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LIST OF REFERENCES ON SYNTHETIC BIOLOGY 

I. INTRODUCTION 

1. In decision 14/19, the Conference of the Parties decided to extend the Ad Hoc Technical Expert 

Group (AHTEG) on synthetic biology with renewed membership, taking into account, inter alia, the work 

on risk assessment under the Cartagena Protocol, to work in accordance with the terms of reference 

annexed to that decision. In the same decision, the Conference of the Parties requested the Executive 

secretary to facilitate the work of the AHTEG by, among other things, collecting and synthesizing 

relevant information. 

2. Based on the above, the Secretariat has compiled a list of references from various sources with 

the aim to support the AHTEG deliberations by providing background information that may be relevant 

for discussion on the various agenda items. 

3. The present compilation of references contains references submitted through the submissions on 

synthetic biology (section II), references shared during the Open-Ended Online Forum on Synthetic 

Biology (section III), and additional references for the AHTEG on Synthetic Biology (section IV).  

4. It is worth noting that due to the cross-cutting nature of some of the topics and references here 

provided, they may fit in more than one of the categories provided below, and therefore, AHTEG 

members are requested to consider this as a guidance and to use their own judgement towards the use and 

analysis of the references contained in this document. 

5. The present document contains only peer-reviewed articles, opinion documents and perspectives. 

II. REFERENCES FROM SUBMISSIONS ON SYNTHETIC BIOLOGY 

Cellular sensors, cell-free systems, genetic circuits, and bio-based design 

Andrews, Nielsen and Voigt, 2018, Cellular checkpoint control using programmable sequential 

logic, Science 361 (6408), eaap8987, DOI: 10.1126/science.aap8987 

Benítez-Mateos, A., Llarena, I., Sánchez-Iglesias, A., & López-Gallego, F., 2018, Expanding One-

Pot Cell-Free Protein Synthesis and Immobilization for On-Demand Manufacturing of Biomaterials, 

ACS Synthetic Biology 7 (3), 875-884, DOI: 10.1021/acssynbio.7b0038 

Chang, HJ et al., 2017, Microbially derived biosensors for diagnosis, monitoring and epidemiology. 

Microb Biotechnol. 10: 1031–1035. doi: 10.1111/1751-7915.12791 

Gao et al., 2018, Programmable protein circuits in living cells, Science 361 (6408), 1252-1258, doi: 

10.1126/science.aat5062. 

https://www.cbd.int/doc/decisions/cop-14/cop-14-dec-19-en.pdf
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Jiang, L., Zhao, J., Lian, J., & Xu, Z., 2018, Cell-free protein synthesis enabled rapid prototyping for 

metabolic engineering and synthetic biology, Synthetic and Systems Biotechnology, Volume 3, Issue 

2, Pages 90-96,ISSN 2405-805X, https://doi.org/10.1016/j.synbio.2018.02.003 

Karig DK. Cell-free synthetic biology for environmental sensing and remediation., 2017,  Curr Opin 

Biotechnology; 45:69–75. http://dx.doi.org/10.1016/j.copbio.2017.01.010 14 

Lu Y., 2017,  Cell-free synthetic biology: Engineering in an open world. Synth Syst Biotechnol; 

2(1):23–7. http://dx.doi.org/10.1016/j.synbio.2017.02.003 

Ma D, Shen L, Wu K, Diehnelt CW, Green AA., 2018, Low-cost detection of norovirus using 

paperbased cell-free systems and synbody-based viral enrichment. Synth Biol 2018 3(1). Available 

from: https://academic.oup.com/synbio/article/doi/10.1093/synbio/ysy018/5102817 

Martin, R., Mjewska, N., Chen, C., Albanetti, T., Jimenez, B., Schmelzer, A., Jewett, M., & Roy, V., 

2017, Development of a CHO-Based Cell-Free Platform for Synthesis of Active Monoclonal 

Antibodies, ACS Synthetic Biology 2017 6 (7), 1370-1379, DOI: 10.1021/acssynbio.7b00001 

Nowogrodzki, A., 2018, The automatic-design tools that are changing synthetic biology, Nature 

564.7735, 291. 

Ogonah, O., Polizzi, K., & Bracewell, D., 2017, Cell free protein synthesis: a viable option for 

stratified medicines manufacturing?, Current Opinion in Chemical Engineering,Volume 

18,2017,Pages 77-83,ISSN 2211-3398, https://doi.org/10.1016/j.coche.2017.10.003 

Pardee K, Green AA, Ferrante T, Cameron DE, Daleykeyser A, Yin P, et al., 2014, Paper-based 

synthetic gene networks. Cell 2014;159(4):940–54. http://dx.doi.org/10.1016/j.cell.2014.10.004 

Pardee K, Green AA, Takahashi MK, Braff D, Lambert G, Lee JW, et al. Rapid, Low-Cost Detection 

of Zika Virus Using Programmable Biomolecular Components., 2016, Cell, 165(5):1255–66. 

https://doi.org/10.1016/j.cell.2016.04.059 

Park et al., 2019, Engineering Epigenetic Regulation Using Synthetic Read-Write Modules, Cell 176 

(1), 227-238, doi: 10.1016/j.cell.2018.11.002 

Perez, J., Stark, J., & Jewett, M., 2016, Cell-Free Synthetic Biology: Engineering Beyond the Cell, 

Cold Spring Harb Perspect Biol December 2016;8:a023853, doi:10.1101/cshperspect.a023853 

Sheth, Ravi U., and Harris H. Wang., 2018, DNA-based memory devices for recording cellular 

events, Nature Reviews Genetics (2018): 1. 

Soltani, M. Davis, B., Ford, H., Nelson, J.A.D., & Bundy, B., 2018, Reengineering cell-free protein 

synthesis as a biosensor: Biosensing with transcription, translation, and protein-folding, Biochemical 

Engineering Journal, Volume 138, Pages 165-171,ISSN 1369-703X, 

https://doi.org/10.1016/j.bej.2018.06.014 

Takahashi MK, Tan X, Dy AJ, Braff D, Akana RT, Furuta Y, et al., 2018, A low-cost paper-based 

synthetic biology platform for analyzing gut microbiota and host biomarkers. Nat Commun 2018 

;9(1):3347. Available from: http://www.nature.com/articles/s41467-018-05864-4 

Tang, Q et al., 2018, Developing a Synthetic Biology Toolkit for Comamonas testosteroni, an 

Emerging Cellular Chassis for Bioremediation. ACS Synth Biol. 20:1753-1762. 

https://doi.org/10.1016/j.synbio.2018.02.003
http://dx.doi.org/10.1016/j.copbio.2017.01.010%2014
http://dx.doi.org/10.1016/j.synbio.2017.02.003
https://academic.oup.com/synbio/article/doi/10.1093/synbio/ysy018/5102817
https://doi.org/10.1016/j.coche.2017.10.003
http://dx.doi.org/10.1016/j.cell.2014.10.004
https://doi.org/10.1016/j.cell.2016.04.059
https://doi.org/10.1016/j.bej.2018.06.014
http://www.nature.com/articles/s41467-018-05864-4
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Wen et al., 2017, Cell-Free Biosensor for Detecting Quorum Sensing Molecules in P. aeruginosa-

Infected Respiratory Samples, ACS Synthetic Biology 2017 6 (12), 2293-2301, DOI: 

10.1021/acssynbio.7b00219 

Wilding, K., Schinn, S-M, Long, E., & Bundy,B., 2018, The emerging impact of cell-free chemical 

biosynthesis, Current Opinion in Biotechnology, Volume 53, Pages 115-121, ISSN 0958-1669, 

https://doi.org/10.1016/j.copbio.2017.12.019 

Yousefi, H., Ali, M. M., Su, H.-M., Filipe, C. D. M., & Didar, T. F. (2018). Sentinel Wraps: Real-

Time Monitoring of Food Contamination by Printing DNAzyme Probes on Food Packaging. ACS 

Nano, 12(4), 3287–3294. https://doi.org/10.1021/acsnano.7b08010 

Zhou et al., 2018, Circuit design features of a stable two-cell system, Cell, 172 (4), 744-757 

https://doi.org/10.1016/j.cell.2018.01.015 

Gene Drives 

Adelman, Z. N., Pledger, D., & Myles, K. M. (2017). Developing standard operating procedures for 

gene drive research in disease vector mosquitoes. Pathogens and Global Health, 111(8), 436–447. 
https://doi.org/10.1080/20477724.2018.1424514 

Akbari OS, Bellen HJ, Bier E, Bullock SL, Burt A, Church GM, Cook KR, Duchek P, Edwards OR, 

Esvelt KM, Gantz VM, Golic KG, Gratz SJ, Harrison MM, Hayes KR, James AA, Kaufman TC, 

Knoblich J, Malik HS, Matthews KA, O’Conner-Giles KM, Parks AL, Perrimon N, Port F, Russell 

S, Ueda R, Wildonger J, 2015, Safeguarding gene drive experiments in the laboratory – Multiple 

stringent confinement strategies should be used whenever possible, Science 349: 927-929 

Baltzegar J., Barnes J. C., Elsensohn J. E., Gutzmann N., Jones M. S., King S., Sudweeks J, 2018, 

Anticipating complexity in the deployment of gene drive insects in agriculture. J. Responsible 

Innovation 5 (S1): 81-97  

Beech, C.J., Vasan, S.S., Quinlan, M.M., Capurro, M.L., Alphey, L., Bayard, V., Bouaré, M., 

McLeod, M.C., Kittayapong, P., Lavery, J.V., et al., 2009, Deployment of Innovative Genetic Vector 

Control Strategies: Progress on Regulatory and Biosafety Aspects, Capacity Building and 

Development of Best-Practice Guidance. Asia Pac J Mol Biol Biotechnol 17, 75-85. 

Benedict et al., 2018, Recommendations for Laboratory containment and management of gene drive 

systems in athropods, Vector borne zoonotic dis. 2018 Jan 1; 18(1):2-13 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5846571/ 

Brossard, D., Belluck, P., Gould, F., and Wirz, C.D.,2019, Promises and perils of gene drives: 

Navigating the communication of complex, post-normal science. PNAS 201805874. 

Buchman, A., Marshall, J.M., Ostrovski, D., Yang, T., and Akbari, O.S., 2018, Synthetically 

engineered Medea gene drive system in the worldwide crop pest Drosophila suzukii. Proceedings of 

the National Academy of Sciences of the United States of America 115, 4725–4730. 

Burt, A., and Crisanti, A., 2018, Gene Drive: Evolved and Synthetic. ACS Chemical Biology 13. 

Burt, A., and Trivers, R., 2006, Genes in Conflict: the Biology of Selfish Genetic Elements (Belknap 

Press of Harvard University Press). 

https://doi.org/10.1016/j.copbio.2017.12.019
https://doi.org/10.1021/acsnano.7b08010
https://doi.org/10.1016/j.cell.2018.01.015
https://doi.org/10.1080/20477724.2018.1424514
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5846571/
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Burt, D. 2018, Self-limiting population genetic control with sex-linked genome editors, 285, 

Proceedings of the Royal Society B: Biological Sciences 

https://royalsocietypublishing.org/doi/10.1098/rspb.2018.0776 

Callaway, E., 2017, Gene drives meet the resistance. Nature 542:15. 

Callaway, E, 2018, Controversial CRISPR gene drives tested in mammals for the first time. Nature 

559, 164 DOI: 10.1038/d41586-018-05665-1. https://www.nature.com/articles/d41586-018-05665-1 

Campbell KJ, Beek J, Eason CT, Glen AS, Godwin J, Gould F, Holmes ND, Howald GR, Madden 

FM, Ponder JB, Threadgill DW, Wegmann AS, Baxter GS, 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. 

Champer et al., 2019, Molecular safeguarding of CRISPR gene drive experiments, eLife, 

https://elifesciences.org/articles/41439 

Champer J, Liu J, Oh SY, Reeves R, Luthra A, Oakes N, Clark AG, Messer PW (2018) Reducing 

resistance allele formation in CRISPR gene drive. Proceedings of the National Academy of Sciences 

USA 115: 5522-5527 

Collins CH. Gene drive: A genetic tool that can alter – and potentially eliminate – entire species has 

taken a dramatic leap forward. Scientific American 14 September 2018. 

https://www.scientificamerican.com/article/gene-drive1/ 

Collins, J., 2018, Gene drives in our future: challenges of and opportunities for using a self-

sustaining technology in pest and vector management, BMC Proceedings, Jul 19;12(Suppl 8):9. doi: 

10.1186/s12919-018-0110-4 

Conklin BR, 2019, On the road to a gene drive in mammals. Nature 566: 43-45. doi: 

10.1038/d41586-019-00185-y 

Courtier-Orgogozo V, Morizot B, Boëte Ch, 2017, Agricultural pest control with CRISPR-based 

gene drive: time for public debate. Should we use gene drive for pest control? EMBO Reports, May 

16, 2017 

de Jong TJ, 2017), Gene drives do not always increase in frequency: from genetic models to risk 

assessment. Journal of Consumer Protection and Food Safety 12: 299-307 

Dhole et al., 2018, Invasion and migration of spatially self-limiting gene drives: A comparative 

analysis, Evol. Appl. 11:797-808 https://onlinelibrary.wiley.com/doi/full/10.1111/eva.12583 

Drury DW, Dapper AL, Siniard DJ, Zentner GE, Wade MJ, 2017, CRISPR/Cas9 gene drives in 

genetically variable and nonrandomly mating wild populations. Science Advances 3: e1601910 DOI: 

10.1126/sciadv.1601910 

Eckhoff, PA, Wenger, EA, Godfray H,C, Burt,A., 2017, Impact of mosquito gene drive on malaria 

elimination in a computational model with explicit and temporal dynamics. Proceedings of the 

National Academy of Sciences. 114 (2): E255-E264; DOI: 10.1073/pnas.1611064114  

Emerson, C., James, S., Littler, K., and Randazzo, F. (Fil) (2017). Principles for gene drive research. 

Science, 01 Dec 2017: Vol 358, issues 6367, pp. 1135-1136. 

http://science.sciencemag.org/content/358/6367/1135.full 

https://royalsocietypublishing.org/doi/10.1098/rspb.2018.0776
https://www.nature.com/articles/d41586-018-05665-1
https://elifesciences.org/articles/41439
https://www.scientificamerican.com/article/gene-drive1/
https://onlinelibrary.wiley.com/doi/full/10.1111/eva.12583
http://science.sciencemag.org/content/358/6367/1135.full
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Esvelt, KM & Gemmell, NJ (2017). Conservation demands safe gene drive. PLoS Biology 15, 

e2003850. doi:10.1371/journal.pbio.2003850 

Esvelt, K.M., Smidler, A.L., Catteruccia, F., and Church, G.M. (2014). Concerning RNA-guided 

gene drives for the alteration of wild populations. ELife 3, 1–21. 

Gantz, V.M., Jasinskiene, N., Taratenkova, O., Fazekas, A., Macias, V.M., Bier, E., and James, A.A., 

2015, Highly efficient Cas9-mediated gene drive for population modification of the malaria vector 

mosquito Anopheles stephensi. Proc. Natl. Acad. Sci. USA 215, E6736–E6743. 

Grunwald et al., 2019, Super-Mendelian inheritance mediated by CRISPR–Cas9 in the female mouse 

germline, Nature 566 (7742), 105-109, https://doi.org/10.5281/zenodo.2003087 

Hammond, A., Galizi, R., Kyrou, K., Simoni, A., Siniscalchi, C., Katsanos, D., Gribble, M., Baker, 

D., Marois, E., Russell, S., et al. (2016). A CRISPR-Cas9 gene drive system targeting female 

reproduction in the malaria mosquito vector Anopheles gambiae. Nature Biotechnology 34, 78–83 

Hammond et al. 2019, The creation and selection of mutations resistant to a gene drive over multiple 

generations in the malaria mosquito, PLoS Genetics. 13(10):e100703 

doi:10.1371/journal.pgen.1007039 

Hayes KR, Hosack GR, Dana GV, Foster SD, Ford JH, Thresher R, Ickowicz A, Peel D, Tizard M, 

De Barro P, Strive T, Dambacher JM, 2018, Identifying and detecting potentially adverse ecological 

outcomes associated with the release of gene-drive modified organisms, Journal of Responsible 

Innovation, 5:sup1, S139-S158, DOI: 10.1080/23299460.2017.1415585 6  

Journal of Responsible Innovation, vol 5, 2018: Roadmap to gene drives 

https://www.tandfonline.com/toc/tjri20/5/sup1?nav=tocList 

Kandul, N, Liu, J., Sanchez, H., Wu, S., Marshall, J., & Akbari, O. S., 2019, Transforming insect 

population control with precision guided sterile males with demonstration in flies, Nature 

Communications, 2019. http://dx.doi.org/10.1038/s41467-018-07964-7 

Kyrou, K., Hammond, A.M., Galizi, R., Kranjc, N., Burt, A., Beaghton, A.K., Nolan, T., and 

Crisanti, A., 2018, A CRISPR–Cas9 gene drive targeting doublesex causes complete population 

suppression in caged Anopheles gambiae mosquitoes. Nature Biotechnology 36, 1062–1066. 

Lindholm, A.K., Dyer, K.A., Firman, R.C., Lila Fishman, Wolfgang Forstmeier, Luke Holman, 

Hanna Johannesson, Ulrich Knief, Hanna Kokko, Amanda M. Larracuente, et al. (2016). The 

Ecology and Evolutionary Dynamics of Meiotic Drive. Trends in Ecology & Evolution 31, 315–326. 

12 

Marshall JM, Akbari OS., 2018, Can CRISPR-Based Gene Drive Be Confined in the Wild? A 

Question for Molecular and Population Biology. ACS Chem Biol. Vol 13(2):424-430. 

Min, J., Smidler, A.L., Najjar, D., and Esvelt, K.M., 2018, Harnessing gene drive. Journal of 

Responsible Innovation 5. 

Mitchell P. D., Brown Z., McRoberts N., 2018, Economic issues to consider for gene drives. J. 

Responsible Innovation 5 (S1) 180-202 

Moro D, Byrne M, Kennedy M, Campbell S, Tizard M, 2018, Identifying knowledge gaps for gene 

drive research to control invasive animal species: The next CRISPR step. Global Ecology and 

Conservation 13: e00363 DOI: 10.1016/j.gecco.2017.e00363 
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Neve, P., 2018, Gene drive systems: do they have a place in agricultural weed management?, Pest 

Management Science, 74, 12, https://doi.org/10.1002/ps.5137 

Neves MP, Drumi C, 2017, Ethical implications of fighting malaria with CRISPR/Cas9. BMJ Global 

Health 2: e000396 DOI:10.1136/bmjgh-2017-000396 

Noble C, Adlam B, Church GM, Esvelt KM, Nowak MA, 2018, Current CRISPR gene drive systems 

are likely to be highly invasive in wild populations. Elife. Vol 19;7. 

Noble, Ch., Olejarz, J., Esvelt, K. M., Church, G. M., Nowak, M. A., 2017, Evolutionary dynamics 

of CRISPR gene drives. Science Advances 3: e1601964. 

Nolan T, Crisanti A, 2017, Using gene drives to limit the spread of Malaria. The Scientist 

https://www.thescientist.com/features/using-gene-drives-to-limit-the-spread-of-malaria-32286. 

Oberhofer, G., Ivy, T., and Hay, B.A., 2018, Behavior of homing endonuclease gene drives targeting 

genes required for viability or female fertility with multiplexed guide RNAs. Proceedings of the 

National Academies of Sciences, Engineering, and Medicine USA. 115 E9343-E9352. 

Okumu, F., de Andrade, P.P., Savadogo, M., James, S., Roberts, A., Quemada, H., and Singh, J.A., 

2017, Results from the Workshop “Problem Formulation for the Use of Gene Drive in Mosquitoes.” 
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Oye, K. A., Esvelt, K., Appleton, E., Catteruccia, F., Church, G. M., Kuiken, T., Lightfoot, S. B. Y., 
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Rudenko, L., Palmer, M.J., and Oye, K, 2018, Considerations for the governance of gene drive 
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https://www.tandfonline.com/doi/full/10.1080/20477724.2018.1478776 

Sandler, L., Hiraizumi, Y., and Sandler, I., 1959, Meiotic Drive in Natural Populations of Drosophila 
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EMBO reports 19:e45760, p 4 

Gene Editing 
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https://www.thescientist.com/features/using-gene-drives-to-limit-the-spread-of-malaria-32286
https://www.tandfonline.com/doi/full/10.1080/20477724.2018.1478776
https://www.nature.com/articles/s41467-018-04252-2
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