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 Synthetic Biology is 
engineering biology

 Requires movement of 
data & information
 Between people, software & 

machines
 Across geographic and 

political boundaries

 Standards needed to 
ensure interoperability

 SBOL - a standard way to 
represent information 
about synthetic biology 
designs

What is SBOL – why is it needed?
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“Essential information for synthetic DNA sequences,” Nature Biotechnology, vol. 29, iss. 1, pp. 22-22, 2011.
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SBOL visual

 Open source 
graphical notation 
for SynBio designs

 SBOL 1 currently, 
SBOL 2 in progress 

 Spec: DOI 
1721.1/78349



Visual Paper



 VisBOL

 PigeonCAD

 DNAplotLib

Example tools for the generation of 
SBOL Visual

http://visbol.org/

http://pigeoncad.org/

https://github.com/VoigtLab/dnaplotlib
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SBOL 2.0

Sequence 
Annotation

Sequence

Component Module

InteractionParticipant

ModelContext
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SBOL Community

SBOL Developers Group includes 116 members from more than 30 organizations.



SBOL Community

 SBOL Chair – Anil Wipat (Newcastle) formerly Herbert Sauro (U. of 
Washington)

 SBOL Steering Committee – Jake Beal, Kevin Clancy, Doug Densmore, 
John Genari, Nathan Hilson, Chris Myers, Herbert Sauro

 SBOL Editors – Tramy Nguyen (Utah), Jacob Beal (BBN Technologies),  
Robert Sidney Cox (Kobe), Raik Grunberg (Montreal) and James 
McLaughlin (Newcastle).

 Past SBOL Editors - Michal Galdzicki  (U. of Washington), Ernst 
Oberortner (JGI/BU), Matthew Pocock (Newcastle), Jacqueline Quinn 
(Google), Cesar Rodriguez (Autodesk), Nick Roehner (BU)  and Mandy 
Wilson (VBI), Bryan Bartley (U. of Washington), Goksel Misirli 
(Newcastle).
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 SBOL to SBML and back

 Misirli et al., (2011)

 Roehner et al., ACS 
Synthetic Biology (2013)

 Roehner et al., ACS 
Synthetic Biology (2014)

 Nguyen/Myers, IWBDA 
(2015)

SBOL and SBML



Infrastructure - applications

SBOL Designer

iBioSim

DeviceEditor

Gene Designer
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Publishing



ACS Synthetic Biology recommends 
SBOL



SBOL is not just about design

 An SBOL design 
specified 

 SBOL data 
should be able 
to travel around 
the SB cycle

 Capturing data 
as it goes 
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SBOL is not just about design

 AND

 Work with other 
standards



 SBOL is part of something bigger

 COMBINE an initiative to coordinate 
systems biology standards

 Enables interaction with communities 
developing other standards

 SBOL Visual/SBGN

 SBOL/SBML/SED-ML

 SBOL/BioPAX

 Provides

 Specification infrastructure

 Metadata and annotations

 COMBINE archive

 Repositories

 Compliance testing

SBOL & COMBINE

BioPAX



SBOL & COMBINE
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