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Storyline 

ÅhǾŜǊǾƛŜǿ ƻŦ ǿƻǊƪ ²ƻƻŘǊƻǿ ²ƛƭǎƻƴ /ŜƴǘŜǊ ŀƴŘ aL¢Ωǎ 
Program on Emerging Technologies have been 
conducting on upstream environmental risk 
assessment 
ïBeyond Containment 
ïComprehensive Environmental Assessment 
ïManaging Uncertainty 
ïData needs and testing methods 

ÅiGEM Safety Screening 
ÅDIYBIO biosafety/biosecurity efforts 
ÅClosing thoughts 



Who, What, and Why 

ÅWho: Synthetic biologist, industry, policy makers, 
NGOs, environmental microbiologists, ecologists, 
insurers, lawyers 

ÅWhat: Series of workshops evaluating specific 
synthetic biology applications near 
commercialization or field trial level 
ïIncidental release expected or deliberate release planned 

ÅWhy: assess risks, redesign applications, develop 
tests and evaluate proactive risk management 
processes 

 

 



Beyond Containment: Assessing, Testing and 
Demonstrating Safety on Release of SynBio 

Devices and Chassis 
 

ÅLumin Biosensor ς iGEM project  

ÅChassis design ς rE.coli 

ÅTagging sources of uncertainty  

ÅEnd of life issues 

ïWhat the product is designed for 

ïHow people might actually use it  
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Comprehensive Environmental 
Assessment 

ÅRates of evolution and changes in 
functionality 

ÅSurvival and persistence of the organism 

ÅFate and transport of functional genetic 
material 

ÅPhysiological differences and functionality 
between the wild and novel organism 

ÅProbabilistic modeling of gene transfer 
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A solar saltern, whose 
occupants benefit from 
archaea-to-bacteria transfer 
of salinity adaptations 

Pea aphids, whose distinctive 
coloration is believed to result 
from fungus-to-animal gene 
transfer 

In this bacteria-to-animal 
transfer, a nematode 
parasitizes plants using genes 
from parasitic bacteria. 

Managing Uncertainty: How to Assess, Test and 
Demonstrate Safety for Synthetic Biology Applications  



Å²ƘŀǘΩǎ ǘƘŜ ǇǊƻōƭŜƳ ǿƛǘƘ ƎŜƴŜ ǘǊŀƴǎŦŜǊΚ 

ÅAgent-based models  

ïDo new models need to be developed 

ÅPersistence in the environment  

ÅTime lag questions 

ï1yr, 5yrs, 20yrs? 

ÅWhat is the impact of genes on community 
ïWhat is the community  

ÅInstrumentation and Metrology  

Managing Uncertainty: How to Assess, Test and 
Demonstrate Safety for Synthetic Biology Applications  



Data needs and testing methods for assessing the 
safety of a field release of synthetically designed algae 

for biofuel production  

Å Initiated by the U.S. EPA based on 3 previous workshops 
Å Included 4 leading synthetic biology companies 
ïSynthetic Genomics 
ïAlgenol 
ïSapphire Energy 
ïAgilent Technologies 

ÅDetermine the data needs and testing methods for the 
environmental release of synthetically designed algae  

ÅAssess the ecological effects and risks of synthetic organisms  
 



International Genetically Engineering 

Machines Competition (iGEM) 

Å Student teams are given a kit of biological parts at the beginning of the 

summer from the Registry of Standard Biological Parts  

Å Working at their own schools over the summer, they use these parts and 

new parts of their own design to build biological systems and operate them 

in living cells  

Å Biosafety committee was formed in 2010 to screen all teams 

ï Students are required to answer biosafety/biosecurity questions 

 

 

2004 2010 



Do It Yourself Biology 
ÅDIYbio.org was founded in April 2008 in order to help 

organize the efforts of amateur biologists, citizen 

scientists, and other non-traditional practitioners of 

biology, worldwide.  

ÅDIYbio.org is an organization dedicated to making 

biology an accessible pursuit for citizen scientists, 

amateur biologists and biological engineers                 

who value openness and safety. 

 



$900 USB-powered DNA sequencer 

http://www.gizmag.com/minion-disposable-dna-sequencer/21513/?utm_source=Gizmag+Subscribers&utm_campaign=6d6aea9b18-UA-2235360-

4&utm_medium=email 

Data Disruption 

Nano-Bio-Info Device 
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Personalized Medicine 

EyeNetra - uses a 

smartphone and a $2 

plastic lens attachment 

for delivering mobile eye 

exams 

Sanofiôs iBGStar blood 

glucose meter (now with full 

FDA approval). The iBGStar 

costs $99.95 from the Apple 

Store and is compatible with 

the 2nd, 3rd and 4th 

generation iPod Touch as 

well as the iPhone 3G, 3GS, 

4 and 4S. 

One of the first 

major stories about 

the DIYBIO 

movement was 

when Kai Aull 

developed a genetic 

test for the 

hereditary disorder 

hemochromatosis. 



Community Labs ï Convergence within the 

Community 


