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Modular cloning (or MoClo) was introduced
in 2011 as a modular, multi-way assembly
technique that’s based on the Type IIS

synthetic biology. B -

Here, we present a MoClo library of standardized DNA Parts that includes various
promoters, ribosomal binding sites, coding sequences, and transcriptional
terminators. The majority of these parts has been converted from BioBricks and will
be made available for use through the Registry of Standard Biological Parts.

In addition to the biological experiments, we demonstrate how the wet lab
knowledge of MoClo is captured in the synthetic biology software tools that have
been developed in our dry lab. These include the Clotho Apps Eugene Scripter and
Raven, as well as the new Boston University Center of Synthetic Biology (CoSBi) ICE
Registry of Parts.
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Promega, Madison, WI, USA), 1 X T4 DNA Ligase Buffer (Promega), and sterile,
deionized water to 20 pL. Reactions were performed using the following parameters:
15-25 cycles (37°C 1.5 min., 16°C 3 min.), followed by 50°C for 5 minutes and 80°C for
10 minutes and then held at 4°C until transformed and screened.
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Characterization of Transcriptional Units: The RFP expression devices (Table 1)
were characterized using a BD Fortessa SORP flow cytometer usinga 561nm laser
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displayed as a geometric mean with standard deviation error bars.

MOCLO LIBRARY RESULTS
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Figure 3: CIDAR MoClo Library. The number of Level 0 Parts we & & I
currently have available, with the number of all possible Level 1 and 0 - 0 - |
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parts shown as colored blocks: promoters (blue), ribosomal binding
sites (green), coding sequences (purple) and transcriptional
terminators (orange).

Genetic Parts and Devices images made with Pigeon
(Bhatia and Densmore, 2013; http://pigeoncad.org/).

vector) assembly.

SOFTWARE RESULTS

Genetic Devices

Figure 6: Comparison of MoClo and BioBricks Transcriptional Units.
Genetic circuits were made with the same Part sequences following either our
Basic MoClo (blue bars; kanamycin vector) or BioBricks (red bars; ampicillin

Genetic Devices

Figure 7: Comparison of MoClo Transcriptional Units in Three Vectors.
Genetic circuits were made following our BMC protocol (orange bars,
kanamycin) and then digested and ligated into two other antibiotic-resistance
vectors (purple bars, chloramphenicol; green bars, ampicillin).

DISCUSSION AND FUTURE WORK

Our MoClo Library currently has 85 Level 0 and over 30 Level 1 Parts
* The library is currently private but will be made public on the CoSBi

Eugene Script for All RFP Devices Raven Assembly Graph for Two RFP Devices
//promoters r‘, T

Property sequence (txt) ; T o, o S | B -
Part promoter (sequence) ;

promoter J23100 AB("GGAGTTG..."); . \ \t><\\\ /,#/><// j 7

ICE Registry once complete characterization data has been collected

promoter J23101 AB("GGAGTTT...

00000

//RBS
Part RBS (sequence) ;
RBS BOO34_BC ("TACTAGAGAAAGA. ..

Assembly Statistics

Number of Goal Parts

//Reporter
Part CDS (sequence) ;
CDS E1010 CD("AATGATGGCTTCC. .

Number of Assembly Steps

Number of Assembly Stages

").
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//Terminator
Part terminator (sequence);
terminator B0O015 DE ("AGGTCC..

Number of Discouraged Parts

") . Assembly Efficiency
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Parts Shared

Algorithm Runtime 153ms

Device pConstLib (promoter, fnaﬁSﬁCS(kfﬂ-

terminator) ;

RBS, CDS,

CoSBi ICE Registry of Parts

Devicel[]
pConstLibList=product (pConstLib) ;
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Figure 9: Raven Graphs and Statistics for MoClo
Assembly of Two RFP Devices. Raven was used
to generate a MoClo assembly graph for two of the
RFP expression devices (above). Assembly
Statistics are also given as an output from Raven,
showing the algorithm runtime and efficiency of
the proposed assembly graph , among other

* Future work will focus on expanding the Level 0 Parts and
building and characterizing more Level 1 and 2 Parts

RFP expression is lower but pattern of expression remains the same
when MoClo devices are compared to their BioBricks counterparts
Four silent mutations were introduced to the MoClo RFP to remove
illegal cut sites
* Future work will focus on testing the mutated RFP with BioBricks
assembly to continue troubleshooting this problem

Eugene and Raven help speed up the design and build stages done
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COSBI_000018 RO010_AB pLacl with AB fusion sites ete

pl

save ( pc onstLibList ) ’ % MY COLLECTIONS COSBI_0D00017 | ROD40_EB pTetR with EB fusion sites plete

My Entries COSBI_000016 | J23100_ AB pConstitutive Anderson promater with AB fusion sites ete

pl

Figure 8: Eugene Scripts for Generating
the RFP Expression Devices. Properties,
part types, specific parts, and devices are
defined using Eugene and run using
Eugene Scripter in Clotho.

COSBI_000015 | C0012_CD Lacl with CD fusion sites —~— Complete

pl
= SHARED COLLECTIONS

TetR with CD fusion sites ete

COSBI_000014 | CO040_CD pl

Doug Collection

COSBI_000013 | C0062_CD LuxR with CD fusion sites . Complete

pl

COSBI_000012 Coo79_CcD RhIR with CD fusion sites ete

pl

Figure 10: Screenshot of CoSBi ICE Registry of Parts. Currently the ICE registry is
set to private as we build our library. This will become open to the public in the future.

by wet lab users and decrease human error during these stages
* Future work will focus on using these tools for larger, more complex
devices for characterizing repressible and inducible promoters and

digital logic gates (NOT, NOR, etc.)

Jul 2, 2013
Jul 2, 2013
Jul 2, 2013
Jul 2, 2013
Jul 2, 2013
Jul 2, 2013
Jul 2, 2013

Acknowledgments

CIDAR Lab: Dr. Ernst Oberortner, Dr. Swapnil Bhatia, Stephanie Paige, and Evan Appleton

2013 BU iGEM Team: Jake Awtry, Devina Desai, Shawn Jin, Thomas Lozanoski, and Pooja Shah



http://pigeoncad.org/

