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Introduction Methodology

Step 1: Transformation of genetic constructs into
haploid yeast strains. The Libraries
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to rationally design synthetic gene networks. @ Transformation #1 @ Transformation #1
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factor-responsive promoters. By creating libraries of . 4[ //
the respective genetic parts in yeast strains of opposite "\ 4[ ]7
mating type, the parts can be tested combinatorially 4[
with robust mating protocols. In this manner, the /
action of the same transcription factor can be - - o - - e —[ /

efficiently tested on a range of promoters by simply Transformation #2 Transformation #2

mating the appropriate strains. Each promoter will be Transcription Factor @ —[
driving the expression of a fluorescent protein marker
and gene expression can be quantified using
fluorescent microscopy or flow cytometry. As a proof
of concept, several yeast strains will be mated and
expression levels of the fluorescent proteins will be
tested via flow cytometry.

The emerging field of synthetic biology attempts to use
engineering principles to modify organisms’ genetic
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Definition of Parts: pGalTX: variant of the yeast

* rTetR: DNA-binding domain Gall promoter with Tet

* SSNG6: natural yeast repressor  binding domains near the

e mCherry-VP16: fusion transcriptional start site
protein of a red fluorescent (proteins binding here
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domain of the Herpes rMwTpGal: variant of the
Transformation #3 Simplex Virus yeast Gall promoter with Tet

Step 2: Mating of the two haploid strains into a Promoter/ GFP Reporter TetR: Tet repressor protein binding sites distal to the

vdiploid yeast strain for testing of genetic parts. TAP: tandem affinity transcriptional start site
purification tag (activators binding here
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PCR amplification of the pertinent genetic constructs Step 3: Testing via flow cytometry and data
and transformation of inducible activator construct. analysis.
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the inducible activator construct in both haploid construction of 3 senetic network and/or the

strains. Colonies were observed for only one of the o o
two strains (right). The negative control plate did not characterization of novel transcription factors and

contain any colonies (left). The presence of the promoters.
desired Gal4 construct in these colonies must be
confirmed using genomic extraction.
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