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Traditional Risk Assessment  
 Biosafety guidance documents available to find risk group 

information and other pertinent biosafety information  
 
 
 
 



Ledford, Nature, 2015  



‘The agent risk of an RG2/RG3 
agent is well defined. For emerging 
technologies like CRISPR, we have 
to wrap our brains around the 
outcomes’ 

Angela Birnbaum,  HYS 2016  
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Main Concerns  

 Oversight for CRISPR is difficult because the technology is evolving so quickly. 
  There is no global (or national) consensus on what should /should not be done 

with CRISPR. 
 Decisions about CRISPR are being made by experts, often with little input from 

non-experts (e.g., general public, religious community, social scientists, biosafety 
professionals, and so on). 

 There is great potential for good, but also fear that CRISPR will be misused, on 
purpose or by accident. 

 Who is responsible for what is created using CRISPR? 
 Who is responsible if something goes awry? 

David Gillum ,  HYS 2016  



 Biosafety professionals must work collaboratively with 
investigators 

 

 Investigators carry the onus of responsibility for the 
research  
 

 BSO’s understanding of the technology may never be 
as comprehensive as the investigators  
 

  Utilize willing investigators as teachers to ensure this 
active form of collaboration is harmonized on behalf 
of the institution  

Power of collective wisdom  

Angela Birnbaum,  HYS 2016  



Overview of Biosafety Risks 
 
• To all personnel in the lab 
• Environmental?  
• Ethical?  
• Public Health?  
• Public perception?  

Angela Birnbaum,  HYS 2016  



Regulating  Gene Drive Experiments  

Gene drive systems are capable of altering the traits of wild populations and associated ecosystems.  
 

Kevin Esvelt ,  HYS 2016  
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Are you creating a gene drive?  
Flowchart  

 Will the experiment make transgenic, sexually reproducing 
organisms?  
 

 Is an entire CRISPR system encoded in a single DNA construct? 
 

 Could it self-insert into the genome? 
 

 It’s likely a gene drive 
 

Kevin Esvelt ,  HYS 2016  



Kevin Esvelt ,  HYS 2016  



CRIPSR library biosafety concerns 



Ben Fontes,  HYS 2016  



GENETIC SCREENING OF HUMAN 
CELLS WITH CRISPR/CAS9 LIBRARIES 

 Gene editing technique (CRISPR) capable of causing permanent 
deletion of genes 

 Human genome targeted in this experiment 
 Lentiviral vector with VSV-G envelope protein (expanded tropism) 
 50,000 different Lentiviral vectors ordered 
 Each vector with 3 Guide RNA sequences against human genes 
 Tumor suppressor genes among those targeted 
 Off target effects possible 



Ben Fontes,  HYS 2016  
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Ethics of CRISPR/Cas9 research  



Talking Points  
 How can we move forward towards new solutions for 

major problems in biomedicine and the environment 
without causing more harm then good? 

 Risk is never zero and outcomes are uncertain – until 
tried. 

 What trade-off between the chance of benefit and 
risk of harm is justifiable? 

 What can be done to manage and mitigate risks to 
biological safety? 

 In how far can scientists/developers take responsibility 
for future  applications? Should they? 

Jeantine Lunshof,  HYS 2016  



What makes this research special?  

 Biosafety usually concerned with individuals at risk from lab-
acquired infections 

 Here populations who are likely unaware of the experiments are at 
risk from an accident 

 Rates of accident occurrence that we may accept as the price of 
progress when they affect 1-10 people probably not acceptable 
when they affect millions 

Marc Lipsitch,  HYS 2016  



Closing  

 Commit to transparency from the proposal stage onwards 
 
 Collective scrutiny is better than any regulation for ensuring safety 

 

 Closed-door science + increasingly powerful 
technology = ? 

Kevin Esvelt ,  HYS 2016  



Questions?  
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