Our Idea

Engineer yeast to be a sensor for arsenic in ground water samples. Then develop

yeast to sequester the arsenic for removal from water.

The Problem

The Gene How we did it

Step One: Extraction from yeast genome and extension with Gibson primers

5’ Target gene Arr3 in Yeast

Arsenic 1s a human carcinogen ubiquitous in the environment. Millions of
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people worldwide are exposed to this metalloid primarily through drinking In our research we found a system of three genes Arrl, Arr2, and Arr3. Arrl s a AIGICACRAGRICAARARAS e
water from contaminated ground water. Chronic exposer to As is transcription factor for arsenic resistance. Arr2 1s an arsenate reductase. Arr3 1s the
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associated with several adverse effects on humans. These health risks arsenite transporter. The diagrams below show the impact of the Arr series of genes and
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range from skin pigmentation, nonmalignant pulmonary disease, how they work 1n the yeast system. Arrl and Yapl are structurally similar. Arr3 promoter S A AR I
cardiovascular disease and cancer of the skin, lung, bladder, liver, and 1s turned on by Arrl. Research done on the Arr series by Bobrowicz identified that Arr3 1s
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kidney sensitive to arsenite and arsenate. We chose Arr3 promoter because of the sensitivity to
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Arsenic can be found in the natural environment. Arsenic can bind to form both forms of inorganic arsenic ', Arr3 has been shown to be turned on by Arrl by
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organic arsenic molecules or inorganic arsenic molecules. The inorganic plasmid™, and the recommendation of our yeast mentor Dr. Goebl. ~ -
arsenic molecules tend to be more toxic. Inorganic arsenic has four main MMAT  Agl
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chemical valency. The two common forms are As III (arsenite) and As V | Fpsip | 1 Ar3p ATAGGTTGTTATCTTAATTGCGCGGCGETGETCCCTCCT
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(arsenate). Arsenite being the more toxic chemical. A TR Our Resuilis e
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countries are probably affected by arsenic poisoning of drinking water. ! Glutathione Ycfip ﬂ% 1
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The UN has estimated that around 1.4 million people are at risk from o Y 6 0 Step One:
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Arsenic 1n the water posses an extreme health risk to the quality of human Rpeip Metabolism T ) L
. . . . L Tkiip Cin2p Cindp -‘ / \ P ”
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global issue. In the United States ground water contamination has L?;‘Zagm“sm f) eNodeling LB ( ) Polynerase
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increased because of abandoned mines and the strict cleaning process for et32p ——
GibSOH our promoter il’ltO the IGEM 5  ARR3 with CYC and GFP primers
Protein TGAAAARAGCCTGTGAGTAAATGTCAGAAGATCARARAAG TATCCAACAATAGAAT TAAACCCGCCGCCACCAGGGAGGA
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_— Why no growth?

We believe that our primer for GFP to
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Glutathione metabolism Parts for Gibson Assembly: Materials:
5 ARR3 with CYC and YFP primers
TEARAARAAGCCTGTGAGTARAATGT CAGARAGAT CARARRA S TATCCAACAATAGAATTARACCCGCCGCCACCAGGGAGGA .~
. ACTTTTTTCGGACACTCATTTACAGTCTTCTAGTTTTTTC ATACCTTGTTATCTTTAATTGGGCGGCEETGETCCCTCCT ' Taq Polymerase 57 15 3 otientation
Current testing technology o T —
CCCGCCGCCACCATGGAGTA ACARAGETTCTGGTACCGCATACAGATAGGGTCTTTGAGT
‘ i . . GEECEEUEETEETCCETECT TGTTTCCALAGACCATGGCGTATGTCTATCCCAGARAACTCA
Chemical test that takes 12 minutes to complete. It involves multiple steps YC“CF N e P e Entin
5" ADH exposed end from plasmid
I I I ' I I ATGTCTATCCCAGARACTCA
with different reagents. This testing kits tests for all forms of arsenic. Vit Asll ATGTCTATCCCASARACTICA
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Multi step filtration system can be used in the home.

For large quantities of water reverse osmosis can be used. .
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Transform Amp resistant Ecoli into Yeast after confirmation on gel for the plasmid (Incubate 2-3 days in Uracil + broth and YPB broth)




