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09:00-09:30 Overview of SBOL — Anil Wipat
09:30-10:00 SBOL Visual — Jake Beal
10:00-11:00 SBOL Data Model — Chris Myers
11:00-11:30 Coffee
11:30-12:00 SBOL Tools and Resources
- SBOLStack / SBOL Shorthand / VisBOL — James McLaughlin
o SBOLDesigner / iBioSim — Michael Zhang
o SBOL Validator / ICE — Zach Zundel
12:00-01:00 Libraries
o Java library — Chris Myers
o JavaScript library — James McLauglin
o C++ & Python libraries — Bryan Bartley
13:00-14:00 Lunch
14:00-15:30 SBOL Tutorial (CRISPR/CAS9 example) — Meher Samineni
15:30-16:00 Coffee
16:00-17:30 User problems — Anil Wipat (moderator)
19:00 Dinner
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SBOL i promoting data sharing and
exchange in Synthetic Biology

Anil Wipat (on behalf of the SBOL community)

ICOS, Computing Science, Centre for Synthetic Biology
and BioEconomy, Newcastle l/JpNersity

UK
(ico2s.org)
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Standards

The nice thing about standards is that there are so
many of them to choose from.

(Andrew S. Tanenbaum)

izquotes.com
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Standards

HOW STANDARDS PROUFERATE:

(5 AIC OWRTERS, OLARACIER ENCOONGS, INSTANT MESSAGHG, £1C)

SITUATION:
THERE. ARE
4 COMPETING
STANDERDS.

M7 RDicuLovs!

WE NEED To DENELOP
ONE UNNERSAL STRNOARD
THAT COVERS EVERYONE'S

USE CASES. v
\O J

)

SITUATION:
THERE ARE
15 COMPETING
STANDPRDS.
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What is SBOE why Is It needed?

* 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

Automation Vendors
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SBOL History

prposed the
development of

the synthetic In 2013, the 25+ ACS
biology open first version software Sunthot
language (SBOL), of the SBOL tools now I%l'nl etic
an opensource Visual support l0logy ]
standard for the standard SBOL recomm;an
exchange of was Leveraging Sbl?'OLt' or
genetic designs released libSBOL;| puplications
1El.l’l 2011,.the SBOL 2 |ibSBOLjS
irst version released _
of the SBOL IbSBOLC
core data atc.
model was
released.
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Essential information for synthetic DNA sequences

To the Editor:

Following a discussion by the workgroup
for Data Standards in Synthetic Biology,
which met in June 2010 during the Second
Workshop on Biodesign Automation in
Anaheim, California, we wish to highlight
a problem relating to the reproducibility
of the synthetic biclogy literature. In
particular, we have noted the very small
number of articles reporting synthetic
gene networks that disclose the complete
sequence of all the constructs they
describe.

To our knowledge, there are only a few
examples where full sequences have been
released. In 2005, a patent
application’ disclosed the
sequences of the toggle
switches published four
years earlier in a paper by
Gardner et al.2. The same
year, Basu et al.* deposited
thelr construct sequences
for programmed pattern
formation into GenBank®.
Examples of synthetic DNA
sequences derived from
standardized parts that
have been made available
in GenBank include the
refactored senome of the bacteriovhage

i
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gaps between key components are almost
never reported, presumably becanse they
are not considered crucial to the report.
Yet, synthetic biology relies on the premise
that synthetic DNA can be engineered with
base-level precision.

Missing sequence information in papers
hurts reproducibility, limits reuse of past
work and incorrectly assumes that we
know fully which sequence segments are
important. For example, many synthetic
biologists are currently realizing that
translation initiation rates are dependent
on more than the Shine- Dalgarno
sequence®. Sequences upstream of the
start codon are crucial for
translation rates, yet are
underreported. Similarly, it
has been demonstrated that
intron length can affect
the dynamics of genetic
oscillators®. Many more
such examples are likely to
EIMErge.

Because full sequence
disclosure is critical,
we wonder why the
commaon requirement
by many journals to
provide GenBank entries
for eenomes and natural seauences has

and welcome contributions from the
greater community.
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SBOL History
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The Synthetic Biology Open Language (SBOL)
provides a community standard for communicating
designs in synthetic biology

Michal Galdzicki, Kevin P Clancy, Ernst Oberortner, Matthew Pocock, Jacqueline Y Quinn,
Cesar A Rodriguez, Nicholas Roehner, Mandy L Wilson, Laura Adam, J Christopher
Anderson, Bryan A Bartley, Jacob Beal, Deepak Chandran, Joanna Chen, Douglas
Densmore, Drew Endy, Raik Griinberg, Jennifer Hallinan, Nathan J Hillson, Jeffrey D

Johnson, Allan Kuchinsky, Matthew Lux, Goksel Misirli, Jean Peccoud, Hector A Plahar
+ etal
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Nature Biotechnology 32, 545-550 (2014) | doi:10.1038/nbt.2891
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Designed four expression

4l <a C-oIll - PIKE cassettes, leaving RBS and

repressor repressor reporter

4 Col oI pTAK terminator components

WaShington repressor repressor reporter UnSpeCiﬁEd u

BOSTON § Generated four variant
| UNIVERSITY designs of each cassette

| Tomm e CoERoET - signs :
Boston T G AT SO AT ST e UsingsiRBS andsix
terminator Components.

!

O DD T S8 plkE Assembled and modeled

T3 OCJ sixteen variant designs of
16x pTAK A
the toggle switch.

Utah / 1 \

e:'{% Newcastle . .
technologies UniverSity Jbel

Joint BioEncrgy Institute

Life Technologies Newcastle Joint BioEnergy Institute
Received design file for Stored design and model Stored design files in

codon optimization files in repository for repository for dissemination.
and gene synthesis. dissemination.
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SBOL visual

BEBF RFC 93 SBOL Visual

Synthetic Biology Open Language Visual
(SBOL Visual), version 1.0.0

Jacgueline Quinn, Jacob Beal, Swapnil Bhatia, Patrick Cai, Joanna Chen, Kevin Clancy, Nathan
Hillscn, Michal Galdzicki, Akshay Maheshwari, Umesh P, Matthew Pocock, Cesar Redriguez,
Guy-Bart Stan, Drew Endy

March 21, 2013
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SBOL visual

* Open source
graphical notation
for SynBiodesigns

* SBOL 1 currently,
SBOL 2 in progress

* Spec: DOI
1721.1/78349
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