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OnlyYrelativelyYlowYpromoterYactivitiesYinYlibrary
kYYYYxYtimesYlowerYthanYoriginalYpromoterv
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Solution

Y YY

Y
LessYstringentYorthogonalityYcriterionYforYscreening
'igherYthroughputYscreeningYmethod

Y

Y

LowYandYhighYexpressionYregionsYunderDrepresented

'igherYthroughputYscreeningYmethod

OnlyYveryYlowYpromoterYactivitiesYinYlibraryYkYYYExYbackgroundv
Y

Y
LessYstringentYorthogonalityYcriterionYforYscreening
'igherYthroughputYscreeningYmethod
!hangeYfluorescentYproteinYreporter

Y

YVeryYhighYWTYE. coliYfluorescence
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qollowingYscenarioYNVYforYeachYSigmaYfactorY
aYdefinedYsetYofYfullyYcharacterizedV
orthogonalYpromotersYwillYbeYobtainedM

qollowingYscenarioYEVYtheYgoalYisYtoYdefine

theYobtainedYlibraryYasYaYdegenerateY

sequenceYwithYmaximalYorthogonalityM
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Design

NextYtoYtheYwfullyDrandomizedYspacerwYlibrariesY

kscenarioYYYYvVYalsoYdifferentYpartiallyDrandomizedY

librariesYareYcreatedYkscenarioYYYYvYforYeach

sigmaYfactorM
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PromotersYareYcharacterizedYbyYaYconservedYDxJYandYDNGYboxM

TheYspacerYinYbetweenYwasYrandomizedYkwNwDnucleotidesvYtoY

varyYtheYaffinityYofYtheYsigmaYfactorYforYtheYpromoterVYwhichY

resultsYinYaYpromoterYlibraryM
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?yYrandomizingYtheYspacerYbaseYpairsVYlossYofY
orthogonalityYcanYoccurM
qirstVYcoloniesYfromYtheYcreatedYlibraryYwereYrandomly
pickedYandYscreenedYonYMTPYscaleYforYorthogonalityMY

SecondVYtheYorthogonalYpromotersYwereYselectedYandY
theYresultingYlibrariesYwereYcharacterizedYusingYthree
complementaryYfluorescentYproteinsYkqPsvM
Y
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libraryYN+
E+
x+
,+

Fully-randomized/library

partially-randomized/library

metabolicYpathway
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Evaluation

TheYdifferentYlibrariesYareYevaluated

withYqlowY!ytometryYkq!vMY

:nYcaseYofYYYYVYtheYlibraryYpreservingY

theYlargestYdiversityYwithYrespectYto

YYYYYisYselectedYforYfurtherYstepsMYYY
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Selection

q]!SYisYusedYinYconsecutiveYroundsV

whereYinYeachYroundYtheYpromoterYlibraryY

isYscreenedYversusYanotherYSigmaYfactorVY

selectingYallYorthogonalYpromotersMY:nYtheY

lastYroundVYtheYresultingYlibraryYisYseparatedMY

YY

Result

?othYstrategiesYresultYinYorthogonalYpromoterYlibrariesV

readyDtoDuseYforYmetabolicYpathwayYoptimizationMY

Y

- -
-

TheYfieldYofYsyntheticYbiologyYisYsupplyingYbiologicalYengineersYwithYtoolsY

toYaddressYtheYincreasinglyYcomplexYoptimizationYquestionsYhandledMY

:nYthisYrespectVYtheYabilityYtoYtuneYheterologousYgeneYexpressionY

independentlyYfromYtheYnativeYmachineryYisYofYprimeYimportanceMYToYthisY

endVYweYaimYtoYdevelopYorthogonalYnonDnativeYSigma/factorDpromoterY

libraryYcombinationsM

?asedYonYtheseYresultsV

weYselectedYxYsigmaYfactorD

promoterYcombinationsM

WeYsearchedYBacillusYspMYforY

variousYsigmaYfactorDpromoterY

combinationsMYWithYaYreporterY

geneYunderYcontrolYofYthe

promotersVYundesiredYcrosstalk

couldYbeYdetectedYbyYexpressing

allYknonDvcorrespondingYpromoter

DSigmaYfactorYcombinationsYinY

E. coliMYkseeYmapvY

σDfactorsYassociateYwithYtheY

RN]PYcoreYtoYformYtheYRN]PY

holoenzymeVYwhichYresultsYinY

anYincreasedYspecificityYforY

promotersVYinitiatingYtranscriptionY

atYtheYcorrectYsitesMYY
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