Proposal 
The Activating Zn2+ switch by mutation Of Tyrosine to Alanine possibly causing preference to cocaine paired salt ion by C.elegans.

Introduction 
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Dopamine Transporter (DAT) is an essential protein that aids in the uptake of the neurotransmitter dopamine (DA), which is released by the nerve cell when something exciting happens (i.e. eating food). The neurotransmitter travels across the gap of one nerve cell to neighboring nerve cell receptor and starts a chain reaction (Fig.1) where the subject gets the feeling of excitement for a limited amount of time and under normal circumstances, the dopamine is returned to the nerve cell that initially released it. However, some transport proteins like dopamine transporter (DAT), norepinephrine transporter (NET) and serotonin transporter (SERT) are targets of psychostimulants like cocaine and amphetamine, which interrupt the re-absorption of dopamine neurotransmitters by preventing their reuptake and causing more releases of DA by hijacking the brain’s feel good network. This ultimately results in high concentrations of dopamine floating around and the individual experiencing euphoria. 
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The binding of Zn2+ to the Zn2+ binding site of the human dopamine transporter is said to cause an inhibition of dopamine uptake (2). However, the mutation of intracellular tyrosine-335 to alanine converts the inhibitory Zn2+ switch to an activating Zn2+. This increases the uptake of dopamine in the mutated DAT labeled (Y335A) in the human DAT (fig 2)(2). In this experiment, I am interested in determining if the mutation of tyrosine to alanine (Y328A) in C.elegans causes them to have any preference to drug-paired salts with the presence and absence of Zn2+. 
The Experiment 

The aim of this experiment is to determine if the C.elegans would show any preference towards drug-paired salt once they have been transfected with mutated DAT the mutated DAT with and with. To do this, we have to have a Cough the absence of Zn2+. To do this the first step is to have a C.elegans with a mutated DAT using CRISOR-Cas9 also known as (clustered regularly interspaced short palindromic repeats).
CRISOR/Cas9

CRISOR/Cas9 is the type of method that can be used by bacteria to protect themselves against viruses. For example, when the bacteria detects a virus has invaded, it produces two short RNAs called the CRISPR RNA (crRNA) and the trans-activating (tracrRNA), which have the same sequence as the invading virus. These RNAs’ then form a complex with a protein called CAS 9(7). CAS 9 is a nuclease enzyme that has the capacity to cut DNA which is exactly what it does as soon as the RNA finds it’s [image: image3.png]15 | o o b oo

Fig3: Schematic of Cas9 interacting with its dsDNA.
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target viral gene. The cut performed by CAS 9 leads to the virus being disabled. This system can be adapted into cutting/engineering any DNA at a specific location by changing the RNA/DNA to the match the location on the original DNA. CRISPR-Cas activity will either be repaired by non-homologous end joining (NHEJ) or by homology-directed recombi- national repair (8). 
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The method employed by Chiu(2013)7 was to determine efficiency of CRISPER CAS by isolating dpy-11. They fused an mRNA encoding hCAS6 nuclease to SV40 DNA localization sequence is transcribed, capped and polyadenylated in vitro. The message in fig 4 (A) contains 20 nucleotide sequence, which will target the nuclease activity is cloned into the sgRNA vector using Gibson recombination cloning and transcribed in vitro.  

Then the mRNA and sgRNA are injected into the syncytial gonads of adult hermaphrodites. The F2 generation/ progeny of the injected hermaphrodites are examined and they find animals’ viewing the phenotype expected for homo- zygous loss-of-function of the targeted gene. And (C) is a fourth- larval-stage (L4) wild-type animal and D) is an L4 dpy-11(sy 740) animal. 

For my specific experiment, the SLC6A3 gene, which encodes for the dopamine transporter protein is going to be mutated using the techniques of CRISOR/CAS9 to change the DNA sequence of the gene which in turn alter the sequences of amino acids that form DAT protein. 
Discussion 

If all goes well the C.elegans DAT will be mutated and transfected into C.elegans to measure their dopamine uptake as well as their preference of salt ion. There are three possibilities of the experiment where one the C.elegans show preference to the drug-paired salt ion, second they show no preference at all and third they repel, meaning that they prefer the salt ion that is not paired with the drug cocaine.  Looking at figure 2B and we see that the dopamine uptake is increased in the mutated hDAT with Zn2+ however this is not enough to make predictions about what type of preference the C.elegans might have. 
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