ARB workshop 

Tutorial 7: Creating and working with new databases

NOTE: Throughout the tutorials, items requiring actions from you are denoted by >> and items which you should select or click on are bolded.

BACKGROUND AND PURPOSE:

ARB is most frequently utilized for management and analysis of SSU rRNA gene data, but it can be a very useful tool to align, manage, and compare sequence data from other genes.  The features used for analysis of SSU rRNA genes are very similar as to working with other genes, but one difference is that you may need to create and maintain your own database.  Creating a database is easily done by importing reference sequences directly from public databases, but quality controlling the sequences in your database and aligning them takes considerably more effort and time.

For this tutorial, we will first explore a publically available database of non-16S rRNA gene sequences.  The database contains sequences of the nifH gene.  Nitrogen fixing bacteria possess a nitrogenase enzyme complex and nifH is the most highly conserved gene in this complex and is the target sequence for many studies.  There are thousands of nifH gene sequences available in GenBank.  John Zehr’s laboratory at the University of California, Santa Cruz maintains a nifH sequence database of over 10,000 sequences that are regularly updated and maintained by Jim Tripp.

>> Go to the following website to download the nifH database and to read more about the details of about how this database was created:

http://pmc.ucsc.edu/~wwwzehr/research/database/
OPENING AND EXPLORING THE nifH DATABASE:

>> Open the ARB program

>> At the introduction window of ARB, open nifH_database.arb

>> You will get a message that your database contains no tree because there is no associated tree with the database.  Choose OK
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>> A question box will appear asking if alignments should be formatted. If you choose Format, gaps are appended at the right end to fill up all sequences to the same alignment length. Choose Always format (all) and you will not get this message again.
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>>A message box will appear and click OK
[image: image3.wmf]
The database should now be open.  Because there is no phylogenetic reference tree available for this dataset, the species in the database are listed, and all species in the dataset are marked.

>> There are several alignments available with this database.  To view the aligned nucleotides, go to Sequence | Sequence Alignment Admin.  In the first window, highlight the ali_nifHDNA alignment and click Close. Next, open the alignment window using the alignment icon
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>> A message box appears stating that ARB cannot find SAI: HELIX.  This message appears because there is no helix or secondary structure information available for these sequences.  Click OK
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>> Use the scroll bar at the bottom of the page to examine the alignment of the nucleotides of each nifH sequence.  You will notice both dashes (-) and periods (.) appear throughout the alignment.  In this case, these symbols both indicate gaps in the alignment.
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>> Next, view the protein alignment of the species. Go to Sequence | Sequence Alignment Admin.  In the first window, highlight the ali_nifHprot alignment and click Close. Next, open the alignment window using the alignment button (Alternatively, you can choose your alignment file by clicking on the button with the alignment name located above the alignment icon).

>> The protein alignment window will open, and you can use the scroll bar at the bottom of the page to view the alignment:
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This alignment field contains the IUPAC abbreviations for the amino acids which correspond to the RNA codons. 

>> Build the PT_Server for this database.  Go to Probes | PT_SERVER ADMIN. Highlight one of the unbuilt databases (for example, user 2) and choose Build server.  When the message box appears, choose Do it.  

>> After building your server, save the database using File | Save whole database as and choose Save.
Feel free to explore other aspects of this database!!

CREATING A NEW DATABASE

You can easily create new databases of sequences using ARB. To practice this, you will import sequences that have been downloaded from GenBank and align them in a new ARB database.  The file you are importing contains partial protein sequences from subunit A of the amoA gene.  The amoA gene encodes the active site of ammonia monooxygenase, an enzyme unique to a group of nitrifying bacteria. The file you are importing is named: amoa_protein.txt

>> Open ARB.  At the ARB_INTRO window, select the Create and Import button.  Browse the files in the Tutorial_Materials folder and highlight the file amoa_protein.txt.  Click AUTO DETECT to determine the file format, and make sure arb detects the format genbank.multi.ift.  

>> Under Enter alignment name + type:

Change Name to ali_protein (this names your alignment field)
Under type, select protein (this designates that you are working with amino acids)

Next, click Go.  
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The following question box will pop up, and choose use found names. 
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>> A message will also appear stating that the database contains no tree. Choose OK. 

>> A message will appear asking if the format should be aligned.  Click Format (all). 

You should have imported 20 sequences, and they all should appear in a list and be marked (appear yellow).

>> Save your database using File | Save whole database as… Give your database a name such as (‘amoa_db’).

CONGRATS -  you have just created a new database!  You can work with this database in a similar fashion that we worked with the 16S rRNA gene database such as importing additional sequences, align the sequences, and constructing phylogenetic trees.

ALIGNING AMINO ACID SEQUENCES
ARB contains functions that allow you to create an alignment of both protein and nucleotide sequences. There are also features available to translate the nucelotides into amino acids, and vice versa. There are many other software programs which are more utilized for translating nucleotides to amino acids, and two of these programs which are well-utilized include RevTrans (http://www.cbs.dtu.dk/services/RevTrans/) and MacClade (http://macclade.org/macclade.html). 

For this exercise, you will practice aligning amino acid sequences in your new database. 

>> Open the amino acid alignment by clicking on the alignment icon.

[image: image10.wmf]
The amino acid sequences in the database are unaligned.  You must align them, and the Integrated Aligners feature does not appear to work for protein sequences.  We will use ClustalW to align the amino acid sequences.

>> In the ARB_NT window, choose Sequence | Align Sequences | ClustalW Protein Alignment (slow & accurate)
>> The following window will come up, and make sure the ali_protein window is highlighted, and select GO.
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>> Your terminal window will come to the foreground of your desktop, and you will be prompted to Press return to close window.

>> A message will come up telling you that you are re-importing a species.  Choose reimport all.  Close the ClustalW Protein Alignment window.

>> Next, view your aligned amino acids by clicking on the alignment icon.
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The ARB_EDIT4 window will contain your aligned amino acid sequences:
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Now that your sequences are aligned, you can create a phylogenetic tree of the amino acids using any of the methods outlined in Tutorial 3.

PAGE  
6

