Tools That Make Synthetic Biology Easier and Safer

Questioning Legacy and Friendliness
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Introduction Alternative (Counter)selectable Markers ldeal chassis?

SynthEthb|O|Ogy|S a new fleld. We think that a new field needsits own subsetof “ ManinEI\/Iprojectsthat would involvethe releaseof an organisminto the We looked into the characteristicsvhich makea chassisdeal by assessingg:itrobacter

tools that it can co-evolve Wlth, rather than baSing everything on standards environmentremainin the |ab0rat0ry becauseone of requirementsfor a (CE LV ﬂﬁﬁlendly lemon baCteria[ pOtentiaI asaSynthetiCbiOIOgyChaSSiS

establisheddecadesaga Ourresearchhaslet us seethat about half of the iGEM GMorganismto be releasedsthat it hasno antibiotic resistancemarkers

RS DHS nall are purposebased We hope to Slection and counter selection are normally done with antibiotic resistance genes. We We put a note in the elevalor asking BEgR . A -

provide tools that will facilitate the jobs of future iIGEMteamsaswell asenable . . Y . . ° 9 | sZ C sZjpPZs "(E] v oC_ u veX dZ]e ] AZS A P}s
. . | . guestioned this legacy and started developing novel (and improving established)

saferandeasierwork in the field of DIYbiology,an areawe havealsoresearched

marker systems which do not rely on them.

/ Alternative counterselection < V_Ve want an ideal Ch_assisto
- nfsl dhlA and sacB replicate Registryplasmids Our

BIO—eIeCtrIC Inte rface <We’successfuII)BioBrickednitroreductase(nfsl). CNEaE R _aII

but one of the tested plasmids

‘andput into contextwith IGEMin generalandour projectin particular

We determined it has counterselectionpotentia (containing different replicons)
We designedaregulatedelectronexport systembasedon the MtrCABsystemfrom becauseof the profound growth inhibition of nfs were successfully transformed
Shewanellaneidensisn orderto connectelectricalandbiologicalsystems cells in comparisonto control in aerobic liquic . .
. . . iInto C freundit
mediumwith 150ug/ml metronidazole(a pro-drug

EdiIGEMusedthe the stochastic
language Kappa and its
Implementation KaSim 3.0 to
model the MtrCAB electron

that getsconvertedto its activeform by Nfs)). These replicons are therefore compatib¥eith C.freundii.

We were unableto clonethe dhlA (haloalkanedehalogenasgtoxic to cellsgrown on || Qur characterisationshowsthat C freundii can grow

dichloroethang gene and pre-BioBrickcharacterisationdata indicated that is it not | | with salt concentrations higher than that of most We are writing a blog

about a future where

transfer system in Escherichia suitableasa counterselectablemarker Fail T seawaters (20 - 40g/l on average) This could be AR
coli. First,we dividedthe whole <We improved the previously AWESOMENESS particularlyadvantageousn the future when we may c)(;mmon 9y
system into  sub-processes BioBrickeccounterselectable i ackthe luxury of growingbacteriain drinkingwater in '
whichare combinea] at the end. MarkersacB(levansucrasdethal o argescaleapplications

The amount of different elements of the 10 Ce || IO Growth on M9 minimal media plates

system was varied in order to find a predparlnlg(ya IEICD RFRPEg;:Bcgnstrluctt_ t lf or liquid cultures containing different

bottleneck for the system The figures = c,cgest e igsseite ankkae acb selectioncounterselecton types of sugarsshowedthat C freundi

below show how the amount of Complex IS capableof using a variety of carbon

affectsthe system Non-antibiotic selection- sucrosehydrolase €scA sources >

We concludedthat Complex and Complex < TransformingE coli K12 with BioBrickedsucrosehydrolase(cscA || Theseresultsshowthat C freundii

Il are bottlenecks for the system \_/vhen allows them to grow with sucroseas a sole carbon sourcewhich | Growswell on cellobioseasthe solecarbon

considerecasawhole. NapCandtlavinare they normally cannot do. Our plate (and liquid | sourcewhichmakesit suitablefor biomassdegradationexperiments

bottlenecks only with respect to their culture) characterisationshowsthat cscAis suitableas a selectable

correspondingsub-systems marker as only cscAcells (bottom) are growing on minimal media || No whole genomesequencesxist for C freundii sowe had the genomesof two

. with sucrosewhile control cells(top) are not. Thecellswere plated | | strains sequencedat The Universityof Newcastleby Dr Wendy Smithand Professor

Electronsare generatedin the TCAcycle,then transported by S RO LS tasifectlsafic: Mamdl St AnilWipatwith lonTorrentSequencing

CymANapC and MtrA to reach MtrC that can reduce
extracellular electron acceptors It Is possible to engineer
Escherichiacoli to reduce iron [1] and, as an extension,
generateelectricity.

Followingthis rationale, we have developeda theoretical selection
systemfor C freundiibasedon xylitol.
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- We have researched the
topic of DIY biology and
crowdfundingand examined

Safety - Taking
projects out of the
lab - legislation, DIY

biol |
N ot . _ groups to see how teams | e are creating.. Rl T whether our projectscan be —
Ccm USIng aemStaInlngteC nlque 1 I' respond to the freedom Of tOOIS that . \*'.,\\ the future usefu' for Cltlzen SCIentIStS '
At ekl SN We also examined the

ThIS diagram ShOWS hOW | |Ckmg any type of prOJeCt to legislation -
our humanpracticeswork . how might they

N relationship between iIGEM 4

//Conclusm

< We obtained repeatable reference _ _ 2o the ————\__ andthe DIYbio commumty
results from wild-type E coli and S puts our project Into pede Tools/Problem-Based M Tools that
' i i ' : context Research - How iGEM < make Hype, worries.. ¥/ /Citrobacterfreundii tSugarySaItyLacHess ' \

oneidensisS oneidensisexperiencesa We have analysedseveral fives us the freedon, / :¥:I::‘ge;I:aSier anfd pm\)l\llic J/ GenomesequencedReplicon andioBrickcompatible - TR\
faster voltage drop, so we plan to use fo pussue dillerent potaty e

’ - - t f projects. and safer - considered |
its proteinsin E coli. overlappingareasto find A e R Y Novel (counter)selectable markers~

: _ egacy an .
out where our project sits friendliness. sjgiﬁjgﬁ'z,fj,ggy - CscA NfsA DhIA kanReR,+sacB-RFP

inourblog setin - There js a huge amount Of

<We developed a growthasedarsenic § within synthetic biology  whatis iendly e T e Bio-electric interface: eiectrontransport,
- " " I about our ! i i
blosensgrvlnthtanelectrlc output that reslearf:rll,hpw It rgspo&ds i | oublic_feel about science W\ HoelsBiodetector Modeling .
we Can detect. o leqdisiation an uplic | whom and under Instead. we asked scientists THER \ _ 1/,
- g , P : y” what | Y tf’leir e iorcof the & L. Human practicesnterviews Toolsvs Problem &)
opinion and how it mlght clictimstanees> HEE e e e P P A\ \basedprojects, DIY biology, Failur&@rowdfunding  / Z8EERUTENOJagelels

Public - how do public. The Iinterviews were
scientists feel about

the public? How do
experiences with the
public shape research?

" We thoughtC.freundii %
J’ might be perceived to be
~ more friendly but Where '
| do we get these

\ assumptions from? 4
g |

be usefulin the future.

. Safety& Legislation, Blog Y to visit our wiki.

1 Jensen et a(2010).Engineering of a synthetic electron conduit in living deNAS 107, 192110218 assembledinto a sound piece

where different thoughts and 4
. opinions overlap and sit4
”"“\alongsideeachother. A
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