Synthetlc Biology
and IGEM




i(G[E,

Genetically Engineered
Machine (IGEM)
Competition



~ Synthetic biology: what
1S I1t7

Cover of Man
Modified, David
Fishlock







DNA replication
DNA —DNA

DNA
=
- : Transcription
o ‘ DNA—RNA
_—
.
Translation
RNA —Protein
Protein W——’_




/1
[

— SN

1

N

N

7\

- A AN




leo

o

0
—
——
—
C—
-
- -
‘l







, Inc.

sy




Synthetic biology:
why Is It Important?
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Registry of Standard
Biological Parts

High copy number assembly plasmid backbones

The mast common set of PAsMIK Dackdones that peopie use 10 assemdle BioSris standerd biokgical
pars tagether are high copy BoBrick plasmid backbones. High copy plasmid DNA is easly purfied in
high yieid from cuitures. S0 It makes obtaning enough DNA for assembly easy
The high copy PRSmMIC Sackbones ESi0d DEIow NAVe & COmMon set of features.
1. Acompleto BioBrick® cloning site lor easy cloning and assembly of BioBrick parts. " 1
2. Torminatrs fanking the BoBick® coning sie 10 Insuiate the vecior from road-through B‘OBNCR h‘zh copy
LANSCIpLon dAgnaing in he cloned BeBrci part, device or system lSSCﬂ‘b'Y plasmod
3. Primer binding stos for the standard BicBrick® verfication primers V2 (B8a_G00100) and VR
(B8a_5G00101). Theso primers aro located 1or cOMVONONt $aqueNcing and scroening by colory
PCR of coned BioBrick® parts, dovices, and systems. ith copy or antdiotic resstance
Plasmd backbones are dsiributed by the Registry with a defaultinsert. Thore are just a handful of
dotiut plasmd inserts usod in the Registry. Many he avalatio plasmic backtones have the cod8
postive selecton marker (B8a_P1010) as the default plasmid insort within the BioBrick® cloning sio.
The cxCB gono ensures Tt whon 355embing Wwo BIoBAcka® parts 10Gether, 10 NCUt PASMIC (S NOt TANSIOMMEd. However, INCRSIoN Of the ccoB §one moans hat
hese vecionrs must bo propagated in a codl tolorant sirain, such as E. col strain DBA. 1 (BBa_V1005)
Firally, 10 maxe assembly of BOBCH® parts casier, these BoBrcks assembly plasmid dacones are avaladle with throe difiorent antbiotc resistance markers, 0
hat you €an use 3 antbiotc assembly methods 10 assemdie BioBncc® pats

AW|psa1r [Trecotmely meisied oh copy ek poemid | A st [roso | | 2]
MW[ocs  |HorcopyScliccamenthpusmg A0 Jowst Joowo | | wss)
AW[sono  |Hgrcopybobickomentipuams A Joust Juowo | | )
AWlosurs  [Worcpydobicamenthypuemd AT Jowet  [oso | | us)
[ Wlooics [uopbobicamenthomnd | 0 | 0| | | an
Wty [Horoydobickamenthypuemd | | | | ]

: . Karmella Haynes. an instructor of 1o 2006 Davidson College GEM team, designed asd constructed the pasmid backbone pSB1A7). Yos can read more
N about the 2006 Davidson projoct in their cpon-accoss paper Engineering bactera 10 solve the Burnt Pancake Probiom publshed i the Joumal of
Blobgical Engneenng

m Rotoie Bryant constructod the plasmid backbone pSBACT in Tom Kaight's lad.




Grand Prize Winner,
2015
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Paper -Based Cell-Free Thallium
Sensor




BBC, “Prototype paper test can detect Ebola strains”
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Thallium
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Paper -Based Cell-Free Thallium
Sensor




Genetlc Circuits

Sensors Circuits Output Oscnllator Circuits Output
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Genetic Circuit
Diagram
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DNAzyme
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Cell-Free, Paper-Based
Sensor

Synthetic gene network
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Cell-free ‘
extracts

Embed into
paper disc

|

Freeze dry

Distribute /'/ \k \

Rehydrate +/- trigger

'
. "YoXe O" Portable synthetic

biology-based
tools and diagnotics
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Paper-Based Synthetic Gene Networks, Pardee et
al., 2014




Any Questions?




