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IGSC Goals and Objectives

1)
 
To design and apply a common Protocol to screen 

 both the sequences of synthetic gene orders, and the 
 customers who place them.

2)  
 

To work together with governments and others 
 concerned to promote the beneficial application of 

 gene synthesis technology, and to safeguard 
 biosecurity.
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Industry Collaboration Toward Biosecurity: A Brief History
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NSABB Report →

 
Framework Guidance →

 
FBI Reporting Program

•
 

Public Policy Discussion
•

 
Incorporating Guidance into Sequence and Screening 

 Practices
•

 
FBI Reporting Program
▫

 
Visits to IDT and Blue Heron 

▫

 
Notification and reporting process now in place

IGSC Presentation
Presidential Commission for the Study of Bioethical Issues
September 14, 2010



NSABB Report →

 
Framework Guidance →

 
FBI Reporting Program

IGSC Presentation
Presidential Commission for the Study of Bioethical Issues
September 14, 2010



IGSC Presentation
Presidential Commission for the Study of Bioethical Issues
September 14, 2010



IGSC Presentation
Presidential Commission for the Study of Bioethical Issues
September 14, 2010



Harmonized Screening Protocol

•
 

Gene Sequence Screening

•
 

Gene Customer Screening

•
 

Record Keeping

•
 

Order Refusal & Reporting

•
 

Ongoing Regulatory Compliance
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What’s Next?

•
 

Improve sequence screening methods and tools

•
 

Incorporation of U.S. Screening Guidance into Protocol

•
 

Participate in policy development and resource 
 discussion

▫
 

Centrally curated
 

sequence database for screening?

▫
 

Grant conditionality?

▫
 

Funding support for screening software?
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Balanced Discussion to 
 Take Advantage of the 
 Opportunities and 

 Minimize Risks



US National Cancer Institute (NCI/NIH): Mammalian Gene 
Collection completed

All human genes available: optimized for expression in E.coli 
and mammalian cells

Wellcome Trust Sanger: Genes involved in hereditary and 
infectious diseases

Big Pharma: Mutanome, Kinasome, Secretome

Morphosys: Platinium library for antibody display

Bacterial genome synthesis: Mycoplasma sp., others

Provision of viral genes in emergency scenario: H1N1 
Influenza

Contribution to Public Research Clusters (NIH, BMGF, EU): 
e.g. SynBio, vaccine development, new pharmaceuticals 

Projects of Public Interest (selection)

http://images.google.de/imgres?imgurl=http://www.niaid.nih.gov/ncn/graphics/logos/nih_300.gif&imgrefurl=http://www.niaid.nih.gov/ncn/graphics/logos/&h=300&w=300&sz=15&hl=de&start=1&tbnid=Ek1cAnTaeh9BiM:&tbnh=116&tbnw=116&prev=/images?q=nih&gbv=2&svnum=10&hl=de&sa=G
http://www.morphosys.com/


Bioinformatics
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Sequence Evaluation Process –
 

in practice
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Work & information flow

high similarity to sequence from white list organism (>90%) non pathogenic

Relevant information

graphical overview alignments

tabular overview alignments
color coded biosecurity results

(red: blacklist hit; green: white list hit)
biosecurity evaluation result

best blacklist hit best white list hit

User-interface

Rules:

C
P

M
 (9

 P
hD

s)

Sequence input

Biosecurity
issues?

Unknown sequence
artificial sequences 

Proceed with order (quote)

Order placed (customer)

Docu-request & quote 
AWPC ∩ EVE ∩ BAFA

Order placed (customer)

Documents 
provided?

Start synthesis

Contact
customer

no

no

Screen sequence
- Internal Black list (taxID & seqID, incl. IGSC db)
- Internal White list (taxID based)

Blast sequence
- NCBI  BLASTX, BLASTN or BLASTP
- Results: seqID (gi) and taxID

match?

no

unsorted 6-frame 
translation, using standard 
blast parameter, limit: 44 nt

every result produced by the 
blast is considered, 
independently from the 
query coverage (homology)

gi = identified sequence 
over-rules 
taxID = identified organism



Need Guidance / Open Questions

Technical advising from Synthetic Biology experts
•

 
Uniform screening practice /  ~criteria 

•

 
Australian Group List names only organisms, not 
sequences

•

 
Definition of „genes associated with pathogenicity“ leaves   
room for interpretation

•

 
Definition of “Match” is central for sequence evaluation

A screening database that is continually updated
•

 
Ideally maintained by the U.S. Government / EU and 
international organizations

•

 
Most complete, updated & classified

Internationally harmonized list of suspicious persons & 
organizations 

•

 
User certification (?)



Need Guidance / Open Questions
•

 
Can deliver botulinus toxin genes within Europe, but can 
not sent Dengue Env to Novartis Switzerland or NIH US 

•

 
What‘s the consequence of a „hit“ for shipment in Europe

•

 
How can export limitations to institutions such as e.g. 
delivering genes from EU to NIH be overcome (e.g. for 
the case of an epidemic)

•

 
Central role of customer and customer screen



Ways to Bypass US/EU Based Gene 
Synthesis Companies

•

 
Can order oligonucleotides @ oligo firms

•

 
Synthesize oligonucleotides on purchased synthesizer 
(new or used) or on synthesizer that was built according 
to construction plans available via internet

•

 
Oligos assembled via published technologies

•

 
Synthetic genes ordered from Non-US / Non-EU based 
companies

•

 
Use conventional genetic engineering

•

 
Isolate harmful species from natural habitats and cultivate

•

 
Customer screen / identification as important as 
sequence screening



Balanced Discussion to 
Take Advantage of the 
Opportunities and 
Minimize Risks



Thank You
Damon A. Terrill
Integrated DNA Technologies, Inc.
T: (319) 626‐8492
Email: dterrill@idtdna.com

Dr. Ralf Wagner
GENEART AG
+49 (941) 942 7613
ralf.wagner@geneart.com
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