[image: image1.emf]Expected output (FASTA format)   >gi|17544719:1391233 - 1391883 Ralstonia solanacearum GMI1000, complete  genome(rev comp)   ATGGCTACCCTCACCACTCGCCAGCAGCAGATCTACGACCTGATCCACCAAACGATCCAGCGCACCGGCT   TCCCGCCGACGCGCGCCGAGATCGCCGCGGAGTTCGGCTTCTCGTCGCCGAATGCGGCCGAGGAGCACCT   GCGGGCACTCGCCCGCAAGGGCGTGATCGAGCTGACGCCCGGCGCATCACGCGGTATCCGGCTGCGCGCG   GAGGGCGGCGCATCGCCGCACCAGTTCTCGCTGCCGTCGATGGGGCTGATGCAGCTGACGCTGCCGCTGG   TGGGCCGCGTTGCGGCGGGTAGCCCGATCCTGGCAGCCGAGCA CATCGACCGGCAATACCAGGTCGACCC   TTCCCTGTTTTCCAGTCGGCCGGATTTCCTGTTGAAAGTGCGCGGCATGAGCATGCGCGATGCCGGCATC   CTCGACGGCGACCTGCTCGCGGTACAGCGCGCCGCCGAGGCCGCCAACGGCAAGATCGTCGTTGCGCGGC   TGGGCGATGATGTCACGGTTAAGCGCTTTCAGCGCAAAGGCCGGCAGGTCGAGCTGATTGCCGAGAACCC   TGATTTCGAACCCAT CCACGTCGATCTCGACCGCGACGAGTTCCAGTTGGAAGGACTGGCGGTCGGCCTG   ATCCGGCCAGCCGCTCCATAA     >gi|17544719:1391233 - 1391883 Ralstonia solanacearum GMI1000, complete  genome(rev comp)(translated)   MATLTTRQQQIYDLIHQTIQRTGFPPTRAEIAAEFGFSSPNAAEEHLRALARKGVIELTPGASRGIRLRA   EGGASPH QFSLPSMGLMQLTLPLVGRVAAGSPILAAEHIDRQYQVDPSLFSSRPDFLLKVRGMSMRDAGI   LDGDLLAVQRAAEAANGKIVVARLGDDVTVKRFQRKGRQVELIAENPDFEPIHVDLDRDEFQLEGLAVGL   IRPAAP*  

tutorial

The following is a brief tutorial to get you up to speed with the basic functionality of bio--word. Please read the manual for information on additional information on functions and parameter settings.
Sequence translation

bio--word incorporates both forward (DNA(protein) and reverse (protein( DNA) translation of protein sequences.

Amino acid query

Select FASTA sequence and reverse complement. Then select the reverse complemented sequence and translate it.  Default reading frame is 0 (sequence start).
>gi|17544719:1391233-1391883 Ralstonia solanacearum GMI1000, complete genome

TTATGGAGCGGCTGGCCGGATCAGGCCGACCGCCAGTCCTTCCAACTGGAACTCGTCGCGGTCGAGATCG

ACGTGGATGGGTTCGAAATCAGGGTTCTCGGCAATCAGCTCGACCTGCCGGCCTTTGCGCTGAAAGCGCT

TAACCGTGACATCATCGCCCAGCCGCGCAACGACGATCTTGCCGTTGGCGGCCTCGGCGGCGCGCTGTAC

CGCGAGCAGGTCGCCGTCGAGGATGCCGGCATCGCGCATGCTCATGCCGCGCACTTTCAACAGGAAATCC

GGCCGACTGGAAAACAGGGAAGGGTCGACCTGGTATTGCCGGTCGATGTGCTCGGCTGCCAGGATCGGGC

TACCCGCCGCAACGCGGCCCACCAGCGGCAGCGTCAGCTGCATCAGCCCCATCGACGGCAGCGAGAACTG

GTGCGGCGATGCGCCGCCCTCCGCGCGCAGCCGGATACCGCGTGATGCGCCGGGCGTCAGCTCGATCACG

CCCTTGCGGGCGAGTGCCCGCAGGTGCTCCTCGGCCGCATTCGGCGACGAGAAGCCGAACTCCGCGGCGA

TCTCGGCGCGCGTCGGCGGGAAGCCGGTGCGCTGGATCGTTTGGTGGATCAGGTCGTAGATCTGCTGCTG

GCGAGTGGTGAGGGTAGCCAT

[image: image15.png]



DNA query

Select FASTA sequence and reverse-translate the following protein sequence:
>gi|17546023|ref|NP_519425.1| LexA repressor [Ralstonia solanacearum GMI1000]

MATLTTRQQQIYDLIHQTIQRTGFPPTRAEIAAEFGFSSPNAAEEHLRALARKGVIELTPGASRGIRLRA

EGGASPHQFSLPSMGLMQLTLPLVGRVAAGSPILAAEHIDRQYQVDPSLFSSRPDFLLKVRGMSMRDAGI

LDGDLLAVQRAAEAANGKIVVARLGDDVTVKRFQRKGRQVELIAENPDFEPIHVDLDRDEFQLEGLAVGL

IRPAAP

[image: image2.emf]Reverse translation  resul t for  default method ( best )   >gi|17546023|ref|NP_519425.1| LexA repressor [Ralstonia solanacearum  GMI1000](back translated)   ATGGCGACCCTTACTACCCGCCAGCAGCAGATCTACGATTTAATCCATCAGACGATCCAGCGCACTGGCT   TTCCCCCCACTCGCGCCGAGATCGCCGCCGAGTTTGGGTTTTCGTCTCCGAATGCTGCGGAGGAGCATCT   CCGGGCCCTCGCTAGAAAG GGCGTGATCGAGCTGACTCCCGGGGCCTCCCGCGGCATCAGGCTGCGGGCT   GAGGGCGGCGCCTCGCCCCATCAGTTTAGTCTTCCCTCTATGGGCCTTATGCAGCTGACCCTCCCCTTAG   TCGGGCGTGTTGCCGCTGGTTCTCCTATTCTGGCCGCTGAGCATATCGATCGCCAGTACCAGGTCGATCC   GAGCCTGTTTAGCTCCCGCCCGGATTTTCTCTTAAAGGTCCGGGGTATGTCGATGAGGGATG CCGGTATC   CTCGATGGCGATCTTTTAGCCGTGCAGAGAGCGGCCGAGGCCGCCAATGGCAAGATCGTGGTTGCCAGGC   TCGGTGATGATGTTACGGTCAAGCGCTTTCAGCGCAAGGGCCGGCAGGTGGAGCTCATTGCCGAGAATCC   CGATTTTGAGCCCATTCATGTCGATCTCGATCGCGATGAGTTTCAGCTGGAGGGTCTGGCCGTCGGCCTT   ATTAGACCCGCCGCCCCC  


Several reverse-translation methods are available. For instance, reverse-translation may return the IUB degenerate character for all possible codons (TTY for F) or the best possible codon following a provided codon usage table (CUT). Codon usage tables can be copy-pasted from the Codon Usage Database website (http://www.kazusa.or.jp/codon/; export with CodonFrequency output in GCG format; see for instance this table). You can see the CUT for Escherichia coli K-12 W3110 below and use it to reverse translate the same protein sequence used above. The reverse translation options are accessible via the small arrow at the bottom-right corner of the Translation tab.
Gly     GGG     15115.00     11.02      0.00

Gly     GGA     10774.00      7.85      0.00

Gly     GGT     33875.00     24.69      0.00

Gly     GGC     40849.00     29.77      0.00

Glu     GAG     24629.00     17.95      0.00

Glu     GAA     54431.00     39.67      0.00

Asp     GAT     44217.00     32.23      0.00

Asp     GAC     26270.00     19.15      0.00

Val     GTG     36108.00     26.32      0.00

Val     GTA     14901.00     10.86      0.00

Val     GTT     24991.00     18.21      0.00

Val     GTC     21050.00     15.34      0.00

Ala     GCG     46524.00     33.91      0.00

Ala     GCA     27567.00     20.09      0.00

Ala     GCT     20813.00     15.17      0.00

Ala     GCC     35252.00     25.69      0.00

Arg     AGG      1496.00      1.09      0.00

Arg     AGA      2771.00      2.02      0.00

Ser     AGT     11924.00      8.69      0.00

Ser     AGC     22067.00     16.08      0.00

Lys     AAG     14174.00     10.33      0.00

Lys     AAA     46116.00     33.61      0.00

Asn     AAT     24106.00     17.57      0.00

Asn     AAC     29581.00     21.56      0.00

Met     ATG     38167.00     27.82      0.00

Ile     ATA      5733.00      4.18      0.00

Ile     ATT     41644.00     30.35      0.00

Ile     ATC     34568.00     25.19      0.00

Thr     ACG     19820.00     14.45      0.00

Thr     ACA      9452.00      6.89      0.00

Thr     ACT     12119.00      8.83      0.00

Thr     ACC     32265.00     23.52      0.00

Trp     TGG     20889.00     15.22      0.00

End     TGA      1249.00      0.91      0.00

Cys     TGT      7016.00      5.11      0.00

Cys     TGC      8797.00      6.41      0.00

End     TAG       321.00      0.23      0.00

End     TAA      2765.00      2.02      0.00

Tyr     TAT     22037.00     16.06      0.00

Tyr     TAC     16795.00     12.24      0.00

Leu     TTG     18664.00     13.60      0.00

Leu     TTA     18894.00     13.77      0.00

Phe     TTT     30462.00     22.20      0.00

Phe     TTC     22705.00     16.55      0.00

Ser     TCG     12210.00      8.90      0.00

Ser     TCA      9620.00      7.01      0.00

Ser     TCT     11512.00      8.39      0.00

Ser     TCC     11802.00      8.60      0.00

Arg     CGG      7401.00      5.39      0.00

Arg     CGA      4810.00      3.51      0.00

Arg     CGT     28866.00     21.04      0.00

Arg     CGC     30530.00     22.25      0.00

Gln     CAG     39835.00     29.03      0.00

Gln     CAA     21121.00     15.39      0.00

His     CAT     17791.00     12.97      0.00

His     CAC     13399.00      9.77      0.00

Leu     CTG     72898.00     53.13      0.00

Leu     CTA      5266.00      3.84      0.00

Leu     CTT     15082.00     10.99      0.00

Leu     CTC     15272.00     11.13      0.00

Pro     CCG     32080.00     23.38      0.00

Pro     CCA     11569.00      8.43      0.00

Pro     CCT      9540.00      6.95      0.00

Pro     CCC      7490.00      5.46      0.00

[image: image3.emf]Reverse translation  resul t for  default method ( best )   with  E. coli   CUT   >gi|17546023|ref|NP_519425.1| LexA repressor [Ralstonia solanacearum  GMI1000](back translated)   ATGGCGACCCTGACCACCCGCCAGCAGCAGATTTATGATCTGATTCATCAGACCATTCAGCGCACCGGCT   TTCCGCCGACCCGCGCGGAAATTGCGGCGGAATTTGGCTTTAGCAGCCCGAACGCGGCGGAAGAACATCT   GCGCGCGCTGGCGCGCAA AGGCGTGATTGAACTGACCCCGGGCGCGAGCCGCGGCATTCGCCTGCGCGCG   GAAGGCGGCGCGAGCCCGCATCAGTTTAGCCTGCCGAGCATGGGCCTGATGCAGCTGACCCTGCCGCTGG   TGGGCCGCGTGGCGGCGGGCAGCCCGATTCTGGCGGCGGAACATATTGATCGCCAGTATCAGGTGGATCC   GAGCCTGTTTAGCAGCCGCCCGGATTTTCTGCTGAAAGTGCGCGGCATGAGCATGCGCGAT GCGGGCATT   CTGGATGGCGATCTGCTGGCGGTGCAGCGCGCGGCGGAAGCGGCGAACGGCAAAATTGTGGTGGCGCGCC   TGGGCGATGATGTGACCGTGAAACGCTTTCAGCGCAAAGGCCGCCAGGTGGAACTGATTGCGGAAAACCC   GGATTTTGAACCGATTCATGTGGATCTGGATCGCGATGAATTTCAGCTGGAAGGCCTGGCGGTGGGCCTG   ATTCGCCCGGCGGCGCCG  


You can check the differences between the results of different reverse translation methods using the Global Alignment tool.
[image: image4.emf]First two lines of the alignment between reverse - translated sequences  using   the best method assuming (top) a  uniform  distribution   and (2)the  E. coli   CUT.           1 ATGGCGAC CCTTACTACCCGCCAGCAGCAGATCTACGATTTAATCCATCAGACGATCCAG             ||||||||||| || ||||||||||||||||| || ||| | || |||||||| || |||           1 ATGGCGACCCTGACCACCCGCCAGCAGCAGATTTATGATCTGATTCATCAGACCATTCAG            61 CGCACTGGCTTTCCCCCCACTCGCGCCGAGATCGCCGCCGAGTTTGGGTTTT - CGTCTCC             ||||| |||||||| || || ||||| || || || || || ||||| |||  |  | ||          61 CGCACCGGCTTTCCGCCGACCCGCGCGGAAATTGCGGCGGAATTTGGCTTTAGCAGC - CC    


Statistics

DNA query

bio--word can output results below selection (default), onto the clipboard or on a new document. Change the output to New Document using the Basic Options. Then change the default format to Table for a Codon Usage Table on DNA Stats. Select the coding sequence below and compute its codon usage table. 

ATGGCTACCCTCACCACTCGCCAGCAGCAGATCTACGACCTGATCCACCAAACGATCCAGCGCACCGGCTTCCCGCCGACGCGCGCCGAGATCGCCGCGGAGTTCGGCTTTGA

bio--word will output the Codon Usage Table on a new document window. The Codon Usage Table can be copied and pasted directly on a Microsoft Excel spreadsheet for further analysis.

Reset output to Below Selection. Select the sequence again and analyze its %GC content using a sliding window. The default setting for %GC (Window) is Graphical Output. bio--word will generate a Microsoft Chart object and present it as a table window. When closing the window, bio--word will automatically generate a floating chart that can be placed anywhere in the document. The chart and its associated information can be edited directly in Microsoft Word or using Microsoft Excel.
[image: image5.emf]Graphical output for  %GC   content using a sliding window  
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Protein query

Select again the protein sequence below. Change the output again to below selection and compute its GRAVY (grand average of hydropathy) and molecular weight.
>gi|17546023|ref|NP_519425.1| LexA repressor [Ralstonia solanacearum GMI1000]

MATLTTRQQQIYDLIHQTIQRTGFPPTRAEIAAEFGFSSPNAAEEHLRALARKGVIELTPGASRGIRLRA

EGGASPHQFSLPSMGLMQLTLPLVGRVAAGSPILAAEHIDRQYQVDPSLFSSRPDFLLKVRGMSMRDAGI

LDGDLLAVQRAAEAANGKIVVARLGDDVTVKRFQRKGRQVELIAENPDFEPIHVDLDRDEFQLEGLAVGL

IRPAAP

[image: image6.emf]Output for GRAVY and  molecular   weight computation   'gi|17546023|ref|NP_519425.1| LexA repressor [Ralstonia solanacearum  GMI1000]' GRAVY =  - 0.157   'gi|17546023|ref|NP_519425.1| LexA repressor [Ralstonia solanacearum  GMI1000]' MW = 23535.954 amu  


Basic search
Locating Open Reading Frames
Change the output to Replace Selection. In this mode, bio--word will highlight the results on the sequence when doing searches or other operations that do not involve direct replacement. The Remove Formatting command can then be used to restore the sequence. Select the FASTA sequence and search for ORFs.
>gi|49175990:87928-89132 Escherichia coli str. K-12 substr. MG1655 chromosome, complete genome{Longest ORF: Start=101; Stop=1105; Length=335; Frame=1}

AAGCAGTTGCCGCAGTTAATTTTCTGCGCTTAGATGTTAATGAATTTAACCCATACCAGTACAATGGCTATGGTTTTTACATTTTACGCAAGGGGCAATTGTGAAACTGGATGAAATCGCTCGGCTGGCGGGAGTGTCGCGGACCACTGCAAGCTATGTTATTAACGGCAAAGCGAAGCAATACCGTGTGAGCGACAAAACCGTTGAAAAAGTCATGGCTGTGGTGCGTGAGCACAATTACCACCCGAACGCCGTGGCAGCTGGGCTTCGTGCTGGACGCACACGTTCTATTGGTCTTGTGATCCCCGATCTGGAGAACACCAGCTATACCCGCATCGCTAACTATCTTGAACGCCAGGCGCGGCAACGGGGTTATCAACTGCTGATTGCCTGCTCAGAAGATCAGCCAGACAACGAAATGCGGTGCATTGAGCACCTTTTACAGCGTCAGGTTGATGCCATTATTGTTTCGACGTCGTTGCCTCCTGAGCATCCTTTTTATCAACGCTGGGCTAACGACCCGTTCCCGATTGTCGCGCTGGACCGCGCCCTCGATCGTGAACACTTCACCAGCGTGGTTGGTGCCGATCAGGATGATGCCGAAATGCTGGCGGAAGAGTTACGTAAGTTTCCCGCCGAGACGGTGCTTTATCTTGGTGCGCTACCGGAGCTTTCTGTCAGCTTCCTGCGTGAACAAGGTTTCCGTACTGCCTGGAAAGATGATCCGCGCGAAGTGCATTTCCTGTATGCCAACAGCTATGAGCGGGAGGCGGCTGCCCAGTTATTCGAAAAATGGCTGGAAACGCATCCGATGCCGCAGGCGCTGTTCACAACGTCGTTTGCGTTGTTGCAAGGAGTGATGGATGTCACGCTGCGTCGCGACGGCAAACTGCCTTCTGACCTGGCAATTGCCACCTTTGGCGATAACGAACTGCTCGACTTCTTACAGTGTCCGGTGCTGGCAGTGGCTCAACGTCACCGCGATGTCGCAGAGCGTGTGCTGGAGATTGTCCTGGCAAGCCTGGACGAACCGCGTAAGCCAAAACCTGGTTTAACGCGCATTAAACGTAATCTCTATCGCCGCGGCGTGCTCAGCCGTAGCTAAGCCGCGAACAAAAATACGCGCCAGGTGAATTTCCCTCTGGCGCGTAGAGTACGGGACTGGACATCAATATGCTTAAAGTAAATAAGACTATTCCTGACTA

[image: image7.emf]Highlighted ORF   >gi|49175990:87928 - 89132 Escherichia coli str. K - 12 substr. MG1655  chromoso me, complete genome{Longest ORF: Start=101; Stop=1105; Length=335;  Frame=1}   AAGCAGTTGCCGCAGTTAATTTTCTGCGCTTAGATGTTAATGAATTTAACCCATACCAGTACAATGGCTATGGTTTT TACATTTTACGCAAGGGGCAATT GTGAAACTGGATGAAATCGCTCGGCTGGCGGGAGTGTCGCGGACCACTGCAAGC TATGTTATTAACGGCAAAGCGAAGCAATACCGTGTGAGCGACAAAACCGTTGAAAAAGTCATGGCTGTGGTGCGTGA GCACAATTACCACCCGAACGCCGTG GCAGCTGGGCTTCGTGCTGGACGCACACGTTCTATTGGTCTTGTGATCCCCG ATCTGGAGAACACCAGCTATACCCGCATCGCTAACTATCTTGAACGCCAGGCGCGGCAACGGGGTTATCAACTGCTG ATTGCCTGCTCAGAAGATCAGCCAGACAACGAAATGCGGTGCATTGAGCACCTTTTACAGCGTCAGGTTGATGCCAT TATTGTTTCGACGTCGTTGCCTCCTGAGCATCCTTTTTATCAACGCTGGG CTAACGACCCGTTCCCGATTGTCGCGC TGGACCGCGCCCTCGATCGTGAACACTTCACCAGCGTGGTTGGTGCCGATCAGGATGATGCCGAAATGCTGGCGGAA GAGTTACGTAAGTTTCCCGCCGAGACGGTGCTTTATCTTGGTGCGCTACCGGAGCTTTCTGTCAGCTTCCTGCGTGA ACAAGGTTTCCGTACTGCCTGGAAAGATGATCCGCGCGAAGTGCATTTCCTGTATGCCAACAGCTATGAGCGGGA GG CGGCTGCCCAGTTATTCGAAAAATGGCTGGAAACGCATCCGATGCCGCAGGCGCTGTTCACAACGTCGTTTGCGTTG TTGCAAGGAGTGATGGATGTCACGCTGCGTCGCGACGGCAAACTGCCTTCTGACCTGGCAATTGCCACCTTTGGCGA TAACGAACTGCTCGACTTCTTACAGTGTCCGGTGCTGGCAGTGGCTCAACGTCACCGCGATGTCGCAGAGCGTGTGC TGGAGATTGTCCTGGCAAGCCTG GACGAACCGCGTAAGCCAAAACCTGGTTTAACGCGCATTAAACGTAATCTCTAT CGCCGCGGCGTGCTCAGCCGTAGCTAA GCCGCGAACAAAAATACGCGCCAGGTGAATTTCCCTCTGGCGCGTAGAGT ACGGGACTGGACATCAATATGCTTAAAGTAAATAAGACTATTCCTGACTA  


By default, bio--word will search for ORF optimizing for length only, but it can also use a given Codon Usage Table (CUT) to optimize the search and yield superior results. Switch back to the standard, Below Selection, output mode and search again for ORF, this time using the codon usage table of E. coli K-12 (see above or at this link).
[image: image8.emf]ORF located using E. coli K - 12 CUT   >gi|49175990:87928 - 89132 Escherichia coli str. K - 12 substr. MG1655  chromosome, complete genome{Longest ORF: Start=101; Stop=1105; Length=335;  Frame=1}{Longest ORF: CAI=0.71201 1289862296; Start=101; Stop=1105;  Length=335; Frame=1}   GTGAAACTGGATGAAATCGCTCGGCTGGCGGGAGTGTCGCGGACCACTGCAAGCTATGTTATTAACGGCA   AAGCGAAGCAATACCGTGTGAGCGACAAAACCGTTGAAAAAGTCATGGCTGTGGTGCGTGAGCACAATTA   CCACCCGAACGCCGTGGCAGCTGGGCTTCGTGCTGGACGCACACGTTCTATTGGTCTTG TGATCCCCGAT   CTGGAGAACACCAGCTATACCCGCATCGCTAACTATCTTGAACGCCAGGCGCGGCAACGGGGTTATCAAC   TGCTGATTGCCTGCTCAGAAGATCAGCCAGACAACGAAATGCGGTGCATTGAGCACCTTTTACAGCGTCA   GGTTGATGCCATTATTGTTTCGACGTCGTTGCCTCCTGAGCATCCTTTTTATCAACGCTGGGCTAACGAC   CCGTTCCCGATTGTCGCGCTGGACCGCGCCC TCGATCGTGAACACTTCACCAGCGTGGTTGGTGCCGATC   AGGATGATGCCGAAATGCTGGCGGAAGAGTTACGTAAGTTTCCCGCCGAGACGGTGCTTTATCTTGGTGC   GCTACCGGAGCTTTCTGTCAGCTTCCTGCGTGAACAAGGTTTCCGTACTGCCTGGAAAGATGATCCGCGC   GAAGTGCATTTCCTGTATGCCAACAGCTATGAGCGGGAGGCGGCTGCCCAGTTATTCGAAAAATGGCTGG   AAA CGCATCCGATGCCGCAGGCGCTGTTCACAACGTCGTTTGCGTTGTTGCAAGGAGTGATGGATGTCAC   GCTGCGTCGCGACGGCAAACTGCCTTCTGACCTGGCAATTGCCACCTTTGGCGATAACGAACTGCTCGAC   TTCTTACAGTGTCCGGTGCTGGCAGTGGCTCAACGTCACCGCGATGTCGCAGAGCGTGTGCTGGAGATTG   TCCTGGCAAGCCTGGACGAACCGCGTAAGCCAAAACCTGGTTTAAC GCGCATTAAACGTAATCTCTATCG   CCGCGGCGTGCTCAGCCGTAGCTAA  


You can select the standard, Below Selection, output again. In this mode, bio--word will output search results in a tabulated form, providing additional information. Select now the sequence below and search for the GSWTRG substring (you can copy-paste it into the search box). Then select again and look for the gapped substring CWGT-n-WCAG with n=0-4. 
AGTTGCCGCAGTTAATTTTCTGCGCTTAGATGTTAATGAATTTAACCCATACCAGTACAATGGCTATGGTTTTTACATTTTACGCAAGGGGCAATTGTGAAACTGGATGAAATCGCTCGGCTGGCGGGAGTGTCGCGGACCACTGCAAGCTATGTTATTAACGGCAAAGCGAAGCAATACCGTGTGAGCGACAAAACCGTTGAAAAAGTCATGGCTGTGGTGCGTGAGCACAATTACCACCCGAACGCCGTGGCAGCTGGGCTTCGTGCTGGACGCACACGTTCTATTGGTCTTGTGATCCCCG

Motif discovery and site search
Greedy search
bio--word implements both greedy search and a Gibbs sampler for motif discovery in DNA sequences. Select the sequences below, and perform a Greedy Search on them, using a Window Length of 8.
>1

GTTCGTTCTGGTTTTGTTGCTGTACAGTAGGGGCCGGA

>2

AATTCCCCTGTACAGAATCGTTCGACATCAACCGGGGG

>3

GTCTTTACAGGAATAATTACTTACTCTCTTTTTTAATT

>4

TCAGGTATTGGCCCGGGCGCTCACTGTAAAGCTTTTAC

>5

GGCTGATGCAATCGATGGCATGCTGTCTGAACAGATGC

>6

CTAACTGTTCAGTGGCATTCGCGCTAGCTTATCGCGCT

[image: image9.emf]Greedy search result  

Greedy Sampling Motif:   IC = 13.8342157153379  50% GC  

Sequence  Aligned  At Position  

1  CTGTACAG  20  

2  CTGTACAG  8  

3  CTTTACAG  3  

4  CTGTAAAG  24  

5  CTGAACAG  27  

6  CTGTTCAG  5  

 


Dyad Motif
bio--word also implements a simple dyad motif discovery tool. Search the sequence below for instances of a palindromic motif with dyad size 4±0 and spacer 3±1 allowing only for one mismatch and you should find CTGTtatACAG as the best hit.
>1

ATGCATGCACTGTTATACAGTACGATCTAGGGCTTTAGGG

[image: image10.emf]R esult  for dyad motif search  

Dyads for '1'  (inverted repeat)   

Dyad  Start Position  Mismatches  

CTGTtatACAG  10  0  

 


Site search
Motif-based search
bio--word incorporates a motif-based search tool. To use it, copy known instances of a DNA motif, like the ones provided below. Then select the sequence to search, click Ri/Iseq Search and paste the sites in the provided box.
>Site 1
TCGAACCTATGTTTGT

>Site 2
ACGAACAAACGTTTCT

>Site 3
AGGAATGTTTGTTCGC

>Site 4
CAGAACAAGTGTTCTT

>Site 5
CCGAACGTATGTTTGC

>Site 6
CCGAACTTTAGTTCGT

>Site 7
AAGAACTCATGTTCGT

>Site 8
GAAAACATGATTTCTC

>Site 9
CCGAACATGCGTTCGC

>Site 10
TAGAACAACAGTTCGG

>Search sequence

CTGATGGCTAAACGTCATGCCTGAACTTGCGTTCGCTTCACTTGCTAGCTAGCGGATCGGATCGCGGTACTTACTGA

Alternatively, you can input IUB degeneracy codes to specify a DNA motif. For instance, use Ri/Iseq Search with the sequence above by pasting simply GAACAMYTGTTC in the search box.
Dyad-pattern search
The Dyad Pattern search tool allows searching for variably spaced dyads by specifying the dyad motif, either as a collection of known dyads or in IUB format. Search, for instance, the sequence below with the IUB code CTGW as an inverted repeat and a spacer of 1 to 2.

>Search sequence

CTGACTGTATACAGATCGGATCGCGGTACTTACTGA

[image: image11.emf]Results for dyad pattern search  

Matches for 'Search sequence'  (inverted repeat)   

Match  Start Position  Ri Score  

CTGTatACAG  5  14  

 


Consensus logo
bio--word provides the means to convey additional information on a consensus sequence in textual form by superimposing the Rsequence information content function of a collection of sites onto the consensus sequence. You can try this with the collection provided above.

[image: image12.emf]Consensus logo and associated PSFM derived from the collection provided above.    

PSFM  A  C  G  T  

1  0.300  0.400  0.100  0.200  

2  0.400  0.500  0.100  0.000  

3  0.100  0.000  0.900  0.000  

4  1.000  0.000  0.000  0.000  

5  1.000  0.000  0.000  0.000  

6  0.000  0.900  0.000  0.100  

7  0.500  0.100  0.200  0.200  

8  0.300  0.100  0.000  0.600  

9  0.400  0.100  0.300  0.200  

10  0.300  0.200  0.000  0.500  

11  0.000  0.000  0.900  0.100  

12  0.000  0.000  0.000  1.000  

13  0.000  0.000  0.000  1.000  

14  0.000  0.700  0.000  0.300  

15  0.000  0.100  0.700  0.200  

16  0.000  0.400  0.100  0.500  

  (2 bits) ~ C C G A A C A T A T G T T C G T   [IC: 17.598 bits]    


Sequence alignment
Sequence alignment
bio--word implements local and global exact pair-wise alignment methods (Smith-Waterman and Needleman-Wunsch, respectively). To invoke the alignment methods, simply select the sequences to align and click on the Global or Local buttons.

>gi|16129816|ref|NP_416377.1| component of RuvABC resolvasome, endonuclease [Escherichia coli str. K-12 substr. MG1655]

MAIILGIDPGSRVTGYGVIRQVGRQLSYLGSGCIRTKVDDLPSRLKLIYAGVTEIITQFQPDYFAIEQVF

MAKNADSALKLGQARGVAIVAAVNQELPVFEYAARQVKQTVVGIGSAEKSQVQHMVRTLLKLPANPQADA

ADALAIAITHCHVSQNAMQMSESRLNLARGRLR

>gi|218929163|ref|YP_002347038.1| Holliday junction resolvase [Yersinia pestis CO92]

MAIVLGIDPGSRVTGYGVIRQQGRQLTYLGSGCIRTVVDDMPTRLKLIYAGVTEIITQFQPDFFAIEQVF

MAKNPDSALKLGQARGAAIVAAVNLNLPVSEYAARQVKQTVVGTGAAEKSQVQHMVRSLLKLPANPQADA

ADALAIAITHCHLSQNTLRLGNDQMTLSRGRIR

[image: image13.emf]If selecting FASTA output, you should obtain the following:   Scoring matrix: BLOSUM62   > 0 gi|16129816|ref|NP_416377.1| component of RuvABC resolvasome, endonuclease  [Escherichia coli str. K - 12 substr. MG1655] {Global; BLOSUM62; GOP= - 3; GEP= - 2}   MAIILGIDPGSRVTGYGVIRQVGRQLSYLGSGCIRTKVDDLPSRLKLIYAGVTE - IITQFQPDYFAIE - Q   VFMAKNADSALKLGQARGVAIVAAVNQ ELPVFE - YAARQVKQTVVGIGSAE - KSQVQHMVRTLLKLPANP   QADAADALAIAITHCHVSQNAMQMSESRLNLARGRLR     > 1 gi|218929163|ref|YP_002347038.1| Holliday junction resolvase [Yersinia pestis  CO92] {Global; BLOSUM62; GOP= - 3; GEP= - 2}   MAIVLGIDPGSRVTGYGVIRQQGRQLTYLGSGCIRTVVDDMPTRLKLIYA GVT - EIITQFQPDFFAI - EQ   VFMAKNPDSALKLGQARGAAIVAAVNLNLPV - SEYAARQVKQTVVGTGAA - EKSQVQHMVRSLLKLPANP   QADAADALAIAITHCHLSQNTLRLGNDQMTLSRGRIR  


[image: image14.emf]For raw output, you will visualize the alignment   in BLAS T - type  format :   Global   BLOSUM62   GOP= - 3; GEP= - 2           1 MAIILGIDPGSRVTGYGVIRQVGRQLSYLGSGCIRTKVDDLPSRLKLIYAGVTE - IITQF             MAI+LGIDPGSRVTGYGVIRQ GRQL+YLGSGCIRT VDD+P+RLKLIYAGVT  II TQF           1 MAIVLGIDPGSRVTGYGVIRQQGRQLTYLGSGCIRTVVDDMPTRLKLIYAGVT - EIITQF            61 QPDYFAIE - QVFMAKNADSALKLGQARGVAIVAAVNQELPVFE - YAARQVKQTVVGIGSA             QPD+FAI  QVFMAKN+DSALKLGQARG+AIVAAVN +LPV + YAARQVKQTVVG G+A          61 QPDFFAI - EQVFMAKNPDSALKLGQARGAAIV AAVNLNLPV - SEYAARQVKQTVVGTGAA           121 E - KSQVQHMVRTLLKLPANPQADAADALAIAITHCHVSQNAMQMSESRLNLARGRLR               KSQVQHMVR+LLKLPANPQADAADALAIAITHCH+SQN++++++++++L+RGR+R         121  - EKSQVQHMVRSLLKLPANPQADAADALAIAITHCHLSQNTLRLGNDQMTLSRGRIR  


