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Introduction and Goal:

The goal that was presented to was to find a virus or protein that can correlate with a genetic sequence from a natural hot spring that is in the Yellow Stone National Forest. The beginning process was to obtain sequences that would be the bases for my investigation. Through a great deal of time and research, the understanding of the sequencing process was understood. As it is said “Nothing is impossible to achieve if you put it all our efforts to get it.” 
Methods and Materials
Once the read was defined the journey begun to find out all that there was about it. The first tool was to compare the sequence in a search program named ViroBIKE. The function that was defined for this process is “sequence–similar-to” in which the comparison was made with the unknown sequence to the “hot-springs-edited” sequence bank. The results were very promising, for the best match (best match means how much similarity exists between the sequence and the target sequence) were numerous, as seen in figure A. 
The process of analyzing and comparing the sequences was one of judgment as well as weighting the results of the e-value in comparison to the %ID, the overlaps that were chosen were decided more with the e-value and the placement on the sequence as far as the 3’ or 5’ ends and how many additional nucleotides the sequence was able to length by this addition. The continuous evaluation and comparison of sequences thru the sequence-similar-to function was able to develop a sequence that was a final 4787 nucleotides long contig. This length was of suitable length to find more information in the next investigation process. The process that was used to lengthen the read was a “join” function.  This function could be used in the process of joining two sequences in a defined position in a defined direction. When the similar to function gives the matches they are matching the 5’ and the 3’ prime ends as well as, at times, the middle of the sequence. This is the point were a visual inspection is needed to decide whether the join of these two sequences is one of a positive union or a negative union. This decision is one of judgment.
Figure A
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The ultimate goal was to find a protein sequence (if at all it existed) that matched the unknown DNA sequence. And if it did, it is hoped to be from a virus.


With this sequence, the tools of GENBANK were then used to answer the question on is it a gene, protein or virus.  The results of the GenBank function showed that there were open reading frames with in the sequence as well as 5 predicted proteins as seen on Figure C below.

The open reading frames which were found in the lengthened sequence and which were distributed throughout the sequence. As seen in Figure b there are numerous open reading frames with in the lengthen sequence.
FIGURE B

*************************************************************************
My DNA sequence:                                           2963             3904

     
         

                                Protein Sequence                     17                 333

                 Open Reading Frames

                  The match
*************************************************************************
About 941 nucleotides from the DNA sequence matched around 316 amino acids of the protein sequence which is about 451 amino acids long.


 When using ViroBIKE to locate open reading frames, the location as well as the length correlated with the findings of GeneBank. These results were judged profitable. The use of NCBI, “blastx” was used to double check and get accurate results.
FIGURE C
*****************************************************************

Predicted genes

   Gene    Strand    LeftEnd    RightEnd       Gene     Class

    #                                         Length

    1        -         121        1083          963        1

    2        -        1224        2186          963        1

    3        +        2347        2733          387        1

    4        -        2891        3853          963        1

    5        +        4014        4400          387        1

*****************************************************************

Results


The results that were decided on was then entered in to the NCBI site and the program of blastX was used. A best match had to be choosen. This was to be based on the criteria of e-value and the portion of the match. The closer the e-value is to zero the better is the match.

The sequences producing the most significant alignment were hypothetical protein Tneu_1344 with an e value of 3e-147. This protein came from the organism Thermoproteus Neutrophilus which is bacterium. The organism from which the protein sequence was found is a bacterium which belongs to Clade – Archea, Crenarchaeota,   Thermoprotei; Thermoproteales; Thermoproteaceae; Thermoproteus. This organism was isolated from a hot spring of Iceland. This organism can grow autotrophically with sulfur being its electron donor and hydrogen its electron donor. This organism can also grow in a heterotrophic manner on organic substartes.
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   1. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�        1    864  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�        1    864       0.0  100.0 


   2. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�        1    838  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.ATYB7058-g2" �OctHSe.ATYB7058-g2�       13    850       0.0  95.95 


   3. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      133    724  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO2912-b2" �OctHSe.APNO2912-b2�      315    908       0.0  95.97 


   4. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      211    864  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.ATYB6885-b2" �OctHSe.ATYB6885-b2�      697     44       0.0  92.67 


   5. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      178    859  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3285-b2" �OctHSe.APNO3285-b2�        1    682       0.0  91.07 


   6. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      178    859  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.ATYB460-g2" �OctHSe.ATYB460-g2�         1    682       0.0  91.07 


   7. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      133    678  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.ATYB8127-g2" �OctHSe.ATYB8127-g2�      315    856       0.0  95.61 


   8. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      304    864  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3157-g2" �OctHSe.APNO3157-g2�        1    561       0.0  94.13 


   9. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      133    672  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO613-b2" �OctHSe.APNO613-b2�       315    849       0.0  95.75 


  10. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      233    860  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.ATYB7935-g2" �OctHSe.ATYB7935-g2�        1    628       0.0  92.05 


  11. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      234    864  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO1042-b2" �OctHSe.APNO1042-b2�        1    631       0.0  90.98 


  12. � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.APNO3908-b2" �OctHSe.APNO3908-b2�      304    864  � HYPERLINK "http://biobike.csbc.vcu.edu:9003/frame?PKG=DRCUTTERBILL31525&NAME=OctHSe.ATYB3650-b4" �OctHSe.ATYB3650-b4�        1    561       0.0  92.53 











