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Hello my fellow bioinformatics aficionados. you are currently reading my report on the work I have done on the viral-metagenome project. In this report you will find information on my motivation for participating in the project, my materials and methods, the results I have obtained thus far, and the results I got for each of the major steps I took in my steady march towards analyzing the viral-metagenome. This report will be organized in a chronological manner, starting with the preliminary reading I did concerning the project and reads, and ending with the most recent results I have obtained as of the writing of this report.


My primary motivation for participating in the viral-metagenome project was my interest in learning the basic algorithms and logic behind more professional metagenome-analyzing programs. My hope was that, by figuring out how to do most of the processes on my own, I could then extrapolate those ideas into a generic sequence-analyzing program which could take in any set of reads, and spit out a well developed set contigs, given some basic information such as sequencing methods, cloning methods, etc. My other motivation was the fact that I was essentially doing primary research, seeing as how these reads had, hypothetically, never been analyzed before. This was exciting to me as I had never done any primary research before. To be perfectly honest, I was really not all that interested in discovering what the reads contained in terms of any potential genes or other interesting features and, as such, it did not contribute much to my motivation. This was not because I don't find viral genetics interesting, but rather because I knew next to nothing about the specificities of viral genetics, and that this would severely hamper my ability to analyze the contigs properly. In all, I did the work I did because I hoped that it would aid me in my future genome-sequencing endeavors. 


To begin my work on the metagenome-project, I read an article entitled “Assembly of Viral Metagenomes from Yellowstone Hot Springs”(Shoenfeld et al). This article described the process by which viral DNA was extracted from Bear Paw and Octopus hot springs, how the DNA was cloned and sequenced, and how contiguous sequences were formed and those sequences analyzed. Once I read the the article, I went to the viroBike application on the Biobike webpage(http://biobike.csbc.vcu.edu/), and I claimed two reads from the read pool. The reads were both from Octopus hot spring, and both of them were from the same cloning vector colony. Both reads were about 900 nucleotides long. At this point in time, I decided it would be a good idea to nBLAST the reads, just to see if anything shows up. BLAST, or Basic Local Alignment Search Tool, is a program that looks for areas of similarity between two or more sequences in a specified set of sequences, calculates the significance of the similarities, and presents those similarities along with additional information to the user. nBLAST is simply the DNA and RNA version of BLAST. The results I got from BLASTing my two reads against GenBank( a database of most or all of the publicly availible DNA sequences) found no significant matches with any sequence in GenBank.


Distraught, I decided to do some more comparisons. I nBLASTed my two reads against the other reads derived from the Octopus hot spring and I got some unusual results.
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QuERY Q-START Q-END TARGET T-START T-END E-VALUE %I
1. ctHs. APNOS74-b2 63 636 DctHS.APN01009-b2 a0 987 6.0 92.04
2. DctHS APNOS74-b2 11 66 DotHS.APN01009-b2 10 65 3.0d-26 100.0
3. DctHs APNOS74-b2 11 64 DotHS.APNOL0a3-b2 5 61 4.0d-25 100.0
4. DCtHS APNOS74-b2 11 63 DotHS.APNO1003-b2 12 64 2.0d-24 1000
5. OctHS APNOSTA-b2 11 62 DotHS.APNOL037-b2 1o 61 6.0d-24 100.0
6. DCtHS APNOS74-b2 11 60 DotHS.APNOload-b 12 6l lod22 1.0
7. DCtHS APNOS74-b2 11 62 DotHS.APNO1002-b2 5 G0 20421 98.0
5. DctHS APNOS74-b2 16 60 DotHS.APNOload-g 144 100 9.0d-20 100.0
9. DCtHS APNOS74-b2 11 63 DotHS.APNO100s-b2 12 63 9.0d-20 981
10, DctHS APNOSTA-b2 3 62 Octs APNOIG0O-b2 5 62 9.0d-20 9.72
110 OctHS APNOSTA-b2 11 62 DotHS.APNOloan-b 12 62 4419 980
12. ctHs APNOSTA-b2 12 62 DotHS.APNOL036-b2 5 59 40415 980
13, ctHS APNOSTA-b2 3 62 Ocths APNOI03L-b2 3 65 40419 9524
14, OctHs APNOST. 11 62 DotHS.APNOLols-b 12 62 4419 980
15, OctHs APNOST. 11 62 DotHs.APNOLoLl-b 12 62 4419 980
16, DctHS.APNOSTA-b2 11 62 DotHS.APNOL00S-b2 12 62 40419 980
17, DctHs APNOSTA-b2 12 62 DotHs.APNOLol3-b 5 54 lodls 96.04
18, ctHS APNOSTA-b2 5 63 OctHs.aPNOloal-b 4 63 G.0d18 950
15, DctHS APNOSTA-b2 11 62 DotHS.APNOL03E-b2 13 67 200017 945
20, DctHS APNOSTA-b2 1 62 DotHs.APNOLo3a-b 5 60 2.0d-17 96.2
21 DctHS APNOSTA-b2 11 62 DotHs.APNOL030-b2 5 62 20417 945
22. DctHS APNOSTA-b2 5 62 OctHS.APND1029-b s 63 20407 95
23, DctHS APNOSTA-b2 11 62 DotHS.APNO1026-b2 s s 20017 96.15
24, ctHS APNOSTA-b2 11 62 DotHS.APNO1023-b2 9 63 20417 945
25, DctHS APNOSTA-b2 11 62 DotHs.aPNOlol2 b 13 67 200417 9455
26, DctHS APNOSTA-b2 11 62 DotHS.APNO1007-b2 1 60 20417 9615
27 DctHS APNOSTA-b2 11 49 DotHs.aPNOloas-b s 43 4.0d16 100.0
28, DctS APNOSTA-b2 11 62 DotHs.APNOloas-b 5 63 4.0d16 92.8
29 DctHS APNOSTA-b2 11 62 DotHs.APNOL03s-b 5 61 4.0d16 94.44
30, OctHS.APNOSTA-b2 11 49 DotHs.APNOL033-b2 10 48 4.0d-16 100.0
310 OctHS APNOSTA-b2 11 49 DotHS.APNOL028-b2 1 43 4l0dl6 1000
32, 0ctHS APNOSTA-b2 1 62 DotHS.APNOL027-b2 10 65 40416 92.8
33, ctHS APNOSTA-b2 11 49 DotHs.aPNOlola-b Io 48 4.0d-16 100.0
34, OctHS APNOSTA-b2 11 48 DotHs.aPNOl032-b2 14 sl llod15 1m0.0
35, ctHS . APNOSTA-b2 11 45 DctHs.aPNOlolo-b s 46 1.0d-15 100.0
36, OctHS APNOSTA-b2 11 64 DotHS.APNOL039-b2 1 6 G.0d15 925
37. ctHS APNOSTA-b2 3 62 Ocths APNOI617-b2 2 6 6.0d15 950
38, ctHS APNOSTA-b2 11 47 DctHS.APNOLo0-b2 12 48 6.0d-15 100.0
39, ctHS . APNOSTA-b2 11 62 DotHs.APNOlods-b2 13 62 200414 96.15
40 ctHS APNOSTA-b2 1 62 DotHs.APNOlods-b2 1 60 20414 9615
410 0ctHS APNOSTA-b2 & 63 Octs APNOI022-b2 7 64 l.od12 933
42, DctHS APNOSTA-b2 11 43 DctHs.aPNOlols-b 1 42 1od12 100.0
43, 0ctHS APNOSTA-b2 11 49 DotHS.APNO1006-b2 12 43 200401 97.44 5
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There are the results for my first read.
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gives you the start and end coordinates of the targets of the Tirst five hit
QuERY Q°START  Q-END  TARGET TASTART T-END E-VALUE  %ID
1. OcthS APNOS7a-g2 7 54 OctHs.APNOI0l6-g2 2 4 90017 97.9
2. OcthS APNOSTa-g2 7 54 Ocths.APnOIols-z2 753 947 979
3. Dcths APNOSTa-g2 4 53 OctsoAPn0le2l-z2 4 57 6eaas s2s
4. Dcths APNOSTa-g2 4 53 OctsoAPNOLe3S-z2 353 2004 521
5. DctHs APNOSTA-g2 5S4 DctHs APN0L03a-g2 2 49 3013 96.0
6. DcthS_APNOSTa-g? s S5 Dcths APN0l023-82 2 53 30013 9434
7. DcthS APNOSTa-g2 4 45 OctsoaPnoleiz-zs 5 3 30003 976
8. OcthS.APNOSTa-g2 1S58 OctHs.APNOI002-z2 10 55 3led-13 93.75
9. DcthS APNOSTa-g2 s 45 Dctas APN0l027-82 2 a1 1eda2 975
10, DcthsAPNOSTa-g2 4 43 OctsoaPn0les-z2 4 @ sea2 975
12 DctHs APNOSTa-g2 4 43 OctsoaPn0le2o-g2 4 @ sea2 975
12! DctHs APNOSTa-g2 4 43 Octsoapnoleze-g2 2 W sea2 975
13! DctHs APNOSTa-g2 4 a2 Octwsoapnoleis-ga 3 a0 20001 97.44
14 DctHs APNOSTa-g2 4 43 Ocewsoapnololl-ga 4 a3 eeaal s
15, Dcths APNOSTa-g2 14 45 OcHs APNOL04T-z2 6 37 30020 568
16, DctHs.APNOSTa-g2 s a1 Dctds APN0l0ds-g2 2 3 3ea0 973
17. DctHs APNOSTa-g2 4 43 OctsoAPNOIeas-g2 3 @2 3000 95
18, OctHs APNOSTa-g2 14 53 OctHs APNOL00G-z2 7 4 30020 5.1
19. DctHs.APNOSTa-g2 7 54 Ocths.APnloon-g2 4 51 30020 36
20, Dcths APNOSTa-g2 4 @2 OctwsoaPnoloal-za 5 40 led-s 97.44
21 Dcts APNOSTa-g2 1 55 OctHs.APNOI007-z2 W 55 lods 936
22! DctHs APNOSTa-g2 8 45 Ocths.APNOIoad-g2 6 42 sod9 9474
23! Dcths APNOSTa-g2 s 42 Dcths APN0l042-82 2 3% sed9 9474 N
24, OctHs APNOSTa-g2 4 53 OctsoAPNOle3l-g2 5 50 sods sl
25. Ocths APNOSTa-g2 10 55 Ocths APNOL03A-z2 4 51 seds s
26. Dcths APNOSTa-g2 5 42 Ocths.APn0l622-z2 6 39 sod9 97.14
27. DctHs APNOSTa-g2 24 53 OctHs APNOLOL3-z2 17 47 sods 957
28, Ocths.APNOSTa-g2 4 54 Ocths.APNOLG3O-g2 3 53 2lods 2.4
29. Dcths.APNOSTa-g2 4 53 OcthsoAPn0Ionl-g2 4 55 2lods sos
30. Dcths.APNOSTa-g2 1 43 OctHs APNOI0aB-g2 & 39 fods 9.9
31 Dcths APNOSTa-g2 7 a2 Ocths.APnoload-g2 4 3 slods 944
32, DctHs APNOSTa-g2 1 43 OcHs APNOI00S-g2 5 0 sods 9.9
33 Dcths APNOSTa-g2 15 45 Oces.APNOlo4ab2 145 119 3.00-7 9.3
34 DctHs APNOSTa-g2 N 42 octs.APN0l032-z2 s 39 307 6.8
35. Dcths APNOSTa-g2 4 22 OctsoaPnolelo-ga 2 a0 sled7 8974
36. Ocths APNOSTa-g2 10 55 OctHs APNOL036-z2 5w dleas 913
37. Dcths APNOSTa-g2 7 45 Ocths.APnOL62d-g2 7 @ tlodas sas
38, Ocths APNOSTa-g2 4 45 OctsoaPnoleda-g2 s 41 Logs 9524
39, Ocths APNOSTa-g2 s 43 Dctas APN0l0l0-g2 2 3% lods s4s
40, Dcths APNOSTa-g2 755 Ocths.APnoloze-z2 3 53 sods 03
41 DctHs APNOSTa-g2 1 S6 OctHs APNOI033-z2 7 55 sods 850 5
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These are the results from my second read.


One thing that really stand out is that the first fifty or so nucleotides from each of my reads, matched the first fifty odd reads in many of the other sequences as well. I got curious about this and decided to read a little more into how these reads were created. While reading the paper, I came across some interesting information, the linkers used to insert the viral DNA into the cloning vector are of the following sequence. Linker 1 is “GATGCGGCCGCTTGTATC TGATACTGCT ”. Linker 2 is                               “G GAGCAGTATCAGATACAAGCGGCCGCATC ”. After BLASTing the sequences of the linkers against a few of the reads from the Octopus hot spring, I found some interesting results. I noticed that a large portion of linker 2 matches parts of the reads in vary similar locations, as this alignment graph will demonstrate.

  Seq 2     1 -------------NGACTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACC-------------A-A-CGGCCGCATCTGTACCG----GTAAACGACCCAGAAACCGC-----CAAAAAACTCCTCAAACTCTTG--- 

   Seq 80     1 -----------NNGGTCTGAGACTGCGGC-GCGA-TTCGGATC-ATTGATGACC-------------A-AGCGGCCGCATCCTGGTCG----GCAC-CGACTCGGAAAATGCATCTATGACAGACTCAGCAAT--------- 

   Seq 64     1 -----------NGGGTCTGAGACTGCGGC-GCGA-TTCGGATC-ATTGATGAC-----------------GCGGCCGCATCGTCTGAA----ACCT-CGCTCCAGTTAACCT-----CCCTATGCTCCTTCATCCTCTCAT- 

   Seq 78     1 -------------NGACTGAGACTGCGGC-GCGA-TTCGGATC-CTTGATGACT-------------ACAGCGGCCGCATCACCTCCC----GCAC-CG--GCGATTATAAC-----CTCTATGCCCCTTTCCCTTGCGGT- 

   Seq 40     1 ------------NGGTCTGAGACTGCGGCCGCGA-TTCGGATCCATTGATGAC----------------------CACCTATGATCTT----CTTCTTGGCAAGCTCTAAATCCTCATCGGTAATCTCTGCCTCTTGCA--- 

   Seq 60     1 ----------NNNGGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACA-------------CAAGCGGCCGCATAGGTTCAG----CCTTCTGCTGAGCTCTACAAGCACTTCGGCAACTTCG------------- 

   Seq 88     1 ------------NGGACCGAGACTGCGGCCGCGA-TTCGGATCCATTGATGACC-------------AGATACAAGCGGCCGCATCTA----CTGCGACACCAGCTTGGCAAGCATTTCGGCGCTGTCTC------------ 

   Seq 34     1 ---------------ACTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGAC----------------AGCGGCCGCATC--GTGTC----GTAC-TGTCCTGCATGCAACACGGCAACTACAGCCACCGTAACGCAGA-- 

   Seq 74     1 ----------------CTCAGACTGCGGC-GCNA-TTCGGATCC-TTGATGAA----------------AGCGGCCGCATCAGGTGCT----CTAT-TGTACTGCGCAACAAGTGACGCGCCAGGTCTTGGTTTCTACGC-- 

   Seq 48     1 -------------NGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACC--------------AAGCGGCCGCATC----ACC----ATTG-GATAG--CATTACACCAGAGGAGCCAAGTC-CTATCAGGAGGCT- 

   Seq 70     1 -------------NGTCTGAGACTGCGGC-GCGA-TTCGGATC-ATTGATGAC----------------AGCGGCCGCATC----GAG----ATAA-GGTAGACCTCTATGTGAGAGGGGCAAAGCT-TGAGGGCAAGCCTT 

   Seq 92     1 ----------NNNGGTCTGAGACTGCGGC-GCGA-ATTGGATCCATTGATGACA-------------CAAGCGGCCGCATC----TAC----AACT-GGAAG---CGTAAGAGAAAGGAGTCGCTTC-TGCATATCCA---- 

   Seq 72     1 -----------NNGGTCTGAGACTGCGGCCGCGA-TTCGGATCCATTGATGAC----------------AGCGGCCGCATC----CCG----TCAA-TGGCAGTAAAGAAGTGGATGGAGGAAAGCGATGTGTATAT----- 

   Seq 42     1 ---------NNNNGGTCTGAGACTGCGGC-GCNA-TTCGGATCC-TTGATGACAGCAGTATCAGAT-CAAGCGGCCGCATCAGGAGGA----TGTGGGATTAGC--GGAGCC----TCTGCCT------------------- 

   Seq 58     1 ------------NGGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACA------TCAGATACAAGCGGCCGCATCATATAGC----ACTGGGTTAACC--GAGGCCAACCTCAATCTGTG---------------- 

   Seq 10     1 -----------NNGGTACTGGACTGCGGC-GCNA-TTCGGATCC-TTGATGACA---------GATACAAGCGGCCGCATCTAGTAGG----GGTTACCATAGCCTACGACCGTACCCCCACTACAT--------------- 

   Seq 26     1 -----------NNGGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACAGCAGTATCAGATACAAGCGGCCGCA-------TC----AACTACGTCAAC-TCTATAAGGCCTGACATAAA----------------- 

   Seq 38     1 -----------NNGGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGAC--CAGTATCAGATACAAGCGGCCGCA-------TC----AAATACTTACCC-ACGAATTGGATTGGGTTGATTG--------------- 

   Seq 90     1 ------------NGGTTTGAGACTGCGGC-GCAA-TTCGGATCCATTGATGACAGCAGTATCAGATACAAGCGGCCGCAGT----ATC----AGATACAAGCGG-CCGCATGTATCTGATACT------------------- 

   Seq 56     1 -------------NGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACAGCAGTATCAGATACAAGCGGCCGCATC----C-------TTTTTTCTCCA-CCTTAACGATTCCTTCCAACGT--------------- 

   Seq 94     1 -------------NGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGA--GCAGTATCAGATACAAGCGGCCGCATC----GGA----ACATATTCTTGG-TATGAATAGAATATGGAAATT---------------- 

   Seq 52     1 -------------NGTATGGAGCTGCGGC-GCCA-TTCGGATCC-TTGATGACAGCAGTATCAGATACAAGCGGCCGCATCC---ATA----ATCTACGCGGTT-GATAAACAGTTTGTCGCTA------------------ 

   Seq 96     1 ------------------CGGAGTGCGGC-GCGAATTCGGATCCATTGATGACAGCAGTATCAGATA-AAGCGGCCGCATCTAGAAAA----ATGCGTATCATA-TCTGGTCAGCGCTCTGTGAT----------------- 

   Seq 24     1 ----------NNNGGTCTGAGACTGCGGC-GCAA-TTCGGATCCATTGATGA---CAGTATCAGATACAAGCGGCCGCATCTT--GGG----AGGTATACTCGC-TGAACATAACGTAGGCC-------------------- 

   Seq 50     1 ----------NNNGGACTGAGACTGCGGC-GCGA-TTCGGATCC-TTGATGACAGCAGTA-CAGAT-CAAGCGGCCGCATCT---ATT----TTGTCTAGATAC-TTAATCTCATTATGTCTT------------------- 

   Seq 54     1 ---------------TCTCAGACTGCGGC-GCGA-TTCGGATCC-TTGATGACA----TA-CA------AGCGGCCGCATCC---ATA----GTGTACAGGTACGTTGAAACCCTAGGGTACCAGGGGGTCGTGGA------ 

   Seq 22     1 -------------NGTCTGAGACTGCGGC-GCGA-TTCGGATC-ATTGATGACA-----------TACAAGCGGCCGCATCGTATATC----ACCTCTTTACATAGATTTTTCCAAAGGCGTATACATGTT----------- 

   Seq 44     1 ----------NNNGGTCTGAGACTGCGGC-GCGAATTCGGATCCATTGATGAC------------TACA-GCGGCCGCATC-TATTTC----ATTTTTCATATTATACACCTTTCAACTCTCCCCCGTT------------- 

   Seq 84     1 -----------NNGGTCTGAGACTGCGGC-GCNA-TTCGGATCCATTGATGACG----------ATACAAGCGGCCGCATC--GATAT----GTTGCAGAAGGTGTGTGGTATGA--GGTATCTGTGTGTC----------- 

   Seq 86     1 -------------NGTCTGAGACTGCGGC-GCAA-TTCGGATCCATTGATGACG----------ATACAAGCGGCCGCATC--ACNGT----CTTCTACCAGGCACAGACCGACATCGACGCCAAGGCGGA----------- 

   Seq 36     1 -----------NNGGTACTGGACTGCGGC-GCNA-TTCGGATCC-TTGATGACT-------CAGATACAAGCGGCCGCATCTCTT--C----AGAACTACGGTTCTGGGAGACGGCAAGGCCAAGGC--------------- 

   Seq 76     1 ----------NNNGGTCTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGAC-----------ATACAAGCGGCCGCATCTTACAAC----AGAATT----CCCTGAGTATTTCCGTAATTGTGTCGTTT----------- 

   Seq 46     1 ------------NTGTATGAGACTGCGGC-GCGA-TTCGGATCCATTGATGACT-----ATCAGATACAAGCGGCCGCATCGC----G----TCGTAGACATCATCCAAGCCCTCGGAAGGGTAGTC--------------- 

   Seq 82     1 -------------NGACTGAGACTGCGGC-GCNA-TTCGGATCCATTGATGAC--------CAGATACAAGCGGCCGCATCATAGATG----TTAGAGAAGGTTTCCAAGCCCTGGCAAGTCCAATC--------------- 

   Seq 32     1 ----------NNNGGACTGAGACTGCGGC-GCGA-TTCGGATCCATTGATGAC----------------AGCGGCCGCATCCTTCG-T----TCCACCCCCTTATCCACGCCACCGCATGCATGGTCTTAACG--------- 

    Seq 4     1 ----------NNNGGTCTGGGGCTGCGGC-GCGA-TTCGGATCCATTGATGAC--------------CAAGCGGCCGCATCCACCGCA----GTGGTAAAGGCACTAGGTGCCCAGGTGGTAGATTACTC------------ 

   Seq 30     1 ----------NNNGGACTGAGACTGCGGC-GCGA-TTCGGATC-ATTGATGACG----------ATACAAGCGGCCGCATCCTCCGGT----GTGACCCAAATG-TATACATGAATGCCTTTATGTGC-------------- 

    Seq 6     1 -----------NNGGTACTGGACTGCGGC-GCGAATTCGGATCCATTGATGAC------------CG---GCCGCATCAT-TT-AAAT----CACTGTGCCAAA-ATTTTATTTCAATATTGTAGTAATATTTG-------- 

   Seq 66     1 ------------NGGTACTGGACTGCGGC-GCGA-TTCGGATCCATTGATGAC------------CATTAACTACTTGACACT-AGAC----AAAATTGCCGCA-ATATTAATGGATTAT-GGATTATCGTTT--------- 

   Seq 12     1 ----------NNNGGTACTGGACTGCGGC-GCNA-TTCGGATCC-TTGATGACA-----------TACAAGCGGCCGCATC-T-GTTG----AAGTAAGGCAA--GGGGGCTTCGGGGAGGGGGTTCTCGAC---------- 

As this graph indicates, there is a clear distinction between where the linker/vector DNA end and where the viral DNA begin. The last few nucleotides of linker 2 have been underlined for your convenience.


Equipped with the knowledge that a good portion of the reads have non-viral DNA embedded in them, I decided to make a function in Biobike that would excise this DNA. The function works as follows. First, the function takes in one of the reads and searches searches for the last six nucleotides of linker 2. then, assuming that the linker DNA is found, the function would excise all of the nucleotides up to and including the linker DNA, producing a clean sequence. My rationale for doing this is that, based on the methods that were used to replicate and clone the viral DNA, for each read, all of the DNA before and including the linker must not be of viral origins, and all the DNA after it must be viral.

Fortunately I never had to use this function myself, as Dr. Elhai provided us with the full edited version  of all the reads.


Now that I was sure that I was working with genuine viral DNA, I decided to make my reads slightly larger. Just like how you would increase the size of the reads while sequencing a single organism, you can also increase the size of the reads of a metagenome by finding reads with a sufficient level of overlap similarity and joining those two reads together.  However, because of my time constraints, I decided to increase the length of only one of my two reads. I decided that I would attempt to increase the length of read : octhse.apno574-b2. The first thing I did was nBLAST this sequence against all the other reads of the Octopus hot spring. I then selected a read that overlaps my read at the beginning or end. I picked read octhse.apno1069-b2. This read overlapped my read between nucleotide 1 and 574, with its nucleotide range of 348 to 926. the total size of my read was 908, and the total size of the other read was 970. thus I  ligated its (1 - 348) region to the beginning of my read. I then took my modified read and BLASTed it against other reads another 3 times, each time ligating a piece of the other read to my read. At the end of this process, I had a read that was 1626 nucleotides long. I checked to make sure that I had not made any mistakes by BLASTing this READ against all the reads that I had used to form it, and checked to make sure that all of the reads match in their proper areas.


With this longer read, I was more likely to find interesting features like genes. I BLASTed this new read against GenBank and found nothing. I was very dissapointed. I then looked for other routes of finding genes. I tried ORF Finder, and found one particularly long read, as this screen-shot will demonstrate.
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To me, that very large ORF on the top seemed very promising. So I took the translation of that ORF and pBLASTed it.
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GENE_1D. 3600307 Tpen 1579 | hypothetical protein [Thernofilun pendens Hrk 51
(18 or fewer PubMed Llinks)

Score = 78.2 bits (191). Expect = 6e-13. Method: Compositional matrix adjust
Tdentities = 62/245 (25%). Positives = 119/245 (48%). Gaps = 22/245 (8%)

Query 12 MSYSHVIINVFD----ESTIRYVNPRFVKSVIIDSGVHSVEHRYGYKEYPGGYQAWIAKY 67
BV HVel + E e+ P+ VerDIGVH VE G EVP Grr | At
Sbjct 1 HCYPHVVVNPYVYYDNEQULKKCRP - - -EGVLVDTGVHKVFKESGGFEYPSGFEYGYARF 57

Query 68 VKHNNFVKVVYGEVYAVVPDIPSDYENND- - IDDUVERTIRNIEVAVSRYPNVON--11P 123
+ o VETY VAPDYPSDY ¢ NVEST +1r 4R be |+
Sbjct 58 ISKVA-AQARVEEFYYVIPDVPSDYPGHEQRYPLIVEKTLES IKRALTRVDSLPGTAVAY 116

Query 124 TOGKRDDAVSVYIAFEQUVSHGILORYGYVAVATCTTRNTKYLROVAVL IVRRYKAIOR 183
+QCKSDD +5 Ve + + ¢ + D+ VARPTC+ L vl +
Sbict 117 VAGKKDDRLSPVRVISE. -RELYOEFELVALGFTCASRYGYLAKH- TLAFDSVTA. - 1
Query 184 SSRYIKIHMEGTNHKSVEYIAHYIDSTOATVTNYLCLSLTGSHCTKRKEKEVAVEIFLOR 243
HAFG +ees  +h + s SCr tEe A bR
Sbjct 171 ----KPFHVFGPSLRAVARVAGRTRRFFSFDSSAMYRUCENSUCSDIEERAEATRAYISR 226
Query 244 ASRVS 248

sbjct 227 YEEIA 231

retive 0701635 11 [ putative transterase Mycobacteriun abscessus
enbicannos 11 K putative transferase (Hycobacteriun abscessus

e

GENE ID: 5963399 MAB 0867c | putative transferase [Mycobacteriun abscessus]

Score = 36.6 bits (83). Expect = 2.1, Method: Compositional matrix agjust
Tdentities = 32/138 (23%). Positives = 60/138 (43%). Gaps = 18/138 (13%)

Query 19 TNYFDESTIRYVIPREVKSVLIDSGUHSVERRYSKEYPGGYQAVTAKVVI - WNEVKY 76
VD T+ '+ RE +IDSCV+ F EY UE
Sbict S5 FOVADATTLDGHDARE - -DTVIDSGVYHCFOAEGHTEVAS ALHRATREGARIYTUCFAT. 151

Query 77 VVGEVYAVVPDYPSDYENNQIDDNVERTIRNIEYAVSR- YPNVONIIPIQGKRD 129
GVe v Prtll O+ 4EF s bV + P orre IiG
Sbjct 152 --GAVHGV----PTPFQNGRAEEIEQVLTTSGUSVLQINPTTHSAPKAEFLNATRGS YR 205
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As can be seen by the BLAST results , there was one particularly good match. This “hypothetical protein” matched my translated ORF very well. However, I could not come to the conclusion that it was the same protein, or even if that sequence encoded a protein at all. At this point in time, I came to the conclusion that, in order to continue my analysis, I had to learn more about both viral genetics and thermophilic archea bacteria. Because, at this point, even if I did find DNA ORF that closely match known proteins, I did not know enough about the mechanics behind viral infections and archea gene transcription and translation to make a judgment on whether this sequence is a gene or an ex-gene, or nothing at all.

