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Background and summary Initial validation of construction and assembly stages TEE:XEP Generation and characterization of two novel small molecule induction systems
Complex behavior within eukaryotic cells manifest from layered regulatory networks changing the transcription of Gene A % B o
many genes. To systematically study these pathways by modulating individual components—or in the case of ’ I ‘ ® l ® l
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and synthetic promoters regulated by repressors. Altogether, the range of promoters span 2-fold to 105-fold Figure 2. Generation of a single TU comprising four different fluorescent protein genes via Gateway® reaction. A common URA selection M I - °.000T
expression above the background, the new inducible systems allow 11-fold Change in EXDFESSiOI’l, and the destination vector was combined with pTEF to form 4 unique expression vectors with constitutive eCFP, eGFP, eYFP, or mKate expression. Individual TUs ! .
activators/repressors show a maximum 35-fold and 45-fold change of expression. This study demonstrates the were assembled from library stocks to verified yeast colonies in 96 hours. L 4 o0ol S 4000l
feasibility for the quick and easy construction of gene circuits for delivery into S. cerevisiae and the utility of a fully Wild-Type Low-Copy ° °
characterized set of diverse promoters, activators, and repressors. This assembly system combined with DNA
parts will be useful for constructing large-scale gene circuit libraries with reliable gene expression and for 5 10 o 2,0007 2,0007
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designing logic operations for a complex network in S. cerevisiae. Moreover, we anticipate that our system will TEF:eCFP Z . 2 >
allow for the controlled study of multi-step pathways by enabling manipulation of single protein expression. P w0 ? gLty g QLT e
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Pi?i:;fﬂlf; G:e”:éagg;?f G;";;i‘:;;t‘f Toolkit development , Figure 7. DAPG inducible circuit and characterization. A-B) We created two additional small-molecule inducible systems for use in yeast. We relied
’ ’ Destination Vectors To ease construction of genetic networks consisting of High-Copy Integrated on the PhIF repressor, which is a TetR homlog that binds the small molecule 2,4-diacetylphloroglucinol (DAPG). By fusing PhIF operator sites
oromoter Gene cedB-Cen multiple transcriptional units (TUs) and to allow flexible /\ downstream of the constitutively active GPD promoter in tandem with PhlF expression, or fusing PhlF operator sites upstream of the CYC1min promoter
Ae—y . : . . . o5 B o5 in tandem with a PhIF-VP64 fusion protein, we were able to make two inducible systems. The TUs were assembled with constitutive expression of rTA,
/ DNA delivery (including low-copy & high-copy plasmids or 3 10'l, S 10" ” inducible expression of YFP, and kanMX selection. C-D) The dose response of DAPG on YFP expression under regulation of Py e.cycimin/PhIF-VP64 and
site-specific integration), we created a two-step platform < 10°] o] = Pspp-pne/PNIF, respectively. All promoters are normalized using calibrated beads and geometric means. Error bars correspond to n=3 biological
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| | | (Synthetic Genomics, Inc.) to permit circuit construction. To Red Channel Red Channel Characterization of transcriptional regulators
Gateway Reaction build any network, the following steps are undertaken: A o B e
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1 1 Researc_her deSIQnS the_ network (I'e' what genes, Figure 3. Single-stage LR product verification. Four plasmids were simultaneously Figure 4. Two-stage assembly LR and Gibson 0. ?ox
- — - expression levels, regulation needed). constructed on a low-copy plasmid with uracil auxotrophic selection differing only in the product characterization. mKate and kanMX box {
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- 4. Individual TUs are linearized with I-Scel, combined with A C D 6000r
Gibson Reaction | Ccarriervectors a carrier vector (high-copy, low-copy, or site-specific P YFP TEFt P .. mCherry ADHt P . kanMX CYC1t o W oox M oox Moo M eoox
1 o o o T et < at — - A= - -
® i !
Fully Assembled Circuit on Variable Carrier Vector Assembly® to form complet_e multi-TU networks that are 4000} 4000
ready for yeast transformation. o u
— - - - — B sooof © ©
Bors426-kanmx _
¥ - Figure 5. Constitutive promoter characterization. =000 zo00r
sooof ™8 PRS416-kanMX A) Schematic outline of three TUs that were
Figure 1. Two-stage assembly system for eukaryotic circuit construction and delivery BHo-integrated assembled with 8 different constitutive promoters
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Entry Q QY\ N Figure 8. Transcriptional regulator characterization. A-B) Similar to construction of the PhIF inducible systems, we created a set of promoters with
Regulatable TetR homolog binding sites in conjunction with expression of their TetR or TetR-VP64 homologs. To characterize them, in the presence of DOX, rtTA
binds the pTET promoter creating expression of both YFP and the regulator of interest. C-D) The regulator can then bind it's cognate promoter,
_ _ _ _ modulating mCherry expression that is measured and normalized to MEFLs.
Characterization of DOX-inducible promoter systems
Table 1. Comparison to other DNA assembly platforms A o 8.000f
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Network Variants N/A (1-T.U.) Yes Yes $ Limited At ‘Parts’ Level i !  The toolkit includes a promoter collection that spans 2-log decades of constitutive protein
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DOX (uM)
Scarless No Yes Yes Yes No Figure 6. DOX inducible circuit and characterization. A) Schematic diagram of DOX-inducible system. Three TUs were assembled with constitutive © 2017 American Type Culture Collection. The trademark and trade name, and any other trademarks listed in this publication are trademarks owned by
- - expression of rtTA, inducible expression of YFP, and KanMX selection. B) Dose response of DOX on the rtTA-dependent YFP expression. All promoters the American Type Culture Collection unless indicated otherwise. Gateway® is a trademark of Thermo Fisher Scientific Inc. Gibson Assembly® is a
S| ngle T.U. Testl ng Yes Maybe Yes Maybe Yes are normalized using calibrated beads and geometric means. Error bars correspond to n=3 biological replicates. registered trademark of Synthetic Genomics, Inc. Axiovert is a trademark of Zeiss, Inc.

10801 University Boulevard, Manassas, Virginia 20110-2209 phone: 800.638.6597 emall: SalesRep@atcc.org www.atcc.org



	Slide Number 1

