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EXECUTIVE SUMMARY
The present document is the Deliverable 6.1: Workshop report about the initiation of the interface
between science, industry and risk assessment authorities, of the H2020 project Fostering
Synthetic Biology Standardisation Through International Collaboration (acronym BioRoboost).
The Deliverable has been generated in the context of WP6 Towards biosafety and risk
assessment solutions, and in particular Task 6.1. Workshop to enhance the interface between
science, industry and risk assessment authorities.
The Deliverable consists of the proceedings and outputs from a workshop as described in this
report.
Task 6.1 had four objectives:
1. To enhance the interface between science, industry, and risk assessment authorities
2. To discuss gaps and uncertainties in the assessment of emerging synthetic biology-based
technologies
3. To begin to facilitate a responsible, robust, and minimally encumbered risk assessment
process
4. To provide a knowledge base to facilitate the successful completion of Task 6.3, One-Stop
Shop.
All of these objectives have been achieved as described in the deliverable. To summarize the
achievement of these objectives by stakeholder group:
•

For the industrial stakeholders represented at the workshop, (risk assessment) standards
are seen as important to work more effectively and to have a clear understanding about
industry benchmarks and supporting platforms.

•

For regulators, the importance of case-by-case evaluations should be emphasized. Critical
for regulatory bodies is to understand in which way standards would enable and support
that individual assessment, and how to avoid putting different cases in the same category.
This is true for biosafety organizations as well.

•

The participants from the research field have pointed out that arrays of experiments and
methods that would help standards to be implemented have not been defined or carried
out, or in cases where they have, may not be available. In most cases researchers have
no or little incentive to make standards for these experiments as they are usually not
considered an inherent part of their own research and thus are not resourced properly, and
rarely lead to publications.

•

The representatives of the larger research community including biohackers and citizen
science noted with concern the strict regulations in Europe and would like to see a more
liberal framework to carry out experiments.
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•

Publishers can in fact already leverage some changes, namely, to require a description of
standards used when publishing a paper. They would only do this if there is a clear interest
from the research community to do so. They have also pointed out that such requests
cannot be too burdensome, otherwise the researchers would eventually seek out journals
with less onerous requirements.

•

Finally, the Standards organisation clarified in the context of all of these interventions that
their role is primarily to organise and manage the process of deliberation when developing
a Standard on a national and later international level. Ultimately, Standards are a product
of the community, not of top-down decision-making.
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1. INTRODUCTION
In 2015 the European Commission’s Scientific Committee on Emerging and Newly Identified Health
Risks (SCENIHR) made a series of recommendations on how to close major gaps, identified in an
earlier SCENIHR study with respect to performing reliable risk assessment for synthetic biology
(SCHER et al. 2015). This included recommendations regarding the need to develop tools for
identifying emergent biological properties and safety issues in synthetic biology products,
encouraging the use of GMO comparators, improving the understanding at the mechanistic level
of the underlying principles of biocontainment and survival after escape (including the need for
metrics of containment, particularly as related to the question “how far” in semantic containment),
and increasing awareness and compliance of citizen scientists (including those self-identified as
biohackers) with national biosafety rules.
Work Package 6 (Towards biosafety and risk assessment solutions) of the BioRoboost project is
focused on addressing some of those gaps. Task 6.1, by organizing an expert workshop, was
designed to bring together the variety of stakeholders needed to help close those gaps, in part by
enhancing the interactions of those stakeholders and in part by elicitation of knowledge from these
experts. The work in this Task was organized for the purpose of running a multi-stakeholder
workshop. This work included an initial exploration of the current literature around physical, trophic
(metabolic), and semantic (genetic information flow) biological containment (Marliere 2009; Torres
et al. 2016; Robaey, 2018; Whitford et al. 2018 Diwo and Budisa 2019; Schmidt 2019) and the
identification of areas of expertise that would be needed at the workshop. This included not only
the risk assessors, regulators, and researchers engaged in the work, but also of course those from
the extended community of standard organisations, and the users of those standards.
The work also has been framed by the idea that standards are for common events, not for
something that happens occasionally. This seems straightforward but whether a particular synthetic
biology approach or design is “common” would depend on whether that approach is composed of
well-defined and commonly available parts, how well those parts have been tested and
documented, how the earlier comparators have been evaluated, etc.
By focusing on the intersection of standards and biological containment, the group was able to
consider also briefly one of the most vexing issues in the communication of the safety of GMOs
and any other modified organisms: while there is an enormous amount of work that has been done
on improving containment, in the environment, horizontal transfer of genetic material is a natural
and common process that containment will never be able to reduce to zero. The expectation in the
laboratory is, of course, that the experimental microorganisms in question are contained so as to
not be interacting with other microorganisms.
By using standards to define how to build up containment mechanisms, to access the risk and
benefit they bring in a set of measurable/accessible matrices, and eventually to make them easy
to apply, some of the concerns regarding the applications developed by synthetic biology
approaches can be directly addressed. This could refer to “official” standards as set by
organizations such as ISO but can also refer to standard practices agreed by a group of users.
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2. METHODOLOGY
The workshop Towards enhanced biosafety and risk assessment standards in synthetic biology
was held 7-9 October 2019 at the EMBO offices in Heidelberg, Germany. For the agenda of the
workshop and participant list, see Annex A.
The 17 workshop participants (including the organizers) included representatives with interests and
expertise in academic and industrial research, standards, and risk assessment. They were
biosafety experts, biohackers, publishers, researchers and industrial leaders carrying out and
supporting the research itself. Several participants in the project BioRoboost were present at the
workshop.
A number of approaches for eliciting information from workshop participants were employed. In the
opening introductory session, participants were requested to introduce themselves in part by
providing a two-minute intervention on anything that they thought would be important or useful for
the group to know. This could be done by summarizing work they had done, but also, for example,
by providing an anecdote about their use of standards, their experiences in synthetic biology
projects, etc.
Short talks were delivered by a number of participants throughout the workshop in order to provide
some background and initial framing for further discussions. Some of those discussions were open,
but most of the discussions were structured so that the discussion leaders (workshop organizers)
could step the participants through a series of related questions so as to maintain focus on a
particular set of questions, in detail.
The more general discussions over the first full day of work (strategies for biological containment;
stakeholder definition as listed in Sessions I to IV; relationships between regulations, safety, and
standards) were directed the second day into more specific discussions to understand the potential
impacts of standardization on containment; needs for a robust and efficient regulatory process;
and, finally, to begin to define the needs, benefits, and usefulness of a repository (one-stop shop)
for standardized chassis, as listed in Sessions V and VI.
This type of focused elicitation has been shown to be a robust approach to an initial understanding
of individual’s key concerns and can uncover initial tensions and agreements in the group (Wood,
1997).

3. WORKSHOP PROCEEDINGS
The workshop allowed us to consider the varying points of views of different stakeholders that may
be affected by the introduction of biosafety and risk assessment standards in synthetic biology.
Stakeholders came from start-ups, SMEs, large corporations, regulatory bodies, academia,
biohacking community, publishing groups, biosafety associations, and standards organisations,
both from Europe and the US. In addition to their direct areas of expertise, participants were able
to present views from adjacent communities (for example, views of funders, or more general citizen
science) as well. We also conducted a short exercise to elicit from the attendees a list of other
stakeholders who were not necessarily represented at the table but would be important to engage
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in considering standards for biosafety (see Annex B), and we kept this list in mind as we conducted
our discussions.
The discussions uncovered first a short but important set of foundational agreements. First, there
was general agreement that, for the most part, regulators should take on application approvals
case-by-case rather than by the use of a “one-size-fits-all standard”. The case-by-case view is an
important one in all manner of regulation but has a special resonance for technologies emerging
from the biological sciences, and especially in Europe regarding ongoing discussions on product
regulation as opposed to regulating the biotechnological process from which the product was made
(McHughen 2016).
On the other hand, the focus on case-by-case may obscure the fact that standards can be used at
different steps in the regulatory process, and thus it was seen as important that the community
employing those already-existing standards in regulation make clear that the use of standards does
not preclude the possibility of case-by-case review. In other words, based on the current developing
statutes, standards should support and enhance the case-by-case approach.
One particularly useful discussion questioned if there is a need to define containment systems first,
in essence telling the scientific community: here is the scope of containment you can use, make
your work fit into that; or, the other way around, to have research communities state what they
would like to do, and then figure out what types of specific containment are necessary. Some of
this tension is recognized in the current draft for the forthcoming 4th edition of the WHO’s Laboratory
Biosafety Manual, in which specific biosafety levels (BSL 1 to 4) for containment of specific
organisms is no longer discussed. Rather, it takes into account not only the agent, but also who is
performing the research, where the research is being performed, and the exact nature of the
experiments (Kojima 2017). This is meant to allow a less rigid and more tailor-made solution to the
specific risk concerns for different experiments.
The very practical part of this discussion for the researchers themselves is that the work needed to
“make an informed choice” on containment mechanisms is generally not valued by funders or
publishers because it is not seen as novel. It is believed that standardizing biocontainment systems
may help to accelerate the evaluation process.
But it is clear from previous studies (Garfinkel 2013) as well as the discussion at this workshop,
that the work needed to develop and subsequently implement standards such as specific
containment for specific uses cannot be done “on the side”. As a policy concern, there are clear
options to deal with this (see section following), but whether the will is there to implement these
options remains to be seen.
A related discussion was around the intersection of safe-by-design, and rethinking containment
mechanisms based on risk group definitions. There is a strand of thinking in the community
concerned particular about responsible conduct of research regarding how as a community we
decide where responsibilities are entrenched. Safe-by-design, even in its name, implies a large
part of the responsibility lies with the designer (van de Poel and Robaey 2017); i.e., the engineers
and scientists. But the final decisions on “is it safe enough?” and “is it robust enough” usually lie
with regulators. Standards might help in this situation: the group considered examples where very
large numbers of applications might be submitted to a regulator simultaneously.
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This could be thought of, for example, as 10! applications (that is 3,628,800) that are derived merely
by combining 10 pre-existing modules such as BioBricks, or through any modular synthetic biology
technology: it was in fact one of the early promises of synthetic biology that many useful
applications would be generated quickly. It would of course be impossible to review each
application separately with the contemporary procedure (Carter et al. 2014). For comparison, a
mid-sized national biosafety agency might only be able to handle 150 applications a year, far less
than even our example with 3,628,800 combinations.
Those with regulatory knowledge seemed to indicate that regulators would just check if the
presented combinations underlying a variety of applications would all go into a common risk group.
This is slightly complicated by the prerequisite to check if any new open reading frame has been
created but that appears to be a solvable technical problem.
There is also an interesting policy discussion of the value of relying on process regulation in certain
circumstances rather than product regulation. If biosafety standards could indeed be set, these
would likely be process rather than product based for any given step, as is done currently in the
EU, and thus any need for setting up a new framework for product-based risk assessment could
be avoided.
The group also discussed in several different contexts the roles of and potential concerns about
the biohacking community (and perhaps more broadly, all those who identify as citizen scientists
or amateur biologists). Interestingly, biohackers as a group seem to place more emphasis on
standards than the research community as a whole. This is a group that shares protocols with each
other extensively, the focus on medical treatments has incentivized them to raise concerns about
biosafety and then try to mitigate those concerns in a structured way, and the intersections between
biohackers and academia may actually be causing some standardization with respect to the use of
particular devices (NA, 2019). These types of moves toward standardization have also been
documented in a few recent articles and even advertisements for services (Seyfried et al. 2014;
Yetisen et al. 2015; de Lorenzo and Schmidt 2017; NA 2017; McLeod et al. 2018; Pei and Schmidt
2018; Gristwood 2019; Gruber 2019; Zettler et al. 2019). This is in line with more general
movements toward standards to address problems in reproducibility.
Finally, it was notable over the course of the workshop that there was some trouble among the
participants in identifying the key features for particular policy concerns of physical, trophic and
semantic containment. Some of this is due to overlaps in concerns. But part of this is that these are
in fact somewhat complicated concepts, and that there was some lack of agreement over where a
particular containment might be applied or even what the scope of that containment is indicates
that the community as a whole might need to be more extensive and careful in its explanations of
the technical features of a specific containment and its uses. This will be particularly true in
interactions with regulators and other decision-makers.
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4. IDENTIFICATION OF OPTIONS
The organizers had the group focus primarily on an options analysis for different types of potential
applications. We focused the discussion by running through examples with parameters for
applications as follows:
o Commercial v. non-commercial use
o Contained v. released
o Standards available or not available (or more nuanced: mostly available or mostly
unavailable)
The specific applications initially suggested by the organizers were:
o
o
o
o

A new (and widely acceptable) “terminator” organism
A treatment for an animal or human microbiome disease
Contained production of vanillin
A generic uncontained release

Along with the group we decided initially not to look at any human tissue application (as it is
complicated by human subject research concerns). As well, it was noted that the concerns about
contained production are usually about accidental release and issues around non-physical harms
(justice issues), so we decided initially to look only at a generic uncontained release (see Annex
C).
In that analysis we asked for the short, medium and long-term benefits of applying standards for a
range of stakeholders; the costs or burdens to that stakeholder; new opportunities for that
stakeholder by using standards; and views from the public of any particular stakeholder using or
not using standards.
The most striking finding of that analysis is that it appeared, at least for this particular group, that
the type of containment for release (i.e., trophic or semantic) did not influence the analysis of the
option. This is particularly relevant in thinking about public views of the science.
Funders are frequently called on to exert the power they have by their purse to demand that
researchers do a number of things not necessarily directly related to the research (e.g., must
publish open access, must complete a research integrity course, etc.). Here, it would be more
straightforward for a funder to demand both the use (where warranted) and clear description of any
relevant standards. Particularly because funders are often considered by the public as arbiters of
“good”, this could have a larger positive impact, particularly when linking those demands to better
risk assessment and regulatory processes.
For researchers (or anyone) looking for a regulatory approval, case-by-case is in fact a burden.
Preferable would be to identify specific properties for regulators to consider. For example, the ability
to use a standardized circuit, instead of needing to characterize a promoter every time, would be a
significant benefit. It was noted that in principle some of the characterizations could be done
through automated approaches, but at the same time, automation is only as good as the data
underlying a well-defined algorithm, supported by solid experimental data.
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The wider community of researchers, particularly biohackers, already have a notable amount of
standardization included in their activities as an inherent part of how they operate. Because of the
(ideologically and practically motivated) embrace of open standards within this community, they
are easy to find, use, comment on, and improve. However, there are also cases of failure to use
particular standards within the community, highlighting the importance of taking into consideration
the real-world community behaviour when setting standards. The group could not come to any
conclusions, however, as to whether this commitment to standards, which works favourably for
funders and for regulators, would be seen by the public as positive in this particular case of an
uncontained release.
Publishers are in some ways similar to funders in having a particular and significant power. Some
journals already demand certain information from their authors (“what is the DOI of your database?”
“Send us the paperwork for your human participants approvals”, etc.), the concern is that at some
point demands will seem excessive and researchers will find other journals that demand less
additional paperwork. In this particular case of an uncontained release, it would seem that the more
information that authors could offer, the better for everyone, including how the public views
researchers. There is clearly more discussion that needs to happen within the publishing
community on their views.
End users, particularly those from industry, frequently provide a push for new and more diverse
products. Would the obligatory use of standards decrease product diversity? It could be the case
that for uncontained release, with respect to ease of approval and potentially public acceptance,
this could be a good thing. Additionally, as noted elsewhere, to get the product to market,
decreasing diversity might be better with respect to regulators’ roles. It was, however, also noted
that past attempts to make products more standardized and uniform, such as in the crop variety
and seed market, led to a dramatic decrease of biodiversity which entailed an increase in
pesticides. Participants warned against setting any incentives for standards that would lead to a
massively reduced diversity – and thus increased vulnerability - as a final outcome.
For those in the group with expert knowledge of risk assessment, there was agreement that there
is simply nothing novel to pull from experiences in synthetic biology risk assessment that is any
different from the knowledge garnered over 30 years of working with GMOs. Further, the GMO risk
assessment community itself does not have per se standards for evaluation, and rather each case
requires a new characterization to identify any new gap in knowledge. To put this in another way,
only if synthetic biology creates new risks, it may need to be measured differently. This view may
be unsatisfying to other stakeholders.
One possible opportunity noted is a potential collaboration between risk assessors and
bioinformatic researchers to create useful tools. As noted above, this will require information from
researchers as well, and that information would need to be of the very highest quality. (As
elsewhere in this report, some of this information can be derived from existing resources, while
some may need to be generated. Others have noted this as well [Kelwick et al. 2014]).
Regulators had a clear, and easily understandable, view: any harmonization is beneficial to them,
and any opportunity for imposing consistent requirements across applications is helpful. Their view
further is that such consistency is helpful as well in justifying decisions to the public, and builds
trust.

BioRoboost. Deliverable 6.1 Workshop report about the initiation of the interface between science, industry 11
and risk assessment authorities

The standards organisation clarified that their role is primarily to organise and manage the
process of deliberation when developing a Standard on a national and later international level.
Ultimately, Standards are a product of the community, not of top-down decision-making, and in
principle everyone is allowed to contribute to the standardisation process.

5. FOUNDATION FOR A ONE-STOP SHOP
One of the goals of the workshop was to provide an initial look at the concept of a central (online)
repository (a “one-stop shop”) that would collect and make available information about useful
biosafety systems for example the use of standards to assure safe chassis. The participants were
uniformly supportive about the concept and were able to provide very clear ideas, and areas that
would need to be looked at more closely, in order to make such a repository useful. The workshop
participants noted that Task 6.3 will be valuable to at least a large subset of the community.
The major practical concern, also uniformly, is that of sustainability of such a repository. If the effort
is put in to establish a repository, which community needs to take responsibility for it? How is
ongoing support for it assured? Participants could not give exact numbers on the cost and efforts
needed to enable a sustainably run repository, but this is certainly something to be looked at more
closely in WP 6.3.
Related to the question of which institute or stakeholder group more extensively would need to take
responsibility for a repository is how to deal with liability issues around provision of information.
Although traditionally these types of repositories have run on an “information provided as is”
agreement, those who want to submit a new technology for approval get closer and closer to the
regulatory process may in fact be looking for information that they take as being something more
like legal advice. It will be very important to define the role(s) of a repository and with whom different
types of responsibilities lie (e.g., who can attest to the scientific robustness of provided information?
Does the recommendation of a standard comport with what is known by all stakeholders? Is this
use of a standard legal within a jurisdiction?)
Also generally there was concern about specific technical information to be provided (such as well
characterized genetic circuits, their escape frequency data, conditions to grow the chassis, cases
suggested or tested), and a large range of concerns was provided, such as usefulness for real
world applications, data curation, openness and accessibility, escape frequency, and codon usage.
Some participants expressed less of a concern of the scope of the information that is provided, but
rather that any information going into the repository is of the highest (available?) quality to start.
This implies the need of continuous expert curation (for example, by hiring a curator or by the use
of expert working groups, or hosting constant review meetings for new entries), and has
implications for ease of launching a repository and for costs.
This is somewhat at odds with another highly held value, that of openness. Being able to have
individuals directly contribute to a repository increases the feeling of ownership and thus
responsibility for the repository, but also may enable bad information (whether by accident or
maliciously) to slip in. As well, especially for a repository focused on standards, there may be
concerns about related but distinct communities trying to impose a particular type of standard where
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more diversity is desired, or vice versa. There are many extant repositories and databases
(FlyBase, WormBase) that the synthetic biology standards community can draw from.
Finally, funders and publishers also can play a role to encourage the use of good repositories by
recommending (or requiring) their use.
Taken together, the discussions around a repository indicate a need and desire for such a
comprehensive and community-oriented resource, and work in this direction is going to be
continued in the upcoming work in Task 6.3.

6. FOLLOW-UP
The organizers included a discussion regarding follow-up both for themselves and potentially for at
least a subset of the participants. There was a fairly detailed discussion about places to present
the findings of the workshop, of WP 6 overall, and perhaps even for BioRoboost in general. The
presentation of findings is important in the first instance, particularly for the research community,
as an indicator of an area of importance that synthetic biology practitioners may not be cognizant
of immediately.
The workshop findings could be at least mentioned in the context of any scientific or other research
talks being done by members of the group. The group identified several specific possible venues,
such as General meeting of European Biosafety Association, CEN working groups, OECD working
groups.

7. CONCLUSIONS
Through conducting the expert workshop we are able to close at least in part the gaps identified in
the 2015 SCENIHR report. Some of those gaps, particularly regarding tool development, await
further consideration in other parts of the BioRoboost project, and particularly in Task 6.3, the onestop shop.
For this particular workshop group, one of the foundational assumptions, as clearly described by
those with deep knowledge of standards organizations is that, ultimately, standards are a product
of the community, not of top-down decision-making. Standards organisation clarified in the context
of all of these interventions that their role is primarily to organise and manage the process of
deliberation when developing a standard on a national and later international level. This means
that individuals or communities that want to develop or apply any standard will also be responsible
for making that standard generally useful. Organizations like CEN (for Europe) or ISO
(Internationally) can help in making sure that the particular item fulfils the role of a standard. But
those organizations cannot do what is the hard work, the process for agreement to adopt a
standard.
Industrial stakeholders are always a particularly informative case, as their success may be linked
more directly to the need to fulfil regulatory requirements than other stakeholders, for example
basic researchers. As represented at the workshop, standards could be seen as important to work
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more effectively and to have a clear understanding about industry benchmarks and supporting
platforms.
The participants from the research field have pointed out that arrays of experiments and methods
that would help standards to be implemented have not been defined or carried out, or in cases
where they have, may not be available. In most cases researchers have no or little incentive to
make standards for these experiments as they are usually not considered an inherent part of their
own research and thus are not resourced properly, and rarely lead to publications. In the larger
context of current movements to re-think assessment of researchers, this would be an area that
clearly fits in with more holistic evaluation of researchers, covering both services to the community
and credit for work that does not necessarily need to be published in peer-reviewed journals.
The larger research community, including biohackers and citizen scientists, has often expressed
concern with the strict regulations in Europe and would like to see a more liberal framework to carry
out experiments. To be clear, this does not mean there is no framework, nor does it mean that
other rules, regulations, and laws do not apply. Looking specifically at the
biohacking/regulation/standards intersection, it would seem that the availability of standards for that
community to employ would alleviate some of the issues regarding regulation.
For regulators, the importance of case-by-case evaluations could be emphasized. As noted above
though, in some instances case-by-case may actually impede approval, if otherwise a process
could be approved; specifically a process employing accepted standards. Critical for regulatory
bodies is to understand in which way standards would enable and support that individual
assessment, and how to avoid putting different cases in the same category. This is true for biosafety
organizations as well.
Publishers and funders can in fact already leverage some changes, namely, to require a description
of standards used when publishing a paper. In general funders have not expressed interest in
requirement for their grantees, but it is unclear how engaged the synthetic biology and biosafety
communities have been with funders; such a dialogue would be worth further pursuing. Publishers
would only impose requirements if there is a clear interest from the research community to do so.
They have also pointed out that such requests cannot be too burdensome, otherwise the
researchers would eventually seek out journals with less onerous requirements.
Particularly at the European level, as the European Commission’s commitment to innovation
expands over the course of Horizon Europe, it will be imperative for the synthetic biology
community’s interests in standards as an element for easing the way to new and useful applications
to be understood and assessed in a more efficient and comparable manner.
As well, it will be critical for decision-makers to recognize that standards do not come about for
free. Not only the issuing of community set standards through professional organizations, but also
the work to understand the biosafety principles that will underlie any demand for specific types of
containment must be seen to be inherent parts of commitments to research and innovation, not
aside from these. This concept is in fact already quite well recognized (it can be seen also in
discussions around the costs of open science generally) but the problem is in how to make that
concept universally accepted. This then captures another important tenet, that none of this comes
free.
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All stakeholders, whether developing, using, or benefiting from any resource with respect to
standards for improving biosafety and risk assessment, need to be aware of these costs. Certainly,
the participants of this workshop, and their extended communities, should be invited to participate
in such discussions further.
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ANNEX A (next page): Agenda and participant list for the workshop Towards enhanced biosafety
and risk assessment standards in synthetic biology
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Towards enhanced biosafety and risk assessment standards
in synthetic biology

7-9 October 2019
Hotel ISG and EMBO, Heidelberg
BioRoboost Work Package 6

DAY ONE, Monday, 7 October 2019
Working Dinner: Hotel ISG, im Eichwald 19, 69126 Heidelberg
Meeting room Weimar
18.00-21.30
(Reception 18.00, dinner 18.30, session starts 20.00)
● Welcome from the organizers
● Ground rules and work plan: Michele Garfinkel, EMBO
● Overview of the project: Markus Schmidt, Biofaction
● Introductions: initial two-minute contribution from each participant

DAY TWO, Tuesday, 8 October 2019
8.45

SHUTTLE FROM HOTEL ISG TO EMBO

9.00-9.30

Opening
Moderator: Lei Pei, Biofaction

Zoë Robaey
Biosafety by Design
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Session I
9.30-10.45

How do standards offer the opportunity to improve
synthetic biology risk assessment?
Moderator: Michele Garfinkel, EMBO

Elena Ordozgoiti, From scientific standards to global standards
Miles Rogers, Title TBC
--- Open discussion ---

10:45-11:15

COFFEE BREAK

Session II
11.15-12.30 How can safety-relevant data be incorporated into
synthetic biology standards?
Moderator: Markus Schmidt, Biofaction
Patrick Rüdelsheim, Challenges for safety assessment of synthetic biology
applications
--- Structured discussion --12.30-13.45

LUNCH

Session III
13.45-15.15

Current and future strategies for biological
containment (physical, trophic, and semantic)
Moderator: Michele Garfinkel, EMBO

Jörn Kalinowski, Auxotrophy to Xeno-nucleic acids
--- Structured discussion ---
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15.15-15.45 COFFEE BREAK
Session IV
15.45-17.15

Challenges and opportunities for stakeholders
Moderators: Michele Garfinkel and Markus Schmidt

Igor Linkov, Title TBC
--- Structured discussion ---

17.15-17.30

Prepare for next day’s work

19.00-21.30

NON-WORKING DINNER
RESTAURANT ROMER, GRABENGASSE 7

DAY THREE, Wednesday, 9 October 2019
8.45

SHUTTLE FROM HOTEL ISG TO EMBO

Session V
9.00-10.30

Net benefit of standardizing synthetic biology:
impact on biocontainment
Moderator: Michele Garfinkel

--- Structured discussion ---

10.30-11.00

COFFEE BREAK

BioRoboost. Deliverable 6.1 Workshop report about the initiation of the interface between science,
industry and risk assessment authorities

20

Session VI
11:00-12:15

One-stop shop: needs, benefits, and usefulness of a
repository of biocontainment strategies for welldefined standardised chassis
Moderator: Markus Schmidt

--- Structured discussion --12.15-13.15 LUNCH

Session VII
13.15-14.30

Toward a more robust and efficient regulatory
process for synthetic biology applications
Moderator: Lei Pei

Katia Pauwels, Avoiding a regulatory limbo: the fitness (for purpose) of risk
assessment methodologies and regulatory processes
--- Open discussion --Session VIII
14.30-15.15

Outputs, and outcomes - Next steps
Moderator: Michele Garfinkel

15.15-15.30

Conclusion

15.30

Workshop ends
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Towards enhanced biosafety and risk assessment standards
in synthetic biology
Workshop 7-9 October 2019
BioRoboost Work Package 6

PARTICIPANTS

Christopher Coenen
Scientific Staff
ITAS
Karlsruhe, Germany
Steffi Friedrichs
Founder and Director
AcumenIST
Brussels, Belgium
Michele Garfinkel
Organizer
Head, Science Policy Programme
EMBO
Heidelberg, Germany
Vishal Gupta
Co-Founder
deScign
Hyderabad, India
Jörn Kalinowski
Microbial Genomics and
Biotechnology
Center for Biotechnology (CeBiTec)
Universität Bielefeld
Germany

Igor Linkov (by phone for one
session)
Risk and Decision Science Team Lead
US Army Engineer Research and
Development Center
Concord, MA
United States
Greg LoConte
Vice President and
Head of Infrastructure Operations
Ginkgo Bioworks Inc.
Boston, Massachusetts
United States
Elena Ordozgoiti
Head of Agrifood and Services
Asociación Española de
Normalización, UNE
Madrid, Spain
Katia Pauwels
Scientist
Biosafety and Biotechnology
ScienSano
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Lei Pei
Organizer
Project Manager
Biofaction
Vienna, Austria

Miles T. Rogers
Synthetic Biologist
Raytheon BBN Technologies
Cambridge, Massachusetts
United States

Vitor Pinheiro
Associate Professor
KU Leuven
Belgium

Patrick Rüdelsheim
Partner and General Manager
Perseus BVBA
Sint-Martens-Latem
Belgium

Maria Polychronidou
Senior Scientific Editor
Molecular Systems Biology
EMBO Press
Heidelberg, Germany
Zoë Robaey
Biotechnology & Society
Department of Biotechnology
Delft University of Technology
Netherlands

Markus Schmidt
Organizer
CEO and Founder
Biofaction
Vienna, Austria
Rüdiger Trojok
Laboratory Lead
Unternehmer TUM
Garching bei München
Germany

Picture 1: Some of the participants in the BioRoboost workshop
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ANNEX B: List of stakeholders as suggested by workshop participants
Note that by the nature of the framing of this query, standardization organizations will fit
essentially in each category.
Research-related
– Research institutes
– Academia
– Industrial developers
– Social scientists
– Publishers
– Funders
– Database providers
– Community organizations (e.g.
SBOL)
– Biohackers
Societal
– Citizens
– Non-citizens
– Border control
– Students
– Governments
– Consumers
– Insurers/reinsurers
– Hospitals
– Medical care providers
– Lobbyists
– Public works
– Citizen scientists
– Science communicators
– The environment

Industry
– Startups
– Industrial developers
– Applied synthetic biology
sector/application-specific
stakeholders
– DNA providers
Government, multinational and nongovernmental systems
– Patent offices
– Intergovernmental organizations,
e.g., Convention on Biological
Diversity
– Patients’ NGOs
– Environmental NGOs
– International trade organizations
– iGEM Foundation
Regulators and assessors
– Regulators
– Risk assessors
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ANNEX C: Matrix, uncontained release (fields deliberately left empty)
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