Melissa Prestosa


In recent years, after the sequencing of the human genome, the amount of information available to geneticists and molecular biologists for the analysis of the genomes have been exponentially increasing. That is, for organisms occupying most branches of the tree of life.  One group that we comparatively do not have much information about is viruses, thermophilic viruses in particular. The goal of this assignment was to slightly expand at least my personal knowledge about these viruses by further analyzing the data presented in the article “Assembly of Viral Metagenomes from Yellowstone Hot Springs.” The viruses studied were thermophilic viruses isolated from two hot springs in Yellowstone National Park, the Bear Paw hot spring and the Octopus hot spring. I chose to look at the Octopus hot spring in particular. 


The results of the work I've done point in the direction that there is at least one virus in the Octopus hot spring whose host is in the domain Archaea. I concluded this because I found a protein  which is most similar to proteins found in other Archaea organisms specifically Thermococcus sp. AM4, Methanocaldococcus jannaschii DSM 2661, and Aciduliprofundum boonei T469. 


To do this I first started with one string of DNA obtained from one read gathered by the researchers on Tom Schoenfeld's team that was 917 nucleotides long. Manipulating that string of DNA  I was able to lengthen it to 2751 nucleotides. To do this I used a program called BioBIKE to analyze an manipulate the DNA string. The first thing I searched for were similarities between the sequence I chose and the other sequences obtained from the Octopus hot spring.  
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Looking at line 2, the above table indicates that a section from my original sequence, or the query specifically the DNA read named OctHse.ATYB3215-b2, matches very closely from nucleotide 604 to nucleotide 914, the sequence of another sequence, the target or specifically the DNA read named OctHSe.APNO3708-g2 from nucleotide 855 to nucleotide 546.  Arranged like this

[image: image2.png]


The pink line is the query DNA and the orange line is the target DNA, and highlighted in the yellow box is the part that matches. Once matches like this are found, it is possible to add these two strands together to create a longer strand, called a contig, made up of the beginning of the pink strand, the area where the pink and the orange share the same sequence, and the end of the orange strand.   
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This process of finding overlaps and joining the two reads together allowed me to link DNA strands together to form 2751 nucleotide long final contig from five separate reads.  
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From this construction I was able to find three potential locations for the existence of genes. Using a method called “ORF-of” in the program bioBIKE, which converts the DNA into their corresponding amino acids and records the location of long stretches of amino acids that are uninterrupted by stop codons, possible gene locations were located from nucleotide 77 to 601, nucleotide 795 to 2108, and nucleotide 2370 to 2702.  The longest stretch of stop-codon-uninterrupted DNA was examined for the presence of genes. The DNA was translated into the corresponding amino acids and this amino acid sequence was Blasted against the NCBI's database. 


Blast is a program that takes a given sequence and compares it to a database containing information and the sequences of all available genomes, the NCBI databse. It scores the matches, and returns the matches from the database that are the most similar to the query sequence provided. This is a very powerful tool for finding the existence of homologs. Since DNA is highly conserved, the presence of a similar proteins in two different organisms indicates a close evolutionary relationship between the two organisms. Or, in the case of viruses, it may indicate a host, virus relationship since viruses' ability to incorporate itself into the host genome and also to incorporate sections of the host genome into its own genome, accomplishing lateral gene transfer. 


When I searched the possible gene I had found against the NCBI database, the three strongest hits, or the three proteins that most closely matched mine, all came from Archaea and within that, Euryarchaeota. The three organisms; Thermococcus sp. AM4, Methanocaldococcus jannaschii DSM 2661, and Aciduliprofundum boonei T469 are all marine Archaea that are thermophilic and were first isolated from deep sea vents. To me this indicated that the gene I found probably originated from a viruses whose host is a member of Euryarchaeota since the protein has the strongest similarity to organisms of this clade. 


Starting with a short DNA sequence I was able to lengthen it by combining it with other short sequences to eventually create one long contig. Once a larger contig was formed I was able to locate the potential locations of genes by finding sections of translated DNA that were uninterrupted by stop codons. The longest of those sections was then compared to a database containing information from many genomes. While the most similarities were found with proteins belonging to deep-sea-vent thermophilic archaea, this does not mean that they are the organisms the virus is most absolutely related to. As indicated in the beginning there are still large sections of the tree of life that have not been filled in. Because of this lack of data in some areas, this relationship may be overrepresented. Through work like this more of the tree may be filled in and results like this will be more accurate as more knowledge is gained from more sources.

