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Viral Metagenome Project

Analysis of the claimed sequence

How to analyze a small sequence from a metagenome?  The sequence came from Hot Springs metagenome in the Yellowstone National Park.  The metagenome contains the bear paw hot springs and the octopus hot springs. Using CLAIM-READ-FOR function, the three sequences were claimed.  Those were Bphs.aoix928-b2, Bphs.aoix928-b4, and Bphs.aoix928-g2.  The lengths of each sequence are 997, 956, and 960.  The reads are considered contiguous sequence and it comes from phage bear paw hot springs.

The first step to analyze the claimed sequences is to identify a gene in the sequence.  It should be a larger sequence to find any gene in the sequences.  In order to extend the sequences, finding the overlaps is the first thing to do.  The process of finding the overlaps occurs with SEQUENCE-SIMILAR-TO and ALIGNMENT-OF functions.  
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QUERY Q-START Q-END Q-FRAME TARGET  T-START T-END E-VALUE  $ID T-ORGANISM T-DESCRIPTION
5 >>> Line truncated to 200 (vas 10128). Use SET-OUTPUT-LIMITS to adjust width
1. sear 265 se1 1 aaMs7ass i 209 5.8727a-134 98.56 Cloning vector pSMART-LCKan aminoglycoside phosphotransferase
20 seqt &7 1076 5 amMs7ass 206 271 5.8797d-13¢ 59.08 Cloning vector pSMART-LCKan aminoglycoside phosphotransferase
5. sear e75 1012 2 amMorsas 205 250  3.28811d-5 54.35 Cloning vector pSMART-LCKan aminoglycoside phosphotransferase
3. seqy 265 se1 1 ne_s7e1ss 1 209 1.871584-132 7.6l Corynebacterium diphtheriae aminoglycoside 3'-phosphotransferase
5. seal &7 1076 5 nEa7e1ss 206 271 1.87156a-132 59.09 Corynebacterium diphtherize aminoglycoside 3'-phosphotransferase
A 6. sea e75 1012 2 welsvelss 205 250  3.28811d-5 54.35 Corynebacterium diphtherize aminoglycoside 3'-phosphotransferase
7. Seal 265 se1 1 anEe3sst 1 209 £.159250-132 97.13 synchetic comstruct Tn903 aminoglycoside phosphotransferasi
e. Seal &7 1076 5 anse3ssi 206 271 4.159250-132 59.09 synthetic comstruct Tn903 aminoglycoside phosphotransferas:
5. Sear e75 1012 2 ammesss 205 250  35.28811d-5 54.35 synthetic comstruct Tn903 aminoglycoside phosphotransferas:
10, Sear 265 se1 1 pooss: 1 209 s.150254-132 97.15 NIL RecName: Full=Aminoglycoside 3'-phosphi
11 Seqt &7 1076 5 poosst 206 271 4.159250-132 59.03 NIL RecName: Full=minoglycoside 3'-phosphi
12 Seqt e75 1012 2 pooss 205 250  3.26e11a-5 54.35 NIL RecName: Full=Aminoglycoside 3'-phosphi
13 Seqt 265 se1 1 samssses 1 209 .15925d-132 97.13 Cloning vector pNU73 aminoglycoside phosphotransferase
15 Seqr &7 1076 5 sanssses 206 271 4.159250-132 $9.09 Cloning vector pNUT3 aminoglycoside phosphotransferase
15 Seqr e75 1012 2 sanssses 205 250  7.32514d-5 52.17 Cloning vector pNUT3 aminoglycoside phosphotransferase
6. Seal 265 se1 1 sanosese 1 209 £.159250-132 97.13 Cloning vector pKF296 aminoglucoside phosphotransferase in s
17 Seal &7 1076 5 sanosese 206 271 4.159250-132 59.09 Cloning vector pKF296 aminoglucoside phosphotransferase in s
16 Seql e75 1012 2 saRosese 205 250  3.28811d-5 54.35 Cloning vector pKF295 aminoglucoside phosphotransferase in s
13 Seqr 265 se1 1 anse0s27 1 209 5.52771d-132 97.13 NIL aminoglycoside 3'-phosphotranserase
20, Seqt &7 1076 5 anse0s27 206 271 5.427710-132 59.09 NIL aminoglycoside 3'-phosphotransferase ||
210 seqt e75 1012 2 amse0s27 205 250  3.26e11a-5 54.35 NIL aminoglycoside 3'-phosphotransterase
220 seqt 265 se1 1 ance2sis 1 209 5.42771d-132 97.13 Plasposon plnMod2-ORm3 aminoglycoside 3'-phosphotransterase
25, seqt &7 1076 5 ance2s13 206 271 5.42771d-132 59.09 Plasposon pTnMod2-OKm3 aminoglycoside 3'-phosphotransterase
240 Seqt e75 1012 2 aasazsis 205 250  3.28811d-5 54.35 Plasposon pTnMod2-OKm3 aminoglycoside 3'-phosphotransterase
25 seqt 265 se1 1 cazsasee 1 209 5.42771d-132 97.13 Cloning vector pMRIO kenamycin phosphotransferase
26. Seqt &7 1076 5 cazsasee 206 271 5.42771d-132 $9.09 Cloning vector PMRIO kenamycin phosphotransferase
27, seqt e75 1012 2 caEssses 205 250  3.28811d-5 54.35 Cloning vector MRIO kenamycin phosphotransferase
28 Seq 265 se1 1 acaesess 1 209 7.083d-132 97.13 Cloning vector pXEK1140 aminoglycoside 3' phosphotransferase
29, Seqt &7 1076 5 acaesess 206 271 7.083d-132 59.09 Cloning vector PKEXILE0 aminoglycoside 3' phosphotransterase
30, Seql &7 1012 2 acaesess 205 250  3.28811d-5 54.35 Cloning vector PKEXILE0 aminoglycoside 3' phosphotransferase
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With those functions, the whole sequence was used to find the overlaps.  In addition, the end part of the sequence was used to find more accurate overlaps.  
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Finally, the several overlaps were found.  The original sequence was only 997 long, but after the process of finding the overlaps, the new sequence was made with 1889 nucleotides.
The result of the overlaps was shown as below:
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This is new sequence.

[image: image4.emf]My new sequence

GGGAATTTAAAGGATAGCTTCTGAGATATCAGCTTGAATTCGTTGATGCGGCCGCTTTAGATACAAGCGGCCGCATCGAC

GAATTCTCTAGATATCGCTCAATACTGACCATTTAAATCATACCTGACCTCCATAGCAGAAAGTCAAAAGCCTCCGACCG

GAGGCTTTTGACTTGATCGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACCGGGCGTATTTTTTG

AGTTATCGAGATTTTCAGGAGCTATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATG

GATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAA

GCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGGCTA

AACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACT

GCGATCCCAGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAACATTGTTGATGCGCTGGCAGT

GTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACGGCGATCGCGTATTTCGTCTCGCTCAGGCGC

AATCACGAATGAATAACGGTTTGGTTGGTGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGG

AAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTGA

CGAGGGGAAATAATAGGTTGTATTGATGTTGAACGAGTCCGAATCCCAGACCCAAACCCGGAATCTTGCATCCTATGGAA

CTGCCTCGGTGAGTTTTCTCCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATT

GCAGTTTCACTTGATGCTCGATGAGTTTTTCTGAGGGCCCAAATGTAATCACCTGGCTCACCTTCGGGTGGGCCTTTCTG

CGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGATGCTCCCGTCAGAGGTGGCGAAA

CCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTT

ACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGG

TGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTA

TCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGG

TATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGC

TCTGCTGAAGCCAGTTACCTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTT

TTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATTTTCTACCGAAGAAAGGCC

CACCCGTGAAGGTGAGCCAGTGAGTTGATTGCAGTCCAGTTACGCTAAATTAATACGACTCACTATAGGGGAAGATATCG

TCGACGAAGTCATCAAGGATCCAATCGCGCCCAGTTAGATCCCCCCAAAA 



This sequence was used to find the open reading frames.  Like the result of ORF finder, two major open reading frames were found.  One of the open reading frames starts from 265 to 909 and second one starts from 1066 to 1464.
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In the first open reading frames, six start codons (ATGs) were found and only one start codon was found in the second open reading frames.


The blast programs were used to analyze the claimed sequences.  The result of this function, 
[image: image6], is like:
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(in quotes) as the second. For example:

using the

|0 = € %X 4y ()] ntp/biobike-5003.csbe.veu.eduTopdr2/spdv777/vpltmp 324 printout SPDLV77750776.htmi. 7 -]l
QUERY Q-START Q-END Q-FRAME TARGET  T-START T-END E-VALUE  $ID T-DESCRIETION

1. Seq 76 1805 1 Er29724 s 1747 0 8.51 Cloming vector pSMARTEC HK, complete sequence
2. Sseqt 78 1805 1 aFss2107 1 17ae 0 98.3¢ Cloming vector pSMART-HCKan, complete sequence
5. seal 111 1805 1 aFss2108 293 2000 0 98.48 Cloming vector pEZSeg-Kan, complete sequence
2. seaql 78 1088 1 aFss2106 11012 0 98.42 Cloming vector pSMART-LCKen, complete sequence
5. seal 1077 1805 1 aFss2l06 1196 1924 0 29.73 Cloming vector pSMART-LCKen, complete sequence
6. seal 76 1077 1 Evr29725 s 1019 0 7.6¢ Cloming vector pSMARTEC IX, complete sequence
7. seal 1077 1805 1 Er2e72s 1215 1sss 0 29.73 Cloming vector pSMARTGC IX, complete sequence
& seaq 182 1083 1 Dgose7s0 1536 2450 0 27.38 Broad host range vector pSTS-2, complete sequence
5. seaql 15 176 1 DQOSE730 2521 2460  £.4776d-21 100.0 Broad host range vector pSIB-2, complete sequence
10. Seal 182 1083 1 Dgose7a0 1536 2450 0 ©7.35 Broad host range vector pSTL-2, complete sequence
11, Seal 15 176 1 DQOSE740 2521 2460  4.4776d-21 100.0 Broad host range vector pSIL-2, complete sequence
12. Seal 182 1083 1 Dpgose7ss 2781 sess 0 97.38 Broad host range vector PEMIL-2, complete sequence
13, Seal 15 176 1 DQOSE73s 3766 3705 4.4776d-21 100.0 Broad host range vector pEMIL-2, complete sequence
14, seal 182 1083 1 pgose7zs 2781 3695 0 97.38 Broad host range vector pEMIB-2, complete sequence
15, Seal 15 176 1 DQosE725 3766 3705 4.4776d-21 100.0 Broad host range vector pEMIB-2, complete sequence
1. Seal 182 1083 1 Dgose20 1536 2450 0 ©7.35 Broad host range vector pST-2, complete sequence
17. Seal 78 176 1 DQOSE720 2558 2460 3.67212d-41 100.0 Broad host range vector pSI-2, complete sequence

Done
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The result still came with cloning vector pSMART.  It also had other vectors which were Broad host range vector pBTB-2, pBTL-2, pBMTL-2, pMTB-2, and pBT-2.  The claimed sequence from 182 to 1083 is similar to those vectors.
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The NCBI blast was used to have more information of the result.  The nucleotide blast result from NCBI was same as the result of the genbank.  The each part of those vectors where is similar with the claimed sequence contains Kanamycin resistance gene from TN903.  For additional information, Kanamycin is aminoglycoside antibiotic and it causes a frameshift mutation or it prevents the translation of RNA.

The blastX was also used for the analysis.

[image: image9]
This function was used to do blastX.  The result of this blast was shown as below:

[image: image10]
By this blast program, the similar proteins and organisms were found.  The similar proteins are aminoglocide phosphotransferase, aminoglycoside 3’-phosphotransferase, Tn903 aminoglycoside phosphotransferase, and kanamycin phosphotransferase.  Those e-values are pretty much low and the identity of percentage is high.  The organisms which has the claimed sequence are cloning vector pSMART-LCKan, corynebacterium diphtheriae, and synthetic construct.  Like previously, NCBI was used for the information of the organisms.
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The interesting fact was found among those organisms.  The kanamycin resistance gene was found from those organisms.  The part of the organism’s gene matches with the claimed sequence.  Therefore, the claimed sequence is somewhat related to corynebacterium diphtheriae and kanamycin resistance gene.
Reference
National Center for Biotechnology Information. U.S. National Library of Medicine. April 29, 2009. <http://www.ncbi.nlm.nih.gov/>
Using only this part to find the overlaps
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My new sequence

	GGGAATTTAAAGGATAGCTTCTGAGATATCAGCTTGAATTCGTTGATGCGGCCGCTTTAGATACAAGCGGCCGCATCGACGAATTCTCTAGATATCGCTCAATACTGACCATTTAAATCATACCTGACCTCCATAGCAGAAAGTCAAAAGCCTCCGACCGGAGGCTTTTGACTTGATCGGCACGTAAGAGGTTCCAACTTTCACCATAATGAAATAAGATCACTACCGGGCGTATTTTTTGAGTTATCGAGATTTTCAGGAGCTATGAGCCATATTCAACGGGAAACGTCTTGCTCGAGGCCGCGATTAAATTCCAACATGGATGCTGATTTATATGGGTATAAATGGGCTCGCGATAATGTCGGGCAATCAGGTGCGACAATCTATCGATTGTATGGGAAGCCCGATGCGCCAGAGTTGTTTCTGAAACATGGCAAAGGTAGCGTTGCCAATGATGTTACAGATGAGATGGTCAGGCTAAACTGGCTGACGGAATTTATGCCTCTTCCGACCATCAAGCATTTTATCCGTACTCCTGATGATGCATGGTTACTCACCACTGCGATCCCAGGGAAAACAGCATTCCAGGTATTAGAAGAATATCCTGATTCAGGTGAAAACATTGTTGATGCGCTGGCAGTGTTCCTGCGCCGGTTGCATTCGATTCCTGTTTGTAATTGTCCTTTTAACGGCGATCGCGTATTTCGTCTCGCTCAGGCGCAATCACGAATGAATAACGGTTTGGTTGGTGCGAGTGATTTTGATGACGAGCGTAATGGCTGGCCTGTTGAACAAGTCTGGAAAGAAATGCATAAGCTTTTGCCATTCTCACCGGATTCAGTCGTCACTCATGGTGATTTCTCACTTGATAACCTTATTTTGACGAGGGGAAATAATAGGTTGTATTGATGTTGAACGAGTCCGAATCCCAGACCCAAACCCGGAATCTTGCATCCTATGGAACTGCCTCGGTGAGTTTTCTCCCTTCATTACAGAAACGGCTTTTTCAAAAATATGGTATTGATAATCCTGATATGAATAAATTGCAGTTTCACTTGATGCTCGATGAGTTTTTCTGAGGGCCCAAATGTAATCACCTGGCTCACCTTCGGGTGGGCCTTTCTGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGAGCATCACAAAAATCGATGCTCCCGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGTTTCCCCCTGGAAGCTCCCTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGCCTTTCTCCCTTCGGGAAGCGTGGCGCTTTCTCATAGCTCACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGAACAGTATTTGGTATCTGCGCTCTGCTGAAGCCAGTTACCTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCTGGTAGCGGTGGTTTTTTTGTTTGCAAGCAGCAGATTACGCGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATTTTCTACCGAAGAAAGGCCCACCCGTGAAGGTGAGCCAGTGAGTTGATTGCAGTCCAGTTACGCTAAATTAATACGACTCACTATAGGGGAAGATATCGTCGACGAAGTCATCAAGGATCCAATCGCGCCCAGTTAGATCCCCCCAAAA 








