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Reproducibility Crisis

An article about computational
science in a scientific publication is
not the scholarship itself, it is merely
advertising of the scholarship. The
actual scholarship is the complete ...
set of instructions [and data] which
generated the figures.

Professor David Donoho
Stanford University



Reproducibility Crisis

Essential information for synthetic DNA sequences

To the Editor: gaps between key components are almost and welcome contributions from the

Following a discussion by the workgroup never reparted, presumably becanse they greater community.

for Data Standards in Synthetic Biology, are not considered crucial to the report.

which met in June 2010 during the Second ~ Yet, synthetic biology relies on the premise ~ COMPETING FINANCIAL INTERESTS

‘Workshop on Biodesign Automation in that synthetic DNA can be engineered with ~ The suthors declare no compting financial

Anaheim, California, we wish to highlight ~ base-level precision. nterests.

a problem relating to the reproducibility Missing sequence information in papers  Jean Peccoud’, | Chiristapher. A”‘k"““);

of the synthetic biology literature. In hurts reproducibility, limits reuse of past Deepak C’““"‘,i"f;' » Douglas DZ""':""Z ’

particular, we have noted the very small work and incorrectly assumes that we g‘fh“:fﬁ'j:‘fd;;d‘ug“h;w ‘r;“,'&

number of articles reporting synthetic know fully which sequence segments are ”Zs;;;” MS;E:;J » uy-Rart san

gene networks that disclose the complete important. For example, many synthetic o ) ) o

sequence of all the constructs they biologists are currently realizing that Virginia E"”"f"”"]j‘*"‘“‘f"“y““*f- Virginia

describe. translation initiation rates are dependent T“h" Bj"[,hb“,rg' Virginia, {T'SA I"Drptzln‘mrrr(
To our knowledge, there are anly a few on more than the Shine-Dalgarna gﬂ::‘;‘g?;r;;igf;ﬁﬂfﬂ '"L;;I‘g:;;fw

examples where full sequences have been sequence®. Sequences upstream of the of California, Berkeley, C‘air'farm‘;. USA.

released. In 2005, a patent start codon are crucial for Department of Bioengineering, University

application’ disclosed the ;
sequences of the toggle
switches published four

translation rates, yet are af Washington, Seattle, Washington, USA
underreported. Similarly, it “Dapartment of Electrical and Computer
has been demonstrated that ~ Emgineering, Bostan University, Boston,

@ @201 Nature America, Inc. All rights reserved.

years earlier in a paper by intron length can affect Massachusetts, USA,Biomedical and Health
Gardner et al.%. The same the dynamics of genetic Informatics, University vﬂ:fmhr'?w«m-
year, Basu et al.* deposited oscillators®. Many more i"“”k' 3}’“32_::%"”’“.”5;3 ngFAB,
their construct sequences such examples are likely to meryville, Calijornia, USA. “Department
p o of Bioengineering and Centre for Synthetic
or programmed pattern emerge. . . .
e N Bialogy and Innevation, Imperial College

formation into GenBank?®. Because full sequence London, London, UK.
Examples of synthetic DNA disclosure is critical, e-mail: peccoud@vt. edu
sequences derived from we wonder why the e s ko & oot 6,801 576
standardized parts that common requirement f;g‘g,’;?f' 5 & Gallirs, 11 LS peient £.861.57
have been made available Sl by many journals to 2. Gardner, T5., Cantor, C.R. & Colling, J.J. Nature
in GenBank include the provide GenBank entries 2 (2000). :

3 man, Y., Collins, C.H., Amold, F.K.

refactored eenome of the bacteriophage for eenomes and natural seauences has e T4 11301124 IOAR



Synthetic Biology Open Language (SBOL)
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TATAATAGGATT GATTACAGGGTTAGC CTGATTACAGG ATGGCAGCCT
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TATAATAGGATT GATTACAGGGTTAGC CTGATTACAGG ATGGCAGCCT

f

Promoter cos Promoter s
GenBank TATAATAGGAT GAWACAGGGI‘I’AG_CTGA‘I‘I’A.G‘ITAGC_

f

FASTA TATAATAGGATTCCGCAATGGATTACAGGGTTAGCAAATGGCAGCCTGATTACAGGGTTAGCAAATGGCAGCCT

Galdzicki et al., Nature Biotechnology (2014)
Quinn et al., PLoS Biology (2015)
Roehner et al., ACS Synthetic Biology (2016)



SBOL Version 2.2: Combinatorial Derivations
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SBOL Version 2.2: Design-Build-Test-Learn (Prov-O)
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Updates from Harmony

@ Completion of SBOL 2.2.1 - small updates and revised validation rules.
@ SBOL Visual 2.1 discussions:
o SEP V013 - Multi-source / multi-sink arrows
e SEP V014 - Modules and MapsTo
@ SBOL 2.3 discussions:
SEP 013 - Sequence insertion and deletion
SEP 021 - Experiments and Experimental Data
SEP 024 - Best practices for host context / ontologies for experiments
SEP 026 - Add a link from Location to Sequence
SEP 027 - Adding a type field to Activity class

@ SBOL 3.0 discussions begun



Goals for COMBINE

@ Tuesday 10:30 - noon : general community discussion (outreach,
industrial releations, plans for SBOL 2.3, SBOLv 2.1, and SBOLS, etc.)

@ Tuesday 1:30 - 3pm : Specifying parameters in SBOL
@ Tuesday 3:30 - 5pm : Representing strains with SBOL

@ Remainder of breakouts dedicated to work on SBOL 2.3 and SBOLv 2.1
specification, various papers, and grant proposals.
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