
	An Examination of Halophilic Proteobacterium & Acidic Proteome

	Most of life’s organisms are unable to survive when conditions are not favorable in their environments. Extremophiles are known and identified as microorganisms that have the ability to flourish in extreme conditions, such as intense heat or cold, high/low pH, or high saline ridden environments. Their adaptive abilities, such as osmoprotection, make this possible to survive in these critical environments and are key components to future researchers to unveil helpful 
processes such as genetic engineering. Genetic engineering would better equip organisms for survival if their environments were to become extreme due to adverse changes or unpredictable disasters related to climate. 

	Halophilic organisms have the capabilities to survive in environments containing high salt concentration, there has been insinuations that they are able to do so because of the acidic character of their proteomes. These organisms were studied respectively in a recent research project conducted by Microbiology and Molecular Genetic professor, Dr. Wouter Hoff and      colleagues. This particular study assessed the halophilic organism’s ability, specifically H. halophilia and H. halocholris, to accumulate KCL via proteomes for osmoprotection. Results from the study revealed two significant points that allowed the halophiles to thrive successfully in high saline environments: the protein surface remains hydrated which provides protection for the organism and precipitation by salting out. Aspartic Acid (Asp) and Glutamic Acid (Glu) are side chains that attach to the surface of the proteins, and compete with KCL for water molecules which allows hydration. This process implies that this method prevents the cell from losing 
function by the acidic aspects of the proteins are using KCL as a main osmoprotectant. Another     important topic in the study suggests that the organisms have gradually obtained their survival abilities overtime through evolution, specifically by mutation. When asked why these findings were important to future studies Dr. Hoff stated, “these findings could be useful in the future for developing methods that allow substances, such as foods, to survive in less than satisfactory 
conditions”. 

This research provides important insight for future research regarding evolution of adaptive 
abilities. As mentioned, genetic mutations provide ways for organisms to develop adaptive changes by chance, but with the findings of this study combined with the idea of genetic 
engineering, this may provide faster avenues for organisms to form adaptations to changing    environments. This is important because the environments on earth are forever changing, and        although environments may stay similar over a span of years, it could change drastically through climatic disaster. If an organism has a certain desirable survival adaptability programed into their genetic code, they could better respond to a sudden change in their surroundings. For instance, if a mouse has genetically engineered proteins allowing cells to survive in sub zero temperatures, the mouse would have no problem with survival if this were to occur. Genetic engineering could prove to be useful for prevention of premature death or prolong life by excising undesirable genes from an organisms DNA. 
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