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Metagenome Project

      Of the three domains of life (Eukarya, Bacteria, and Archaea), the least understood is Archaea and its associated viruses. Many Archaea are extremophiles, with species that are capable of growth at some of the highest temperatures and extremes of pH of all known organisms. Phylogenetic rRNA-encoding DNA analysis places many of the hyperthermophilic Archaea (species with an optimum growth ≳80°C) at the base of the universal tree of life, suggesting that thermophiles were among the first forms of life on earth. Very few viruses have been identified from Archaea as compared to Bacteria and Eukarya. Therefore a metagenome project was announced to analyze a small portion of sequences from the organism octopus hot spring. Metagenomics is the study of genetic material recovered directly from environmental samples.


Octopus Spring is an alkaline hot spring in the Lower Geyser Basin of Yellowstone National Park. Its drainage channels radiate like arms of an octopus, hence its name. Water flows from the source at about 95 degrees C to outflow channels where it cools to a low of about 83C.
     The objective of this project was to obtain information and analyze were the reads originated from and if they are part of a thermophillic virus. Two reads were obtained and found to belong to the Octopus hot spring. The reads were claimed through a program called Biobike and the reads were as follow OctHSe.APNO1063-b2 and OctHSe.APNO1063-g2. The reads that were claimed were edited reads and they did not contain unnecessary information such as linker and vector sequences. A description of the reads was obtained and it was found to be that OctHSe.APNO1063-b2 is 911 nucleotides long and it is not circular. On the other hand it was found that OctHSe.APNO1063-g2 to be 935 nucleotides long and not circular. Each read was then blasted using NCBI and Genemark and no hits were found which indicated that the reads were to short for any information to be contained within them, extension of one the reads was required.

To extend the reads the read OctHSe.APNO1063-g2 was blasted against the Octopus-e metagenome and a table was obtained showing all the similarities. Reads with 95 identity and a low e-value were considered . The reads similar to the OctHSe.APNO1063-g2 were then aligned and joined and that way the read OctHSe.APNO1063-b2 was extended. This process was done multiple times until there were no more useful overlaps to be aligned or there were no more overlaps to extend the sequence. The read OctHSe.APNO1063-g2 was extended to a length of 1811 nucleotides. Attached to the end of this report is how the alignments took place to extend the read OctHSe.APNO1063-g2..
     The new extended read nucleotide sequence was then blasted using NCBI and no results were found. The new read nucleotide sequence was also blasted against all Hot springs and no results were found. The read sequence was blasted using Genemark and two genes were obtained. One gene was found to be 1997 nucleotides in length and the second gene were found to be 308 nucleotides in length. 


The genes nucleotide sequences were then translated and their amino acid content was obtained. The amino acid content of the first gene was obtained and using NCBI-P the following was obtained
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The results show the that protein sequence a match protein sequences that are specific to xylose isomerase domain-containing protein, Na(+):H(+) antiporter, inter-alpha (globulin) inhibitor H3 and a hypothetical protein BRAFLDRAFT. All those proteins are essential for regular virus function, growth and virus survival. 


The amino acid content of the first gene was obtained and using NCBI-P the following was obtained
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Looking at the third hit, the amino acid sequence matched a protein specific for zinc carboxypeptidase which is specific to the organisim Trypanosoma brucei TREU927. Trypanosoma brucei is a parasitic protist species that causes African trypanosomiasis (or sleeping sickness) in humans and nagana in animals in Africa. Trypanosoma brucei have two hosts - an insect vector and mammalian host. Because of the large difference between these hosts the trypanosome undergoes complex changes during its life cycle to facilitate its survival in the insect gut and the mammalian bloodstream. It also features a unique and notable variable surface glycoprotein (VSG) coat in order to avoid the host's immune system. There is an urgent need for the development of new drug therapies as current treatments can prove fatal to the patient as well as the trypanosomes.Final conclusion of project revealed the that the extended sequence was not found to match any thermophillic organisms that live in hot springs.







