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Discussion Overview 
• Synthetic Biology as an Emerging Technology 

• Technology Trends and Drivers

• Applications and Markets

• Integrated Tools and Technology Pillars

• Host Systems

• Parts/Devices: Synthesis and Assembly

• Biological Design Software

• Technology Considerations and Managing Risk

• Brief History of Synthetic Biology

• Bio-Security and Screening Workflow

• Bioethics



Synthetic Biology
• Engineering life for useful purposes

• A rapidly growing field of research & new approach to life sciences

• Multi-disciplinary: Engineering, biology & informatics converge

• Impacting a broad range industrial applications

Standardized Parts

Engineered Hosts

Assembly Tools

Computational Design Tools

Analytical Tools

Healthcare Energy Chemicals Agriculture Bio-Remediation

http://www.dfo-mpo.gc.ca/science/Publications/article/img/Bioremediation.jpg
http://www.sanjrajphotochem.in/full-images/680107.jpg
http://images.google.com/imgres?imgurl=http://www.bravenewleaf.com/photos/uncategorized/2008/03/29/biofuel.jpg&imgrefurl=http://bio-fuel-watch.blogspot.com/2009/06/biofuelwatch-s-asia-hunger-at-40-year.html&usg=__PHyiCLF0ecBEX2WQZAZ9oT4__FA=&h=318&w=425&sz=20&hl=en&start=137&um=1&itbs=1&tbnid=-0jVGJ672P5pFM:&tbnh=94&tbnw=126&prev=/images?q=biofuels&start=126&um=1&hl=en&sa=N&ndsp=21&tbs=isch:1
http://4.bp.blogspot.com/_mKAYhkWFeHs/SXdXwkPMieI/AAAAAAAABfU/y42LeQAUhAM/s400/pharmaceuticals12.jpg


Technology Trends and Drivers
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Synthetic Biology Technology Integration
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Managing Synthetic Biology Risk and Opportunity
Issues in synthetic biology common among many emerging technologies

Bio-Safety
• Safe use, containment & disposal for laboratory practitioners, developers & the public

Bio-Security
• Prevention of nefarious use

Bio-Ethics
• Ethical development & use of engineered biological systems



Key Events in Synthetic Biology



Bio-Safety and Bio-Security

• Important regulatory and compliance areas for life sciences 
researchers and companies involved in synthetic biology

• Assessing the safety risks (known/unknown) inherent in re-design 
of genomes or creation of new organisms. 

• Use of synthetic biology products/technologies and possible risks to 
lab personnel

• Lab containment and proper disposal to protect against accidental 
release potentially impacting communities and the environment

• Active surveillance and protection against nefarious use

• Assessing the risks of engineered organism release into the 
environment whose behavior or properties may not be fully 
understood



DEPARTMENT OF HEALTH AND

HUMAN SERVICES

Office of the Secretary

Screening Framework Guidance for

Synthetic Double-Stranded DNA

Providers

AGENCY: Department of Health and

Human Services, Office of the Secretary

Implementation of Gene Synthesis Bio-Security
Proactive Gene Synthesis Consortium:

• GENEART/Life Technologies, Integrated DNA Technologies, DNA 2.0, 

Blue Heron Biotechnology (Origen) and Genscript

• Culture of cooperation, responsibility and engagement

• Continuous improvement, sharing and use of best screening practices

• IGSC Harmonized Protocol: http://www.genesynthesisconsortium.org

http://www.genesynthesisconsortium.org/


Bio-Security Screening Workflow



Bio-Ethics
• Sufficiency of existing bioethics frameworks as for emerging technologies?

• Synthetic biology as “another level” of genetic engineering, generally not 
constrained by the natural genomes

• Like traditional biotechnology, synthetic biology:
• Use of science to manipulate nature, "enhancing" human beings or other organisms

• Distributive justice issues for who will benefit from technological advances

• Particular ethical issues related to synthetic biology: 
• Is it appropriate for humans to re-design the natural world to our benefit? 

• If so, should there be any limits on our power to do so? 

• Would answers to these questions change if ramifications of a "mistake“ are unclear?

• Current public opinion polls suggest a lack of understanding that may 

impede public acceptance and technology development

• Public acceptance requires greater understanding and awareness of the 
technology and its benefits from the scientific and business communities

• Broad engagement and discussion of the issues is key to the 

management of risk and the balance required for further development
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