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BACKGROUND DOCUMENTS PROVIDED TO FACILITATE DELIBERATIONS BY THE
AD HOC TECHNICAL EXPERT GROUP ON SYNTHETIC BIOLOGY

1. In response to paragraph 10 of decision XI111/17, the Executive Secretary issued a notification on
16 March 2017 inviting Parties, other Governments, relevant organizations and indigenous peoples and
local communities to submit information and supporting documentation on the topics referred to in the
decision.

2. A total of 29 submissions were received by the Secretariat. Among the submissions, 15 were from
Parties, one from a non-Party, and 13 from organizations.

3. Several submissions cited or included electronic copies of documents which have already been
published elsewhere. A list of these documents is available as in annex I.

4, Furthermore, the Open-ended Online Forum on Synthetic Biology was convened through the
Biosafety-Clearing House? between July and September 2017.

5. Under the second topic of discussion focusing on “Further analysis of evidence of benefits and
adverse effects of organisms, components and products of synthetic biology vis-a-vis the three objectives
of the Convention” a number of references supporting the claims of either the benefits or adverse effects
of such organisms were included. These references are listed in in annex II.

6. Finally, under the fourth topic of discussion focusing on “Gathering information on risk
management measures, safe use and best practices for safe handling of organisms, components and
products of synthetic biology” a humber of references were cited relating to guidelines and guidance on
risk management measures that may be applicable to organisms, components and products of synthetic
biology. These references are listed in in annex I11.

* CBD/SYNBIO/AHTEG/2017/1/1.
! The notification and submissions are available online at http://bch.chd.int/synbio/submissions/2017-2018.shtml.

2 The discussions under the Open-ended Online Forum on Synthetic Biology are available at http:/bch.cbd.int/synbio/open-
ended/discussion/
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LIST OF DOCUMENTS CITED OR INCLUDED AS ELECTRONIC COPIES IN THE

SUBMISSIONS
TITLE SUBMITTED BY

ACB (2017). Biosafety Considerations of Novel Plant Breeding Techniques.

. AR TWN
African Centre for Biodiversity, Johannesburg
ACB (2017). Biosafety Risks of Genome Editing Techniques in Plant Breeding.

. AT TWN
African Centre for Biodiversity, Johannesburg
Agapito-Tenfen, S.Z. (2016) Biosafety aspects of genome-editing techniques.
Biosafety Briefing, Third World Network, Penang and African Centre for Biodiversity, TWN

Johannesburg.

Agapito-Tenfen, S.Z. and Wikmark, O.-G. 2015 Current status of emerging
technologies for plant breeding: Biosafety and knowledge gaps of site directed
nucleases and oligonucleotide-directed mutagenesis Gen@k Biosafety Report 02/15,
43p.

Gen@k - Centre for
Biosafety

Akbari et al., Safeguarding gene drive experiments in the laboratory. Science
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4692367/pdf/nihms-745460.pdf

Imperial College
London

Aldemita RR, Reafio IM, Solis RO, Hautea RA (2015) Trends in global approvals of

Global Industry

biotech  crops  (1992-2014), GM  Crops Food  6:150-166.  doi: Coalition
10.1080/21645698.2015.1056972.
Alston, J. M., N. Kalaitzandonakes and J. Kruse. 2014. The size and distribution Center for the
from the adoption of biotech soybean varieties. Chapter 45 in S. J. Smyth, P. W. B. | Study of Science
Phillips and D. Castle (eds.) Handbook on Agriculture, Biotechnology and and Innovation
Development, 728-751. Cheltenham, UK: Edward Elgar Publishing Ltd. Policy
Areal, F. J., L. Riesgo and E. Rodriguez-Cerezo. 2013. Economic and agronomic Center for_the
. - i . . Study of Science
impact of commercialized GM crops: A meta-analysis. Journal of Agricultural .

! o and Innovation
Science 151: 1: 7-33. Policy

Atkinson, LA.E., 1985. The spread of commensal species of Rattus to oceanic
islands and their effects on island avifaunas. In: Moors, P.J. (Ed.), Conservation of
Island Birds. International Council for Bird Preservation, Cambridge, pp. 35-81.

Island Conservation

Australian Academy of Science. Synthetic gene drives in Australia: implications of
emerging technologies. AAS
https://www.science.org.au/files/userfiles/support/documents/gene-drives-discussion-
paper-may2017.pdf

Imperial College
London

Ayobami AS, Valesca A, Vidal BF, Vasco A (2013) Biotechnology and agriculture,
Journal of Biosafety and Health Education 1:2. doi: 10.4172/jbhe.1000103.

Global Industry
Coalition

Bagley, M. (2015) Digital DNA: The Nagoya Protocol, Intellectual Property
Treaties, and Synthetic Biology.
http://www.synbioproject.org/site/assets/files/1395/digital_dna_final.pdf?

North Carolina
State University
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Beaghton et al. Requirements for Driving Antipathogen Effector Genes into
Populations of Disease Vectors by Homing. Genetics

Imperial College

http://www.genetics.org/content/205/4/1587 London
Center for the
Berg, P. and M. Singer. 1995. The recombinant DNA controversy: Twenty years | Study of Science
later. Proceedings of the National Academy of Sciences 92: 9011-9013. and Innovation
Policy
Berg, P., D. Baltimore, H. W. Boyer, S. N. Cohen, R. W. Davis, D. S. Hogness, D. Center for the
Nathans, R. Roblin, J. D. Watson, S. Weissman and N. D. Zinder. 1974. Potential | Study of Science
biohazards of recombinant DNA molecules. Proceedings of the National Academy and Innovation
of Sciences of the United States of America 71: 7: 2593-2594. Policy

Bergeson, L. et. al. (2015) The DNA Of The U.S. Regulatory System: Are We
Getting It Right For Synthetic Biology?
http://www.synbioproject.org/site/assets/files/1388/synbio_reg_report final.pdf

North Carolina
State University

Biden, S. 2016. Comparing the Adoption of Genetically Modified Canola in
Canada and Australia: The Environmental and Economic Opportunity Costs of
Delay. University of Saskatchewan Masters’ of Science Thesis.

Center for the
Study of Science
and Innovation
Policy

Biofuelwatch. 2016. Beware False Promises: Algal Oils and Other Products of
Synthetic Biology Aren’t About to Save the Orangutan.... But Carry Serious New
Risks. http://www.biofuelwatch.org.uk/2016/synbio-and-palmoil-briefing/

Biofuelwatch

Brookes G, Barfoot P (2016) GM crops: global socio-economic and environmental
impacts 1996-2014. PG Economics Ltd, UK.

Global Industry
Coalition

Brookes G, Barfoot P (2016) GM crops: global socio-economic and environmental

Global Industry

impacts 1996-2014. PG Economics Ltd, UK. Coalition
Brookes, G. and P. Barfoot. 2017a. GM crops: global socio-economic and Center for_the
. . . . | Study of Science
environmental impacts 1996-2015. Available online at: .
) . and Innovation
http://www.pgeconomics.co.uk/page/43/ Poli
olicy
Brookes, G. and P. Barfoot. 2017b. Environmental impacts of genetically modified Sti 3”%;?&3;};
(GM) crop use 1996-2015: Impacts on pesticide use and carbon emissions. GM y .
s and Innovation
Crops and Food 8: 2: 117-147. Policy

Brunner, K. 2017. Biofuelwatch Responds to First Open Pond Testing of GMO
Algae. http://www.biofuelwatch.org.uk/2017/biofuelwatch-responds-to-first-open-
pond-testing-of-gmo-algae/

Biofuelwatch

Campbell, K. J., Beek, J., Eason, C. T., Glen, A. S., Godwin, J., Gould, F., Holmes, N.
D., Howald, G. R., Madden, F. M., Ponder, J. B., Threadgill, D. W., Wegmann, A. &
Baxter, G. S. (2015) The next generation of rodent eradications: Innovative
technologies and tools to improve species specificity and increase their feasibility
on islands. Biological Conservation 185: 47-58.

Island Conservation

Carpenter JE (2011) Impacts of GM crops on biodiversity, GM Crops 2:1-17.

Global Industry
Coalition



http://www.genetics.org/content/205/4/1587
http://www.synbioproject.org/site/assets/files/1388/synbio_reg_report_final.pdf
http://www.biofuelwatch.org.uk/2016/synbio-and-palmoil-briefing/
http://www.pgeconomics.co.uk/page/43/
http://www.biofuelwatch.org.uk/2017/biofuelwatch-responds-to-first-open-pond-testing-of-gmo-algae/
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Carpenter JE (2013) The socio-economic impacts of currently commercialized
genetically engineered crops, International Journal of Biotechnology 12:249-268. doi:

Global Industry

10.1504/ijbt.2013.059248. Coalition
Center for the
Carpenter, J. 2010. Peer-reviewed surveys indicate positive impact of | Study of Science
commercialized GM crops. Nature Biotechnology 28: 4: 319-321. and Innovation
Policy

Carstens K, Anderson J, Bachman P, de Schrijver A, Dively G, Federici B, Hamer M,
Gielkens M, Jensen P, Lamp W, Rauschen S, Ridley G, Romeis J, Waggoner A (2012)
Genetically modified crops and aquatic ecosystems: considerations for
environmental risk assessment and nontarget organism testing. Transgenic
Research 21:813-42. doi:10.1007/s11248-011-9569-8.

Global Industry
Coalition

Carstens K, Cayabyab B, De Schrijver A, Gadaleta PG, Hellmich RL, Romeis J, Storer
N, Valicente FH, Wach M (2013) Surrogate species selection for assessing potential
adverse environmental impacts of genetically engineered insect-resistant plants on
non-target organisms, GM Crops and Food 5(1) Taylor & Francis: 11-15.
doi:10.4161/gmcr.26560.

Global Industry
Coalition

Casacuberta JM, Devos Y, du Jardin P, Ramon M, Vaucheret H, Nogué F (2015)
Biotechnological uses of RNAI in plants: risk assessment considerations, Trends in
Biotechnology 33: 145-47. doi:10.1016/j.tibtech.2014.12.003.

Global Industry
Coalition

CAS-TWAS CoEBio (2016) Biotechnology: A Growing Field in the Developing
World. Clarivate Analytics: Available at:
http://english.im.cas.cn/ns/es/201611/W020161115403490152491.pdf

Global Industry
Coalition

CERA (2014) Low-level presence in seed : a science based approach to expedited
environmental risk assessment
http://www.ceragmc.org/files/cera/uploads/era_llp in _seed workshop proceedings 20

14.pdf.

Global Industry
Coalition

Chang, A. C. Y. and S. N. Cohen. 1974. Genome construction between bacterial
species in vitro: Replication and expression of staphylococcus plasmid genes in
Escherichia coli. Proceedings of the National Academy of Sciences of the United
States of America 71: 4: 1030-1034.

Center for the
Study of Science
and Innovation
Policy

Cohen, S. N., A. C. Y. Chang, H. W. Boyer and R. B. Helling. 1973. Construction of
biologically functional bacterial plasmids in vitro. Proceedings of the National
Academy of Sciences of the United States of America 70: 11: 3240-3244.

Center for the
Study of Science
and Innovation
Policy

Cominelli E, Tonelli C (2010) Transgenic crops coping with water scarcity, New
Biotechnology 27:473-477.

Global Industry
Coalition

Commission on Genetic Resources for Food and Agriculture (2011) Agriculture
biotechnologies in developing countries: Options and opportunities in crops,
forestry, livestock, fisheries and agro-industry to face the challenges of food
insecurity and climate change. CGRFA 13/11/Inf.8 Commission on Genetic
Resources for the Food and Agriculture Organization, Rome.

Global Industry
Coalition
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Cummings CL, Kuzma J (2017) Societal Risk Evaluation Scheme (SRES):
Scenario-Based Multi-Criteria Evaluation of Synthetic Biology Applications. PL0S
ONE 12(1): e0168564. doi:10.1371/journal.pone.0168564
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0168564

North Carolina
State University

Deredec et al. Requirements for effective malaria control with homing
endonuclease genes. PNAS https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3203790/

Imperial College
London

Drinkwater, K., et. al. (2014) Creating A Research Agenda For The Ecological
Implications Of Synthetic Biology.
https://www.wilsoncenter.org/sites/default/files/SYNBIO create%20an%20agenda V4.

pdf

North Carolina
State University

Dubelman S, Fischer J, Zapata F, Huizinga K, Jiang C, Uffman J, Levine S, Carson D
(2014) Environmental fate or double-stranded RNA in agricultural soils, PLoS
ONE 9:€93155 do0i.10.1371/journal.pone.0093155.

Global Industry
Coalition

Eckhoff et al., Impact of mosquito gene drive on malaria elimination in a
computational model with explicit spatial and temporal dynamics. PNAS
http://www.pnas.org/content/114/2/E255.full

Imperial College
London

Ernsting, A. Precautionary approach to synthetic biology needs to be translated
into effective regulation. Square Brackets May 2016(10): 26
https://www.cbd.int/ngo/square-brackets/square-brackets-2016-04-en.pdf

Biofuelwatch

Esvelt KM, Smidler AL, Catteruccia F and Church GM, Concerning RNA-guided
gene drives for the alteration of wild populations, eLife 2014 Jul 17;3. pii: e03401.
doi: 10.7554/eL.ife.03401.

Federation of
German Scientists

European Academies Science Advisory Council. Genome editing: scientific
opportunities, public interests and policy options in the European Union EASAC
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Genome_Editing/EASAC R
eport_31 on_Genome_Editing.pdf

Imperial College
London

Finger, R., N. El Benni, T. Kaphengst, C. Evans, S. Herbert, B. Lehmann, S. Morse
and N. Stupak. 2011. A meta-analysis on farm-Ilevel costs and benefits of GM crops.
Sustainability 3: 743-762.

Center for the
Study of Science
and Innovation
Policy

First, N. L. and F. P. Haseltine. 1988. Transgenic animals. Proceedings of the
Symposium on Transgenic Technology in Medicine and Agriculture. Boston:
Butterworth-Heinemann.

Center for the
Study of Science
and Innovation
Policy

Flynn KJ, Mitra A, Greenwell HC, Sui J. 2013 Monster potential meets potential
monster: pros and cons of deploying genetically modified microalgae for biofuels
production. Interface Focus 3: 20120037.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3638280/

Biofuelwatch

Food and Agriculture International Conference Technical Paper (2010) Agricultural
biotechnology for food security and sustainable development: options and
priorities for action by the international community. ABDC-10/9 Food and
Agriculture Organization, Rome.

Global Industry
Coalition

Fraley, R. T., S. G. Rogers and R. B. Horsch. 1983. Use of a chimeric gene to confer
antibiotic resistance to plant cells. In Advances in Gene Technology: Molecular
Genetics of Plants and Animals, K. Downey, R. W. Voellmy, F. Ahmad and J. Schultz
(eds.). New York: Academic Press, pp. 211-221.

Center for the
Study of Science
and Innovation
Policy



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0168564
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3203790/
https://www.wilsoncenter.org/sites/default/files/SYNBIO_create%20an%20agenda_v4.pdf
https://www.wilsoncenter.org/sites/default/files/SYNBIO_create%20an%20agenda_v4.pdf
http://www.pnas.org/content/114/2/E255.full
https://www.cbd.int/ngo/square-brackets/square-brackets-2016-04-en.pdf
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Genome_Editing/EASAC_Report_31_on_Genome_Editing.pdf
http://www.easac.eu/fileadmin/PDF_s/reports_statements/Genome_Editing/EASAC_Report_31_on_Genome_Editing.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3638280/
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Framond, A. J., M. W. Bevan, K. A. Barton, R. Flavell and M. D. Chilton. 1983. Mini-
ti plasmid and a chimeric gene construct: New approaches to plant gene vector
construction. In Advances in Gene Technology: Molecualr Genetics of Plants and
Animals, K. Downey, R. W. Voellmy, F. Ahmad and J. Schultz (eds.). New York:
Academic Press, pp. 159-170.

Center for the
Study of Science
and Innovation
Policy

Franke AC, Beukers MLH, Broer W, Bunte FHJ, Dolstra O, Engelbronner-Kolff FMd',
Lotz LAP, Montfort J, Nikoloyuk J, Rutten MM, Smulders MJM, Wiel CCM van de,
Zijl M (2011) Sustainability of current GM crop cultivation: review of people,
planet, profit effects of agricultural production of GM crops, based on the cases of
soybean, maize, and cotton. Plant Research International report 386. Wageningen
UR.

Global Industry
Coalition

Galizi et al., A synthetic sex ratio distortion system for the control of the human
malaria mosquito. Nature Communication
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4057611/

Imperial College
London

Garcia-Alonso M, Hendley P, Bigler F, Mayeregger E, Parker R, Rubinstein C, Satorre
E, Solari F, McLean M (2014) Transportability of confined field trial data for
environmental risk assessment of genetically engineered plants: a conceptual
framework, Transgenic Research doi:10.1007/s11248-014-9785-0.

Global Industry
Coalition

Gordon, J. W., G. A. Scangos, D. J. Plotkin, J. A. Barbosa and F. H. Ruddle. 1980.
Genetic transformation of mouse embryos by microinjection of purified DNA.
Proceedings of the National Academy of Sciences of the United States of America 77:
12: 7380-7384.

Center for the
Study of Science
and Innovation
Policy

Gould, F and Schliekelman, P. Population Genetics Of Autocidal Control And
Strain Replacement Annual Review of Entomology 2004 49:1, 193-217

North Carolina
State University

Gould, F. (2008), Broadening The Application Of Evolutionarily Based Genetic
Pest Management. Evolution, 62: 500-510. doi:10.1111/j.1558-5646.2007.00298.x

North Carolina
State University

Gouse, M. 2013. An evaluation of the gender differentiated impact of genetically

modified crop adoption: A pilot study in South Africa - GM maize and gender: St(lzjgmirf?éig;]ie
Evidence from smallholder farmers in KwaZulu-Natal, South Africa. Project y :

. ) . and Innovation
report to the Program for Biosafety Systems, International Food Policy Research Polic
Institute. y
Green JM (2012) The benefits of herbicide-resistant crops, Pest Management Global Industry
Science 68:1323- 1331. doi: 10.1002/ps.3374. Coalition

Center for the
Gruere, G. and D. Sengupta. 2011. Bt cotton and farmer suicides in India: An | Study of Science
evidence-based assessment. Journal of Development Studies 47: 2: 316-337. and Innovation
Policy
Gusta, M., S. J. Smyth, K. Belcher, P. W. B. Phillips and D. Castle. 2011. Economic Center for-the
: . - . Study of Science
benefits of genetically-modified herbicide-tolerant canola for producers. .
. T and Innovation
AgBioForum 14: 1: 1-13. Policy

Haggman H, Raybould A, Borem A, Fox T, Handley L, Hertzberg M, Lu MZ,
Macdonald P, Oguchi T, Pasquali G, Pearson L, Peter G, Quemada H, Séguin A,
Tattersall K, Ulian E, Walter C, McLean M (2013) Genetically engineered trees for
plantation forests: key considerations for environmental risk assessment, Plant
Biotechnology Journal 11:785-98. d0i:10.1111/pbi.12100.

Global Industry
Coalition
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Hammond et al., CRISPR-Cas9 gene drive system targeting female reproduction in

Imperial College

the malaria mosquito vector Anopheles gambiae. Nature London
http://www.nature.com/nbt/journal/v34/n1/full/nbt.3439.html

Haut Conseil des biotechnologies. 2017. Comite scientifique: Avis en réponse a la

saisine du 12 octobre 2015 concernant I’utilisation de moustiques génétiquement France
modifiés dans le cadre de la lutte antivectorielle

Haut Conseil des biotechnologies. 2017. Recommandation du CEES relative a la

Saisine du 12 octobre 2015 sur ’utilisation de moustiques modifiés par les France

biotechnologies pour la lutte antivectorielle

Haut Conseil des Biotechnologies. Avis du Comité Scientifique en réponse a la
saisine du 12 octobre 2015 concernant Dutilisation de moustiques génétiquement
modifiés dans le cadre de la lutte antivectorielle. HCB
http://www.hautconseildesbiotechnologies.fr/sites/www.hautconseildesbiotechnologies
fr/files/file fields/2017/06/06/aviscshcbmoustiques170607.pdf

Imperial College
London

Haut Conseil des Biotechnologies. Recommandation du CEES relative a la Saisine
du 12 octobre 2015 sur Putilisation de moustiques modifiés par les biotechnologies
pour la lutte antivectorielle. HCB
http://www.hautconseildesbiotechnologies.fr/sites/www.hautconseildesbiotechnologies
fr/files/file fields/2017/06/06/hcbceesmoustiquesrecommandation2juin2017.pdf

Imperial College
London

Herman RA, Price WD (2013) Unintended compositional changes in genetically
modified (GM) crops: 20 years of research. Journal of Agricultural and Food
Chemistry 61:11695-11701. doi: 10.1021/jf400135r.

Global Industry
Coalition

Hochkirch, A., Beninde, J., Fischer, M., Krahner, A., Lindemann, C., Matenaar, D.,
Rohde, K., Wagner, N., Wesch, C., Wirtz, S., Zink, A., Loétters, S., Schmitt, T., Proelss,
A. and Veith, M. (2017), License to Kill?—Disease Eradication Programs May Not
be in Line with the Convention on Biological Diversity. Conservation Letters.
doi:10.1111/conl.12370 http://onlinelibrary.wiley.com/doi/10.1111/conl.12370/full

European Network
Of Scientists For
Social And
Environmental
Responsibility

House of Lords, Science and Technology Select Committee. Genetically modified
insects. House of Lords http://www.parliament.uk/business/committees/committees-a-
z/lords-select/science-and-technology-committee/news-parliament-2015/gm-insects-
report-published/

Imperial College
London

Huang, J., J. Mi, H. Lin, Z. Wang, R. Chen, R. Hu, S. Rozelle and C. Pray. 2010. A

Center for the

decade of Bt cotton in Chinese fields: Assessing the direct effects and indirect | Study of Science
externalities of Bt cotton adoption in China. Science China: Life Sciences 53: 8: and Innovation
981-991. Policy
Hutchison, W. D., E. C. Burkness, P. D. Mitchell, et al. 2010. Area wide suppression Center for_the

. : . . Study of Science
of European corn borer with Bt maize reaps savings to non-Bt maize growers. and Innovation
Science 330: 6001: 222-225. :

Policy

James, C. 2017. Global status of commercialized biotech/GM crops: 2016. ISAAA Center for the
Brief 52. Available online at: | Study of Science
http://www.isaaa.org/resources/publications/briefs/52/download/isaaa-brief-52- and Innovation
2016.pdf. Policy

James, C. and A. F. Krattiger. 1996. Global review of the field testing and
commercialization of transgenic plants, 1986-1995: The first decade of crop
biotechnology. ISAAA Briefs 1. Ithaca, N.Y: ISAAA.

Center for the
Study of Science
and Innovation
Policy
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Jennifer Kuzma & Lindsey Rawls, Engineering the Wild: Gene Drives and
Intergenerational Equity, 56 Jurimetrics J. 279-296 (2016)

North Carolina
State University

Juma C (2012) Technological abundance for global agriculture: the role of
biotechnology (March 1, 2012). HKS Working Paper No. RWP12-008. Available at
SSRN: https://ssrn.com/abstract=2020447 or http://dx.doi.org/10.2139/ssrn.2020447.

Global Industry
Coalition

Karthikeyan A, Valarmathi R, Nandini S, Nandhakumar MR (2012) Genetically
modified crops: insect resistance, Biotechnology 11:119-126. doi:
10.3293/biotech.2012.119.126

Global Industry
Coalition

Keese PK, Robold AV, Myers RC, Weisman S, Smith J (2013) Applying a weed risk
assessment approach to GM crops, Transgenic Research September.
doi:10.1007/s11248-013-9745-0.

Global Industry
Coalition

Kljumper W, Qaim M (2014) A meta-analysis of the impacts of genetically modified

Global Industry

crops, PloS ONE 9:111629. doi: 10.1371/journal.pone.0111629. Coalition
Center for the
Klimper, W. and M. Qaim. 2014. A meta-analysis of the impacts of genetically | Study of Science
modified crops. PLOS One 9: 11: 1-7. and Innovation
Policy
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