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I. Introduction
Alcohol abuse affects millions of people worldwide. Currently, nearly 14 million Americans (1 in every 13 adults) abuse alcohol or are alcoholic ("Alcoholism Facts." MedicineNet.com. 01 December 2012. http://www.medicinenet.com/script/main/art.asp?articlekey=52888). Current drug treatments are inadequate because the proteins that alter the nervous system when exposed to ethanol are not completely understood. According Bettinger et al (1), this is partially due to the fact that the molecular nature of acute ethanol response is not well understood. Davies et al (2) use C. elegans, a small roundworm to understand the protein interactions in the nervous system of both humans and C. elegans . This animal is a good candidate for experimental procedures because it has a simple nervous system and it uses similar neurotransmitters that are used by the human brain. When C. elegans are exposed to a continuous concentration of ethanol for an extended period of time, they undergo a change in how their neurons respond to the ethanol stimulus, which is known as acute tolerance. This explains why C. elegans appear to be less intoxicated over a period of time. The NPR-1 protein was found within C. elegans to control how these animals regulate acute tolerance to ethanol. NPR-1 protein is a G protein-coupled neuropeptide receptor that is homologous to the mammalian neuropeptide Y (NPY) receptor required for regulating anxiety, food consumption, and pain sensation. In C. elegans, NPR-1 is involved in ethological variations of social behavior such as social versus solitary feeding; in regulating social behavior ("Gene-npr-1." wormbase.org. National Human Genome Research Institute at the US National Institutes of Health and the British Medical Research Council 01 December 2012. <http://www.wormbase.org/species/c_elegans/gene/WBGene00003807?query=npr-1>). 

During one experiment Davies et al (2) compared the NPR-1 proteins of C. elegans that were exposed to ethanol for an extended period of time with C. elegans that were not exposed to ethanol. This was achieved through an experimental procedure called “clumping.” This procedure involves placing 20 ethanol induced animals and 20 non-ethanol treated animals inside copper rings placed on separate plates. Inside each copper ring was bacteria lawn or bacteria clump. C. elegans are attracted to the bacteria clump because it’s a natural food source. They then counted the number of animals whose body was 50% on the bacteria clump from both plates. They observed that the ethanol induced animals were less likely to be on the bacteria clump. Finally, each animal’s RNA was isolated using the RNAqueous-4PCR Kit (a kit used to extract RNA). The NPR-1 mRNA levels of both the animals that were not exposed to ethanol and the animals exposed to ethanol were compared in agarose gel.
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 Fig.1 (A) N2 animals do not clump unless induced by ethanol. Daf-3 animal’s clump and border when withdrawn from ethanol.  Osm-9 and tax-4 mutant animals show no visible signs of clumping when exposed to ethanol.
(B) The bars represent the percentage of animals clumping following the withdrawal of ethanol.

 The results indicated that the two C. elegans strains that were used in the experiment had different functional levels of the NPR-1 protein. The results concluded that the strains with a lower NPR-1 function show a higher dependency for ethanol which is isolated from the animals that were exposed to ethanol. They also observed that prolonged exposure to ethanol mirrors the lower NPR-1 function, which indicates a higher dependency towards ethanol. Based on these results the NPR-1 protein may be able to genetically link alcoholism in humans.
II. Experiment
The goal of this experiment is to determine if the same alterations in the NPR-1 protein functions are seen in mice. Humans and mice share the same 20-25k genes, which makes the mice genome about 85% similar to humans. The mice can be selectively bred to isolate specific addictions. As described in the experiment by Martin Davies (5), he used multiple mice which were bred to be affected by ethanol in order to study a different protein receptor called GABAA. Indiana University researchers have been able to selectively breed mice that are addicted to alcohol (4). Theses mice were then used in other experiments relating to gene functions with alcoholism. 
The addiction that I will concentrate on in this experiment is mice that display an acute tolerance to ethanol. This experiment will use two different groups of mice. One group of mice will display the tolerance addiction. The second group of mice will not display any addictions. I will then expose both groups of mice to ethanol and compare the NPR-1 protein function of the mice to the C. elegans. I would expect the mice that were selectively bred with tolerance addiction traits to show similar low NPR-1 protein function.  This experiment correlates closely with the Mutschler et al (6) experiment regarding ethanol and a low functioning NPR-A (NPR-1) protein. The results indicated that a low functioning NPR-1 protein resulted in increase in alcohol tolerance or dependency. 


III. Discussion
If my experiment is successful then the NPR-1 function in the mice that have been bred with an ethanol addiction tolerance will exhibit a lower functioning NPR-1 protein. The group of mice that have no addiction will exhibit a higher functioning NPR-1 protein. One problem that may result from this experiment is that the selectively bred mice with addiction traits towards ethanol could have the adverse effect and show a higher functioning NPR-1 protein. The mice that were bred without those addictive traits could show a low functioning NPR-1 protein.
[bookmark: _GoBack] One way to combat this experimental flaw would be to test multiple groups of mice with multiple addiction traits. By increasing the amount of test subjects I would then have more accurate data to show if my predictions were correct. If more than one group of mice with ethanol addiction traits exhibit lower functioning NPR-1, then more conclusions could be drawn from this experiment. I could also use mice that lack a functioning NPR-1 like Mutschler et al to further support my hypothesis that ethanol tolerance is directly related to the function of the NPR-1 (6) protein and may be able to genetically link alcoholism in humans.
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