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published in peer-reviewed journals and made available to the public...” (Snow 2011, p. 4).
However, peer-reviewed studies on the ecological risks and benefits of synthetic organisms
are not yet publicly available or have not been conducted.

Risk analysis of novel synthetic organisms will become more challenging as synthetic
biologists gain the capacity to produce thousands of novel organisms at one time. As
described above, synthetic biologist George Church has invented multiplex automated
genome engineering (MAGE) which was able to produce “over I"#$%&"&()$*(+%&),-(.&,'$
[0)(+&*$1,.&,)-2$30.$4,3 (Wang 2009) [emphasis added]. It would be impossible to assess
the risk of each novel organism when billions of organisms are created at once yet
accidental release of large numbers of these variants must be considered likely at some
point. Proper risk assessment methodologies must be created to determine how risk is
measured in such circumstances, which types of genomic variations in which organisms
will pose the most risk, and appropriate ways to mitigate those risks.

In July 2011 synthetic biology researchers came together for a day-long workshop in
Washington D.C. to generate a preliminary framework for the comprehensive risk
assessment of synthetic biology applications (Woodrow Wilson International Center 2011).
The workshop used a hypothetical scenario involving the unintentional escape of
cyanobacteria engineered to produce sugars to frame the discussion. In order to discuss
risk assessment and synthetic organisms, the workshop participants made the following
assumption: “Physical containment is not practical at a large scale production system. We
should assume the GMO will enter local environment and disperse widely.” (Woodrow
Wilson International Center 2011). While the workshop provided a starting point to
identify key questions on the fate and transport of synthetic DNA, the survival and
persistence of the organisms, and the differences and functionality between the wild and
novel organisms, the exercise was far from a complete risk analysis.

To date no risk assessment models have been developed or fully utilized for synthetic
organisms - either at the research, product development or commercialization stage.

!

"HHSN&'()*+,-*.&*+)/1)%0,*-#  #1'&1&2)3&'14-+51#6*+5&+-(17-)2)06!-#!*&-+5& %!
3%, (+-(,2!*)%!3)##-72&8k noted above, there is a general assumption, even among experts
in the field, that physical containment of synthetic organisms is not practical, especially
within large scale production systems (Woodrow Wilson International Center 2011). A U.S.
government presidential advisory board acknowledges that “contamination by accidental
or intentional release of organisms developed with synthetic biology is among the principal
anticipated risks” (Presidential Commission for the Study of Bioethical Issues 2010, p. 62).!

Recent history indicates that accidents and other unanticipated events can lead to
unintentional release of biological organisms, including those in laboratory containment. In
its study of synthetic biology, Lloyd’s Emerging Risks Team® notes that the UK-based
Pirbright Laboratory, a research facility holding 5,000 strains of the foot and mouth virus
(in this case, not involving synthetic DNA) experienced accidental release of viral strains in
2007 as a result of flooding and broken pipes (Lloyd’s Emerging Risk Team Report 2007).
Local cattle herds were subsequently infected by the escaped viral strains. Natural
disasters, such as flooding or an earthquake, could also lead to the unintentional release of
organisms from contained systems.

16 Lloyd’s is an insurer to businesses in over 200 countries.
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The nascent field of xenobiology does not offer safe or reliable methods for
biocontainment and control of synthetic organisms.
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Recommendations

We recommend that SBSTTA, in the development of options and advice on the new
and emerging issue of synthetic biology for the consideration of COP11, consider the
following actions/recommendations:

)
)

Recommended Actions under the Convention on Biological Diversity

)
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