: Risk Assessment and Risk Management (Joe and Maureen) 
 

o Under the NIH Guidelines, the level of oversight of research is tiered, with more oversight for 

“riskier” research. Much recent discussion has focused on developing a more “risk based” 

oversight system. How would this be different from our current system?  (Note - For most 

experiments covered by the NIH Guidelines, the containment levels that must be employed 

are explicitly stated (see Section III of the NIH Guidelines).  While IBCs may always increase 



containment from the minimum specified in the NIH Guidelines, they have relatively little 

latitude to lower containment based on their risk assessment of the research.  Typically if IBCs 

wish to lower containment from what is specified in the NIH Guidelines, approval must be 

sought from NIH.) 

o Is it possible to allow for more flexibility in the oversight of research based on risk, and 
would that be desirable?  

o Are there more instances where IBCs should have the authority to independently set 
containment based on their risk assessments?  Would this authority be helpful or harmful 
to IBCs?  

o Are there specific (higher risk?) situations in which the authority to lower containment 
should remain at the Federal level (e.g. lowering of containment for certain research with 
Risk Group 4 agents) to allow for consultations with a broad array of experts? 
 

 We have come a long way in the last few decades, not only in terms of understanding the risks 
posed by the conduct of research, but in advances in biosafety practices and containment 
facilities for managing risks. Of course, some level of risk is still present in all life sciences 
research. Do some of the routine research protocols employed today still require the level of 
oversight that is currently in place in the NIH Guidelines?  
o If we were to concentrate our oversight where it would be most beneficial from a risk 

management perspective, where might we focus our attention? 
 

 Do we need to examine the current NIH biosafety risk assessment framework to ensure we 
can adequately identify and manage potential safety issues posed by emerging 
biotechnologies and new capabilities in the life sciences? 
o Are some risk assessment challenges common to all or many of the emerging 

biotechnologies?   
o Are emerging biotechnologies part of a scientific continuum that current risk assessment 

methodology can address, or is a new risk assessment paradigm needed for (some or all) 
emerging biotechnologies? 

 
 
Theme 3: Future Structure of NIH Biosafety Oversight System (Ara) 
 

 Under the NIH Guidelines, the day to day biosafety oversight of research is primarily a 
responsibility of the institutions at the local level, however some research is reviewed and 
approved at the Federal level.   
o What (if any) areas of research should be reviewed at the Federal level? 
o What, if anything, can we learn from the recent change to allow centralized IRBs; 

can/should the same be considered for IBCs in the arena of basic laboratory research? 
 

 Can potential risks posed by emerging biotechnologies and new capabilities be managed by 
the current NIH governance structure for biosafety oversight?    
o How might we consider contained laboratory research versus applications intended for 

release into the environment?   



o Do we need to be concerned about and address some “gray” research situations such as 
“art projects?”  
 

 What might the ideal Federal and local oversight systems for ensuring the safe conduct of life 
sciences research look like, and where should the NIH fit in?  
 

 What kinds of mechanisms (e.g., guidance, terms and conditions of funding, etc.) might allow 
these oversight goals to be realized?  
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Bethesda North Marriott Hotel & Conference Center 
Salon F – H  

 5701 Marinelli Rd 
Rockville, MD 20852 

 

DAY 1 - Tuesday 18th July 2017 

 

8:00 am – 8:30 am 

 

Registration 

8:30 am – 9:00 am Welcoming Remarks 

Carrie D. Wolinetz, Ph.D. 
Acting Chief of Staff & Associate Director for Science Policy, 
NIH 

 
 

9:00 am – 9:15 am 
 
 
 
 
 

9:15 am – 10:00 am 
 

 
Introduction 
 
Francis S. Collins, M.D., Ph.D. 
Director, NIH 

 
 

SESSION I – Keynote Presentation 
 
The keynote will provide insights into the historical significance of 
Asilomar, the 40 year history of the NIH Guidelines for Research 
Involving Recombinant or Synthetic Nucleic Acid Molecules, and the 
Recombinant DNA Advisory Committee (RAC); and explore the 
future of biosafety oversight in the life sciences in light of the 
emergence of new biotechnologies. 

 
David Baltimore, Ph.D.                                                                                                
President Emeritus; Robert Andrews Millikan Professor of 
Biology, California Institute of Technology  
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10:00 am – 10:15 am 
 
 
10:15 am – 11:30 am 

 

 
 
BREAK 
 

SESSION II  – The Current NIH Framework for the Oversight of   
Research with Recombinant or Synthetic Nucleic Acid 
Molecules 

This session will explore the current framework established by the 
NIH Guidelines, including the roles of Institutional Biosafety 
Committees (IBCs) and the RAC.  

Panelists: 
 
Jessica Tucker, Ph.D. (Moderator)                                                                                                    
Director, Biosafety, Biosecurity and Emerging Biotechnology 
Policy Division, Office of Science Policy, NIH 
 
Stephen J. Libby, Ph.D.                                                                                                                
IBC Chair, Research Associate Professor, University of 
Washington  
 
Hans-Peter Kiem, M.D., Ph.D.                                                                                             
Director, Cell and Gene Therapy Program, Fred Hutchinson 
Cancer Research Center 

 
 
11:30 am – 12:45 pm        Lunch Break 
 

 
12:45 pm – 2:15 pm SESSION III – Role of the NIH Guidelines: Intersection with 

Other Biosafety Regulations and Guidance    
 

The panel will examine the essential elements of the system of 
oversight established in the NIH Guidelines, and how the NIH 
Guidelines intersect or complement other biosafety guidance.  
 

                                           Panelists: 
 
Paul Meechan, Ph.D. (Moderator) 
Director, Office of Health and Safety, CDC 

 
Samuel Edwin, Ph.D.  
Director, Division of Select Agents and Toxins, CDC 
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Deborah E. Wilson, RADM, Ph.D., CPSP 
Director, Division of Occupational Health and Safety, NIH 
 
Freeda E. Isaac 
Director, Agriculture Select Agent Services, USDA 
 
Thomas Nerad 
Director, Office of Biological Hazards, OSHA 

 
 
2:15 pm – 2:30 pm            BREAK 
 
 
2:30 pm – 4:15 pm           SESSION IV – Emerging Biotechnologies: Issues Raised for the 

Current System of Biosafety Oversight   
 

If Asilomar were today, what emerging biotechnologies would be 
captured in the biosafety oversight system? An overview of various 
emerging biotechnologies will be presented, along with a discussion 
of whether there are distinct biosafety issues posed by these 
technologies. Can these potential challenges be managed by the 
current framework for risk assessment and biosafety oversight?  
 
Panelists: 

 
Kenneth Oye, Ph.D. (Moderator)                                                                                                        
Professor of Political Science, and Data Systems and Society, 
MIT 
 
Feng Zhang, Ph.D.                                                                                                                      
Professor in Neuroscience, MIT 

 
Drew Endy, Ph.D.  
President, BioBricks Foundation                                                                                                             
Associate Professor, Bioengineering, Stanford University 

 
Zach Adelman, Ph.D.                                                                                                       
Associate Professor, Department of Entomology, Texas A&M 
University  

                                                                                                                  
 
4:15 pm – 4:30 pm     Wrap-up of Day  
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DAY 2 – Wednesday 19th July 2017 

 

 8:00 am – 8:15 am 
 

Introduction 
 
 

 8:15 am – 10:15 am 
 
 

SESSION V –  Roundtable Discussion - Future Role of the RAC  
 
This roundtable will include a discussion of the benefits of having a 
public forum for biosafety discussions, and the types of engagement 
that would best meet the needs of the scientific community and the 
public. Questions explored will include, how can the RAC be best 
used to help ensure the safe advancement of life sciences 
research? Are there emerging biotechnologies that would benefit 
from the public engagement provided by RAC discussions? What 
role should the RAC have in providing biosafety guidance? 
 
Moderator: 
 
Howard Federoff, M.D., Ph.D. 
Vice Chancellor for Health Affairs and CEO UC Irvine Health 
System, University of California, Irvine 
 
Lead Discussants: 
 
Marie-Louise Hammarskjöld, M.D., Ph.D.                                                                                             
Professor, Microbiology, Immunology, and Cancer Biology, 
University of Virginia  
 
Margaret Foster Riley, J.D.                                                                                                        
Professor of Law, University of Virginia  
                                      
Joseph Kanabrocki, Ph.D., CBSP                                                                                           
Associate Vice President for Research Safety, University of 
Chicago 
 
Nancy King, J.D.                                                                                                                  
Professor, Social Sciences and Health Policy, Wake Forest 
School of Medicine 
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 10:15 am – 10:30 am     BREAK 
 
 

 10:30 am – 12:30 pm 
 

    SESSION VI – Roundtable Discussion - Future Face of  
Biosafety Oversight   
  
This roundtable will include a discussion of what the ideal Federal 
and local oversight systems for helping to ensure the safe conduct 
of life sciences research might look like. Questions explored will 
include, what should be the scope of the biosafety oversight 
system? What are the pros and cons of a biosafety oversight 
framework that focuses on research with recombinant or synthetic 
nucleic acid molecules? Are there additional types of research that 
pose biosafety concerns that warrant oversight, which are not 
captured in the current system; are there types of research that are 
part of the current system that no longer require such oversight? 
How can we help ensure adequate biosafety oversight without 
unduly burdening the research enterprise? 
 
Moderator:    
 
Joseph Kanabrocki, Ph.D., CBSP  
Associate Vice President for Research Safety, University of 
Chicago 
 
Lead Discussants: 
 
Elizabeth Gilman Duane, M.S., RBP, CBSP                                                         
Director, Environment, Health, Safety and Sustainability 
Amgen Inc. 
 
Lydia Sohn, Ph.D.                                                                                                               
IBC Chair, Professor of Mechanical Engineering, University of 
California, Berkeley 
 
Ara Tahmassian, Ph.D.                                                                                                                      
Chief Research Compliance Officer, Harvard University 
 
Maureen O’Leary Ph.D., CBSP                                                                                                        
President, American Biological Safety Association (ABSA) 
International 
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 12:30 pm – 12:45 pm 
 

 SESSION VII - Open Forum for Stakeholder Input 
 
 

 12:45 pm – 1:00 pm  Closing Remarks 
 

    Carrie D. Wolinetz, Ph.D.  
    Acting Chief of Staff & Associate Director for Science Policy,    

NIH 
 
 

  1:00 pm  ADJOURN 



From: Lee, Andrew [USA] 
Required: Wegrzyn, Renee

Parr, Lianne (contr-bto)
Cheever, Anne (contr-bto)
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Christopher.M.Warner@usace.army.mil
Kevin Myles (mylesk@tamu.edu)
Pledger, David W
Sakiko Okumoto
Okumoto, Sakiko
Zachary Adelman
April.Godlewski.ctr@darpa.mil

Subject: TAMU/DARPA Monthly Tech Update
Location: Dial-in: \; Participant: 

When: 6/30/2017 10:30:00 AM - 11:30:00 AM
Attachments: e1601910.full.pdf

TAMU/DARPA Tech Update

Please send update slides to DARPA at least 2 business days prior to the scheduled meeting.

Dial-in: 
Participant:

**Additional topic to be discussed**
-Tribolium gene drive modeling paper Drury et al. “CRISPR/Cas9 gene drives in genetically variable and nonrandomly mating
wild populations” from Science Advances 2017.

-Discuss potential future LEEDR meeting
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From: Tucker, Jessica (NIH/OD) [E] <jessica.tucker@nih.gov>
To: zhang_f@mit.edu

Andrew D Endy
Zachary Adelman
Kenneth A Oye

CC: erinb@broadinstitute.org
'Christine Dorosin'
Phiona Lovett
Harris, Kathryn (NIH/OD) [C]
O'Reilly, Marina (NIH/OD) [E]
Singh, Jyoti (NIH/OD) [E]

Date: 6/28/2017 4:02:13 PM
Subject: NIH Guidelines Workshop: Panel Goals and Consolidated Panel Questions

Attachments: NIH OSP NIH Guidelines Workshop_Public_062817.pdf
NIH Guidelines Session Questions MASTER 062817.docx

Thanks again for the great discussion we had a few weeks ago about the upcoming workshop, NIH Guidelines: Honoring the Past,
Charting the Future.
 
Please find attached an updated agenda and the questions for all sessions and roundtable discussions. We hope this will give you a
sense of the overarching goals of the individual sessions, and help to clarify how this panel fits into the broader scope of the
workshop.
 
Given that we spent some time discussing the exact scope of the workshop and this panel on our call, I just wanted to highlight a
few key points. The focus of the workshop is on the NIH Guidelines (in the context of the overarching biosafety oversight framework
in the U.S).  There are a great many issues posed by advancements in the life sciences that are being, and will continue to be,
addressed in numerous venues, however the specific goal of this workshop is to assist NIH in identifying the biosafety oversight
issues it should consider moving forward.  The desired outcome is to set the NIH on a path to examine carefully the scope of NIH
Guidelines and the future role of the RAC.  While there are many intersecting areas that one could touch upon in such a
conversation (including the bioeconomy, biosecurity issues, clinical issues associated with human gene transfer, broader ethical
issues associated with some emerging biotechnologies), the focus of this discussion is on laboratory biosafety and the future of NIH
oversight in this arena. There is much to discuss on this topic in our day and a half meeting, and focusing on these issues will enable
NIH/OSP to identify areas where it can take action.
 
Biosecurity and biosafety oversight and the management of risks in these arenas are often intertwined, and while acknowledging
that issues such as the overall burden of oversight on the research community may be relevant, the focus of this workshop is
specifically on roles and responsibilities articulated in the NIH Guidelines, as a component of the larger biosafety oversight
framework. 

For this panel, the main goals are to identify the emerging biotechnologies that may pose challenges for NIH’s current oversight
system, and identify what is (or is not) transformative about each of these technologies, both in terms of potential benefits and
(especially, for our purposes) risks. Given that this panel is the “science” panel, I think if we come out of the discussion with a sense
of the issues and challenges that may be posed by these technologies (and what is really transformative from a risk assessment and
management perspective, and what is not) then that will give fodder to the second day’s discussions on whether the existing
oversight system is equipped to manage them.
 
Finally, as we discussed on the call, we envision that the panel will proceed as follows:
 

-          Feng (CRISPR)- 12-15 mins
-          Drew (Synthetic biology)- 12-15 mins
-          Zach (Gene drives)- 12-15 mins
-          Ken (Risk assessment/ethical frameworks for emerging biotech) – 12-15 mins

 
Ken will moderate throughout (thanks Ken!) and (if you don’t mind) briefly introduce the session and the goals. Please plan to stay
on time, so we have ample time for discussion.
 
We envision that your talks will focus on providing a very brief overview of the science, and what is or is not transformative both in
terms of scientific capabilities and risks. So, largely on the first question of your panel, which is “What are the features of these
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emerging biotechnologies that make them scientifically transformative? That provide opportunities for unique benefits? That pose
unique risks?” Then, the discussion can delve into the additional questions for your panel. In other words, we don’t expect you to
cover all these attached questions for your panel in your prepared remarks; instead, we hope that you can address some of these
questions during the discussion period.
 
Thanks again, and please let me know if you have any additional questions, as I’m happy to chat further if any issues arise.
 
We look forward to seeing you soon!
 
Best,
 
Jessica
 
Jessica Tucker, Ph.D.
Director, Division of Biosafety, Biosecurity, and Emerging Biotechnology Policy
Office of Science Policy
Office of the Director
National Institutes of Health
 
301-451-4431
tuckerjm@mail.nih.gov
 
Please follow us on Twitter: @CWolinetzNIH
Subscribe to “Under the Poliscope ” NIH OSP’s new blog!
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NIH Guidelines: Honoring the Past, Charting the 
Future 

Bethesda North Marriott Hotel & Conference Center 
Salon F – H  

 5701 Marinelli Rd 
Rockville, MD 20852 

 

DAY 1 - Tuesday 18th July 2017 

 

8:00 am – 8:30 am 

 

Registration 

8:30 am – 9:00 am Welcoming Remarks 

Carrie D. Wolinetz, Ph.D. 
Acting Chief of Staff & Associate Director for Science Policy, 
NIH 

 
 

9:00 am – 9:15 am 
 
 
 
 
 

9:15 am – 10:00 am 
 

 
Introduction 
 
Francis S. Collins, M.D., Ph.D. 
Director, NIH 

 
 

SESSION I – Keynote Presentation 
 
The keynote will provide insights into the historical significance of 
Asilomar, the 40 year history of the NIH Guidelines for Research 
Involving Recombinant or Synthetic Nucleic Acid Molecules, and the 
Recombinant DNA Advisory Committee (RAC); and explore the 
future of biosafety oversight in the life sciences in light of the 
emergence of new biotechnologies. 

 
David Baltimore, Ph.D.                                                                                                
President Emeritus; Robert Andrews Millikan Professor of 
Biology, California Institute of Technology  
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10:00 am – 10:15 am 
 
 
10:15 am – 11:30 am 

 

 
 
BREAK 
 

SESSION II  – The Current NIH Framework for the Oversight of   
Research with Recombinant or Synthetic Nucleic Acid 
Molecules 

This session will explore the current framework established by the 
NIH Guidelines, including the roles of Institutional Biosafety 
Committees (IBCs) and the RAC.  

Panelists: 
 
Jessica Tucker, Ph.D. (Moderator)                                                                                                    
Director, Biosafety, Biosecurity and Emerging Biotechnology 
Policy Division, Office of Science Policy, NIH 
 
Stephen J. Libby, Ph.D.                                                                                                                
IBC Chair, Research Associate Professor, University of 
Washington  
 
Hans-Peter Kiem, M.D., Ph.D.                                                                                             
Director, Cell and Gene Therapy Program, Fred Hutchinson 
Cancer Research Center 

 
 
11:30 am – 12:45 pm        Lunch Break 
 

 
12:45 pm – 2:15 pm SESSION III – Role of the NIH Guidelines: Intersection with 

Other Biosafety Regulations and Guidance    
 

The panel will examine the essential elements of the system of 
oversight established in the NIH Guidelines, and how the NIH 
Guidelines intersect or complement other biosafety guidance.  
 

                                           Panelists: 
 
Paul Meechan, Ph.D. (Moderator) 
Director, Office of Health and Safety, CDC 

 
Samuel Edwin, Ph.D.  
Director, Division of Select Agents and Toxins, CDC 
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Deborah E. Wilson, RADM, Ph.D., CPSP 
Director, Division of Occupational Health and Safety, NIH 
 
Freeda E. Isaac 
Director, Agriculture Select Agent Services, USDA 
 
Thomas Nerad 
Director, Office of Biological Hazards, OSHA 

 
 
2:15 pm – 2:30 pm            BREAK 
 
 
2:30 pm – 4:15 pm           SESSION IV – Emerging Biotechnologies: Issues Raised for the 

Current System of Biosafety Oversight   
 

If Asilomar were today, what emerging biotechnologies would be 
captured in the biosafety oversight system? An overview of various 
emerging biotechnologies will be presented, along with a discussion 
of whether there are distinct biosafety issues posed by these 
technologies. Can these potential challenges be managed by the 
current framework for risk assessment and biosafety oversight?  
 
Panelists: 

 
Kenneth Oye, Ph.D. (Moderator)                                                                                                        
Professor of Political Science, and Data Systems and Society, 
MIT 
 
Feng Zhang, Ph.D.                                                                                                                      
Professor in Neuroscience, MIT 

 
Drew Endy, Ph.D.  
President, BioBricks Foundation                                                                                                             
Associate Professor, Bioengineering, Stanford University 

 
Zach Adelman, Ph.D.                                                                                                       
Associate Professor, Department of Entomology, Texas A&M 
University  

                                                                                                                  
 
4:15 pm – 4:30 pm     Wrap-up of Day  
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DAY 2 – Wednesday 19th July 2017 

 

 8:00 am – 8:15 am 
 

Introduction 
 
 

 8:15 am – 10:15 am 
 
 

SESSION V –  Roundtable Discussion - Future Role of the RAC  
 
This roundtable will include a discussion of the benefits of having a 
public forum for biosafety discussions, and the types of engagement 
that would best meet the needs of the scientific community and the 
public. Questions explored will include, how can the RAC be best 
used to help ensure the safe advancement of life sciences 
research? Are there emerging biotechnologies that would benefit 
from the public engagement provided by RAC discussions? What 
role should the RAC have in providing biosafety guidance? 
 
Moderator: 
 
Howard Federoff, M.D., Ph.D. 
Vice Chancellor for Health Affairs and CEO UC Irvine Health 
System, University of California, Irvine 
 
Lead Discussants: 
 
Marie-Louise Hammarskjöld, M.D., Ph.D.                                                                                             
Professor, Microbiology, Immunology, and Cancer Biology, 
University of Virginia  
 
Margaret Foster Riley, J.D.                                                                                                        
Professor of Law, University of Virginia  
                                      
Joseph Kanabrocki, Ph.D., CBSP                                                                                           
Associate Vice President for Research Safety, University of 
Chicago 
 
Nancy King, J.D.                                                                                                                  
Professor, Social Sciences and Health Policy, Wake Forest 
School of Medicine 
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 10:15 am – 10:30 am     BREAK 
 
 

 10:30 am – 12:30 pm 
 

    SESSION VI – Roundtable Discussion - Future Face of  
Biosafety Oversight   
  
This roundtable will include a discussion of what the ideal Federal 
and local oversight systems for helping to ensure the safe conduct 
of life sciences research might look like. Questions explored will 
include, what should be the scope of the biosafety oversight 
system? What are the pros and cons of a biosafety oversight 
framework that focuses on research with recombinant or synthetic 
nucleic acid molecules? Are there additional types of research that 
pose biosafety concerns that warrant oversight, which are not 
captured in the current system; are there types of research that are 
part of the current system that no longer require such oversight? 
How can we help ensure adequate biosafety oversight without 
unduly burdening the research enterprise? 
 
Moderator:    
 
Joseph Kanabrocki, Ph.D., CBSP  
Associate Vice President for Research Safety, University of 
Chicago 
 
Lead Discussants: 
 
Elizabeth Gilman Duane, M.S., RBP, CBSP                                                         
Director, Environment, Health, Safety and Sustainability 
Amgen Inc. 
 
Lydia Sohn, Ph.D.                                                                                                               
IBC Chair, Professor of Mechanical Engineering, University of 
California, Berkeley 
 
Ara Tahmassian, Ph.D.                                                                                                                      
Chief Research Compliance Officer, Harvard University 
 
Maureen O’Leary Ph.D., CBSP                                                                                                        
President, American Biological Safety Association (ABSA) 
International 
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 12:30 pm – 12:45 pm 
 

 SESSION VII - Open Forum for Stakeholder Input 
 
 

 12:45 pm – 1:00 pm  Closing Remarks 
 

    Carrie D. Wolinetz, Ph.D.  
    Acting Chief of Staff & Associate Director for Science Policy,    

NIH 
 
 

  1:00 pm  ADJOURN 



NIH Guidelines: Honoring the Past, Charting the Future 

Goal and Questions Packet for Panelists 

 
Overarching goals of the workshop 
 

 Consider the historical context and significance of the development of the NIH Guidelines for 
Research Involving Recombinant or Synthetic Nucleic Acid Molecules (NIH Guidelines). (Session 
1)  
 

 Examine the NIH Guidelines in the context of the current system of biosafety oversight for life 
sciences research in the U.S to identify any gaps or duplication that may exist in the system of 
Federal and local oversight of research currently subject to the NIH Guidelines, as well as any 
areas of oversight uniquely provided by the NIH Guidelines. (Sessions 2, 3, and 6) 

 

 Identify what established and emerging biotechnologies should be encompassed in our 
biosafety oversight system, whether there are unique biosafety challenges posed by new 
capabilities in the life sciences, or whether emerging technologies can be managed by our 
current framework for risk assessment and biosafety oversight.  Discuss whether additional 
biosafety guidance is needed, and possible future directions to ensure our biosafety oversight 
system will continue to evolve with rapidly emerging technologies while allowing science to 
proceed safely and responsibly. (Sessions 4 and 6) 
 

 Examine the current and future role of the Recombinant DNA Advisory Committee (RAC) in 
providing transparency and guidance on biosafety in the laboratory research setting and 
discuss whether there are other mechanisms or venues that are appropriate for examining 
biosafety issues, including questions raised about the risks of emerging biotechnologies. 
(Session 5) 

 

 Envision the future of biosafety oversight and explore the potential role of the NIH Guidelines 
within the oversight framework. (Session 6) 

 

 Seek input from stakeholders on specific paths forward.  
 

 
 
 
 
 
 
 
SESSION I – Keynote Presentation 
 
David Baltimore, Ph.D.                                                                                                 



 
Purpose of session: 
 

Celebrating the 40 year History of Asilomar and the NIH Guidelines. The keynote will provide 
insights into the historical significance of Asilomar, the 40 year history of the NIH Guidelines for 
Research Involving Recombinant or Synthetic Nucleic Acid Molecules, and the Recombinant DNA 
Advisory Committee (RAC); and explore the future of biosafety oversight in the life sciences in light 
of the emergence of new biotechnologies. 

 
Possible themes/topics to cover to “set the stage” for the workshop: 
 

1. The historical context of the Asilomar conference – What lead to the event? How did you 
become involved? What issues were considered? 
 

2. Significance of the development of the NIH Guidelines and the model of local biosafety 
oversight of recombinant DNA research. 

 
3. Potential comparisons to the state of science and the risk landscape between the 70s and 

today. Are we in a similar position today in terms of: 

 the uncertainty of the potential risks posed by some of the emerging technologies (gene 
drives, synthetic biology etc.)? 

 public concerns about the safety of research?  
 

4. Reflections on the legacies of Asilomar – Are there outcomes from Asilomar that still 
resonate? Are similar issues still important today?  
 

5. Advice and thoughts about future directions – How might scientists and policy makers today 
think about examining our current biosafety oversight framework, and, in particular, the NIH 
Guidelines, in light of new technological capabilities in the life sciences to ensure we can 
adequately identify and manage risks and assure the public we are proceeding responsibly 
and safely?  What key features should be part of this oversight system? 

 
 
SESSION II – The Current NIH Framework for the Oversight of Research with                      
Recombinant or Synthetic Nucleic Acid Molecules 
 
Jessica Tucker, Ph.D (MODERATOR) 
Stephen Libby, Ph.D  
Hans-Peter Kiem, M.D., Ph.D.                                                                                              
 
Purpose of session: 

   
This session will explore the current framework established by the NIH Guidelines, including the 
roles of Institutional Biosafety Committees (IBCs) and the RAC.  

 
Questions/topics to cover: 



 
1. General background on the NIH Guidelines and the RAC. (Jessica) 

 

 What is the current scope and applicability of the NIH Guidelines?  
 

 What are the current roles and responsibilities of IBCs and other individuals and entities at 
institutions conducting or overseeing research subject to the NIH Guidelines? 
 

 What is the role of the RAC, vs. the NIH? 
 

 What is the current structure of the RAC? What areas of expertise are represented? 
 

 What are the current functions of the RAC?  What issues beyond the review of HGT 
protocols does the RAC address? 
 

 How have the NIH Guidelines evolved to keep pace with emerging science?  
 

2. General background about the biosafety program at your institution (Stephen and Hans-
Peter) 

 

 How is your institutional biosafety oversight program system structured? 
o What departments and offices are involved in the governance of the biosafety 

program? 
 

 What is the scope of biosafety oversight at your institution?  
o Does the IBC review research other than that subject to the NIH Guidelines?  
o If yes, does your institution use the NIH Guidelines as a model to review additional 

types of research that pose biosafety concerns?  
o How widely do you use the principles in NIH Guidelines in terms of your approach 

to biosafety oversight and risk management at your institution versus other 
biosafety guidance documents (such as the BMBL)?  
 

 What are the benefits of having a biosafety oversight governance structure such as 
required by the NIH Guidelines at the institution (e.g. value to your biosafety program)? 
Challenges? 

 
3. Value of a National Level Biosafety Forum to the Local Institutions (Stephen and Hans-Peter) 

 

 Under the NIH Guidelines, the day to day biosafety oversight of research is primarily a 

responsibility of the institutions at the local level, however some research is reviewed and 

approved at the Federal level.  What (if any) areas of research should be overseen at the 

Federal level? 

 

 Do you feel it is important to have Federal oversight of local institutional biosafety 

programs (including the IBCs)? If so, what are the benefits, and what are the challenges? 



 

 Do you feel the local institutions benefit from having a national level advisory committee 

or other forum for public discussion of biosafety related issues?  

o If yes, what kinds of issues are most useful for local institutions for discussion in such a 

forum? 

o What are the downsides? 

o What are the optimal mechanisms for engaging and informing the scientific 
community about biosafety issues? 

o What is the right balance of local and national oversight? 
 

Hans-Peter: 
 

 During your time as RAC chair, how was the RAC involved in biosafety issues (e.g., Major 
Actions, containment recommendations for research with RG4 agents such as Ebola, 
advice regarding amending the NIH Guidelines such as the addition of specific guidance for 
research with RG3 influenza viruses or modifying the scope to cover synthetic biology 
research)?   
 

 Since its inception, the RAC has provided a forum for public discussion about scientific, 
safety, and ethical issues in life science research. What types of discussion, in such a 
forum, are most valuable today? 
 

 Should the focus of the RAC, in terms of public discussion and providing biosafety 
guidance, still be on research with recombinant and synthetic nucleic acid molecules, or 
are there other issues related to emerging biotechnologies that would benefit from 
discussion in a public forum like the RAC?   

 Do you have suggestions about key functions of the RAC that you would like to preserve? 
To see evolve? Eliminate? 

 
 
SESSION III – Role of the NIH Guidelines: Intersection with Other Biosafety Regulations and 
Guidelines 
 
Paul Meechan (MODERATOR/BMBL) 
Sam Edwin - Select Agent Regulations CDC perspective 
Tom Nerad - OSHA regulations 
Debbie Wilson - BMBL 
Freeda Isaac - Select Agent Regulations USDA perspective 
 
Purpose of session: 
 

The panel will examine how the NIH Guidelines intersect or complement other biosafety guidance 
documents and regulations.  

 
Questions/topics to cover: 



 
1. Intersection of the NIH Guidelines with other biosafety regulations/guidance documents 

(All): 

 

 How do the NIH Guidelines intersect or complement other biosafety guidance and 

regulations (e.g., BMBL, Select Agent Regulations, OSHA)? 

 

 Is there a need to separately address biosafety-related guidance for work with 

recombinant and synthetic nucleic acid molecules within your D/A’s guidance and 

regulatory documents, in addition to what is provided in the NIH Guidelines? 

 

 Are there gaps or areas of duplication that exist in the system of Federal and local 

oversight of research currently subject to the NIH Guidelines? If so, do these areas of gaps 

or duplication need further consideration? 

 

 Are there any areas of oversight uniquely provided by the NIH Guidelines not addressed in 

the other regulations and guidance? Are there areas of oversight provided by the 

regulations and guidance your office manages that are not covered by the NIH Guidelines?  

 

2. Thoughts on the potential future scope/directions of the NIH Guidelines/Federal biosafety 
oversight systems (All) 

 

 What do you think should be the goals and scope of the biosafety oversight system?  Were 
might the NIH Guidelines fit best as a component in the overarching oversight framework? 

 

 What are the ideal features of an oversight system for ensuring the safe conduct of life 

sciences research? Which of these features should the NIH Guidelines specifically address 

or capture?  

 

 What kinds of mechanisms (e.g., guidance, terms and conditions of funding, regulations, 

etc.) might allow these oversight goals to be realized?  

 

SESSION IV – Emerging Biotechnologies: Challenges Raised for Our Current System of Biosafety 

Oversight 

 
Kenneth Oye, Ph.D. (MODERATOR) - Risk assessment/ethical frameworks for emerging 
biotechnology 
Feng Zhang, Ph.D. - CRISPR/Cas9                                                                                                                     
Drew Endy, Ph.D. - Synthetic Biology  
Zach Adelman, Ph.D. - Gene Drives                                                                                                      
               
Purpose of session: 
 



If Asilomar were today, what aspects of emerging biotechnologies would raise unique risks or 
challenges for the biosafety oversight system? An overview of various emerging biotechnologies 
will be presented, along with a discussion of whether there are distinct biosafety issues posed by 
these technologies.  Can these potential challenges be managed by our current framework for risk 
assessment?  

 
Questions/topics to cover: 

 
1. Benefits and risks of the technologies (All) 
 

 What are the features of these emerging biotechnologies that make them scientifically 
transformative? That provide opportunities for unique benefits? That pose unique risks? 
 

 Are the new capabilities of emerging biotechnologies game changers in terms of risk or do 
they more represent an incremental advance in our capabilities that have a similar risk 
profile to existing technologies?  

 

 Are there unique safety or ethical concerns surrounding these technologies? What are the 
specific concerns - human health/safety, the impacts to the environment/ecosystem etc? 
What are the biosafety concerns associated with contained laboratory research versus 
environmental release?  

 
2. Risk assessment framework (Ken) 

 

 Do we need to examine our current biosafety risk assessment framework in light of new 
biotechnological capabilities in the life sciences to ensure we can adequately identify and 
manage risks?  Might we need to consider possible new risk management strategies (e.g. 
new approaches to biological containment – gene drive reversals, kill switches etc)? 

 

 What characteristics are needed for a risk assessment paradigm (that can be used for 
oversight) for the emerging biotechnologies of today? (For example, when synthetic 
nucleic acid molecules were added to the scope of the NIH Guidelines, there was extensive 
discussion related to how synthetic biology might test the extant biosafety risk assessment 
paradigm.  Questions arose about how comprehensive risk assessments might be 
rigorously conducted when the research involved synthetic constructs where there was no 
clear “parent organism” risk group as a starting point, and whether chimeric agents could 
become “more than the sum of their parts”).   
 

 The NIH Guidelines have been frequently amended to remain scientifically responsive, but 
are there other approaches to consider that would allow risk assessment for emerging 
biotechnologies to be addressed more proactively? 
 

3. Thoughts about possible directions in the future 
 



 Are there emerging biotechnologies that may benefit from additional biosafety guidance 

to help institutions manage the risks?  Would it be possible to craft general guidance on 

the conduct of risk assessment and risk management or would it need to be tailored to 

each specific technology? (Drew) 

 

 Since the inception of the NIH Guidelines the RAC has played a pivotal role in providing a 
mechanism for public discussion about risks of life science research and biosafety guidance 
at the national level. Do you see the continued benefit of an advisory committee model 
(such as the RAC) or other public forum for public discussion of the risk and in providing 
biosafety guidance related to emerging biotechnologies? If so, how can that model be used 
most effectively? (Zach) 

 
 
SESSION V – Roundtable Discussion - Future Role of the RAC 

 
Howard Federoff, M.D., Ph.D. (MODERATOR) 
Marie-Louise Hammarskjöld, Ph.D.     
Margaret Foster Riley, J.D.   
Joe Kanabrocki, Ph.D, CBSP 
Nancy King, J.D. 
 
Purpose of session: 
 

This roundtable will include a discussion of the benefits of having a public forum for biosafety 
discussions, and the types of engagement that would best meet the needs of the scientific 
community and the public. Questions explored will include, how can the RAC be best used to 
help ensure the safe advancement of life sciences research?  Are there emerging 
biotechnologies that would benefit from the public engagement provided by RAC discussions?  
What role should the RAC have in providing biosafety guidance? 

 
NOTE: In this workshop, we are not revisiting the recent changes implemented to the role of the RAC 
in the review of individual human gene transfer protocols.  While individual reviews have been a 
major function of the committee in recent years, this meeting will provide the opportunity to 
examine the balance of that role with the RAC’s other roles in providing advice and a public forum for 
more general discussion, and will discuss emerging areas of research that may benefit from this 
model.   
 
Questions/topics to cover: 

 
Theme 1: Role of the RAC in providing biosafety recommendations (Lou and Joe) 

 

 A role of the RAC has been to provide biosafety guidance at the national level. What should 
the role of the RAC be in providing guidance to the NIH and scientific community? 

 



 The NIH may also consult with the RAC for expert advice on specific experiments or issues 
such as appropriate containment or biosafety practices for certain research (such as Ebola or 
flu research).  Is that function still needed, and if so, how can this function of the RAC be most 
useful? 

 
 Under the NIH Guidelines, certain research (Major Actions) requires RAC review and NIH 

Director approval.  Is there a continued need to use the RAC for review of Major Actions (i.e., 
deliberate transfer of drug resistance)?  Are there other types of experiments that might 
benefit from this process and should be considered Major Actions? 
 

 The RAC also advises the NIH Director on adopting changes to the NIH Guidelines (e.g., RAC 
biosafety working group efforts regarding the amendments to the scope to cover synthetic 
nucleic acids, specific guidance for research with Risk Group 3 flu viruses).  How could the RAC 
be best involved in providing advice regarding modifications to the NIH Guidelines or the 
biosafety oversight framework?  

 

 
Theme 2: Role of the RAC in providing a public forum for discussion of biosafety, ethical, legal, and 
societal implications of research (Nancy and Mimi) 
 

 One of the founding principles of the NIH Guidelines was public transparency of the oversight 
system.  Although we more fully understand the risks of recombinant DNA technologies today, 
there remains public concern about the safety and ethics of research with pathogens and the use 
of emerging biotechnologies. How can the NIH best facilitate public transparency in the discussion 
of risks and benefits associated with laboratory biotechnology research? 
 

 One major role of the RAC is to provide a transparent forum for public discussion of the Ethical, 
Legal and Social Implications (ELSI) of laboratory research. What issues, related to laboratory 
biosafety, might benefit from a public forum for those types of discussions? 

 

 Recently implemented changes to the NIH Guidelines have decreased the RAC’s role in the review 
of human gene transfer research.  However, certain categories of laboratory research projects still 
rise to the level of discussion by the RAC. Should the RAC’s efforts focus on addressing more 
global biosafety policy issues, rather than making biosafety recommendations on specific research 
projects; or should there be a balance of both?  Are there emerging areas of basic research that 
may benefit from public discussion to help the field advance safely to the clinic (e.g., RAC 
workshop on preclinical assays for genome editing)? 

 

 For broader discussion of issues across a field, the RAC and OSP have also regularly convened 
biosafety symposia, scientific workshops, and policy conferences.  Should the RAC’s efforts focus 
on addressing broader topics and bringing the scientific and safety communities and the public 
together to discuss issues?   

 

 Are there specific biosafety issues related to emerging biotechnologies that would benefit from 

discussion in a public forum (e.g., gene drives)?   



 
Theme 3: Mechanisms for Public Discussion and Engagement Strategies (Howard, Joe and Mimi) 
 

 What is the value of a public forum for the discussion of the scientific, safety and ELSI issues 
related to basic life sciences research? Are there outlets for these discussions, or is there a gap 
that should be filled? 

 

 Should this forum be the RAC (in its current or modified form), or are there other models that 
should be considered that could achieve similar goals such as convening ad hoc groups of experts 
on specific issues?   

 

 How should such a forum best be used to provide opportunities for the scientific community to 
share information and approaches to challenges and engage the public?  
o Are there mechanisms to improve public participation beyond that currently provided by the 

RAC? 
 

 What can be learned from other committee models and functions, such as that provided by the 
National Science Advisory Board for Biosecurity (NSABB)? 

 

 What does/can the RAC offer as a Federal Advisory Committee that is unique vs. other 
committees (such as the National Academies of Science, Engineering, and Medicine)? 

 

 What are the optimal mechanisms for engaging and informing the scientific community about 
biosafety issues?  

 
 
SESSION VI – Roundtable Discussion - Future Face of Biosafety Oversight 

 
Joseph Kanabrocki, Ph.D, CBSP (MODERATOR) 

Betsy Gilman Duane, M.S., RBP, CBSP                                                          
Lydia Sohn, Ph.D                                                                                                                
Ara Tahmassian, Ph.D.                                                                                                                       
Maureen O’Leary Ph.D., CBSP                                                                                                         
 
Purpose/overview of session: 
 

This roundtable will include a discussion of what the ideal Federal and local oversight systems 
for ensuring the safe conduct of life sciences research might look like.  Questions explored will 
include, what should be the scope of the biosafety oversight system, and where should NIH’s 
oversight fit in? What are the pros and cons of a biosafety oversight framework that focuses 
on research with recombinant or synthetic nucleic acid molecules (a technique vs. product-
based oversight system)?  Are there additional types of research that pose biosafety concerns 
that warrant oversight, which are not captured in the current NIH system; are there types of 
research that are part of the current NIH system that no longer require such oversight? How 



can we ensure adequate biosafety oversight without unduly burdening the research 
enterprise? 

 
Questions/topics to cover: 
 
Theme 1: Scope and Level of Oversight (Betty and Lydia)   

Scope 

 What should be the scope of the NIH biosafety oversight system?   

 What are the pros and cons of a biosafety oversight framework that focuses on research with 
recombinant or synthetic nucleic acid molecules (a technique or tool) vs. a product-based (the 
biological agents themselves) oversight system?   

o Are there additional types of research (such as research with certain emerging 
biotechnologies) that may pose biosafety concerns that warrant oversight, which 
aren’t captured in the current system?  

o Are there areas of research that should be exempt from the  
NIH oversight system?  

 

 While the NIH Guidelines cover a broad scope of research as a term and condition of funding, 
some research is not subject to the NIH Guidelines because it was not conducted at or 
sponsored by the NIH. Is this gap significant? If so, what could be done to address it? 

 
Level 
 
o The NIH Guidelines describe a performance based standard for biosafety oversight and 

provide institutions a great deal off flexibility in the way they administer their oversight 

programs. What are the pros and cons of performance based vs. prescriptive oversight 

frameworks? (Note –the NIH Guidelines are prescriptive in the sense that they articulate 

specific requirements for level of review and the biocontainment that must be employed for 

specific experiments. However, they are considered a “performance standard” for the 

administration of biosafety oversight programs at the institutional level in the sense that how 

elements of the program such as inspections and training are handled are largely a matter of 

institutional discretion in terms of implementation.) 

 

 How can we ensure adequate biosafety oversight without unduly burdening the research 
enterprise? 

 
Theme 2: Risk Assessment and Risk Management (Joe and Maureen) 
 

o Under the NIH Guidelines, the level of oversight of research is tiered, with more oversight for 

“riskier” research. Much recent discussion has focused on developing a more “risk based” 

oversight system. How would this be different from our current system?  (Note - For most 

experiments covered by the NIH Guidelines, the containment levels that must be employed 

are explicitly stated (see Section III of the NIH Guidelines).  While IBCs may always increase 



containment from the minimum specified in the NIH Guidelines, they have relatively little 

latitude to lower containment based on their risk assessment of the research.  Typically if IBCs 

wish to lower containment from what is specified in the NIH Guidelines, approval must be 

sought from NIH.) 

o Is it possible to allow for more flexibility in the oversight of research based on risk, and 
would that be desirable?  

o Are there more instances where IBCs should have the authority to independently set 
containment based on their risk assessments?  Would this authority be helpful or harmful 
to IBCs?  

o Are there specific (higher risk?) situations in which the authority to lower containment 
should remain at the Federal level (e.g. lowering of containment for certain research with 
Risk Group 4 agents) to allow for consultations with a broad array of experts? 
 

 We have come a long way in the last few decades, not only in terms of understanding the risks 
posed by the conduct of research, but in advances in biosafety practices and containment 
facilities for managing risks. Of course, some level of risk is still present in all life sciences 
research. Do some of the routine research protocols employed today still require the level of 
oversight that is currently in place in the NIH Guidelines?  
o If we were to concentrate our oversight where it would be most beneficial from a risk 

management perspective, where might we focus our attention? 
 

 Do we need to examine the current NIH biosafety risk assessment framework to ensure we 
can adequately identify and manage potential safety issues posed by emerging 
biotechnologies and new capabilities in the life sciences? 
o Are some risk assessment challenges common to all or many of the emerging 

biotechnologies?   
o Are emerging biotechnologies part of a scientific continuum that current risk assessment 

methodology can address, or is a new risk assessment paradigm needed for (some or all) 
emerging biotechnologies? 

 
 
Theme 3: Future Structure of NIH Biosafety Oversight System (Ara) 
 

 Under the NIH Guidelines, the day to day biosafety oversight of research is primarily a 
responsibility of the institutions at the local level, however some research is reviewed and 
approved at the Federal level.   
o What (if any) areas of research should be reviewed at the Federal level? 
o What, if anything, can we learn from the recent change to allow centralized IRBs; 

can/should the same be considered for IBCs in the arena of basic laboratory research? 
 

 Can potential risks posed by emerging biotechnologies and new capabilities be managed by 
the current NIH governance structure for biosafety oversight?    
o How might we consider contained laboratory research versus applications intended for 

release into the environment?   



o Do we need to be concerned about and address some “gray” research situations such as 
“art projects?”  
 

 What might the ideal Federal and local oversight systems for ensuring the safe conduct of life 
sciences research look like, and where should the NIH fit in?  
 

 What kinds of mechanisms (e.g., guidance, terms and conditions of funding, etc.) might allow 
these oversight goals to be realized?  
 

 



From: Janet Thavarajah <ja
To: zachadel@tamu.edu

Date: 6/27/2017 10:38:05 AM

Subject: RE: Invitation to record a lecture for an online series on 'Gene Drives and Active Genetics' edited
by Prof. Ethan Bier

Attachments: Gene drives and active genetics Briefing Notes_June 2017.pdf

Dear Prof. Adelman,
 
I wanted to follow up with you from my correspondence of 7th June to see whether you have been able to consider my invitation to
participate on the faculty for the Henry Stewart Talks series ‘Gene Drives and Active Genetic’. I am really keen to work with you on
this series - you come highly recommended by our editor, Prof. Ethan Bier.  I’ve had a very positive response to the invitations and
we already have some excellent speakers signed up including: Anthony James, Greg Lanzaro, Hank Greely, Craig Montell, Cinnamon
Bloss, Bruce Hay, Andrea Crisanti and Stephanie James.  I attach here again the outline for the series.
 
The production process involves the creation of a PowerPoint presentation with synchronised narration lasting about 40-50
minutes, similar in format to a standard seminar.
 
The talks are extremely straightforward to prepare and recording the narration over a Skype call can be done in about an hour.
Alternatively we can provide software which allows you to record your narration on your own if you prefer.
 
Many of our speakers use PowerPoint presentation which they have already prepared for previous conferences and lectures, which
obviously reduces the amount of time involved in the project. We anticipate that if you do have a presentation ready prepared on
the topic or requiring minimal editing the recording should only take a few hours of your time.
  
If you are concerned about being too busy at present, our recording timelines can be flexible so please don’t let this dissuade you as
we always try to accommodate any schedule.
 
I look forward to hearing from you and I do hope you can confirm your participation in the series shortly. We hoped you would give
a talk titled ‘Male determination factors in mosquitoes.’
 
Thank you and I hope to hear from you soon.
 
Kind regards,
 
Janet
 
 
Janet Thavarajah, BSc, MSc, BDS.
Senior Producer
Henry Stewart Talks
Russell House, 28-30 Little Russell Street
London, WC1A 2HN
Tel: +44 (0)207 092 3468 (direct)
Fax: +44 (0)207 404 2081

Website: www.hstalks.com
Working Days: Tuesday, Wednesday, Thursday, Friday

 
From: Janet Thavarajah [mailt
Sent: 07 June 2017 17:52
To: 'zachadel@tamu.edu' <zachadel@tamu.edu>
Subject: RE: Invitation to record a lecture for an online series on 'Gene Drives and Active Genetics' edited by Prof. Ethan Bier
 
Dear Prof. Adelman,
 
Please find attached the briefing notes mentioned below for the series which includes information on the series objectives, target
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audience and details of the current and proposed talks along with current and suggested speakers. Apologies for not attaching it
earlier.
 
Thank you and I look forward to hearing from you.
 
Kind Regards,
 
Janet
 
Janet Thavarajah, BSc, MSc, BDS.
Senior Producer
Henry Stewart Talks
Russell House, 28-30 Little Russell Street
London, WC1A 2HN
Tel: +44 (0)207 092 3468 (direct)
Fax: +44 (0)207 404 2081
Email: j
Website: www.hstalks.com
Working Days: Tuesday, Wednesday, Thursday, Friday

 
From: Janet Thavarajah 
Sent: 07 June 2017 17:44
To: 'zachadel@tamu.edu' <zachadel@tamu.edu >
Subject: Invitation to record a lecture for an online series on 'Gene Drives and Active Genetics' edited by Prof. Ethan Bier
 
Dear Prof Adelman,
 
I am a Producer for Henry Stewart Talks, a leading international provider of online seminar-style presentations in the biomedical and
life sciences. We are assembling a library of talks available online for research scientists, postgraduate students and senior
undergraduates and I am contacting you to see if you might be interested in preparing a talk for our series titled “Gene Drives and
Active Genetics". I would be delighted if you were able to join our faculty of speakers.
 
The series editor is Prof. Ethan Bier, University of California, San Diego, and attached is his series briefing note; this document
includes information on the series objectives, target audience and details of the current and proposed talks along with current and
suggested speakers. Part of Prof. Bier’s role as editor is to highlight the key topics and the most prominent speakers in this field –
and you have been identified as a leading expert in this area. We are therefore very keen for you to participate in the series, and in
particular we hoped that you would be interested in presenting a talk titled “Male determination factors in mosquitoes”.
 
The series will be comprised of approximately 18 talks presented by the world's leading experts. Each talk will be approximately 40
minutes and consist of slides with accompanying synchronised narration. Prof. Bier also previously served as an editor for a series
on ‘The Legacy of Drosophila Genetics’ with great success. Extracts from these published talks can be viewed by clicking on the link
below:
 
https://hstalks.com/playlist/283/the-legacy-of-drosophila-genetics/?biosci
 
The recording process is straightforward and presenters are sent a headset with a high-quality microphone for recording their
presentations.  We can record the narration via a Skype call; this is the simplest and quickest recording method as we will manage
the recording entirely from our end of the call so you won’t need to install any recording software.  Alternatively, we can provide
software which allows you to record your narration on your own if you prefer. A technical support team is available to assist
speakers in converting non-PowerPoint slides into PowerPoint and, where requested, to provide hints and tips to improve the
quality of the finished presentations. 
 
Our speakers will receive complimentary access to the series and royalties payments in remuneration for their contribution.  We
allocate a percentage of the revenue from our subscriptions to be divided between our speakers and editors as royalty payments;
you’ll receive a payment every year.
 
A breakdown of the next steps:

1.                   Confirm participation – I will send you a contract and support documents to create a presentation
2.                   Review and complete contract
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3.                   Once you have completed the contract, I will dispatch headset
4.                   Give you ~2-3 months to work on the presentation. If you are ready before then, that’s fine too.
5.                   Arrange a Skype session to record the audio.
6.                   Our technical team will work on syncing everything together, can take a few months
7.                   Send you the final version to review and amend before the release.
8.  If you have any questions about the series, please do not hesitate to contact me. I look forward to hearing from you shortly.

 
Completed presentations are scheduled to be submitted by 29th September 2017, however if you are concerned about being too
busy at present, our recording timelines can be flexible so please don’t let this dissuade you as we always try to accommodate any
schedule. I would be grateful if you could reply to this email to let me know if you would be interested in joining our speaking faculty
on this timely new series and provide an approximate date by which you could complete the recording of your presentation.
 
Kind regards,
 
Janet
 
Janet Thavarajah, BSc, MSc, BDS.
Senior Producer
Henry Stewart Talks
Russell House, 28-30 Little Russell Street
London, WC1A 2HN
Tel: +44 (0)207 092 3468 (direct)
Fax: +44 (0)207 404 2081
Email: 
Website: www.hstalks.com
Working Days: Tuesday, Wednesday, Thursday, Friday
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